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Abstract- Visible Light Communication (VLC) system employ 
visible light for wireless communication that occupy the 
spectrum ranging from 380 nanometer to 750 nanometer. The 
paper describes an application of the Visible Light 
Communication (VLC) in museums. VLC technology is used 
for giving information about different monuments in the 
museum. This approach to convey information aims to replace 
current methods of delivering information using a MP3 player 
and other wireless technologies such as Bluetooth or RF.  The 
optical source, LED's perform two functions, illumination and 
transmission, simultaneously and is connected over the 
monuments. An audio information signal is used as a 
modulation signal to vary the intensity of light emitted by the 
optical sources.  This audio signal contains the factual 
information related to the monuments. The receiver modules 
are connected to headphones. The modulated optical signal is 
sensed at photosensitive target and is demodulated at the 
receiver end. In this way, the factual information related to the 
monument is conveyed to the visitors. 

Index Terms- Visible Light Communication, information 
system,  museum, audio, transmission. 

 

I. INTRODUCTION 

In the recent years there has been an ongoing growth in the 
usage of the radio frequency region (10^4Hz to 10^12Hz) of 
the electromagnetic spectrum. This is the result of rapid 
increase in the number of mobile phones subscriptions, in 
recent times [1]. This has led to reduction in free spectrum 
which would be inadequate to serve the needs of future 
devices. This is where a need for a better, efficient and a 
system with larger capacity comes into picture. In this context, 
Visible Light Communication can be one of the candidate 
technologies to meet the requirement of current as well as 
future communication needs. Visible light communication 
(VLC) is preferred because of its bandwidth which is higher 
than that of the existing RF systems and high immunity to 
interference from electromagnetic rays. VLC offers high-speed 
communication at a low cost, making it an alternative and 
efficient method that can cope with the high-speed demands of 
the wireless services. In museums, there have been a lot of 
methods used to convey information related to the artifacts. 
Besides conventional and simple ideas, electronic means have 
also been developed and experimented as tool for 
communication. Some of these methods have been mentioned 
in the section below. However, taking all the features into 

consideration, the Visible Light Communication technique 
may provide us with a better option and help in improving the 
experience of the visitors to the museums. 
 
 
 

II. LITERATURE REVIEW 
 
A. Near Field Communication Technology in Delivering 

Information in Museums 
 

        In this proposed system the authors make use of NEAR 
FIELD COMMUNICATION (NFC) for the transfer of data in 
museums. NFC wireless technology is used for close range 
data transfer of between two integrated devices. The 
Communication between  two  devices through  magnetic  
field induction,  where  two  devices  are  located  in  adjacent  
areas that  effectively  form  a  transformer  with  an  air  core 
[2]. For the Communication  to take place  between  two  
devices  that  support  NFC technology,  the  devices  are 
required to be within  4  cm  or  closer  to each  other .  NFC 
operates in 13.56MHz radio frequency licensed ISM band [3]. 
NFC can be used in museums for giving information to the 
visitors, but have some limitations. They have a small transfer 
distance i.e. the visitors have to be in the range of the NFC 
field, Secondly not all devices have NFC only most of the high 
end phones have NFC integrated in them. 
 
B. Effects of RF/ MW Radiations on Human. 
The RF communication technology is being used in most of 
our major communication systems today. Although widely 
used, this technology has several constrains. RF spectrum is 
limited and providing for the increasing demands is becoming 
difficult, leading to problems such as network congestions. 
Other than that a separate setup is required for transmission 
and reception of RF waves. RF communication is also prone to 
electromagnetic interferences and Health Hazards. 
The exposure to RF to extreme extents may have have extreme 
biological effects. These effects depend on the frequency and 
intensity of RF fields, exposure period, distance from source 
and other factors [4]. The biological effects of RF can be 
caused by RF radiation, radiation from TV, radio, mobile base 
station and exceeding exposure limits. The organs with poor 
temperature control, such as the lens of the eye, are more prone 
to incur damage due to RF. Exposure to strong RF on a 
continuous basis may cause rise in the body temperature and 
may also lead to cause heat strokes. The internal tissues suffer 
from burns. The Base station in the mobile or cellular network 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8602
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8602
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can be considered as relative low power systems. Therefore, as 
far as the human health is concerned, focus should be more on 
hand held mobile phones rather than the base stations. This is 
because the mobile phone antennas deliver much of their RF 
energy to very small portions of the user’s body.  Keeping that 
in mind, exposure limits are designed to keep RF energy 
absorbed by the body well below the lowest level than the 
harmful limits.The 1992 ANSI/IEEE exposure standard for the 
general public is 1.2mW/cm^2 for antennas operating in the 
range of 1800-2000 MHZ [5]. Antennas operating in 900 MHz 
range have limit range of 0.57 mow/cm^2. In the presence of 
more than one antenna, the total power produced by each 
individual antenna is taken into consideration  
 
 
C. Visible Light Communication 
 Visible Light Communication is a technology which uses 
Light as a medium for communication. The light from the 
optical source acts as a carrier signal and the information to be 
transmitted acts as the modulating signal. The communication 
is possible by varying the intensity of the light in accordance 
with the information signal.  The VLC uses visible light that 
occupy the spectrum from 400 nano meter to 700 nano meter 
corresponding to the frequency spectrum of 400THz to 800 
THz [6]. Thus large bandwidth is available. Communication 
through light is a high speed   wireless technique. 
The VLC technology can be used in different applications as a 
substitute to the RF, where the factors such as electromagnetic 
radiation and security need to be taken into consideration. The 
RF signal tends to interfere with other RF signals. Such 
interferences are undesirable in applications such as navigation 
of aircrafts. Therefore in fields of application which are 
sensitive to electromagnetic radiation, the Light fidelity is a 
better option. Also, Li Fi supports Internet of Thing (IoT). 
Another application of VLC is in vehicle to vehicle 
communication. VLC can be a useful tool where the RF 
communication cannot be used such as mines and excavations.  
 
D.  Transmission of data, audio signal and text using VLC 
            In this study, they make use of the technology called 
light fidelity which is more commonly known as Li-Fi.  The  
data  is  transmitted  in  several  bit-streams through  high-
speed  flickering  of  the  LED  bulb  and decoded  on  the  
receiver  side  which  consists  of  a  photo detector.  This  
happens  in  the  form  of  a  binary transmission  of  data,  
where  ‘0’  is  the  LED  in  its  ‘off state’  and  ‘1’  is  the  
LED  in  its  ‘on-state’. The important component on the 
transmitter side is the Voltage Controlled Oscillator (VCO)  
which varies the switching frequency of light. 
The data to be transmitted modulates the VCO and generates 
the FM signal at the output. VCO generates Square wave as 
there are only two states of the LED’s i.e ON state and OFF 
state. Transmission of high quality audio with the distance of 
upto 1m can be achieved and improvements can be made by 
adding focusing lens between the transmitter and the receiver 
[7]. 
 
 
 
 
 
 
 

III.  PROPOSED METHOD 
 
 

 
 

Figure:1 Proposed Block Diagram 
 
   The proposed design for implementation of the information 
system using visible light can be divided into two sections, the 
transmitter design and the receiver design. The transmitter 
module is supposed to be installed over or in the vicinity of the 
monuments. The transmitter is basically a transistor amplifier 
with LED as an optical source at the output. In this way, the 
information signal which is the input to the amplifier 
modulates the light intensities emitted by the optical source. 
The amplifier used in the design is based on transistor BC548, 
operating in common emitter configuration.  R-C coupled 
stages have been introduced in order to improve the amplifier 
gain. This will, in return, increase the range of communication 
of the information system.  Gain of 110 to 800 can achieved 
using this amplifier. The receiver module consist of a photo 
detector at the input to receive the modulated light intensities. 
As in the case transmitter, the receiver also, is merely an 
amplifier to detect and amplify the received light. However , in 
contrast with the transmitter, the amplification here is done 
using IC 386.  Basically an audio power amplifier, IC 386 is 
capable of providing voltage gain from 20 to 200. The IC has 
gain control pins (pin 1 and 8) to vary the gain of the amplifier. 
The detected and amplified output is driven by either a speaker 
or headphones and is conveyed to the visitors of the museum. 
 
 
 

IV. RESULT AND CONCLUSION 
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Figure:2 Transmitter 
 
 
 
 

 
Figure:3 Reciever 
 
 
 
The pictures above show the implementation of the 
information system for a single user. The performance of the 
system has been observed for the use of red (3mm) and white 
LED(1W) respectively, as an optical source at the transmitter. 
It is seen that the distance covered by using white LED at the 
transmitter is significantly greater than that using a red 
LED(3mm). Also, red LED(3mm) cannot withstand higher 
magnitude currents which are produces by multiple transistor 
stages. Moreover, the performance of the white LED(1W) in 
day light as well as in dark is far better than that of the red 
LED(3mm) in these conditions. The detection of the optical 
information signal can be performed by using either 
photodetector or a solar panel. However the solar panel is 
advantageous in the sense that it has having more area for the 
detection of the optical signal. 
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Abstract- Background:   Despite the advances in perinatal and 
neonatal care and use of newer potent antibiotics, the incidence of 
neonatal sepsis remains high and the outcome is still severe.  
         Objective: To study the ROLE OF SERUM 
PROCALCITONIN AS A MARKER OF   NEONATAL SEPSIS 
and To compare procalcitonin with CRP as a diagnostic marker 
for neonatal sepsis             
         Methodology: Hospital Based prospective observational 
study.50 neonates (preterm &term) with clinically suspected 
sepsis were studied during 1 year from Jan 2016 to Dec 2016 in 
Chaitanaya Hospital Chandigarh. Conventional sepsis workup 
was done in all cases and the diagnosis of neonatal sepsis was 
proved based on the results of blood culture. The serum 
Procalcitonin was measured by quantitative Enzyme linked 
iimunofluroscence assay and the results were compared to CRP 
levels between the neonates with or without proven sepsis. 
         Results.: Of the total 220 babies admitted in NICU during 
that period 50 were eligible for study and analyzed. 24 % babies 
had Definite Sepsis, 60% had Probable Sepsis and 16% babies 
had  No Sepsis. Of the neonates with suspected sepsis 24 % had 
culture positive and 76% were culture negative. Mean PCT level 
was 13.27+- 33.2 ng/ml. The mean PCT levels were higher in 
Meningitis group (Mean PCT-26.45) than  no meningitis group.(p 
value-0.216). The mean PCT levels were higher for Pneumonia 
group (Mean PCT-13.98) than that of NO Pneumonia group 
(Mean PCT -12.81). The mean PCT levels was highest in neonates 
whose TLC>5000 (Mean PCT-18.5) (p value-0.002). The mean 
PCT levels were higher in all 3 infection groups in neonates with 
CRP>0.5 mg/dl (positive) than that of neonates with CRP≤0.5 
mg/dl (negative). Mean PCT levels were 0.433, 52.22 and 27.95 
in no infection, probable infection and definite infection group 
respectively. (p value- 0.001)  Evaluating CRP as a diagnostic 
marker for definite neonatal sepsis with cut off value as 0.5mg/dl, 
had sensitivity of 41.67%, Specificity of 89.47%, Positive 
Predictive Value of 55.56% and Negative Predictive value of 
82.93%.Evaluating PCT as a diagnostic marker for definite 
neonatal sepsis. The Sensitivity, Specificity, Positive Predictive 
Value, Negative Predictive Value were 83.3%, 26.32%, 26.32% 
and 83.3% respectively taking cut- off level of procalcitonin to be 
>0.5 ng/ml. 
         Conclusion: The importance of procalcitonin in diagnosing 
neonatal septicaemia cannot be denied. But it becomes more 
useful when it is used along with other investigations for decision 
making Especially in identifying the group of neonates who may 
not be infected and may not require antibiotics. 
 

I. INTRODUCTION 
epsis is the commonest cause of neonatal mortality and is 
probably responsible for 30- 50% of the total neonatal deaths 

each year in developing countries.i The reported incidence of 
neonatal sepsis varies from 7.1 to 38 per 1000 live births in Asia, 
6.5 to 23 per 1000 live births in Africa, and 3.5 to 8.9 per 1000 
live births in South America and the Caribbeanii. By comparison, 
rates reported in United States and Australia range from 1.5 to 3.5 
per 1000 for EOS sepsis and up to 6 per 1000 live births for LOS 
sepsis, a total of 6-9 per 1000 for neonatal sepsis.ii   
             Neonatal sepsis is one of the commonest cause of 
morbidity and mortality in the neonates in India compared to the 
developed countries. Since the clinical sign and symptoms of 
sepsis in neonates are non-specific and associated with high 
morbidity and mortality, early suspicion and treatment before 
blood culture confirmation of it is crucial.iii However this 
approach, treating infants suspicious of neonatal sepsis, may lead 
to unnecessary increased antibiotic usage, higher incidence of 
side-effects due to their use, increased resistance to antibiotics, a 
long hospitalization and separation of infants from their mothers 
and increased health costs.iv,v To help in early diagnosis, batteries 
of investigations are used called sepsis screening, these help in 
making a decision whether to treat or not to treat an infant 
suspected of having sepsis. The routine sepsis screen includes a 
complete blood count (CBC) with total and differential white cell 
count, band cells count, band cell and neutrophil ratio, platelet 
count, CRP, micro ESR and blood culture vi. 
             However, to date no single laboratory test had provided 
rapid and identification of infected neonates. This inability had 
lead to a search for a new diagnostic marker like procalcitonin.vii 
             Procalcitonin: In recent times Procalcitonin (PCT) has 
emerged as a newest earlier marker of sepsis.viii Procalcitonin is 
the precursor protein of calcitonin (CT) and has no hormonal 
activity. Most CT precursor peptides, including PCT, are found in 
the serum of normal healthy persons. PCT is preferentially 
induced in patients with sepsis, especially in severe bacterial 
sepsis or septic shock. Patients with systemic inflammation of 
non-bacterial origin generally have low PCT levels. PCT is closely 
related to the severity of systemic inflammation and has reliable 
kinetics of induction and elimination; therefore levels have been 
shown to be highest at time of onset of sepsis and decline over a 
period of time with appropriate antibiotic therapy. Increases in 
PCT occur more rapidly than increase in CRP, and PCT can be 
detected in the plasma 2 hours after injection of endotoxins.ix 
Within 6-8 hours, PCT concentrations rise and a plateau is reached 
after approximately 12 hours, with levels then decreasing to 

S 
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normal values after 2-3 days with appropriate management12. This 
has enabled PCT to be used as a valuable marker for diagnosis, 
evaluating prognosis and response to therapy.x 
             C-reactive protein: CRP is another acute phase proteins, 
although it is a classical and sensitive markers of inflammation, it 
cannot be used to differentiate between bacterial and other 
infection. C – reactive protein is a rapidly responsive acute phase 
reactant synthesized in the liver within 6 to 8 hours of an 
inflammatory stimulus and is found in negligible concentrations 
in the sera of healthy neonatesxi. Monitoring of CRP levels has 
been widely promoted as a way to reduce the duration of antibiotic 
therapy in infants with suspended and proven sepsisxii. Although 
sensitivity and negative predictive values are not high enough for 
CRP alone to be a definite diagnostic testxiii. 
             It is absolutely necessary to diagnose early neonatal sepsis 
and its cause using clinical findings and rapid diagnostic method 
so that no time is wasted to start the appropriate treatment.   If not 
recognized early, it can cause septicemia leading to, multiple 
organ dysfunction and invariably death. The neonates who 
develop sepsis often die rapidly.   Although this approach is 
reasonable given the dire consequence of a missed diagnosis, 
improvement in our diagnostic accuracy should diminish the 
exposure to the risk of avoided antibiotic therapy, excess financial 
and emotional cost to the parents. 
             There is paucity of data regarding  best diagnostic marker 
for neonatal sepsis, from this part of the world so our study was  
an attempt to clearly differentiate the infected from non infected 
neonates among the risk of infection by using Procalcitonin and 
CRP levels, also to identify those with infection at the earliest and 
compare between the two tests and response to treatment. 
 

II. MATERIALS AND METHODS 
             This prospective, observational study was undertaken at a 
Level III neonatal intensive care unit in Chaitanaya Hospital from 
Jan 2106 to Dec 2016.The study protocol and consent forms were 
Reviewed and approved by the site’s Institutional Review Board. 
To be eligible for the study, neonates (term and preterm) with 
suspicion of sepsis were enrolled in study with no antibiotic 
therapy prior to enrollment. Neonates with lethal congenital 
anomalies and severe birth asphyxia and those not giving consent 
were excluded from study. 
             After the written informed consent from eligible parents, 
All newborn who were born within the hospital or referred from 
outside with clinical suspicion of sepsis were screened with sepsis 
work up. Baseline clinical and demographic profiles were 
recorded on a proforma. Further sepsis workup included the 
following: -Complete Blood Count,Blood Culture, CRP, 
Procalcitonin level, Urine analysis, Urine culture, Chest X Ray, 
CSF analysis. Other investigations urine culture, chest X-ray, CSF 
analysis and CSF culture etc, were done if deemed necessary by 
the treating consultant. 
             Based on this workup the neonates were divided to the 
following categories, as used by White D et al in their study xiv 
No Sepsis. 
             Any neonates with any one of the following maternal risk 
factors: a history of maternal chorioamnionitis, premature rupture 
of membrane (PROM), fever or urinary tract infection OR at least 
one of the following clinical signs: respiratory distress, 

temperature instability, feed intolerance, irritability, lethargy or 
seizures in the presence of a normal white cell count, platelet count 
and CRP levels and a negative blood culture. 
Probable Sepsis: 
             Any neonate who presented with a maternal risk factor for 
sepsis OR at least one clinical sign of sepsis (as above), who had 
at least one of an abnormal white cell count, platelets count or CRP 
level, together with a negative blood culture.  
Definite Sepsis 
             Any neonate who presented with a maternal risk factor for 
sepsis OR at least one clinical sign of sepsis (as above), who had 
at least one of an abnormal white cell count, platelets count or CRP 
level, together with a positive blood culture.  
             Contamination. Any neonate who presented with a 
maternal risk factor for sepsis OR at least one clinical sign of 
sepsis (as above), who had a normal white cell count, platelets 
count and CRP level, together with a positive blood culture.  
Neonates in this category will be excluded from the final analysis 
as they cannot be put into any category that could be analyzed. 
             Unclassified. Neonates who would not fall in any of the 
above groups will be placed here. 
             Procalcitonin level analysis were done using ENZYME 
LINKED IMMUNOFLOURESCENCE ASSAY FOR 
PROCALCITONIN BY VIDAS BRAHMS PCT KIT 
manufactured by BIOMERIUX INDIA (P) LTD. This is a 
quantitative assay where levels less than 0.5ng/ml was low risk 
and greater than 2ng/ml as high risk     
CRP analysis was done by using IMMUNOTURBIDOMETRY 
METHOD, This is a quantitative analysis where levels greater 
than 5mg/litre was considered as positive 
 

III. RESULTS 
1.) Description of patient characetisitics:- 

             During the study period of 5 months 220 children were 
admitted in NICU. 106 babies fulfilled our criteria for suspected 
sepsis. 50 children were enrolled in our study and rests were 
excluded because parents did not give consent in 44 cases, and 6 
babies had birth asphyxia and 6 had some congenital 
malformation.  
             The neonates were classified into 3 groups as was done by 
(white et al, 2007)xiv in their study. Among the 50 neonates, 24% 
were diagnosed as definite sepsis, 60% probable sepsis and 16% 
were in no sepsis group. In our study we have not included any 
neonates in the 4th group (Contamination) and 5th group 
(Unclassified). Among 50 neonates blood culture was positive in 
8 neonates and 3 had positive ET culture and 1 had growth in CSF. 
Among the positive blood culture organisms isolated were 
Aceinotobacter baumanii in one baby, candida in 2 babies, 
pseudomonas in 1 baby and 4 babies had growth of 
staphylococcus. 3 babies had positive ET secretions culture and all 
3 grew aceinotobacter species. Only one baby had growth in CSF 
(staph hemolyticus) 
              The majority of babies were boys. There were 37(74%) 
boys and 13(26%) girls with M:F 2.8:1. 36 (72%) were preterm 
and 14 (28%) were term gestation. None of the neonates enrolled 
in the study was post-term (≥ 42 week of gestation). Around half 
(48%) of them were less than 34 weeks of gestation. 8% were 
Extremely Low Birth weight, 33 (66%) were Low Birth weight 
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babies, and 26% were normal weight. Around half (52%) of them 
were low birth weight. The mean birth weight was 2028.00 ± 718 
grams (Range-0.750 -4.00 kg). Most of the babies were 
appropriate for gestational age(AGA) only 2 babies were large for 
gestational age(LGA) and 8(16%) were small for gestational 
age(SGA) 

             The table 1 shows the frequency of different signs and 
symptoms in 3 different categories of diagnosis. The most 
common symptom in definite infection group was respiratory 
distress (91.7%) which was also most common symptom in other 
categories. None of the baby had ear discharge and none of them 
had umbilical sepsis. 
 

Table 1 Distribution of neonates according to clinical features 
 

Signs/symptom 
 

Definite sepsis 
(n=12) 

Probable 
sepsis 
( n=30) 

No sepsis 
( n=8) 

Total 
(n=50) 

Convulsion 2 (16%) 3 (10%) 0 (0%) 5 (10%) 

Severe chest Indrawing 10 (83%) 18 (60%) 6 (75%) 34(68%) 

Nasal flaring 8 (66.7%) 16 (53.3%) 5 (62.5%) 29(58%) 

Grunting 4 (33.3%) 14 (46.7%) 3 (37.5%) 21 (42%) 

Respiratory Distress 11 (91.7%) 23 (76.7%) 8 (100%) 42 (84%) 

Bulging fontanelle 2 (16.7%) 3 (10%) 0 5 (10%) 

Ear discharge 0 0 0 0 

Lethargy/ Unconsciousness 5 (41.7%) 11 (36.7%) 0  16(32%) 

Inability to feed 6(50%) 14 (46.7%) 3 (37.5%) 23(46%) 

Redness of skin around 
umbilicus 0 0 0 0 

Reduced movements 6(50%)           11 
(36.7%) 2 (25%) 19 (38%) 

Not Suckling at all 1 (8.3%) 6 (20%) 1 (12.5%) 8(16%) 

Temp >37.7⁰C/<35.5⁰C 1 (8.3%) 3 (10%) 1 
(12.5.4%) 5 (10%) 

 
2.)Details about procalcitonin as marker of sepsis 
           Procalcitonin was sent at admission in all suspect sepsis 
case. Procalcitonin level of >0.5 ng/ml was considered as positive. 
Mean PCT level observed in our study was 13.27+- 33.2 ng/ml. 
Minimum value observed was 0.05 and maximum 200 ng/ml with 
median value of 3.87 ng/ml (interquartile range 0.5- 8.7). The 
mean PCT levels were higher in meningitis group (Mean PCT-
26.45±61.47) than that of No Meningitis group (Mean PCT-9.97± 
21.37). This difference, however, was not statistically significant 
(p value-0.216).  The mean PCT levels were higher for Pneumonia 
group (13.98±36.91) when compared to that of NO Pneumonia 

group (12.81±28) of neonates. The difference, however, was not 
statistically significant (p value-0.350). 
3.) Details of comparison of procalcitonin with various sepsis 
markers. 
Comparison of procalcitonin with TLC counts  
           The mean PCT levels were in highest in neonates with 
definite sepsis and TLC 5000-20000 (M-18.5±37.8) followed by 
neonates in probable sepsis whose TLC was in same range  (M-
17.7±39.89). There was significant statistical difference in the 
mean levels (p value-0.002) for neonates with TLC between 5000-
20000 in different sepsis categories. (Table 2) 
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Table 2 Comparison of Procalcitonin with Total leucocyte Counts 
 

Total leucocyte 
count(TLC) 

No  
Sepsis 

Probable  
Sepsis 

Definite  
Sepsis 

p-value df 

N Mean SD N Mean SD N Mean SD 

< 5000 0 0 0 3 3.52 1.69 2 8 0 0.076 1 

5000-20000 7 0.3086 0.13 26 17.72 39.89 9 18.58 37.89 0.002 2 

>20000 1 0.050 0 1 2.92 0 1 4 0 0.368 2 

 

df-1, p-value-0.127 df-2, p-value-0.730 df-2, 
p-value-0.420 

 
Comparison of Procalcitonin with CRP  
           Among neonates with CRP>0.5mg/dl, the mean PCT levels 
were highest in Probable Infection group followed by Definite 
Infection group and the difference was not statistically significant 

(p value-0.461). Among neonates with CRP negative CRP<0.5 
mg/dl the mean PCT levels were higher for neonates in probable 
sepsis group followed by definite sepsis group. The difference was 
statistically significant (p value-0.001).(Table 3) 

 
Table 3 Comparison of Procalcitonin with CRP 

 

CRP 

No  
Sepsis 

Probable  
Infection 

Definite  
Infection 

p-value df 

N Mean SD N Mean SD N Mean SD 

≤ 0.5 mg/dl  (Negative) 8 0.276 0.15
8 26 10.20 14.5

8 7 6.78 9.78 0.001 2 

>0.5 mg/dl (Positive) 0 0 0 4 52.22 98.5
6 5 27.95 49.83 0.461 1 

 
  p-value-0.807 p-value-0.222 

 
 
4.) Diagnostic value of CRP and Proclcitonin 
 

Table 4 Diagnostic value of CRP and Procalcitonin 
 

 Cut off value Sensitivity Specificity PPV NPV 

Procalcitonin >0.5ng/ml 83.3% 26.32% 26.32% 83.33% 
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CRP >5mg/dl 41.67% 89.47% 55.56% 82.93% 

 

IV. DISCUSSION 
           Although blood culture results are important for diagnosing 
neonatal sepsis, it has a low rate of culture, making it difficult to 
diagnose neonatal sepsis early and resulting in unnecessary or 
delayed treatment. Therefore, a rapid test with the best degree of 
sensitivity, reliability, and predictability is required for the early 
diagnosis and treatment of neonatal sepsis. 
           The diagnostic markers of neonatal sepsis include total 
WBC and differential counts; an immature-to-total neutrophil 
ratio, ≥0.2; neutropenia; thrombocytopenia; and levels of CRP, 
PCT, haptoglobin, fibrinogen, and cytokines (interleukin [IL] 6, 
IL-8, and tumor necrosis factor-α), etc., with the bacterial culture 
providing a definitive diagnosis1). Among these markers, CRP is 
most commonly used in all hospitals during follow-up and 
diagnosis. Although CRP levels can be obtained easily and rapidly 
through an automatic method, and has a high sensitivity, its 
specificity is low, making it difficult to diagnose sepsis19) 
In the present study procalcitonin was sent at admission in all 
suspect sepsis case. Mean PCT level observed in our study was 
13.27+- 33.2 ng/ml. Minimum value observed was 0.05 and 
maximum 200 ng/ml with median value of 3.87 ng/ml. In study by 
Ali Am et al in Egypt they found that babies presented positive 
cultures had PCT levels greater than 0.5 mg/dl and in most of them 
were greater than 2mg/dl. The correlation of PCT with culture was 
highly significant (p=0.004) and the relative risk was much greater 
than with CRP values. They demonstrated that the mortality rate 
is significantly increased in proven sepsis, particularly if PCT 
levels greater than 10ng/ml, so it is possible to predict a prognosis. 
In our study all the total 50 sick neonates with clinical suspicion 
were divided in different categories on the basis of infection, as 
was done by White et al (2007)xiv. 12 (24 %) neonates were 
classified as Definite Infection, 30 (60 %) were categorized as 
Probable Infection and 8 (16 %) neonates as No Infection group  
This is in contrast with the finding of Ballot et al (2004)vi study 
of 183 neonates of which Definite Infection were 13 (7.1%), 
Possible Infection was 52 (28.4%) and No Infection was 118 
(64.48%). 
           Neonates are categorized into 3 groups of infection, rather 
than just presence or absence of infection. It is generally 
acknowledged that some neonates with sepsis will have negative 
blood cultures; hence mere negative blood culture does not negate 
infection. These babies behave like those who have infection and 
therefore are categorized as probable infection neonates may have 
actual sepsis.vi  
           Our study shows mean PCT levels were higher in 
Meningitis group (Mean PCT-26.45) than those in neonates who 
did not have meningitis. But the difference was not statistically 
significant (p value-0.216).There is a general observation in the 
literature about the increase in PCT levels in neonatal meningitis. 
Hatherill et al (1999)xv reported high range of PCT with median 
25.5 (7.2-118.4)ng/ml in meningitis cases in their study. Gaffuri 
et al (2010)xvi showed a average procalcitonin level with standard 
deviation of 9.8 ± 4.91 ng/ml in neonates with neonatal sepsis and 
purulent meningitis in their study. 

           In present study mean PCT levels were higher in all 3 
infection groups in neonates with CRP>0.5 mg/dl (positive) than 
that of neonates with CRP≤0.5 mg/dl (negative). Mean PCT levels 
were 0, 52.22 and 49.83 in no infection, probable infection and 
definite infection group respectively. However difference was not 
statistically significant. 
           In definite infection group, mean PCT levels were higher 
for neonates whose CRP>0.5 mg/dl (Mean PCT-27.95) than that 
of neonates with CRP≤0.5mg/dl (Mean PCT-6.78). Again the 
difference was not statistically significant (p value-0.222). 
           The diagnostic profile of procalcitonin is claimed to be 
superior to other acute phase reactants including CRP (Chiesa et 
al, 1998)xvii. 
           In our study, the sensitivity, specificity, positive predictive 
value and negative predictive value using cut off value of CRP as 
0.5 mg/dl were 41.67%, 89.47%, 55.56% and 32.92% 
respectively. Sucilathangam et al (2012)xviii reported the 
sensitivity, specificity, positive predictive value and negative 
predictive value using cut off value of CRP as 6 mg/L, 50.0%, 
69.4%, 38.8% and 78.1% respectively. Boo et al (2008)xix reported 
the sensitivity, specificity, positive predictive value and negative 
predictive value of CRP as 55.6%, 89.9%, 58.8% and 88.6% 
respectively in confirmed sepsis cases while Sakha et al (2008)xx 
reported sensitivity, specificity, positive predictive value and 
negative predictive value of CRP (more than 3.5mg/L) as 70.4%, 
72.2%, 43.2% and 89% respectively in the diagnosis of neonatal 
sepsis. 
           In our study, the Sensitivity, Specificity, Positive Predictive 
Value, Negative Predictive Value were 83.3%, 26.32%, 26.32%  
and 83.33% respectively taking cut- off level of procalcitonin to 
be >0.5 ng/ml. This is higher than the White D et al 2007 study of 
194 neonates with suspected sepsis which reported  the Sensitivity, 
Specificity, Positive Predictive Value, Negative Predictive Value 
as 48%, 74%, 39% and 80% respectively at cut-off level of 
procalcitonin >0.5 ng/ml. 
           A study by Ballot et al (2004)vi showed that the Sensitivity, 
Specificity, Positive Predictive Value, Negative Predictive Value 
in none vs. definite infection category as 76.9%, 50%, 14% and 
95% respectively for PCT using a cut-off value of 0.5 ng/ml but 
also stated that although PCT was significantly related to the 
category of infection, it is not sufficiently sole marker of neonatal 
sepsis, PCT would be useful as part of full sepsis evaluation. They 
also concluded high negative predictive value on presentation may 
rule out sepsis. 
           Vazzalwar et al (2005)xxi found Sensitivity, Specificity, 
Positive Predictive Value, Negative Predictive Value of 97%, 
80%, 92% and 92% respectively at PCT cut-off value of 0.5 ng/ml. 
Chiesa et al (1998)xvii found Sensitivity, Specificity, Positive 
Predictive Value, Negative Predictive Value of 92.6%, 97.5%, 
94.3% and 96.8% respectively. 
           Bonac et al (2000)xxii using a cut off value of PCT as 0.99 
ng/ml, Sensitivity, Specificity, Positive Predictive Value, 
Negative Predictive Value 59%,82%,36% and 96% respectively. 
Sakha et al (2008)xx in his study of sepsis found Sensitivity, 
Specificity, Positive Predictive Value, Negative Predictive Value 
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to be 66.7%, 50%, 28.6% and 83.3% respectively using cut-off of 
PCT>2ng/ml.In our study, 86% neonates were discharged, 8% 
neonates were taken away against medical advice (LAMA) and 3 
(6 %) neonates had expired (table 9). Chacko and Sohi 
(2005)Error! Bookmark not defined.xxiiireported case fatality 
rate 19.4% in EOS and 13.3% in culture positive cases and Tallur 
et al (2000)xxiv reported higher rate (47.5%) of mortality in proven 
neonatal sepsis. In our study, the mortality was lower than 
expected because some very sick babies were taken away by the 
parents against medical advice. 
           However, a study by Sakha et al xx reported that CRP had 
a higher NPV than PCT In neonates, an elevated PCT level may 
help in predicting septicemia; furthermore, low PCT levels were 
helpful in ruling out septicemia as a diagnosis. The good negative 
value found suggested that PCT can be tested rapidly and is highly 
discriminating means to rule out bacteraemia. Therefore, PCT 
assessment could help physicians limit the number of unnecessary 
prescriptions for antibiotics. 
 

V. CONCLUSIONS  
           In the present study, the sensitivity of procalcitonin was 
very high, hence its use as a sole diagnostic marker could not be 
recommended. However it has a good negative predictive value, 
hence it has a utility in ruling out the possibility of infection in 
neonates. Hence we conclude that the importance of procalcitonin 

in diagnosing neonatal septicaemia cannot be denied. But it 
becomes more useful when it is used along with other 
investigations for decision making.  Especially in identifying the 
group of neonates who may not be infected and may not require 
antibiotics. 
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Abstract: Internally displaced persons (IDPs) are people who have been forced to flee their homes due to violence or conflict but still 
remain within the border of their country (UNHCR 2014). A serious source of concern however lies with internally displacement of 
persons arising from human induced violent clashes and conflict in recent times. IDPs arising from violent and clashes are victims of 
various kind of injustices or violent confrontations, perpetrated against them by their own government or agent of communal clashes, 
natural disasters, religious conflict among others. At the end housing scarcity is present when there is no sufficient housing to 
accommodate the population in an area. The main objective of the study is to identify the Impact of Force Migration on Internally 
Displaced Persons and Housing Scarcity in Mashamari Ward of Jere Local Government Area. The specific objectives of the paper is 
to examine the challenges facing by Internally Displaced Person (IDPs) living in the host community in terms of accommodation, to 
examine the causes and effects of high price rent in the host community, and to identify the Socio-economic characteristics of the 
Displaced persons in Mashamari ward of Jere Local Government Area. The study reviewed relevant literature after which conflict 
theory was used as the theoretical framework, the theory explained that those with wealth and power try to hold on to it by any means 
possibly to suppress the poor and powerless to become less privilege in terms of accommodation and good standard of living. The 
data were obtained from primary and secondary sources. The primary sources derived from the questionnaires, while the secondary 
data were obtained from the review of relevant literature such as books, newsletters, journals and articles. Purposive sampling 
techniques were used. A total number of 100 respondents comprising of 68 male and 32 female, aged between 18-60 years were 
involved. The data was presented in form of frequency and percentages. The results strongly suggest that most of the IDP's faced 
several challenges, problems, as well as bad attitude towards them in the host community in terms of accommodation. It was therefore 
recommended that, the IDP's lack strong support from the government and other humanitarian agencies to provide them with adequate 
shelter and means of livelihood before they return back to their homes. 
 
Keywords:  Impact, Forced Migration, Internally Displaced Persons and Housing Scarcity 
 
I. Introduction  
Internally displaced persons (IDPs) are people who have been forced to flee their homes due to violence or conflict but still remain 
within the border of their country (UNHCR 2014). In other words, internal displacement of persons could be triggered by natural 
disasters or human induced conflict which leads to violent clashes. A serious source of concern however lies with internal 
displacement of persons arising from human induced violent clashes and conflict in recent times. IDPs arising from violent and 
clashes are victims of various kind of injustices or violent confrontations, perpetrated against them by their own government or agent 
of communal clashes, natural disasters, religious conflict among others (Hamzat,2013) 

There are 3 types of displacement, and they are defined according to the root causes of population movement. The first type is the 
armed conflicted induced displacement this is either as a result of fighting and counter-insurgency operation or because of armed 
conflict has directly undermined human and food scarcity. Secondly, state-societal conflict induced displacement or post armed 
conflict induced displacement (caused by military occupation or development activities) due to land confiscation by armed group 
inducing in the context of natural resource extraction (e.g. logging and mining). This form of displacement is related to the use of 
force, but does not occur in the context of outright armed conflict. Thirdly, livelihood/vulnerability induced displacement because of 
inappropriate government policies and practices such as lack of available land and access to markets which can result in food 
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insecurity. Subsequently the first and second are product of conflict either directly or indirectly. However, the three types may not be 
mutually exclusive to conflict induced displacement (UNHCR 1996-2014). 

The increasing incidence of forced displacement resulting from ethnic, religious, economic and boundary conflicts, various 
government decisions, natural and man-made disasters, and its attendant massive destruction to lives and property have compelled the 
Federal Government to embark on a search for durable solutions through the drafting of a National Policy on Internally Displaced 
Persons. (Gambo, 2012) Globally, during the last decade, the estimated number of Internally Displaced Persons as a result of armed 
conflicts and generalised violence, excluding natural disasters and development-induced displacement has been put at 68.5 million at 
the end of 2017. Unfortunately, more than half of these reside in Africa, and has repeatedly drawn the attention of the world to the 
growing danger of displacement as being capable of reversing the strides towards achieving a reasonable standard of living for all 
peoples and of reversing the gains of developmental efforts. (IDMC 2013-2015). 

The causal factors of internally displacement of persons in Nigeria has been linked to many unfortunate development over unfounded 
argument on religious belief, under development, poverty, unequal distribution of wealth, ethnic tensions, unemployment, political 
and economic subjugation of minorities, absence of democratic procedure, intolerance and other factors. 

The impact and effect of displacement is monumental, people flee their native place leaving behind their properties and possessions 
they had no certificate or any other identification document nothing can help them get employment and start all over again. Above all 
displacements nearly has devastating impact on families and societies and often affect surrounding country as well. It denies affected 
people access to basic necessities of food, shelter and medicine and exposes them to all manners of violence and insecurity (Festus 
2001). 

According to the World Bank report, a total number of 1.8 million people are currently displaced in northern Nigeria including an 
estimate of 1.1 million in Maiduguri; 4.4 million people are affected by food shortages (OCHA, 2015). 

II. Statement of the Problem 
Today more than 1.1 million IDPs are living in Maiduguri According to International Organization of Migration (IOM), the 
insurgency led to force migration of IDPs in north-eastern states whereas 25% of them are living in host communities while 75% are 
accommodated in more than 10 official camps and multiple informal camps and settlement. 

The problems faced by IDPs on scarcity of rental housing in Mashamari ward of jere L.G.A of Borno State is as a result of inadequate 
houses or shelters to sustain their livelihood. Lack of family privacy in camps forced many IDPs to seek for shelter within the host 
community. Most IDPs find difficult to live and share their resources with other families or relations living in same compound which 
could forced them to rent a house and these could led to unavailability of rental housing within the host community. 

However, some of the IDPs have taken rental houses and settled down within Jere. This has resulted into acute housing shortage 
because all the available houses have been taken up. This has caused untold hardship to people in search of a house to rent. Hence this 
study intends to find out the extent of scarcity of housing on IDPs in Jere Local Government. 

III. Objectives of the Study 
The objectives of this paper is to examine the challenges facing by Internally Displaced Person (IDPs) living in the host community in 
terms of accommodation, to examine the causes and effects of high price rent in the host community, and to identify the Socio-
economic characteristics of the Displaced persons in Mashamari ward of Jere Local Government Area. 

IV. Study Area 
Jere Local Government Area is located in Borno State, Nigeria. It is one of the 27 L.G.A in the state. It was created out of 
metropolitan council having its headquarter at Khaddamari in the year 1996. It shares boarders with Maiduguri Metropolitan council 
and Konduga L.G.A. it has a population of about 211,204 as at 2006 National Population Census covering an area of about 864 square 
kilometres. Geographical, Jere L.G.A is located between latitude 130N and 950E, longitude 110 51i and 130 15i of the equator, 
According to Borno State Ministry of land and survey (2010). 
 
Most inhabitants of Jere Local Government area are kanuri, Shuwa, Fulani, Hausa, Babur, Marghi, Gwoza and many multiple tribes 
which consist of multi-lingual tribes scattered with in and around the fringes of the local government making it one of the most richest 
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in tribes after MMC. The most dominant cultural activity of the people is the Durbar festival which is celebrated on Sallah Days, in 
front of the District Head house. The people also engage themselves in commercial and Agricultural activities. 
 
It has the climate of larger area. It is characterized by two distinct seasons, from the view point of moisture. These are dry and wet 
seasons. Some scholars are of the opinion that the dry season consists of two parts, one is the dry and cold, the other is dry and hot. 
 
The cold dry (Harmattan) season occurs in (Oct-March) and the hot dry season occurs in (April- June). The rainfall is highly seasonal 
with the marked of wet and dry season. The wet seasons are associated with southwestern monsoon winds while the dry season is 
associated with the dry northeastern winds from Sahara desert. 
 
Jere has (950sqkm) it is overlain in a place by recent deposit including sands which may comprise part of the upper Aquifer. The 
oldest sediments, at the base of the formation correspond to the lower Aquifer (up to 90m thick at a depth of 500mm-600mm below 
ground level) the geological information have suggested that the lower aquifer is lateral equivalent of the keri-keri formation (lower 
tertiary age) which outcrop over a large area at the edge of the chad Basin, some 200km west of Maiduguri (Dar-Al handasah, 1982). 
 
The Jere region is drained by two groups of rivers; one is bound towards the south draining to the Benue system, while the other is 
towards Lake Chad. The region is generally drained by seasonally flowing rivers, whose peak flows are recorded during the raining 
season. The Biu plateau to the south is largely drained by the Hawul River, which flows southwards and discharges its water in to 
Gongola River (Daura and Ijere, 2000). 
 
The vegetation of Jere is similar to Sahel Savannah surrounded by shrubby vegetation interspersed with tall trees woodland. Annual 
grasses form the vegetation cover in Maiduguri and Jere , especially during the rainy season. The grasses in most areas are thorny. 
The mean annual rainfall of the area is 570mm for the period 1960 to 2001. This rainfall promotes the growth of annual crops (Daura 
2001). 
 
Source of Data Collection 
Both from primary and secondary data sources were used for this study. The Primary data was obtained through the responses of IDPs 
residing in Mashamari ward of Jere Local Government Area. The secondary data sources were sourced from publications such as 
textbooks, journals and reports. 
 
Population of the Study 
Jere Local Government Area has a projected population of 211,204 persons with annual growth of 2.8% in 2006 and that 2011 was 
estimated for about 247,860 persons with the same annual growth rate of that of 2006.  
 
The age groups of jere are 0-14 is 93,972, 14-64 is 109,924 and 64 above is 5,211 which has 107,714 number of Males and 101,393 of 
females. Also the population of jere has a broad base of pyramid which tell us that the fertility rate is high and the older population’s 
that is 65 and above is less due to short life expectancy. The density of the settlement was decline slightly as the area of the city 
expands (National population Commission 2006 and 2011). 
    
 Sampling Size and Sampling Techniques 
The sample consists of IDPs in age group of 18 years and above because this is the age of maturity. A total of 100 IDPs was 
questioned consisting of both males and females who are residing in the study area. A total of 68 Males and 32 Females were 
randomly selected for the study. Purposive sampling technique was applied for this study in other to get the actual targeted 
population. 
 
Instruments of Data Collection 
The instrument used for collecting the data in this research was the used of questionnaire which was completed and filled by the 
researcher and research assistants in a form of interview. 
 
Method of Data Analysis 
After a successful collection of the data, analysis was carried out and the data was presented in form of frequency and percentages. 
These were displayed in tables, and were used to determine the difference between the expected and observed outcome of the study. 
 
V. Results and Discussion 
 

1.  Socio Economic Characteristics of Respondents 
Table 1: Gender of the Respondents 

GENDER FREQUENCY PERCENTAGE 
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Male 68 68% 
Female 32 32% 

Total 100 100% 
Source: Field Work, 2018. 
 
Table 1 shows that majority of the respondents were male, while few of the respondents were female. It can be concluded that 
majority of the respondents are Males.  
 
Table 2: Age of the Respondents 

AGE GROUP FREQUENCY PERCENTAGE 

18-20 5 5% 
21-30 35 35% 
31-40 40 40% 
41-50 17 17% 
51-60 3 3% 

Total 100 100% 
Source: Field Work, 2018 
 
Table 2 above shows that few of the respondents were below eighteen to twenty years, many of the respondents are within the age 
range of twenty one to thirty years, most of the respondents were within the age range of thirty one to forty years, some of the 
respondents were within the age range of forty one to fifty year, and few of the respondents were within the age range of fifty one to 
sixty years. It can be concluded that most of the respondents are within the age range of thirty one to forty years. 
 
Table 3: Marital Status of the Respondents 

MARITAL STATUS FREQUENCY PERCENTAGE 

Single 40 40% 
Married 30 30% 
Divorced 13 13% 
Widowed 17 17% 

Total 100 100% 
Source: Field Work, 2018 
 
This figure shows that majority of the respondents were single, most of the respondents are married, while few among the respondent 
were divorced and some were of the respondents windowed. 
Table 4: Academic Qualification of the Respondents  

QUALIFICATION FREQUENCY PERCENTAGE 
Primary Education 10 10% 
Secondary Education 21 21% 
Tertiary Education 19 19% 
Quranic Education 45 45% 
Others 5 5% 

Total 100 100% 
Source: Field Work, 2018 
 
The above table shows that few of the respondents had Primary Education, some of the respondents had Secondary Education, and 
some of the respondents are in Tertiary Education, while majority had Qur’anic Education which constitutes the highest frequency. 
And few of the respondents had no educational background that means they are illiterate. This study above reveal that majority of the 
respondents are educated only few among them have no education. 
Table 5: Occupation of the Respondent 
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OCCUPATION FREQUENCY PERCENTAGE 
Unemployed 32 32% 
Traders 32 32% 
Farmers 15 15% 
Civil Servant 10 10% 
Business 8 8% 
Artisan 3 3% 

Total 100 100% 
Source: Field Work, 2018. 
 
The above table indicates that majority of the respondents were unemployed and majority are traders which constitute the highest 
percentage. Some of the respondents were farmers, and some are Civil Servant, while few of them were Business men. And few are 
constitute of Artisan which form the lower percentage 
Table 6: Does it take a long process before the landlord agrees to give out accommodation?  

RESPONSE FREQUENCY PERCENTAGE 
Yes 77 77% 
No 13 3% 

Total 100 100% 
Source: Field Work 2018 

Table 6 reveals that, several of the respondents answered yes, while other few of the respondents ticked no. From the information it 
can be concluded that several of the response were yes it takes a long process before the landlord agree to give them an 
accommodation. 

Table 7: Did the landlord give you the utmost cooperation you needed? 
RESPONSE FREQUENCY PERCENTAGE 
Yes 30 30% 
No 70 70% 

Total 100 100% 
Source: Field Work, 2018 

Table 7 show's that, few of the respondents tick yes, while several of the respondents answered no. This show that several of the 
response where no, the landlord didn't give them the utmost cooperation they needed.  

Table 8 Do you think the accommodation is adequate quality?  
RESPONSE FREQUENCY PERCENTAGE 
Yes 21 21% 
No 79 79% 

Total 100 100% 
Source: Field Work 2018 
 

Table 8 shows that, few of the respondents answered yes, while majority of the respondents tick no. This shows that majority of the 
respondents tick no, the accommodation is not adequate quality. 

Table 9: If No, what are the primary issues? 
RESPONSE FREQUENCY PERCENTAGE 
Leaking Roof 17 17% 
Lack of Water 34 34% 
Not Enough space 49 49% 

Total 100 100% 
Source: field survey 2018 
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Table 9 shows that, few of the respondent answered the primary issues is leaking roof, while some of respondents tick lack of water, 
and the majority of the respondents Answered that there is no enough space for them and their families which form the highest 
frequency of 43% of the respondents. 

Table 10: what attitude did you encounter within the host community?  
RESPONSE FREQUENCY PERCENTAGE 
Well 23 23% 
Bad 77 77% 

Total 100 100% 
Source: field survey 2018 

Table 10 revealed that few of respondents answered well, while majority of the respondents tick bad. From the information it can be 
concluded majority of the respondents encounter bad attitude within the host community.  

Table 11: what are the Challenges you are Facing as an IDPs While Living in the Host Community in terms of 
accommodation? 

RESPONSE FREQUENCY PERCENTAGE 

Social Harassment 8 8% 
Negative Personality 15 15% 
High Price of Food Stuff 57 57% 
Bad Attitude Towards us 20 20% 

Total 100 100% 
Source: field survey 2018 

Table 11 above show few of the respondents have faced social harassment, and some negative personality, majority of the respondents 
tick  high price of food stuff, while some answered they encounter bad attitude towards them. This shows that majority of the 
respondents faced a challenges of high price of food stuff while living within the host community, which constitute of high 
percentage.  

Table 12: what problem did you encounter when searching for an accommodation ( house ) to rent?  
RESPONSE FREQUENCY PERCENTAGE 

Insufficient Fund to Rent a Shelter 40 40% 

Gender Inequality 21 21% 

Distrust by the Landlords 30 30% 

Not Getting a Desirable Housing  9 9% 

Total 100 100% 

Source: Field Work, 2018 

Table 12 above show majority of the respondents have problem of insufficient funds to rent a shelter, and some of the respondents 
that tick gender inequality, while several of the respondents Said distrust by the landlords, and few answered not getting a desirable 
house of their choice. Which concluded majority have problem of insufficient funds to rent a shelter, which had the highest 
percentage.  
Table 13 what causes the high price rent in the host community?  

RESPONSE FREQUENCY PERCENTAGE 

High Demand of the Apartment 60 60% 

Geographical Limitation 7 7% 

Property Improvement 13 13% 
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Proximity of Natural Resources 20 20% 

Total 100 100% 

Source: Field Work, 2018 

Table 13 above show that majority of the respondents tick high demand of the apartment which constitute the highest percentage, and 
few of the respondents tick geographical limitation, while some of respondents tick property improvement, while some tick proximity 
of natural resources. 

Table 14: what help should the government render for you in this problem you are facing? 
RESPONSE FREQUENCY PERCENTAGE 

To reconstruct and rehabilitate our 
native localities and improve the level of 
security so that we may return back to 
our various localities 

40 40% 

Provide us with enough food stuff and 
encourage the traders to reduce the price 
of food items. 

4 4% 

Improve the health care facilities and 
increase the number of health personnel 
that can attain us on daily basis. 

7 7% 

Enlighten the landlords against the 
increase in rental amount. 

10 10% 

Increase the level of security because 
criminal act is increasing within the host 
community. 

10 10% 
 

Government should restore peace back 
to our communities. 

20 20% 

Train our females in Artisan skills to 
reduce the level of street/ household 
begging. 

5 5% 

Improve our means of livelihood. 4 4% 

Total 100 100% 

Source: Field Work, 2018 

Table 14 above shows that majority of the respondents were with the opinion that reconstruction and rehabilitation of native localities 
and improve the level of security so that they may return back to their various localities, while 20% were with the opinion that 
government should restore peace back to their communities, other 10% opined that by enlighten the landlords against the increase in 
rental amount will minimise the rate of housing scarcity, another 10% supported the increase the level of security because criminal act 
is increasing within the host community, 7% said improve the health care facilities and increase the number of health personnel that 
can attain to them on daily basis will also help in reducing problems of force migration, 5%  said by training the females in Artisan 
skills will reduce the level of street/ household begging, 4% said provision of enough food stuff and encourage the traders to reduce 
the price of food items will also assist in eliminating the menace, finally another 4% where with the opinion that improve the means 
of livelihood will eliminate all sort of force migration and housing scarcity in host community. 
 
IV. Discussion of Findings 
The finding shows that majority of the respondents were male, while few of the respondents were female in table one. Most of the 
respondents are within the age range of thirty one to forty years in table two. Table three above shows that educational qualifications 
of respondents’ majority of them have Qur'anic Education. And majorities are unemployed and they are traders in terms of 
occupation. 
 
The finding of the study revealed that majority of the respondents faced the challenge of high price of food stuff while living within 
the host community, which is the major issues or challenge they are facing in the host community.  
 
The study further reveal that majority of the respondents had encounter problem of insufficient funds to rent a shelter.  According to 
(World Bank) Poverty is the problem, in this sense it  may be understood as a condition in which all the respondents living in the host 
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community is lacking is the basic needs for a minimum standard of well-being, particularly as a result of a persistent lack of income. 
Most IDPs responses that lack of good accommodation has been negatively impacted on them because those without a fund to rent a 
shelter live with their relative/friends premises, and those that have a source of getting income are able to rent a house even though the 
cost is high they manage to afford a single room for their own privacy. While those relay on government, the government made his 
effort to provide them a shelter. Such shelter include of temporal tents made of Zink or lather, school compound, UNICEF camp/tents. 
 
Majority of the respondents tick high demand of the apartment is the cause of the increase in cost of rent by the landlords which led 
many to be homeless or live in overcrowded environment where the cost is less for them to afford a shelter. While those that were not 
well received were discriminated and stigmatized with bad attitude by the settlers of the host community. 
 
Finally, in table 14 findings revealed that majority of the respondents were with the opinion that reconstruction and rehabilitation of 
their native localities and improve the level of security so that they may return back to their various localities is the best solution to 
their problems, followed by  government intervention by restoring peace back to the host communities. 
 
VII. Conclusion 
Having gone through the research work, on the impact of forced migration of Internally Displaced Persons and Housing Scarcity in 
Mashamari, ward of Jere L.G.A of Borno State, it is concluded that, at the end housing scarcity is present when there is no sufficient 
housing to accommodate the population in an area. It is when the supply of house cannot meet the demand. This rapid increase of 
cities population can be due to urbanization, where people from the rural areas move to the cities for the reasons such as a higher rate 
of standard of living, searching for better job quality, political stability among others. 
 
Ajibua (2010) noted that the incessant outbreak of conflict in Maiduguri metropolis led to large Intra-Metropolitan population 
mobility and change of residence to areas perceived to be relatively safer for lives and property. The effect of this on rental valve is 
three fold. Areas which experience net population gain had increased rental valve due to increased demand for residential apartment 
and vice versa for areas with low net lost. In areas where population change is even, there was little or no change in rental pattern. 
 
Eme and Ibietan (2012) also noted that rent in major areas metropolises in Borno reduced significantly as the crises accelerated. This 
is normal as population depletes. 
 
VIII. Recommendation 
It is recommended that: 

1. High price of food stuffs is the challenges faced by the IDP's in host community, government need to intervene. 
2. Insufficient funds to rent a shelter are the problem of the IDP's when searching for an accommodation in the host community, 

there is need for government to provide adequate means for fund to be very much available. 
3. High demand of the apartment is the cause of high price rent in the host community, community leaders need to assist in 

fighting this menace. 
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Abstract- The rapid of ICT devices development has impacted in excessive information dissemination. Unfortunately, the 
response of education world especially school still relies on the information access and the ability of the student using ICT tools. 
This research aims to find the impact of the application inquiry learning method on student’s critical thinking skill. This research 
was conducted on Elementary School students of Simokerto VI / 139 Surabaya. The method used is the experimental method 
using treatment design by level 2 x 2. The technique of data analysis is analysis of variance (ANOVA) two-ways. The result of 
research shows that (1) student’s critical thinking skill among the group of the student using inquiry learning method is higher 
than the student who using conventional learning method (2) there are impacts on the interaction between inquiry learning method 
and student’s critical thinking skill (3) student’s critical thinking skill who using inquiry learning method is higher than student 
who using conventional learning method. 
 
Index Terms - critical thinking, Information literacy, Inquiry learning method. 
 
 

I. INTRODUCTION 
 The encouragement with the change of social paradigm and culture, where nowadays context caused in the progress and 
development of information and communication technology (ICT) in the 21th century has triggered the development called 
literacy. The department of United Nation which deals with education like UNESCO noted that there are several terms which the 
development from literacy such as media literacy, information literacy, the freedom of expression and information literacy, library 
literacy, news literacy, computer literacy, internet literacy, digital literacy, cinema literacy, game literacy, television literacy, 
advertising literacy and so on. Information literacy as the response from the using of information technology. The indication 
encourages the use of information literacy rather than technology information literacy[1]. 

These days, learning at school more focused on the transferring information both scientifically and fact rather than train 
the student become human being with creativity and high intellectual [2]. In order to achieve the goal of preparing the student 
who have the skill to challenge the future and can face the contemporary society, that is why the student must have a special skill 
such as making rational judgement and critical thinking [3]. In the 21th century, the school required to develop student critical 
thinking skill that they can produce an informed active generation [4]. Critical thinking was one of the high critical thinking skill 
that should be the center of development learning, because it can create creative and innovative life skill which the student be able 
to solve their problem in real life[5]. Critical thinking is one of the high-level thinking that involves the process of thinking to gets 
the information, analyzing, understanding, connecting, interpreting, evaluating, making judgement and decision to reach the 
conclusion what is bad or good, right and wrong [6]. 

To develop student’s critical thinking skill of holistic approach is needed which involves all the learning methods and 
oriented to the purpose that can make the student manipulated their cognitive skill [7]. According to the previous research [8], [9], 
explain that the inquiry learning is suitable for the student’s critical thinking skill development [5]. The inquiry learning is the 
process where the student conceptualizes information that has been obtained through scientific asking process for the 
development of their critical thinking [10]. 
The statement of the problem in this research is to analyze the impact of using information literacy for inquiry based learning 
toward student’scritical thinking skill. 

 
II. IDENTIFY, RESEARCH AND COLLECT IDEA 

 This research uses experimental method with treatment design by level 2 x2. It can be told as the method which use to 
find the impact of certain treatment on others under controlled conditions. This research has Treatment by Level 2 x 2 design, as 
the following bellow: 
 

Table 1. The Constellation of Research Problem 
Critical Thinking Skill Learning Methods 

Inquiry Method (A1) Conventional Method (A2) 

High (B1) A1B1 A2B1 
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low (B2) A1B2 A2B2 

       The selection of the sample using the process as below: (1) Randomly choosing from Simokerto elementary school VI of 
Surabaya, (2) then determine the experimental and the control class, the student of IVA grades was selected as experimental class 
and the student of IVB as control class which contain of 48 students. 

The instrument value of student’s critical thinking skill in the form of objective problem which consist of 30 questions 
and It is use writing essay test consist of 10 questions. For testing the normality, the researcher uses Lilliefors test and 
homogeneity test with Barlett test. The techniques of the data were using two-way ANOVA and sample testing effect using 
Turkey test. 
 

III. RESULTS AND DISCUSSION 
 Descriptive statistic of research result was analyzed using descriptive and inferential statistic. The recapitulation of the 
descriptive analysis result as follows: 

Table 2. The Descriptive Data of critical thinking skill. 
Group  Makes  Min  Average  s-

deviation  
Variants Modus  Median  

A1 30 21 25,46 2,50 6,3 26 25,25 
A2 27 20 23,58 1,7 3,1 23 23,5 
B1 30 21 25,29 2,61 6,8 24 25 
B2 27 20 23,75 1,78 3,2 24 24 
A1B1 30 24 27,25 1,82 3,3 26 27 
A2B1 27 21 23,33 1,61 2,6 23 23 
A1B2 26 21 23,67 1,67 2,8 22 24 
A2B2 27 20 23,83 1,95 3,8 25 24 

 
The hypothesis testing in this research using two-ways of ANOVA, but the first thing to do is data analysis requirement, 

it is normality test and homogeneity data test. (A1) the student who teach using information literacy for inquiry based learning, 
(A2 ) the student who teach using conventional method, (A1B1) the student who using information literacy for inquiry based 
learning and high critical thinking skill, (A2B1) the student who using conventional learning method and high critical thinking 
skill; (A1B2) the student who using information literacy for inquiry based learning and low critical thinking skill, (A2B2) the 
student who using conventional learning method and low critical thinking skill. 

In this research, the variants of homogeneity test were carried out on groups namely a) A1 and A2 homogeneity with F 
test. After the calculation, it obtained Fcount is 3,46 while Ftable is 3,84. It can be concluded H0 is accepted because Fcount < Ftable 
means both data groups are homogeneous. b) the homogeneity test B1 and B2 using F test. After the calculation was done H0 is 
accepted because Fcount < Ftable means both data groups are homogeneous. c) the homogeneity test of student critical thinking skill 
on four groups of interaction and attribute such as A1B1, A1B2, A2B1, A2B2   performed using Barlett test with significance level of 
0,05. The result of analysis Barlett test as below: 

Table 3. The Analysis of Barlett test 
Variant Source 

JK Db RJK Fcount 
Ftable 
α = 0,05 α = 0,01 

Inter A 42,188 1 42,19 13,52* 4,04 7,19 
Inter B 28,521 1 28,52 9,14* 4,04 7,19 
Interaction of 
A×B 

50,021 1 50,02 16,04* 4,04 7,19 

In  (D) 137,250 44 13,12 - - - 
Total (T) 257,979 47 - - - - 

     
Based on the calculating result of Barlett test obtained that x2

hit = 0,47. From the distribution list table of Chi-Quadrat, 
2tab (α=0,05) (3) = 7,82. It can be concluded that X2

hit ≤ X2
tab, H0 was accepted, this critical thinking skill from four groups was 

homogeny population. The hypothesis testing use ANOVA 2x2 which results below: 
 
 

Table 4. ANOVA Hypothesis Result Testing 
Group Dk 1/dk si2 log si2 (dk) log si2 (dk) si2 

A1B1 11 0,1 3,30 0,52 5,70 36,25 

A1B2 11 0,1 2,79 0,45 4,90 30,67 

A2B1 11 0,1 2,61 0,42 4,58 28,67 

A2B2 11 0,1 3,79 0,58 6,36 41,67 

Total  44 0,4 10,49 1,97 21,54 137,16 
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The testing criteria that used is rejected H0 if Fcount > Ftable . Based on analysis of variance (ANOVA) result above, 
explains as below:  

The first result of hypothesis test showed that Fcount = 13,52 > Ftable = 4,04 at the significance level of α = 0,05 thus H0 is 
rejected. Then student’s critical thinking skill between student who given inquiry learning method based on literacy is higher than 
who given conventional method.  
Student’s critical thinking skill with inquiry learning method based on literacy information (x̅=25,46) better than who are given 
conventional method (̅x=23,58). It concluded that the overall research hypothesis of the student who given with inquiry method 
based on literacy information higher than student with conventional method. According to the calculating result of table ANOVA 
at AXB showed that H0 is rejected based on the value of Fcount = 16,04 > Ftable (0,05: 48) = 4,04 concluded that there is significance 
interaction between information literacy for inquiry based learning to student’s critical thinking skill. 

Based on the data research, the average score of critical thinking skill between student who had given inquiry method is 
27,25 and 23,66 for the student with low critical thinking skill using inquiry method. The score for student with high critical 
thinking skill using conventional method is 23,33 and the student with low skill using conventional method is 24,52. 
The result calculating data summary through ANOVA 2 x 2 it can be seen at picture 1 

 
. Picture 1. The Graphic Interaction of Inquiry Learning Toward Student Critical Thinking. 

 
 According to the analysis result there are interactions, it is necessary for do the further test using Turkey test. Based on 
the result analysis shows that the calculation of Turkey test was A1B1> A2B1 = Qcount = 7,68 bigger than Qtable α = 0,05;4;12 = 4,2 
or Qcount > Qtable, at the significance level α = 0,05, concluded that H0 were rejected and alternative hypothesis of H1 accepted. It is 
known that the average value of A1B1 group is 27,25 and A2B1 as big as 23,67. Because the average value of A1B1 = 27,25 > A2B1 
= 23,67, it is concluded that student’s critical thinking skill who given of inquiry method bases on information literacy and the 
student who have high critical thinking skill higher than the group of the student who given conventional learning method and 
those who high critical thinking. 
 The calculating of variants analysis advanced using Turkey test is for comparing the group which have low critical 
thinking skill that are given inquiry method bases n information literacy and conventional method.  
 Based on calculating result of A1B2 < A2B2 = Qcount = -0,33 smaller than Qtable α = 0,05;4;12 = 4,2 or Qcount < Qtable, at the 
significance level α = 0,05, thus H0 is rejected and alternative hypothesis of H1 is accepted.  It is known that the average value of 
A1B2   group is 23,33 and A2B2 of 23,83. Because the average value of A1B2 = 23,33 ˂ A2B2 = 23,83. It can be concluded that 
student critical thinking skill which given with inquiry method based on information literacy and who have low critical thinking 
skill lower than the student who given conventional learning method and have low critical thinking skill.  
 The first hypothesis testing shows that there are differences between student who given using information literacy for 
inquiry based learning with the student who given conventional learning method. The second hypothesis there is the interaction 
impact between inquiry learning method bases on information literacy and student critical thinking skill. The third hypothesis 
testing showed that student critical thinking skill who are given with inquiry learning method bases on information literacy and 
high critical thinking skill higher than student who given conventional method and have high critical thinking skill. The last 
hypothesis result explains that critical thinking skill on student who are given information literacy for inquiry based learning and 
have low critical thinking skill lower than student who given posing problem learning method and have low critical thinking skill. 
 
 
IV. CONCLUSION AND SUGGESTION 

Based on data analysis, the result of testing requirements analysis, the result of hypothesis testing, and the discussion of 
the research, it can be seen that (1) student’s critical thinking skill among the group of the student who given with information 
literacy of inquiry learning method is higher than the student who using conventional learning method (2) there are impacts on 
the interaction between inquiry learning method and student’s critical thinking skill (3) student’s critical thinking skill who given 
with information literacy of inquiry learning method is higher than student who using conventional learning method. 

Based on these conclusions it can be suggested that there needs to be a further research method for efforts to improve 
students' critical thinking skills as a way to maximize the potential of young genarations in equipping themselves from social 
radicalism to life. 
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Abstract- Social studies education aims to understand and develop knowledge, cognitive, affective and psychomotor aspect and 
to prepare the student as good citizens. But in fact, social studies education is still conventional and centered on teacher. The 
purpose of the research is to find the impact of using digital literacy for inquiry based learning on student critical thinking skill. 
This research sample was quasi experimental. the research design was a pretest-posttest control group design and the sample was 
the VB and VC classes that have been selected through random sampling techniques. The result of analysis claims that critical 
thinking skill was obtained thitung = 13,539 with significance of 0,05 and df 38. Thefore, digital literacy for inquiry based learning 
has significant toward improving critical thinking skill. 
 
Index Terms - critical thinking, inquiry learning, social studies. 
 

I. INTRODUCTION 
The learning of social studies has aim for understanding and developing the knowledge, value, social skill, civics, fact, 

phenomenon, concept, and generalization and capable to prove it into the society life, the nation and the state[1]. The process of 
social studies especially in elementary school, that must be reconditioned because in fact among this time there are a lot of studies 
conventional. Another weakness is the wrong thinking from the parents, the children its self and the teacher, even the decision 
which claims that social studies education become weak and unqualified, it is also have less of value and aim compared with 
another study like science studies [2]. Based on the research in Virginia, the study time for social studies had been ruled out [3]. 
Time for social studies given only less than two hours per week while for mathematics and science studies six hours per week. 

The active study claims that the student always does the meaningful of learning experience [4]. One of the methods is 
using inquiry, it is a study which emphasize on the process of critical thinking and analytical to search and find the answer from 
the problem [5].  The methods using inquiry is the form of the study with the development which purposed to teach the student 
how to think [6]. In other side, the phases of inquiry method are orientation, statement of the problem, find the hypothesis, collect 
the data, examine the hypothesis and conclusion[7]. 
  The inquiry method is based on digital literacy. Digital literacy refers to the ability to use digital technology, 
communication equipment and or networks to access, manage, consolidate, evaluate, and seek information in the knowledge of 
the community[8]. Utilizing the internet students can improve their ability to read, write, listen, speak, and translate. Students are 
also better able to use internet English, develop web-based students, understand computer software and hardware, and use blogs 
and e-mail. Between digital literacy skills and internet learning has a strong relationship [9]. Study which concluded that there 
was a positive correlation between digital literacy and internet use. Based on the description above, it can be concluded that the 
use of the internet in learning is strongly related to the increase in students' digital literacy abilities [10].In this research, the 
inquiry method based on digital literacy helps the student to collect the data in analyzing the types of economic enterprises that 
exist in the community. The statement of the problem in this research is how is the impact of digital literacy for inquiry based 
learning on critical thinking skill. The purpose of the research is to analyze the impact of digital literacy for inquiry based learning 
on critical thinking skill. 
 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 
This research using qualitative with quasi experiment which the aim is to examine the effect of learning method by 

applying the treatment to a group of subject research and the design was pretest-posttest control group. The subject of the research 
is the student of VB grades at SDN Petemon X/358 Surabaya as the experimental class and student VC grades as the control class. 
The samples of the research are 20 for control class a 20 for experimental class. 

The normality test in this research was carried out by taking the data from different value of pretest and posttest in 
experimental and control class. In this case, for analyze the normality the researcher using the Kolmogrov Smirnov test with the 
help of SPSS 21.00 program at the level of normal significance. The homogeneity test in this research aims to determine whether 
the sample (control and experimental class) has the same variants or not. The homogeneity test was carried out using Oneway 
Anova test with SPSS 21.00 program. The testing of this hypothesis used to compare the control class and experimental class. For 
the test, it is calculated using T test formula.  

 
III. RESULTS AND DISCUSSION 
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The data collected from the results of the dissemination of the instrument is then given an assessment of each answer, and 
then it is referred to as the calculation material in this study. The results of collecting data from variables are raw scores. In the 
statistical test the raw score is changed to the raw score that will be used as the basis for the statistical assumption test in the form 
of a normality and homogeneity test which is a statistical test requirement with a ttest. 
1. Normality Test 
The result data of the student normality test using one sample kolmogrov-smirnov technic at significance level 0,05 at computer 
program SPSS 21.00. 

Table 4.14 
Normality Test Result 

Variable Class Kolmogorov-
Smirnov 

Sig. (2Tailed) 

Critical Thinking skill pretest 
Critical Thinking skill posttest 

Experiment 0,881 
0,982 

0,419 
0,290 

Critical Thinking skill pretest 
Critical Thinking posttest 

Control 
 

1,084 
1,082 

0,191 
0,192 

Source: processed secondary data of researchers, 2018 
Table 4.14 shows that the normality assumption has been fulfilled can be seen from the significant level of critical 

thinking variables of the student in the control class and the experimental class of more than 5% or 0,05.   
2. Homogeneity Test 

 Homogeneity test was conducted by using One way Anova with the help of SPSS 21.00 program. 
Table 4.15 

Homogeneity Test Result 

Variable Levene 
Statistic df1 df2 Sig. 

Critical Thinking pretest 0,052 1 38 0,821 
Critical Thinking Posttest 0,787 1 38 0,381 

Source: processed secondary data of researchers, 2018 
Based on the table 4.15, it can be seen from the significant level of variable more than 0,05 which means it is 

homogeneous, so that the test requirements for analysis have been fulfilled. 
3. Hypothesis Testing 

a. Hypothesis Testing Result of Student’s Critical Thinking 
T test on the pretest was conducted to measure the similarity from the control class and the experiment class before the 

treatment. The following below are the result of the analysis student’s pretest using SPSS 21.00. 
 

Table 4.16 
Hypothesis Testing Result of Student’s Critical Thinking (Pretest) 

Group Statistics 
 Group N Mean Std. 

Deviation 
Std. Error 

Mean 
Critical Thinking Pretest Experimental 20 45,2083 5,28345 1,18142 

Control  20 43,5417 5,14323 1,15006 
Source: processed secondary data of researchers, 2018 

Independent Samples Test 
 Levene's 

Test for 
Equality of 
Variances 

t-test for Equality of Means 

F Sig. t Df Sig. 
(2-
tail) 

Mean 
Differ
ence 

Std. 
Error 
Differ
ence 

95% 
Confidence 
Interval of 

the 
Difference 

Low
er 

Upp
er 

Critical 
Thinking 
Pretest 

Equal 
variances 
assumed 

,0
52 

,821 1,01
1 

38 ,318 1,666
67 

1,648
75 

-
1,67
106 

5,00
439 

Equal 
variances 
not 
assumed 

  1,01
1 

37,9
73 

,318 1,666
67 

1,648
75 

-
1,67
114 

5,00
447 

Source: processed secondary data of researchers, 2018 
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Based on the table 4.16 shows the result of analysis with the t Independent Sample T test, the independent simple which 
obtained sig 2 tailed in the amount of 0,318 > α (0,05) with tcount in the amount of 1,011 then the result tcount consulted with ttable  
for the test of one part where ttable 1,686 (df = 38) so that tcount<ttable means the result of two samples which no significance 
different. Which means there is no different of critical thinking ability student in the experimental class and control class at 
pretest. While the results of the students critical thinking ability after the treatment are presented in the table below. 

Table 4.17 
Hypothesis Testing Result of Student’s Critical Thinking (Posttest) 

Group Statistics 
 Group  N Mean Std. 

Deviation 
Std. Error Mean 

Critical Thinking Experimental  20 91,2500 8,53836 1,90923 
Control 20 57,7083 7,06008 1,57868 

Source: processed secondary data of researchers, 2018 
Independent Samples Test 

 Levene's 
Test for 

Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df Sig. 
(2-

tailed) 

Mean 
Differ
ence 

Std. 
Error 
Differ
ence 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Criti
cal 
Thin
king 

Equal 
varia
nces 
assu
med 

,7
87 

,381 13,5
39 

38 ,000 33,54
167 

2,477
38 

28,5264
7 

38,5568
6 

Equal 
varia
nces 
not 
assu
med 

  13,5
39 

36,7
05 

,000 33,54
167 

2,477
38 

28,5206
6 

38,5626
8 

Source: processed secondary data of researchers, 2018 
Based on the table 4.17 shows the result of analysis with the Independent Sample T test, the independent sample which 

obtained sig 2 tailed in the amount 0,000 < α (0,05) with tcount amount of 13,539 then the result of tcount consulted with ttable for the 
test of one part where ttable 1,686 (df = 38) so that tcount>ttable  it means the result from the two samples have the significance 
different. 

Based on the analysis above, table 4.14 can be seen that the two groups of the data tested were the group of student that 
have been learned using inquiry learning method and the student using the conventional learning method. According to the table, 
it obtained a significance value for the result of normality analysis the critical thinking skill pretest amount 0,881at experimental 
class and 1,084 at the control class. For the result of normality analysis, the critical thinking skill posttest amount 0,982 at 
experimental class and 1,082 at control class. For the result of normality analysis of critical thinking skill (posttest) of 0.982 at 
experimental class and 1,082 at control class. Both of the testing group have a significance value > 0,05 or > 5% it can be 
concluded that the data of critical thinking skill each group is normally distributed. Based on the table 4.15 for homogeneity test 
obtained the value of 0,052 pretest and 0,787 posttests because for the significance number > 0,05 and it can be concluded that the 
various samples are homogeneous. 

The average value of student’s critical thinking skill at pretest is presented at the table 4.16 that 43,5417 at the control 
class and 45,2083 at experimental class, then looking at the result of independent sample T test at the table 4.16 obtained that tcount 
= 1,011 < ttable = 1,686. The result of sig. 2 tailed 0,318 > α (0,05) concluded as Ho rejected and Ha accepted. This case shows that 
there are no differences between control class and experiment class on student’s critical thinking skill. 

After given the treatment, the posttest shown at the table 4.17, the analysis result of critical thinking skill (posttest) 
showed that the value mean of critical thinking skill student at control class was 57,7083 and the experiment class was 91,2500 
and looking for the result of independent sample T test in table 4.17 obtained that tcount = 13,539 > ttable = 1,686. Sig. 2 tailed 0,000 
< 0,05 concluded as Ho rejected and Ha accepted. This case shows that there are differences on student’s critical thinking skill 
both in control and experimental class. 

 
IV. CONCLUSION AND SUGGESTION 

The inquiry method base on literacy digital have the impact to student’s critical thinking skill. it can be seen from the 
analysis result which obtained tcount = 13,539 with the significance 0,05 and df 38. According the result, it obtained that the 
teacher suggested to use inquiry method based on literacy digital as one of alternative in learning activities. This case allows the 
student for active learning to find the problem solving. 
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ABSTRACT 
A theoretical framework including categories of factors and their associated indicators is derived from previous studies and used to 
examine e-Policing systems from the perspective of police and citizens in a developed nation (Singapore) compared to a developing 
nation (Maldives). Data collected by questionnaire from a sample of citizens and police from both nations is used to test hypotheses 
related to the indicators in the framework. The findings provide insights into e-Policing practices and services provided via social 
network services (SNS) and location-based services in a developed and a developing nation. Theoretical and practical implications of 
the findings are discussed. 
 
Keywords: e-Policing, Social Network, Location Service, Police, Citizen 
 
1. INTRODUCTION 
 
Law enforcement services are amenities that facilitate safety, prevention, and maintenance of law and order on a wide scale with the 
support of the community (Carter, 2009). These organizations are taking advantage of the internet to provide these services using 
mobile technologies, web applications, instant messaging services, location services, and social network sites (SNS). The most 
common approach to engaging an online community is e-Policing described by LeBeuf (2006) as a transaction of services and 
information between the police and citizens via the internet including: online crime reporting; crime maps; real-time statistics; inquiry 
services; or record-check-services.  

In the United States e-Policing has been practiced in some form since 1997 (Police Chief, 2015). The International Association 
of Chiefs of Police (2014) reported that in the United States: 95 percent of agencies use social media in some capacity; the most 
common use of social media is for criminal investigations (82.3 percent); the most frequently used social media platforms are 
Facebook (95.4 percent), Twitter (66.4 percent), and YouTube (38.5 percent); 78.8 percent of agencies report that social media has 
helped solve crimes in their jurisdiction; and 77.5 percent of agencies state that social media has improved police-community relations 
in their jurisdiction. LexisNexis (2015) reports that for SNS: 82 percent of law enforcement agencies agree that it is a valuable tool in 
investigating crimes; for 67 percent it is a valuable tool for anticipating crimes; for 73 percent it helps solve crimes faster; 40 percent 
use it to monitor special events; and 34 percent use it to notify the public of crimes. 

Location-based services are used by many police departments that have adopted SNS to deliver e-Policing services. Location 
refers to the place where an incident has occurred. Relative location identifies a place relative to other landmarks (e.g. buildings) while 
absolute location identifies a place using a coordinate system (e.g. GPS coordinates). Location-based services allow police and 
citizens to share their locations using wireless internet technologies with mobile devices such as smartphones and tablets. Location-
based services with mobile devices and integration with SNS have enabled the delivery of e-Policing services such as location 
reporting, crime activity reporting, crime maps, and crime hotspots. Malleson and Andresen (2014) found that locations reported via 
SNS can identify more accurately criminal event hotspots and patterns compared to conventional methods (e.g. Geographic 
Information Systems (GIS)). 

Traditional e-Policing services were limited to web pages, web-based services, forums and instant messaging. Advances in 
internet technologies and the emergence of SNS have influenced agencies to established large online communities in real-time in order 
to reach more people and deliver services quickly and conveniently. Modern e-Policing practices focus aggressively on utilizing 
mobile technology, wireless internet, SNS, and location-based services for delivering instantaneous e-Policing services such as crime 
reporting, crime location tags, seek-for-assistance, and emergency alerts.  

E-Policing success depends on many factors such as: proper infrastructure; skills; awareness; availability of technologies; 
adequate resources; and financial support. Findings from Busagala and Ringo (2013) are typical of the difficulties of introducing e-
Policing services in a developing nation. They studied the challenges in introducing e-Policing in Tanzania, which is one of the 
world’s least developed nations (World Bank, 2015), and found: inadequate computer skills; financial constraints; underdeveloped 
ICT infrastructure; inappropriate selection of police staff to join ICT training; internet access and reliability; and a perception that ICT 
reduces confidentiality in policing activities. The Asian region has large numbers of internet, SNS, and mobile users and e-Policing 
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services are available to varying degrees in developed and developing Asian nations. Developed regions such as Hong Kong and 
Singapore have adopted e-Policing practices successfully. Hong Kong Civil Service Bureau (2015) noted that the Hong Kong police 
force was able to successfully adopt e-Policing practices to unify services and bring down the overall crime rate by 13.9 percent. 
Developing countries such as India have used e-Policing to establish and deliver functioning police services online for their citizens. 
BBC (2006) reported on an e-Policing test case in Bhanegaon Village in the State of Maharashtra in India, where the local police 
department was engaging with villagers online via the internet. E-Policing services were delivered using video conferencing tools and 
kiosk machines installed around the districts of 22 villages. The results were astonishing: the number of complaints filed by people per 
day reduced to only a few from 30 to 40 per day; people in villages were more confident in police services because they could 
conveniently communicate with the head of the police department via video conference; and the community became more open and 
transparent when reporting crimes and misconduct of police officers leading to swift service delivery and a reduction in overall crime 
rates. 

With this background, this study addresses three research questions. From the separate and comparative perspectives of police 
officers and citizens in a developing country and a developed country: Question 1: Which factors influence the provision, adoption, 
and the use of e-Policing practices and services provided using SNS and location-based services? Question 2: Among these factors 
which have a significant influence? Question 3: What are the theoretical and practical implications of the findings? The developed 
nation selected for study is Singapore and the developing nation is Maldives. These nations satisfy the meanings of a developed and a 
developing nation (World Bank, 2015; World Economic Forum, 2016) and were selected because of the researcher’s experience, 
knowledge, and professional contacts related to e-Policing in both nations. Citizens and police officers are included in the study as the 
main stakeholders in the delivery e-Policing services. Among the comparisons made from the findings the main comparisons concern 
citizens from both nations and separately police from both nations.  

The findings are expected to contribute to a better understanding of theoretical relationships among issues related to e-Policing 
services from the perspectives of police and citizens in the context of a developed developing nation. In addition, the findings are 
expected to be valuable for police, community groups, and others responsible for the conduct and future development of e-Policing 
especially in a developing nation.     
 
2. RELATED LITERATURE AND THEORETICAL FRAMEWORK 
 
An overview of related studies is presented first followed by the theoretical framework for the study and the associated hypotheses.  
 
2.1 Overview of Recent Studies 
Table 1 characterizes selected previous studies which motivated the development of the theoretical framework for this study. The 
studies exemplify significant differences in research focus, units of analysis, research approaches, and data collection methods among 
studies of e-Policing.  

 
Table 1: An overview of previous studies 

Project Focus Unit of Analysis Research 
Approach Data Collection Methods References 

General e-Policing Concepts 
E-Policing in police services, 
understanding definitions, issues 
and current experiences 

Law enforcement agencies 
and police services 

Descriptive 
Qualitative  

Surveys and interviews  LeBeuf (2006) 

The many ways that law 
enforcement agencies are using the 
Internet, websites, and other digital 
techniques to enhance their 
community policing efforts. 

Law enforcement agencies 
and police services in United 
States 

Exploratory 
Case-study  

Document/Website analysis, 
interviews with experts, 
observations and focus group  
 

Cordner and Perkins 
(2013) 

An e-Policing Model for the Ghana 
Police Service 

level of policing and the use 
of information technology,  

Exploratory 
Case-study 

Document analysis and literature 
reviews 

Agbozo (2017) 

Examination of a wide range of 
technological innovations that have 
applications in the areas of crime 
prevention generally, and crime 
control (by police) in particular. 

Technological innovations 
that is applicable to Police in 
United States  
 
 

Descriptive 
Qualitative  

Document analysis and literature 
reviews 

Byrne and Marx 
(2011) 

Defining e-policing and smart 
policing for law enforcement 
agencies in Gauteng Province 

Police services, policing 
experts and representatives 
private sector organizations 

Exploratory 
Case-study 

literature review and semi-
structured interviews 

Matlala (2016) 

Constraints of e-Policing Adoption 
in Tanzania. 

Police and residents of  
Dodoma, Tanzania 

Explanatory  
Quantitative  

Questionnaires, interviews, 
focused group discussion and 
document analysis 

Busagala and Ringo 
(2013) 
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Perceptions of e-policing and crime 
mapping. 

Seven police force areas in 
UK. 

Quantitative  Telephone interview and focus 
groups 

Ray et al. (2012) 

Citizens’ perceptions of police 
service and police response to 
community concerns. 

Citizens in a midwestern city 
of US 

Quantitative  Surveys Wentz and 
Schlimgen (2011) 

e-Policing with GIS 
GIS for crime analysis: Geography 
for predictive models. 

Crime in Lisbon Descriptive 
Quantitative  

Statistical and Police crime 
reports analysis 

Ferreira et al. (2012) 

Exploring the use of GIS and 
spatial database of crime 
characteristics to determine 
hotspots. 

Four types of crime in Dala 
L.G.A of  Kano State, 
Nigeria 

Descriptive 
Quantitative  

ArcGIS version 9.3, 
Administrative records analysis, 
document analysis,  spatial 
analysis, field survey and 
interviews 

Ahmed and Salihu 
(2013) 

Developments which have 
precipitated the use and integration 
of GIS in policing. 

GIS use in South Africa for 
policing 

Historical 
comparative 

Document analysis,  literature 
review and statistics 

Breetzke (2008) 

The role of crime forecasting in law 
enforcement operations. 

Crime and criminal data of 
Police Departments in USA 

Descriptive 
Qualitative  

Crime Maps, crime data and 
Hotspot analysis 

Perry et al. (2013) 

The impact of using social media 
data in crime rate calculations to 
determine shifting hot spots and 
changing spatial patterns. 

Crowd-sourced data in 
Leeds, England, 

Descriptive 
Quantitative  

Analysis of Leeds and the 
census, social media, crime data 

Malleson and 
Andresen (2014) 

e-Policing with Social Media  
Social media usage within law 
enforcement. 

Social media use in Victoria 
Police 

Exploratory 
Qualitative  

Social media usage analysis, 
expert document analysis, 
interviews and focus groups 

Commissioner for 
Law Enforcement 
Data Security 
(2013) 

Variation in the usage of Facebook 
in policing. 

Facebook content published 
by police in United States 

Exploratory 
Quantitative  

Latent analysis, reliability 
analysis, and Facebook usage 

Sakiyama et al. 
(2011) 

The current use of social media by 
the police service in England and 
Wales. 

Social media usage in 
England and Wales 

Exploratory  
Case-study  

Interview, document reviews 
and social media content 
analysis 

Scholes-Fogg 
(2012) 

Information sharing, law 
enforcement and community 
participation. 

Information sharing 
environments of police in 
southern United States 

Case-study  Interviews, surveys and focus 
groups 

Unsworth (2014) 

Social media and police leadership. Lessons from Boston Descriptive   
Case-study  

Literature reviews and 
observations 

Davis et al.  (2014) 

Social media and tactical 
considerations for law enforcement. 

Social media in policing 
from USA, Canada, and UK 

Descriptive 
Case-study 

Site visits, interviews, and focus 
groups 

COPS (2013) 

Best practices in police social 
media adaptation. 

European police forces 
adopting social media 

Descriptive 
Qualitative  

Composite workshops, events, 
interviews and Twitter usage 

Denef et al.  (2012) 

Understanding the appropriation of 
social media by the police. 

Social media practices of 
British police forces during 
the August 2011 Riots 

Descriptive 
Qualitative  

Twitter message reviews, 
workshops, and interviews 

Denef et al.  (2013) 

Use of Twitter for city police 
department information sharing. 

Police Departments in US 
cities with populations 
greater than 300,000 

Descriptive 
Quantitative  

Twitter usage (type and number 
of posts) 

Heverin and Zach 
(2010) 

Social media behavior, perceptions, 
and challenges for police. 

Social media usage of Police 
Departments in India (Delhi, 
Bangalore, Uttar Pradesh 
and Chennai) 

Quantitative  Social media usage analysis, 
interviews, and  surveys 

Sachdeva and 
Kumaraguru (2014) 

Summary of the phenomenon 
called social media. 

Social media platforms and 
applications 

Explanatory  Social media application 
analysis, literature review, 
document review 

Mayfield (2008) 

A comparative study of perceived 
characteristics and user profiles by 
social media. 

Six main groups of social 
media-blogs, micro-blogs, 
social networks, wikis, 
forums, and content 
communities-on, users 

Quantitative  Web-based survey Chan-Olmsted et al. 
(2013) 
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Police Agency Adoption of Social 
Media as Related to Agency Size, 
Community-Oriented Policing, and 
Technological Capacity 

Twitter and Facebook usage Descriptive 
Quantitative  

Literature review, statistics and 
survey 

Cawley (2016) 

 
In Table 1 the studies related to General e-Policing Concepts focus on determining what e-Policing is about: challenges in 

adoption; impact; strategies; and public perceptions. Law enforcement agencies and their services is a common unit of analysis. 
Exploratory case-study approaches are common and data collection methods include interviewing, focus groups, and document 
analysis. LeBeuf, (2006) is considered a fundamental study focused on almost all major aspects of e-Policing while other studies 
focused on specific issues.  

The e-Policing with GIS studies focus on methods to identify, predict, determine, and display crime patterns and hotspots by 
mapping spatial data with crime data. They emphasize different approaches to adopting GIS in operations and examine crime data as 
the unit of analysis. Typically, descriptive quantitative approaches are used with data collected by analyzing crime data and statistics. 
Malleson and Andresen (2014) is an exceptional study compared to the others in this category. It emphasizes using GIS in law 
enforcement by tapping into various data sources especially social media activity data to determine crime patterns and behavior. This 
connection between GIS and social media is relevant to this study. 

The e-Policing with Social Media studies concentrate on adopting social media to enhance operations especially involving 
communication and community policing. Social media usage and practice is a common unit of analysis among these studies and the 
research approach is mainly descriptive using social media usage as core data. Some of the studies focused on collecting and 
analyzing data from specific social media platforms (e.g. Facebook and Twitter). The study by Sakiyama et al. (2011) is very relevant 
to this study and identifies variables and indicators that are used in the theoretical framework. 
 
2.2 Theoretical Framework 
The theoretical framework for the study is displayed in Table 2. It includes 17 factors organized in four categories. These factors have 
an important influence on the provision, adoption, and the use of e-Policing practices and services provided using SNS and location-
based services. Based on referenced studies each factor is defined and decomposed into indicators.  
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 Table 2: Theoretical framework 

Category/Factor Definition Indicators References 

In
di

vi
du

al
 C

ha
ra

ct
er

is
tic

s a
nd

 P
er

ce
pt

io
ns

  
(I

C
P)

 

Personal 
Characteristics  
of Individuals 

Characteristics of  
internet and social media 
users 

The Individual’s: Age, Gender, Nationality, Career Level, Level of 
Education, Type of Education 

Ray et al. (2012), Sachdeva and Kumaraguru 
(2014), Busagala and Ringo (2013), LeBeuf (2006) 

Experience: Job Position, Computing Skill Level, Internet Experience Ray et al. (2012), Sakiyama et al. (2011), LeBeuf 
(2006) 

Current location: City of Residence, Country of Residence Ray et al. (2012), Sachdeva and Kumaraguru 
(2014), LeBeuf (2006) 

Social Media &  
Location Usage 

Individual’s approach and 
behavior using social 
media and sharing location 
to the  public 

Social Media Usage: Frequency, Duration, Types of Social Media used Unsworth (2014), Sachdeva and Kumaraguru 
(2014), Sakiyama et al. (2011), 

Location Usage: Frequency, Type of Location, Type of Mapping Service 
Used, Shares Location in Social Media 

Ray et al. (2012), Malleson and Andresen (2014) 

Perceptions of 
Social Media & 
Location  
Sharing 

Individual’s attitude 
towards social media 
platforms and sharing 
location to the public   

Ease of Social Media: to communicate, to collaborate, to interact with 
people, to learn, to share information, to share location 

COPS (2013), Sachdeva and Kumaraguru (2014) 

Usefulness of Social Media: to communicate, to collaborate, to interact 
with people, to share information, to share location 

COPS (2013), Ray et al. (2012), 

Impact on individual’s: Privacy, Security Ray et al. (2012), Unsworth (2014) 
Perceptions of 
Police Service and 
Level of 
Engagement 

People’s opinion about law 
enforcement services and 
how they interact with 
police 

Police responsiveness: to community concerns, crime reports, 
emergencies 

Wentz and Schlimgen (2011) 
 

Police control of crime and disorder 
Satisfaction level with police service Ray et al. (2012), LeBeuf, (2006), Wentz and 

Schlimgen (2011) 
Contact with Police: Actual, Perceived Wentz and Schlimgen (2011) 
Frequency of Engagement: Physically, Online, Social Media Wentz and Schlimgen (2011), Ray et al. (2012) 

La
w

 E
nf

or
ce

m
en

t A
ge

nc
y 

C
ha

ra
ct

er
is

tic
s a

nd
 

Pe
rc

ep
tio

ns
 (L

C
P)

 

Characteristics of  
Police 
Departments 

Attributes of police  
departments which share 
information online 

The Police Department: Department Name, Types of Policing Practice, 
Number of Police Officers, Number of Police Stations, Location (City, 
Country) 

LeBeuf (2006), Sakiyama et al. (2011), Busagala 
and Ringo (2013), Agbozo (2017), Matlala (2016) 

Have access to: Computers, Smart Phones, Internet, Social Media, GIS, 
Mapping Application Services, Others  

Sakiyama et al. (2011), Agbozo (2017), Matlala 
(2016) 
 Technology Experience and Use: Computers, Smart Phones, Internet, 

Social Media, GIS, Mapping Application Services, Others 
Social Media &  
Location Usage 

Social media and location 
sharing practices and 
behavior by police  

Social Media Usage: Frequency, Types of Social Media used, Face 
Restrictions 

Sachdeva and Kumaraguru (2014), Sakiyama et al. 
(2011), Busagala and Ringo (2013), Cawley (2016) 

Location Usage: Frequency, Type of Location, Type of Mapping Service 
Used, Is GIS Technology used 

Ray et al. (2012), Malleson and Andresen (2014), 
Busagala and Ringo (2013) 

Level of Public 
Engagement 

Physical and online 
 interaction with the public 

Frequency of Engagement: Physically, Online, Social Media Wentz and Schlimgen (2011), Ray et al. (2012), 
Cawley (2016) 

Responsiveness: to community concerns, crime reports, emergencies Wentz and Schlimgen (2011), Cordner and Perkins 
(2013) 

Perceptions of  
Social Media 
Usage  

Police department’s view 
of social media and 
location publishing 

Ease of Social Media: to communicate, to collaborate, to interact with 
public, to learn, to share information, to share location 

COPS (2013), Sachdeva and Kumaraguru (2014), 
Cawley (2016) 

Usefulness of Social Media: to communicate, to collaborate, to interact COPS (2013), Ray et al. (2012), Cawley (2016) 
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 & Location 

Sharing 
with public, to share information, to share location 
Challenges or Constraints: Laws, Regulations, Policies Busagala and Ringo (2013) 
Guarantee of: Privacy, Security, Discretion  Ray et al. (2012), Wentz and Schlimgen (2011) 

Population, Crime  
and Criminal  
Activity Context 

Statistics for community,  
population and crime under 
jurisdiction of police 
departments 

The Community: Population, Type, Size Cordner and Perkins (2013), Wentz and Schlimgen 
(2011) 

Crime and Criminal Context; crime rate, type, response Wentz and Schlimgen (2011), Agbozo (2017) 

So
ci

al
 M

ed
ia

 C
on

te
nt

, C
ha

ra
ct

er
is

tic
s, 

B
eh

av
io

r, 
an

d 
A

ct
iv

iti
es

 (S
CB

A
) 

Social Media 
Characteristics 

Features of social media  
used by individuals and  
police 

The Social Media: form, user-based, web space, web identity, 
community-driven,  relationships, enable real-time interaction, enables 
location sharing 

Mayfield (2008), Chan-Olmsted et al. (2013) 
 

Number of users 
Qualities of  
Published Content 

Features of posts 
distributed online via 
social media 

The Content: format, type, length  Sakiyama et al. (2011), Chan-Olmsted et al. (2013) 
Classification: category, topic Sakiyama et al. (2011) 

 Publisher 
Shared Link Characteristics: end-point, content type, content relevance to 
post 

Content  
Responsiveness 

Number of responses 
received for content 
published online on social 
media by police or users 

Number of: views, likes, comments, shares, re-shares, mentions 

Significance and 
Usefulness of 
Responses 

Qualities of information 
shared by police in 
perspective of relevance 
and worth  

Attitude of Comments and Responses Sakiyama et al. (2011), Chan-Olmsted et al. (2013) 
Level of: Relevance, Support, Contribution Sakiyama et al. (2011), Sachdeva and Kumaraguru 

(2014) 

Followers and 
Contributor  
Acquisition 

Factors that influences 
attainment of active 
support for police on social 
media 

Number of new followers after: a post, share, re-share Mayfield (2008), Sakiyama et al. (2011), COPS 
(2013) 

Lo
ca

tio
n 

Ch
ar

ac
te

ris
tic

s, 
B

eh
av

io
r, 

an
d 

A
ct

iv
iti

es
 (L

C
B

A
) 

Characteristics 
and Methods of  
Location Sharing 

Features, attributes , and 
approaches to sharing 
location online 

The Geolocation: type, road, town, city, region, state, country Ahmed and Salihu (2013), Breetzke (2008) 
 Geocode: latitude, longitude 

Type of social media used Malleson and Andresen (2014), Breetzke (2008) 
 Type of computing device used 

Type of internet connection used 
Reactions and  
Responses to 
Shared Location 

Traits of feedback and 
opinions received for 
location data 

Social Media response, Number of : views, likes, comments, shares, re-
shares, mentions 

Malleson and Andresen (2014), Sachdeva and 
Kumaraguru (2014), Wentz and Schlimgen (2011) 

Police response: time, priority, communication method 
Public response: type, communication method, time 

Significance,  
Accuracy, and  
Usefulness of 
Location 

Level of support and 
assistance provided with 
shared location data 

Importance of: location shared, information attached, responses to shared 
location 

Ahmed and Salihu (2013) 

Accuracy of: location shared, information attached, responses to shared 
location 

Ferreira et al. (2012) 
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 Usefulness of: location shared, information attached, responses to shared 

location 
Ahmed and Salihu (2013), Ferreira et al. (2012) 

 
2.3 Research Hypotheses 
The indicators in the theoretical framework are associated with an extensive list of 95 research hypotheses which for convenience is presented once in Table 3. The hypotheses 
were motivated by studies referenced throughout Table 3. All of the hypotheses were tested for the police officers and the citizens except for those in the Law Enforcement Agency 
Characteristics and Perceptions (LCP) category where only police have the information needed to provide valid and reliable opinions.   
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 3. RESEARCH DESIGN AND METHODOLOGY 
 
This is a cross sectional field study. Quantitative methods are used to analyze data collected with questionnaires in order to test 
hypotheses associated with a theoretical framework derived from previous studies.  

The subjects were police officers and civilians from Singapore and the Maldives with e-Policing experience. They were at least 
18 years of age. Based on limited information about the sizes of these four target populations and the need to ensure statistical validity 
it was decided to select samples of 200 police officers and 300 civilians from both Singapore and Maldives. Because no adequate 
sampling frames were available a purposive method was used (Neuman, 2006). Participants were accessed through personal contacts 
in the police forces in both nations and the use of social media. Sampling was done in stages making initial contacts and then asking 
them to identify suitable others. Questionnaires were available in hard and soft copy. A cover letter introduced the purpose of the 
study, instructions for its completion and return, and a contact for additional information.      

A separate questionnaire in the English language was designed for police officers and civilians. Section 1 in each questionnaire 
addressed personal and work characteristics and adopted technologies (Appendix A1). Section 2 presented the statements associated 
with the 95 hypotheses (Table 3) with measurement scales for responses. Questionnaires were reviewed by a focus group of five 
individuals with expertise in e-Policing and suggested modifications were included in revised versions of the questionnaires which 
were then administered in pilot studies with 10 suitable subjects. Modifications were included in the final versions of the 
questionnaires. 

The data from section 1 was analyzed using frequency distributions. The hypotheses in section 2 were tested using one of two 
approaches:  
(a) Many hypotheses required a response to a single statement on a 7-point Likert scale. The hypothesis was supported only if a t-test 
showed that the mean of the responses was statistically significantly different from the neutral value of 4 (p < 0.05) for a non-
directional hypothesis or in the direction specified for a directional hypothesis;  
(b) Other hypotheses required the comparison of the means of responses to two statements each on 7-point Likert scales. The 
hypothesis was supported only if a t-test showed that the difference between the means was statistically significantly different from 
zero (p < 0.05) for a non-directional hypothesis or in the direction specified for a directional hypothesis.  
Seven-point scales were used in order to provide subjects with an appropriate way of expressing their opinions.  
 
4. DATA ANALYSES AND HYPOTHESIS TESTING 
 
This section presents the results of the data analyses. The interpretation and discussion of the results is presented in section 5.  
 
4.1 Data Entry and Preparation 
After a considerable effort it was possible to obtain a sample of 200 police from Singapore and 114 from Maldives and 302 citizens 
from Singapore and 220 from Maldives. Although these sample sizes were less than planned they were considered to be satisfactory. 
The data was entered into an SPSS worksheet. Ten percent of the questionnaires in each of the four groups were selected at random 
and checked for data entry errors. None were found. There were no outliers or missing values.  
 
4.2 Descriptive Analyses 
Data collected in section 1 of the questionnaires was analyzed to develop profiles of the two groups of police and citizens. The results 
are in Appendix Tables A1, A2, and A3. Means, standard deviations, skewness, and kurtosis were calculated for the variables 
associated with the hypotheses in section 2. These are not shown but based on the standard deviations which were less than 1.911 it 
was concluded that responses were consistent and the means were appropriate representations of the values of the variables. The 
skewness and kurtosis for the distributions of the variables were within limits of 3 and 7, respectively, which justified the use of the t-
tests used for hypothesis testing (Ott and Hildebrand, 1983). 
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 4.3 Hypothesis Testing 
Table 3 presents the decisions for each of the 95 hypotheses. The decision is supported (S) or not supported (NS) and in some cases comments are p. Groups of hypotheses are 
preceded by references to studies which motivated those hypotheses.  
 
Table 3: Decisions for hypotheses 

Hypothesis: Individual Characteristics and Perceptions (ICP)  

References: Ray et al. (2012), Sachdeva and Kumaraguru (2014), LeBeuf (2006). Citizens Police 
Singapore Maldives Singapore Maldives 

ICP 1(a) Compared to people aged 35 years or more people aged 18-35 years: 
(i) Engage with Police online significantly more often. NS 

Comment S S S 

(ii) Are significantly more aware of online Police presence.  NS S NS S 
ICP 1(b) Compared to other people those with: 
(i) Computer and internet experience engage with Police online significantly more often. S S S S 
(ii) SNS knowledge and experience find it significantly easy to share information and location with Police using SNS. S S S S 
ICP 1(c) People strongly prefer to engage online with Police organizations which are situated in the same location as them. S NS S S 
ICP 1(d) The use of online engagement with Police is significantly greater for males than for females. NS S NS NS 
Comment: People aged 35 years or more engage with Police online significantly more often than people aged 18-35 years.  
References: Unsworth (2014), Sachdeva and Kumaraguru (2014), Sakiyama et al. (2011), Ray et al. (2012), Malleson and Andresen (2014), COPS (2013). 
ICP 2(a) Compared to other means of online communication with Police SNS are: 
(i) Used significantly more often. S NS S S 
(ii) Used for significantly longer periods of time. S NS S S 
(iii) Significantly less complex to use. S S S S 
(iv) Significantly more useful. S S S S 
ICP 2(b) People are not willing to specify their location when they are using SNS to engage with Police S S S S 
ICP 2(c) Compared to offline communication methods between Police and the public using SNS: 
(i) Requires significantly less time and effort. S NS S S 
(ii) For reporting locations to Police is significantly more accurate. S S S S 
ICP 2(d) The usefulness of SNS is significantly different when used to interact with Police online compared its use to interact 
with other people online.  

S  
Comment 

S  
Comment NS NS 

ICP 2(e) The level of assurance of privacy and security when using SNS to communicate with Police online: 
(i) Is significantly different compared to the use of other online and offline methods of communication? S NS S S 
(ii) Has a significant effect on how often SNS are used for this purpose.    S S S S 
Comment: SNS is significantly more useful for interacting with other people online than it is for interacting with Police online.  
References: Wentz and  Schlimgen (2011), Ray et al. (2012), LeBeuf, (2006). 
ICP 3(a) Police response rates for community concerns, crimes, and emergencies which are reported offline are significantly 
different from response rates for community concerns, crimes, and emergencies which are reported online. NS S 

Comment 1 
S 

Comment 2 NS 

ICP 3(b) Police control rates of crimes and disorder which are reported offline are significantly different from control rates for 
crimes and disorder which are reported online NS S  

Comment 3 NS NS 

ICP 3(c) The level of satisfaction with Police services is significantly different for people who engage with Police online 
compared to those who engage with Police offline. NS NS NS NS 

ICP 3(d) People who engage with Police: 
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 (i) Offline have a significant preference for real physical contact with Police. S S S S 
(ii) Online have a significant preference for virtual contact with Police. S S S S 
ICP 3(e) People engage with Police using SNS significantly more often than they engage with Police using: 
(i) Other online methods.  S NS S S 
(ii) Real physical contact. NS S NS NS 
Comment 1: Police response rates for community concerns, crimes, and emergencies which are reported offline are significantly better than response rates for community 
concerns, crimes, and emergencies which are reported online. 
Comment 2: Police response rates for community concerns, crimes, and emergencies which are reported online are significantly better than response rates for community 
concerns, crimes, and emergencies which are reported offline. 
Comment 3: Police control rates of crimes and disorder which are reported offline are significantly better than control rates for crimes and disorder which are reported online. 
 
Table 3: Decisions for hypotheses (continued) 

Hypothesis: Law Enforcement Agency Characteristics and Perceptions (LCP) 
References: LeBeuf (2006), Sakiyama et al. (2011), Busagala and Ringo (2013), Sachdeva and Kumaraguru (2014), Malleson and Andresen (2014), Ray 
et al. (2012), COPS (2013), Agbozo (2017), Matlala (2016). 

Police 
Singapore Maldives 

LCP 1(a) There is a significant difference among Police Departments with 50-500 officers, 500-1000 officers, and over 1000 officers with respect to: 

(i) Technology awareness. NS S 
Comment 2 

(ii) Internet use. NS S 
Comment 2 

(iii) SNS use for police operations. NS S 
Comment 2 

(iv) SNS use for publishing location. NS S 
Comment 2 

(v) The use of GIS for crime mapping and hotspot identification.  NS S 
Comment 2 

(vi) The use of Mapping Applications. NS S 

(vii) Challenges and restrictions on the use of SNS for Police operations and public engagement. NS S 
Comment 3 

(viii) The level of privacy and security assurance for shared information. S 
Comment 1 

S 
Comment 2 

LCP 1(b) For Police Departments in: 
(i) Remote and rural areas access to the internet and computers is significantly limited. S S 
(ii) Developing countries compared to those in developed countries technology usage and experience related to Police operations is significantly different. S S 
Comment 1: With respect to the level of privacy and security assurance for shared information Police Departments with 50-500 officers are not significantly different from Police 
Departments with 500-1000 officers, but in both cases the level of privacy and security assurance for shared information is significantly greater than in Police Departments with 
over 1000 officers. 
Comment 2: With respect to: Technology awareness, Internet use, SNS use for police operations, SNS use for publishing location, the use of GIS for crime mapping and hotspot 
identification, the use of Mapping Applications, and the level of privacy and security assurance for shared information Police Departments with 50-500 officers are significantly 
more involved than Police Departments with 500-1000 officers which are significantly more involved than Police Departments with over 1000 officers. 
Comment 3: With respect to challenges and restrictions on the use of SNS for Police operations and public engagement Police Departments with 50-500 officers are not 
significantly different from Police Departments with 500-1000 officers, but in both cases challenges and restrictions on the use of SNS for Police operations and public 
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 engagement is significantly greater than in Police Departments with over 1000 officers. 
References: Wentz and Schlimgen (2011), Cordner and Perkins (2013), Cawley (2016). 
LCP 2(a) The frequency of engagement with the public is significantly different for Police Departments which interact with the public using face-to-face 
means and those which use SNS and other online means. NS NS 

LCP 2(b) Police Departments which: 
(i) Physically interact with the public are highly responsive to crime reports and emergencies. S S 
(ii) Interact with the public using SNS are highly responsive to community concerns. S S 
LCP 2(c) The frequency of engagement with the public has a significant effect on Police response time to community concerns, crime reports, and 
emergencies. S S 

LCP 2(d) Police who engage with the public using SNS are significantly less responsive to crime reports and emergencies compared to Police who engage 
with the public using other means. S S 

References: COPS (2013), Sachdeva and Kumaraguru (2014), Ray et al. (2012), Busagala and Ringo (2013), Cawley (2016). 
LCP 3(a) For operational communication and collaboration among Police and Police Departments SNS are significantly: 
(i) Easy to use. S S 
(ii) Useful. S S 
LCP 3(b) In Police Departments with technical and internet experience the information and location sharing function in SNS is significantly: 
(i) Easy to use.  S S 
(ii) Useful. S S 
LCP 3(c) Strict internet usage laws, regulations, and policies significantly: 
(i) Reduce significantly the use of SNS in Police Departments. S S 
(ii) Provide significantly higher levels of privacy, security, and discretion for information shared by the public.  S S 
LCP 3(d) In Police Departments in developing and developed countries: 
(i) The level of privacy and security of information shared with the public online is significantly different. S S 
(ii) Limited Internet knowledge and SNS experience significantly impacts the acceptance and adoption of SNS in Police operations. S S 
LCP 3(e) The use of SNS to interact with the public significantly increases the number of Police engaging with citizens in their community. S S 
References: Cordner and Perkins (2013), Wentz and Schlimgen (2011), Cawley (2016). 
LCP 4(a) The use of SNS and GIS: 
(i) In Police operations is significantly greater for Police Departments in densely populated communities than it is in less densely populated communities. NS NS 
(ii) In Police operations increases significantly as the rate of serious crime increases. S S 
(iii) Increases significantly the responsiveness of Police Departments in dealing with community concerns, crime reports, and emergencies. S S 
 
Table 3: Decisions for hypotheses (continued)  

Hypothesis: Social Media Content, Characteristics, Behavior, and Activities (SCBA) 

References: Mayfield (2008), Chan-Olmsted et al. (2013). Citizens Police 
Singapore Maldives Singapore Maldives 

SCBA 1(a) The public and Police have a significant preference for SNS that: 
(i) Are community and relationship driven. S S S S 
(ii) Are focused on building community relationships. S S S S 
(iii) Enable real-time interaction and location sharing.  S NS S S 
(iv) Have over 1 million users. S NS S S 
(v) Provide the capability to create a personal user profile. S NS S S 
References: Sakiyama et al. (2011), Chan-Olmsted et al. (2013). 
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 SCBA 2(a) Text content published on SNS by: 
(i) The public is usually short and expressive. S NS S S 
(ii) Police Departments is usually very long and detailed. S S S S 
(iii)The public and Police Departments is significantly more common than multimedia content.  S NS S S 
SCBA 2(b) Compared to the content published by Police Departments on SNS the content published by the public: 
(i) Is significantly more. S NS NS NS 
(ii) Includes categories/topics that are significantly less meaningful and detailed.  S NS NS NS 
(iii) Includes significantly less web page links (hyperlinks). NS NS NS NS 
SCBA 2(c) Web page links (hyperlinks) included in SNS messages/posts:  
(i) By Police are significantly relevant to the published messages/posts. S NS S S 
(ii) By the public contain significantly more text content than multimedia content. S S S S 
(iii) By Police contain significantly more text content than multimedia content. S S S S 
(iv) By Police usually point to web pages and content of a Police Department’s website. S S S S 
Reference: Sakiyama et al. (2011). 
SCBA 3(a) Content published by Police Departments using SNS: 
(i) Has a significantly high rate of response from the public compared to content published using offline methods. S S S S 
(ii) Attracts a significantly larger audience compared to content shared using other online methods.  S S S S 
(iii) Has a significantly higher rate of sharing and re-sharing among the public compared to content published by other 
methods.  S S S S 

SCBA 3(b) The rate of responses: 
(i) From the public to content published by Police Departments on SNS increases as the richness of the content increases. S S S S 
(ii) By Police Departments to people’s reactions and comments to their messages/posts on SNS is usually less than the public 
expects. S NS 

Comment S S 

(iii) To content published and shared by Police Departments on SNS is highest among people who frequently engage with the 
police on SNS. S NS S S 

Comment: The rate of responses by Police Departments to people’s reactions and comments to their messages/posts on SNS is usually significantly greater than the public 
expects. 
References: Sakiyama et al. (2011), Chan-Olmsted et al. (2013), Sachdeva and Kumaraguru (2014). 
SCBA 4(a) Responses to content published by Police Departments on SNS from: 
(i) The public are usually very relevant to the content. S NS S S 
(ii) People who do not regularly engage with the police on SNS are usually neutral or negative.  S NS S S 
(iii) People who regularly engage with the police via SNS are usually positive.  S S S S 
(iv) The public which are mainly negative have a negative effect on the level of support for the content and the number of 
contributions related to the content.  S S S S 

(v) The public which are mainly neutral or positive have a positive effect on the level of support for the content and the 
number of contributions related to the content. S S S S 

References: Mayfield (2008), Sakiyama et al. (2011), COPS (2013). 
SCBA 5(a) The number of new followers of Police Departments on SNS is increased significantly if: 
(i) The posting of rich content is routine and regular.  S S S S 
(ii) The content can be shared and re-shared. S S S S 
 
Table 3: Decisions for hypotheses (continued) 
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 Hypothesis: Location Characteristics, Behavior, and Activities (LCBA) 

References: Ahmed and Salihu (2013), Breetzke (2008). Citizens Police 
Singapore Maldives Singapore Maldives 

LCBA 1(a) People who interact with Police using SNS: 
(i) Share or publish location information significantly less often than Police Departments. NS NS  

Comment 1 NS S 

(ii) Share relative locations significantly more often than Police Departments. NS NS NS NS 
(iii) Share absolute locations in SNS significantly less often than Police Departments. NS NS NS NS 
(iv) Share or publish location information using Smartphones with Mobile Data Internet connectivity significantly more than 
Police Departments. NS S NS NS 

(v) Share or publish location information using computers with broadband Internet connectivity significantly less than Police 
Departments. NS NS  

Comment 2 S NS 

Comment1: People who interact with Police using SNS share or publish location information significantly more often than Police Departments. 
Comment 2: People who interact with Police using SNS share or publish location information using computers with broadband Internet connectivity significantly more than 
Police Departments.  
References: Malleson and Andresen (2014), Sachdeva and Kumaraguru (2014), Wentz and Schlimgen (2011). 
LCBA 2(a) Locations published with rich information in SNS produce significantly high responses from the public and Police. S S S S 
LCBA 2(b) Relative location information shared by the public using SNS significantly increases the response time of Police. S NS S S 
LCBA 2(c) Response times to relative location information compared to response times to absolute location information are significantly different: 

(i) For members of the public if the information is provided by Police using SNS. NS NS NS S  
Comment 1 

(ii) For Police if the information is provided by the public using SNS. NS S  
Comment 2 

S  
Comment 2 NS 

LCBA 2(d) The priority that Police give to a response is significantly different for absolute and relative locations shared by the 
public via SNS. NS NS NS NS 

Comment 1: Response times to relative location information compared to response times to absolute location information are significantly lower for members of the public if the 
information is provided by Police using SNS. 
Comment 2: Response times to relative location information compared to response times to absolute location information are significantly greater for Police if the information is 
provided by the public using SNS. 
References: Ahmed and Salihu (2013), Ferreira et al. (2012), Malleson and Andresen (2014), Sachdeva and Kumaraguru (2014), Wentz and Schlimgen (2011). 
LCBA 3(a) Location information shared using SNS:  
(i) Produces a significant response rate from the Police. S NS S S 
(ii) Produces a significant response rate from the public. S NS S S 
(iii) Produces significantly different response rates from the Police and the public. NS NS NS S  

Comment 
(iv) Results in different methods for communicating responses from the Police and the public. S S S S 
(v) Is significantly useful for Police Departments.  S S S S 
(vi) Is significantly useful for the public. S S S S 
LCBA 3(b) The accuracy and reliability of location information shared by Police Departments using SNS is significantly better 
than the accuracy and reliability of location information shared by the public. NS S NS NS 

Comment: Location information shared using SNS produces a significantly lower response rate from the Police than the public.  
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 Table 4 is derived from Table 3 and shows the distributions of the hypotheses that were supported by citizens and police from each nation and the distributions of 
hypotheses where the decisions were the same for the police and citizens from each nation.  
 
Table 4: Distributions of hypotheses supported and decisions the same  

 Category Factor 

N
um

be
r 

of
 

H
yp

ot
he

se
s Singapore Maldives Percent of 

Hypotheses with 
the Same Decision Police Citizens Percent of 

Hypotheses 
with the  
 Same 

Decision 

Police  Citizens Percent of 
Hypotheses 

with the  
 Same 

Decision 

Number 
Supported 

Percent 
Supported 

Number 
Supported 

Percent 
Supported 

Number 
Supported 

Percent 
Supported 

Number 
Supported 

Percent 
Supported 

All 
Police 

All 
Citizens 

Individual 
Characteristics 

and 
Perceptions 

(ICP) 

Personal characteristics of 
individuals 6 4 67 3 50 83 5 83 5 83 67 83 33 

Social media and location 
usage and its perception 10 9 90 10 100 90 9 90 6 60 50 100 60 

Perceptions of police service 
and level of engagement 7 3 43 2 29 86 2 29 6 86 43 86 43 

For Category 23 16 70 15 65 87 16 70 17 74 52 91 48 

Social Media 
Content 

Characteristics, 
Behavior and 

Activities 
(SCBA) 

Social media characteristics 5 5 100 5 100 100 5 100 2 40 40 100 40 
Qualities of published 
content 10 7 70 9 90 80 7 70 4 40 70 100 50 

Content responsiveness 6 6 100 6 100 100 6 100 4 67 67 100 67 
Significance and usefulness 
of responses 5 5 100 5 100 100 5 100 3 60 60 100 60 

Followers and contributor 
acquisition 2 2 100 2 100 100 2 100 2 100 100 100 100 

For Category 28 25 89 27 96 93 25 89 15 54 64 100 57 

Location 
Characteristics, 
Behavior and 

Activities 
(LCBA) 

Characteristics and methods 
of location sharing 5 1 20 0 0 80 1 20 1 20 60 60 80 

Reactions and responses of 
shared location 5 3 60 2 40 80 3 60 2 40 40 60 60 

Significance, accuracy and 
usefulness of location 7 5 71 5 71 100 6 86 4 57 43 86 57 

For Category 17 9 53 7 41 88 10 59 7 41 47 71 65 

Law 
Enforcement 

Agency 
Characteristics 

and 
Perceptions 

(LCP) 

Characteristics of police 
departments and their social 
media and location usage 

10 3 30 

LCP hypotheses were tested only 
for police. 

10 100  

LCP hypotheses were tested only 
for police. 

30 
LCP 

hypotheses 
were 

tested only 
for police. 

Level of public engagement 5 4 80 4 80 100 
Perceptions of social media 
usage and location sharing 9 9 100 9 100 100 

Population, crime and 
criminal activity context 3 2 67 2 67  100 

For Category 27 18 67 25 93 74 
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       For all Categories 95 68 72 49 72 90 76 80 39 57 56 85 56 
Note: For citizens percentages are based on 68 hypotheses in the first three categories and for police the percentages are based on 95 hypotheses in all categories.  
  

The results from this section 4 are discussed in the following section 5. 
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 5. DISCUSSION OF THE FINDINGS 
 
This section has been structured to minimize duplication of comparisons among the decisions for the hypotheses among the four 
groups. The discussion begins with a profile of the citizens and police from both nations (section 5.1). This is followed by discussion 
of the distributions of the decisions for the hypotheses in Table 3 (section 5.2). Next, the degrees of agreement among the four groups 
are discussed (section 5.3). Police from both nations are compared for hypotheses in the LCB category (section 5.4). Practical 
implications of the findings are presented in section 5.5.   
 
5.1 Profiles of Respondents 
The discussion is based on the results presented in Tables A1, A2, and A3. 

Citizens from Singapore and Maldives: The number of responses from citizens is greater for Singapore than Maldives where it 
was more difficult to obtain responses. Even though there are more males than females from both nations the difference is greater in 
Maldives where normally females are hesitant to participate in surveys. The age distributions of citizens from both nations are similar. 
The mean age of citizens from Singapore is 33 years compared to 34 years for Maldives. The majority from Singapore is in the 32-38 
years age range and the majority from Maldives is 25-32 years of age. In both nations about 90 percent of the respondents are less than 
45 years of age and only 3 percent are 53 years or older. It is expected that these younger citizens have more familiarity, knowledge, 
and understanding of internet technologies and e-Policing compared to older citizens. The majority from both countries has completed 
a High School Diploma or equivalent. However, 90 percent of participants from Singapore hold an associate degree or less compared 
to 60 percent from Maldives. Eleven percent of respondents from Maldives hold a master of doctoral level degree while the proportion 
is only 2 percent for Singapore. Sampling procedures probably explain the higher levels of education among citizens from Maldives 
where university students were more willing to participate. On average, the citizens from Singapore have 4 years experience with e-
Policing compared to 3 years for Maldives. In particular, 41 percent from Maldives have one year or less experience while the 
corresponding proportion for Singapore is 27 percent. Compared to Singapore e-Policing is relatively new for citizens in Maldives. 

The majority from both nations use Google mapping services with a larger proportion in Maldives (78 percent) compared to 
Singapore (67 percent). The use of Bing is low in both the countries but it is more popular in Singapore (17 percent) than Maldives (9 
percent). In both nations Google has greater reach than any other mapping service. However, there are more citizens from Singapore 
(16 percent) with no experience of mapping services compared to Maldives (11 percent). The majority of respondents from both 
nations (61-63 percent) use Facebook for specifying location information with e-Policing platforms followed by Twitter (22-23 
percent). However, there are 13-16 percent of citizens from both nations who have no experience with the use of SNS platforms in e-
Policing. In accordance with Groarke (2014) most citizens in both nations (43-51 percent) use smartphones with internet connectivity 
for sharing/publishing location information in e-Policing platforms while 30-36 percent uses computers for this task. Surprisingly, 19-
21 percent of citizens in both nations have no experience using these technologies with e-Policing platforms. 

Police from Singapore and Maldives: There are more male than female police respondents from both nations but the difference 
is greater among respondents from Maldives (76 percent males). According to The Indian Express (2015) Maldives is one of four 
countries with the lowest representation of female police officers (7 percent). Most of the police officers in both nations are in the age 
range 32-38 years. The mean age of police officers is 37 years in Singapore and 35 years in Maldives. Most of the police from both 
nations (81-89 percent) are 25-45 years of age. The majority of police from Singapore has an Associate Degree (44 percent) while the 
majority from Maldives (61 percent) has only a High School Diploma or equivalent. The lower level of education among police from 
Maldives is due to admittance into the police academy directly from High School. There are very few graduate level educated police 
from both nations which reflects a lack of opportunity to pursue graduate level education in both police forces. Globally, most police 
forces concentrate on professional skills rather than academic degrees. On average, the police from both nations have five years 
experience with e-Policing. However, the majority from Maldives (47 percent) has five or more years experience with e-Policing 
compared to the majority from Singapore (59 percent) with only 2-4 years experience.  

The mean number of years of service among police from Singapore was 4 years and from Maldives was 9 years. The majority 
from Maldives (40 percent) has 6-10 years of service compared to the majority from Singapore (59 percent) with 3-5 years. Compared 
to Singapore Maldives is a smaller country with a smaller turnover among police officers which creates less demand for new officers 
and so police tend to have more years of service. Most of the police respondents from Singapore were from special operations 
positions (28 percent) followed by general administration (20 percent) and investigation (19 percent). For Maldives the three most 
common positions are: investigation (17 percent); public affairs (16 percent); and special operations (12 percent). The majority of 
police from Singapore were located in districts (61 percent) while in Maldives most police (71 percent) were located in cities. In both 
nations smaller proportions (11-15 percent) were located in provinces. During the survey it was difficult to get responses from 
provinces due to the wide geographical boundaries and the challenges in approaching police officers situated in distant departments. In 
Singapore the size of most departments (69 percent) was 500-1000 police officers. In Maldives the size of most departments (79 
percent) was 50-499 police officers. In both nations only 7-9 percent of officers were from departments with more than 1000 officers. 
The large difference in department manpower is self-explanatory. The size of departments is adjusted based on the population of the 
community served. The population of Singapore communities vastly outnumbers those in Maldives, which explains why Singapore 
police departments require more man-power. 

In both nations Google is used by the largest number of police (82-85 percent). In Singapore, there were no officers without 
experience with mapping services but in Maldives 9 percent had no experience with mapping services. In Maldives the number of 
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 older non-internet savvy police is high and the older officers are reluctant to use technology. In both nations Bing and other types of 
mapping services are not used frequently to share location in e-Policing platforms. The majority of police respondents from both 
nations (74-83 percent) use Facebook followed by Twitter (15-19 percent). In Singapore the use of computers and smartphones with 
broadband internet connectivity to share/publish location were equally the most popular among 99 percent of police. For Maldives the 
use of computers (52 percent) was ahead of the use of smartphones (40 percent). For Maldives rules, regulations, and policies restrict 
officers from using their smartphones in their work. However, in Singapore there is a more flexible policy for using smartphones. 
There are very few police from either nation (1-7 percent) who have no experience using devices and internet technologies with e-
Policing platforms. 

  
5.2 Distributions of Decisions for Hypotheses 
From Table 4 it is seen that for:  
Citizens and Police from Singapore agree about decisions for 90 percent of the hypotheses. The highest level of agreement is among 
hypotheses in the SCBA category (93 percent) followed by the LCBA category (88 percent) and the ICP category (87 percent). For 
both citizens and police 72 percent of the hypotheses were supported. For citizens the strongest support was for hypotheses in the 
SCBA category (96 percent) followed by the ICP category (65 percent) and the LCBA category (41 percent). For police the strongest 
support was for hypotheses in the SCBA category (89 percent) followed by the ICP category (70 percent), the LCP category (67 
percent), and the LCBA category (53 percent); 
Citizens and Police from Maldives agree about decisions for 56 percent of the hypotheses. The highest level of agreement is among 
hypotheses in the SCBA category (64 percent) followed by the ICP category (52 percent) and the LCBA category (47 percent). For 
citizens 57 percent of the hypotheses were supported with strongest support for hypotheses in the ICP category (74 percent) followed 
by the SCBA category (54 percent) and the LCBA category (41 percent). For police there was support for 80 percent of the 
hypotheses with strongest support for hypotheses in the LCP category (93 percent) followed by SCBA category (89 percent), the ICP 
category (70 percent), and the LCBA category (59 percent);  
Police from Singapore and Maldives agree about decisions for 85 percent of the hypotheses. There is 100 percent agreement for 
hypotheses in the SCBA category followed by the ICP category (74 percent), and the LCBA category (71 percent); 
Citizens from Singapore and Maldives agree about decisions for 56 percent of the hypotheses. The agreement is strongest in the 
LCBA category (65 percent) followed by the SCBA category (57 percent), and the ICP category (48 percent).  

In summary, the overall level of agreement between police and citizens about decisions for hypotheses is much higher in 
Singapore (90 percent) than in Maldives (56 percent) and this is true in each category. The overall level of agreement between police 
from both nations and citizens from both nations about decisions for hypotheses is much higher for police (85 percent) than for 
citizens (56 percent). There is close agreement between the citizens from Singapore, the police from Singapore, and the police from 
Maldives, while citizens from Maldives express different opinions.  
     
5.3 Degrees of Agreement among the Groups 
The discussion considers hypotheses in Table 3 where there was agreement about decisions for hypotheses in the ICP, SCBA, and 
LCBA categories among: (a) all four groups; (b) three of the four groups; (c) two of the four groups.  
5.3.1 Agreement among Each of the Four Groups  
There was agreement among the four groups about decisions for: 43 percent of the hypotheses in the ICP category; 57 percent in the 
SCBA category; and 41 percent in the LCBA category. These areas of full agreement among the groups are described for each 
category.  

Individual Characteristics and Perceptions (ICP): People with computer and internet experience engage with Police online 
more often than others. Those with SNS knowledge and experience find it easy to use SNS to share information and location with 
police. SNS are useful, easy to use, and more accurate for reporting locations to police compared to offline communication methods. 
However, people are reluctant to specify their location when they are using SNS to engage with police and the level of assurance of 
privacy and security has a significant effect on how often SNS are used to engage with police. 

The level of satisfaction with police services is not significantly different for people who engage with police online compared 
to those who engage with police offline. People who engage with police offline (online) prefer physical (virtual) contact with police. 

Social Media Content, Characteristics, Behavior, and Activities (SCBA): The public and police have a strong preference for 
SNS that are based on and driven by community relationships. If the posting of rich content on SNS is routine and regular and it can 
be shared and re-shared then the number of followers of police departments and the response rates to content published by the police 
increase significantly. On SNS the text content published by police is usually very long and detailed while the content published by 
the public does not include significantly less web page links. Links used in SNS messages/posts by the public and police contain much 
more text than multimedia content and for police usually point to web pages and content at a police website.  

Content published by police using SNS: has as a much higher response rate from the public than content published offline; 
attracts a larger audience compared to content shared using other online methods; and has a higher rate of sharing and re-sharing 
among the public compared to content published by other methods. Responses to content published by police on SNS from people 
who engage regularly with the police via SNS are usually positive. Negative responses from the public have a negative effect on the 
level of support for the content and the number of contributions related to the content. However, neutral or positive responses have a 
positive effect on the level of support and the number of contributions. 
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 Location Characteristics, Behavior, and Activities (LCBA): People who interact with police using SNS do not share relative 
or absolute locations more or less often than police. Locations published with rich information on SNS produce much high responses 
from the public and the police. The priority that police give to a response is not significantly different for absolute and relative 
locations shared by the public. Location information shared using SNS is very useful for police and the public and results in the use of 
different methods for communicating responses from the police and the public. 
5.3.2 Agreement among Three of the Four Groups  
There was agreement among three of the four groups about decisions for: 39 percent of hypotheses in the ICP category; 43 percent in 
the SCBA category; and 53 percent in the LCBA category. 

Individual Characteristics and Perceptions (ICP): Only citizens from Singapore believe that people older than 35 years 
engage more often with police online.  

For the following statements there was agreement among all of the groups except for the citizens from Maldives. People prefer 
to engage online with police organizations which are situated in the same location as them. There is no difference between males and 
females with respect to online engagement with police. Compared to other means of online communication with police SNS are used 
more often and for much longer periods of time. However, people do not engage with police using SNS significantly more often than 
they do by making physical contact. Compared to offline communication methods between police and the public using SNS requires 
much less time and effort. The level of assurance of privacy and security when using SNS to communicate with police is significantly 
improved compared to the use of other online and offline methods of communication. 

There is no difference between police control rates for crimes and disorder reported online or offline. However, citizens from 
Maldives consider the control rates to be better when the reporting is offline.   

Social Media Content, Characteristics, Behavior, and Activities (SCBA): Only citizens from Singapore agree that compared 
to the content published by police on SNS much more is published by the public but it includes topics that are significantly less 
meaningful and detailed. 

For all of the following statements there was agreement among all of the groups except for citizens from Maldives. The public and 
police have a significant preference for SNS that: enable real-time interaction and location sharing; involve over 1 million users; and 
enable the creation of a personal user profile. Text content is significantly more common than multimedia content in publications by 
the public and the police on SNS. The content published by the public is usually short and expressive. Web page links included in 
SNS messages/posts by police are very relevant. The response rate by police to people’s reactions to and comments on their 
messages/posts on SNS are usually less than what the public expects. The response rate to content published and shared by police on 
SNS is highest among people who frequently engage with the police using SNS. Public responses to content published by police on 
SNS are usually very relevant to the content. Responses from people who do not engage regularly with the police on SNS are usually 
neutral or negative.  

Location Characteristics, Behavior, and Activities (LCBA): Only police from Maldives support the following statements. 
People who interact with police using SNS share/publish location information significantly less often than police. Response times by 
the public to relative location information compared to absolute location information are significantly different for information 
provided by police using SNS. Location information shared using SNS produces a significantly lower response rate from the police 
than the public. 

Only the citizens from Maldives support the following statements. Location information shared using SNS does not produce a 
significant response rate from the police and the public. Relative location information shared by the public using SNS does not 
significantly increases the response time of police. People who interact with police using SNS share or publish location information 
using smartphones with mobile data internet connectivity much more than police.  

Only police from Singapore agree that people who interact with police using SNS share/publish location information using 
computers with broadband Internet connectivity much less than police.  
5.3.3 Agreement among Two of the Four Groups 
There was agreement among two of the four groups about decisions for: 13 percent of hypotheses in the ICP category; and only 4 
percent of hypotheses in the SCBA category. 

Individual Characteristics and Perceptions (ICP): Only citizens and police from Maldives agree that compared to older 
people those aged 18-35 years are significantly more aware of online police presence. Only citizens from Maldives and Singapore 
believe that SNS is significantly more useful for interacting with other people than it is for interacting with police online but police 
believe that there is no difference. Only citizens from Maldives and police from Singapore believe that police response rates are 
different for offline and online reporting of community concerns, crimes, and emergencies. The citizens from Maldives believe 
response rates are better for offline reporting and police from Singapore believe that response rates are better for online reporting. 

Social Media Content, Characteristics, Behavior, and Activities (SCBA): Only citizens from Maldives and police from 
Singapore believe that police response times to relative location information are greater than for absolute location information if the 
information is provided by the public using SNS. Police from Maldives and citizens from Singapore believe that there is no difference 
in the response times.  

 
5.4 Comparison of Police from both Nations for the LCP Category   
Only police were asked to respond to issues in the Law Enforcement Agency Characteristics and Perceptions (LCP) category. The 
police from both nations agree on the following statements. For police departments in remote and rural areas access to the internet and 
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 computers is significantly limited. In police departments in developing and developed countries there is a significant difference in 
technology usage and experience related to police operations and the level of privacy and security of information shared with the 
public online. Also, limited internet knowledge and SNS experience significantly impacts the acceptance and adoption of SNS in 
police operations. 

The frequency of engagement with the public is not significantly different for police using face-to-face means and those using 
SNS and other online means. Police departments which interact physically with the public are highly responsive to crime reports and 
emergencies. Police who engage with the public using SNS are less responsive to crime reports and emergencies compared to those 
who engage with the public using other means but they are highly responsive to community concerns. The frequency of engagement 
with the public has a significant effect on police response times to community concerns, crime reports, and emergencies. 

For operational communication and collaboration among police SNS are very useful and easy to use. For police with technical 
and internet experience the information and location sharing function in SNS is very useful and easy to use. The use of SNS to interact 
with the public significantly increases the number of police engaging with citizens in their community. Strict internet usage laws, 
regulations, and policies reduce the use of SNS by police but provide higher levels of privacy, security, and discretion for information 
shared by the public. The use of SNS and GIS in police operations: is not greater for police in densely populated communities; 
increases the responsiveness of police in dealing with community concerns, crime reports, and emergencies; and increases as the rate 
of serious crime increases. 

There are statements where the police groups do not agree. For the following statements police from Singapore do not agree 
that there are differences among police departments of different sizes but police from Maldives believe that with respect to: 
technology awareness; internet use; SNS use for police operations and publishing location; the use of GIS for crime mapping and 
hotspot identification, the use of mapping applications, and the level of privacy and security assurance for shared information 
departments with 50-500 officers are more involved than departments with 500-1000 officers which are more involved than 
departments with over 1000 officers. With respect to challenges and restrictions on the use of SNS for police operations and public 
engagement departments with 50-500 officers are not different from departments with 500-1000 officers but the challenges and 
restrictions are greater than in departments with over 1000 officers. For the level of privacy and security assurance for shared 
information police from Singapore believe that departments with 50-500 officers are not different from departments with 500-1000 
officers, but in both cases the level of privacy and security assurance for shared information is greater than in departments with over 
1000 officers. 
 
5.5 Practical Implications of the Findings 
Based on the findings in section 5.3 and 5.4 there are practical implications for police and citizens from both nations. Promotion of e-
Policing by police and other law enforcement agencies should target the following issues in order to achieve a closer understanding of 
e-Policing between police and citizens in each nation.   

For the development of e-Policing in both nations: 
(a) Improve access to the internet and computers for police departments in remote and rural areas; 
(b) Increase internet knowledge, training, and experience with SNS and GIS among police;  
(c) For police who engage mainly with the public using SNS increase their responsiveness to crime reports and emergencies;  
(d) Frequently review internet usage laws, regulations, and policies which may limit the use of SNS by police but do provide for 
privacy, security, and confidential information;  
(e) Convince citizens from both nations that SNS is equally useful for interacting with police and other people. 

The following apply to the development of e-Policing in the developed nation of Singapore. Citizens need to understand that: 
(a) People aged 18-35 years engage with police online more often than older people;  
(b) There is no difference between: the amount, meaningfulness, and detail of the content published by police and the public using 
SNS; police response rates for online and offline reporting of community concerns, crimes, and emergencies; 
(c) Police response times to relative location information are greater than for absolute location information reported with SNS.  

The following apply to the development of e-Policing in the developing nation of Maldives.  
(a) Singapore police believe that, depending on the number of officers in the department, there are no differences with respect to the 
issues: technology awareness; internet use; using SNS for operations and publishing location; and using GIS and mapping 
applications. Police from Maldives believe there are differences (Table 3, LCP 1(a)). This may be due to variations in the sizes of 
departments represented by the respondents. Police from Maldives are mainly from small departments with 50-499 officers. Police 
from Singapore also represent larger departments (Table A3). The police from Singapore where e-Policing is more developed have a 
better understanding of the relationships between department size and these issues. If so, then the responses from Singapore provide 
practical advice for Maldives police about the future where uniform demands associated with these issues across different department 
sizes may be expected as departments grow and e-Policing develops.  
(b) Increase awareness of e-Policing especially among citizens older than 35 years; 
(c) Citizens need to understand that: 
(i) There is no difference between police response: rates and control rates for online and offline reporting of community concerns, 
crimes, and emergencies; times to relative location information and absolute location information reported with SNS;  
(ii) There is no difference between males and females regarding online engagement with police; 
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 (iii) Compared to: other online communication methods with police SNS are used more often and for much longer periods of time; 
offline communication methods with police SNS require much less time and effort; and other online and offline methods of 
communication with the police SNS provides better levels of privacy and security; 
(iv) People are equally likely to engage with the police using SNS or by making physical contact; 
(v) The public and police prefer SNS that: have a large number of users; enable real-time interaction and location sharing; and allow 
the creation of personal user profiles;  
(vi) Police response rates to public reactions to their messages on SNS are usually less than what the public expects;  
(vii) Public responses to content published by police on SNS are usually very relevant to the content; 
(viii) Location information shared using SNS produces a significant response rate from the police and the public. 
 
6. CONCLUSION 
 
The theoretical framework developed in this study identified successfully similarities and differences among the groups of police and 
citizens regarding factors that influence the provision, adoption, and the use of e-Policing practices and services enabled by SNS and 
location-based services. The details are discussed throughout section 5 and in summary: 
(a) In the developed nation of Singapore overall there is a high level of agreement among police and citizens for 90 percent of the 
issues in the: Social Media Content, Characteristics, Behavior, and Activities (SCBA); Location Characteristics, Behavior, and 
Activities (LCBA); and Individual Characteristics and Perceptions (ICP) categories of the framework. Agreement was highest for the 
SCBA category (93 percent) and only slightly less in the LCBA (88 percent) and ICP (87 percent) categories; 

In the developing nation of Maldives overall there is agreement among police and citizens for only 56 percent of the issues in 
the same three categories of the framework. Agreement was highest for issues in the SCBA category (64 percent) and lowest in the 
LCBA (47 percent) with 52 percent agreement for issues in the ICP category. The most noticeable disagreement between police and 
citizens in Maldives occurred for 60 percent of the issues associated with the social media characteristics factor in the SCBA category 
and reactions and responses to shared location information factor in the LCBA category;    
(b) For police from Singapore and Maldives overall there is a high level of agreement for 85 percent of the issues ranging from 71 
percent for issues in the LCBA category to complete agreement for all the issues in the SCBA category. The most noticeable 
disagreement (70 percent) between police from Singapore and Maldives occurred for issues associated with characteristics of police 
departments and their social media and location usage in the Law Enforcement Agency Characteristics and Perceptions (LCP) 
category;   

For citizens from Singapore and Maldives there is overall agreement for only 56 percent of the issues ranging from 48 percent 
for issues in the ICP category to 65 percent in the LCBA category with 57 percent for issues in the SCBA category. The most 
noticeable disagreements between citizens from Singapore and Maldives were for issues concerned with personal characteristics of 
individuals in the ICP category (67 percent) and social media characteristics in the SCBA category (60 percent).   

Each of the four groups agreed that in police departments in developing and developed countries there is a significant difference 
in technology usage and experience related to police operations and the level of privacy and security of information shared with the 
public online. Also, limited internet knowledge and SNS experience significantly impacts the acceptance and adoption of SNS in 
police operations. This study found reasonable levels of agreement about such issues among the citizens and police from the 
developed nation of Singapore and police from the developing nation of Maldives. However, compared to these three groups the 
citizens from Maldives had different opinions about many of these e-Policing issues. These similarities and differences suggested a 
range of practical implications discussed in section 5.5 aimed at bringing the viewpoints on e-Policing among police and citizens in 
both nations into closer agreement.     

There are limitations on the findings which may be addressed in future studies. The framework was derived from a 
comprehensive review of previous studies but other categories of factors and indicators may be introduced into the theoretical 
framework especially as further studies of e-Policing are undertaken. Singapore and Maldives were selected to represent a developed 
and a developing nation, respectively. Other nations in these categories need to be studied and compared in order to strengthen the 
external validity of the findings. Also, although the sample sizes were considered to be adequate, larger samples would enhance the 
validity of the findings. The technologies addressed in the study included SNS and other technology platforms (e.g. Google, Bing, 
smartphones, and GIS) and these were appropriate especially in Maldives. However, other technologies have applications in e-
Policing (e.g. Internet of Things (IoT), cloud computing, and artificial intelligence) and they should be included in further studies.      
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 APPENDIX 
 
A1. Questionnaire Section 1 for Citizens  
Information: SNS means Social Network System or Services, GIS means Geographical Information System, Location means the place where an incident has occurred, Relative 
location means a place relative to other landmarks (e.g. buildings, street names), Absolute location means a place specified using a coordinate system (e.g. Geographical 
Positioning System (GPS) coordinates of latitude and longitude). 
1. Your country:   Singapore  Maldives  
2. Your age in years:  18-24  25-31  32-38  39-45  46-52  53-59  60 or more  
3. Your gender:   Male  Female  
4. Your highest level of education:  No schooling completed  High school diploma or the equivalent  Associate degree  Bachelor degree  Master degree  Professional 
degree  Doctorate degree  
5. How much experience have you had with e-Policing systems?  less than 1 year  2-4 years   5 years or more  
6. Which mapping services do you use for specifying location information in e-Policing?  Google  Bing  Other (Please specify):  
      I have no experience with this activity or the technologies  
7. Which SNS do you use for specifying location information in e-Policing?  Facebook  Twitter  Other (Please specify):  
      I have no experience with this activity or the technologies  
8. What do you use for sharing/publishing location information in e-Policing?  Computers with broadband Internet connectivity  Smartphones with Internet connectivity  
Other (Please specify):  I have no experience with this activity or the technologies  
Questionnaire Section 1 for Police 
Information: Same as for citizens 
1-5 Same as for citizens 
6. Your years of police service:  1 - 2  3 - 5  6 - 10  11 or more  
7. The section of the police service in which they are working currently:  
 General Administration   Special Operations   Investigation   Forensic Services   Strategic Planning & Service Development  
 Finance and Accounting  Information Technology  Intelligence Services  Police Academy  Marine Police 
 Human Resources   Public Affairs   Traffic Police  Internal Affairs  Tourist Police 
8. Your current working location:  City   District   Province  
9. Same as question 6 for citizens 
10. The size of the Police Department where you are working:   50 - 499 officers  500 - 1000 officers  More than 1000 officers 
11-12 Same as questions 7 and 8 for citizens  
 
Table A1: Personal characteristics of citizens and police 
 

Gender 
Citizens Police 

Singapore Maldives Singapore Maldives 
Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

Male 188 62.3 159 72.3 107 53.5 87 76.3 
Female 114 37.7 61 27.7 93 46.5 27 23.7 
Total 302 100.0 220 100.0 200 100.0 114 100.0 
Average  Mode = Male Mode = Male Mode = Male Mode = Male 
Age (Years) 

 Frequency Percent Cumulative 
Percent Frequency Percent Cumulative 

Percent Frequency Percent Cumulative 
Percent Frequency Percent Cumulative 

Percent 
18-24 53 17.5 17.5 27 12.3 12.3 2 1.0 1.0 9 7.9 7.9 
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 25-31 76 25.2 42.7 75 34.1 46.4 43 21.5 22.5 33 28.9 36.8 
32-38 100 33.1 75.8 66 30.0 76.4 68 34.0 56.5 43 37.7 74.6 
39-45 44 14.6 90.4 28 12.7 89.1 66 33.0 89.5 16 14.0 88.6 
46-52 20 6.6 97.0 18 8.2 97.3 18 9.0 98.5 7 6.1 94.7 
53-59 5 1.7 98.7 5 2.3 99.5 2 1.0 99.5 6 5.3 100.0 
60 or more 4 1.3 100.0 1 0.5 100.0 1 .5 100.0 0 0 100.0 
Total 302 100.0 - 220 100.0 - 200 100.0 - 114 100.0 - 

Average  Mean = 33years,  
Standard Deviation = 9 years 

Mean = 34years,  
Standard Deviation = 9 years  

Mean = 37 years,  
Standard Deviation = 7 years 

Mean = 35 years,  
Standard Deviation = 9 years 

Level of Education 
None Completed 28 9.3 9.3 6 2.7 2.7 0 0 0 1 .9 .9 
High School Diploma or 
Equivalent 164 54.3 63.6 103 46.8 49.5 76 38.0 38.0 70 61.4 62.3 

Associate Degree 80 26.5 90.1 22 10.0 59.5 87 43.5 81.5 13 11.4 73.7 
Bachelor Degree 22 7.3 97.4 42 19.1 78.6 35 17.5 99.0 17 14.9 88.6 
Professional Degree 2 .7 98.0 22 10.0 88.6 0 0 99.0 7 6.1 94.7 
Master Degree 6 2.0 100.0 24 10.9 99.5 2 1.0 100.0 6 5.3 100.0 
Doctoral Degree 0 0 100.0 1 0.5 100.0 0 0 100.0 0 0 100.0 
Total 302 100.0 - 220 100.0 - 200 100.0 - 114 100.0 - 

Average  Mode = High School Diploma  
or Equivalent 

Mode = High School Diploma  
 or Equivalent Mode = Associate Degree  Mode = High School Diploma 

  or Equivalent 
E-Policing Experience (Years) 
1 or less 81 26.8 26.8 89 40.5 40.5 24 12.0 12.0 12 10.5 10.5 
2-4 144 47.7 74.5 98 44.5 85.0 117 58.5 70.5 49 43.0 53.5 
5 or more 77 25.5 100.0 33 15.0 100.0 59 29.5 100.0 53 46.5 100.0 
Total 302 100.0 - 220 100.0 - 200 100.0 - 114 100.0 - 

Average  Mean = 4 years,  
Standard Deviation = 2 years 

Mean = 3 years,  
Standard Deviation = 2 years  

Mean = 5 years,  
Standard Deviation = 2 years 

Mean = 5 years,  
Standard Deviation = 2 years 

 
Table A2: Technologies adopted by citizens and police 
 

Mapping Services 
Citizens Police 

Singapore Maldives Singapore Maldives 
Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

Google 201 66.6 172 78.2 169 84.5 93 81.6 
Bing 50 16.6 19 8.6 27 13.5 10 8.8 
Other 2 0.7 4 1.8 4 2.0 1 .9 
No Experience 49 16.2 25 11.4 0 0 10 8.8 
Total 302 100.0 220 100.0 200 100.0 114 100.0 
Average  Mode = Google Mode = Google Mode = Google Mode = Google 
Social Network Sites 
Facebook 190 62.9 134 60.9 166 83.0 84 73.7 
Twitter 65 21.5 51 23.2 30 15.0 22 19.3 
Other 0 0 7 3.2 3 1.5 3 2.6 
No Experience 47 15.6 28 12.7 1 .5 5 4.4 
Total 302 100.0 220 100.0 200 100.0 114 100.0 
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 Average  Mode = Facebook Mode = Facebook Mode = Facebook Mode = Facebook 
Technology 
Computers with broadband Internet connectivity 90 29.8 78 35.5 99 49.5 59 51.8 
Smartphones with Internet connectivity 155 51.3 95 43.2 99 49.5 46 40.4 
Other 0 0 0 0 0 0 1 .9 
No Experience 57 18.9 47 21.4 2 1.0 8 7.0 
Total 302 100.0 220 100.0 200 100.0 114 100.0 

Average  Mode = Smartphones with 
Internet connectivity 

Mode = Smartphones with 
Internet connectivity 

Modes = Computers with broadband 
Internet connectivity and Smartphones 
with Internet connectivity 

Mode = Computers with broadband 
Internet connectivity 

 
Table A3: Work characteristics of police 
 
Police Service (Years) Singapore Maldives 

Frequency Percent Cumulative Percent Frequency Percent Cumulative Percent 
1-2 52 26.0 26.0 6 5.3 5.3 
3-5 117 58.5 84.5 25 21.9 27.2 
6-10 22 11.0 95.5 45 39.5 66.7 
11 or more 9 4.5 100.0 38 33.3 100.0 
Total 200 100.0 - 114 100.0 - 
Average  Mean = 4 years, Standard Deviation = 3 years Mean = 9 years, Standard Deviation = 4 years 

Police Position Singapore Maldives Police Position Singapore Maldives 
Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

General Administration 39 19.5 9 7.9 Police Academy 3 1.5 3 2.6 
Special Operations 56 28.0 12 10.5 Marine Police 1 .5 3 2.6 
Investigation 37 18.5 17 14.9 Human Resources 5 2.5 6 5.3 
Forensic Services 8 4.0 10 8.8 Public Affairs 8 4.0 16 14.0 
Strategic Planning & Service Development 4 2.0 4 3.5 Traffic Police 1 .5 5 4.4 
Finance and Accounting 10 5.0 5 4.4 Internal Affairs 5 2.5 3 2.6 
Information Technology 15 7.5 8 7.0 Tourist Police 1 .5 5 4.4 
Intelligence Services 7 3.5 8 7.0 Total 200 100.0 114 100.0 
Average Singapore: Mode = Special Operations and Maldives: Mode = Investigation 
Size of Police Department Work Location 
50-499 46 23.0 90 78.9 City 56 28.0 81 71.1 
500-1000 137 68.5 16 14.0 District 122 61.0 16 14.0 
More than 1000 17 8.5 8 7.0 Province 22 11.0 17 14.9 
Total 200 100.0 114 100.0 Total 200 100.0 114 100.0 
Average  Mode = 500-1000 Mode = 50-499 Average  Mode = District Mode = City 
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Abstract: The study was conducted in Eastern Mau is one of the East Mau forest is an important watershed within the Mau Forest 
Complex, feeding major rivers and streams that make up the hydrological systems of Lake Victoria and inland Lakes of Nakuru, 
Baringo and Natron to document the bee flora and their respecetive reward value to compliment the participatory forest conservation 
approaches  incorporating the Ogieks who are predominant forest dwellers, and known for bee keeping skills, to aid in bee keeping 
extension services and by extension forest conservation. Transects were made in three randomly selected strata according to 
stratifiedrandom sampling procedures.  The flowering plants were observed for their foraging value based on the Apis mellifera 
foraging activities using appropriate determination techniques. The study has revealed a total of 86 plant speceis and 36 families 
foraged by Apis mellifera. Cissus rotundiflora (Vitaceae), Trema orientalis (Ulmaceae), Maerua triphylla (Capparaceae), Aloe 
secundiflora (Asphodelaceae), Tribulis terrestis (Zygophyllaceae) and Polyscias fulva (Araliaceae) Some of the bee plants are 
reported for the first time in Eastern Mau. Trees formed 41.86%, Herbs (25.58%), Shrubs (23.25%), and climbers (9.3%) of the bee 
forage. Fabaceae, Asteraceae, Acanthaceae, Myrtaceae, Euphorbiaceae, and Graminae families  contribute the majority of the bee 
plants in Eastern Mau forest. 

Index terms: Apis mellifera, bee keeping, bee plants, conservation, Eastern Mau forest 

I. INTRODUCTION 

Tropical forests are facing annihilation due to unsustainable harvesting of their timber and non-timber products for economic gains 
and also due clearing for agricultural use. Mau forest ecological functions are in jeopardy. The current threat to Mau Forest complex 
are  predisposed by encroachment, logging for timber ad charcoal production. The Mau forest complex is under severe threat of 
degradation from the forest dwellers and adjacent communities. This has been attributed to non-involvement of communities along 
the Eastern Mau in forest conservation. Although the Mau Forest task force (2009) has recommended synergy between traditional and 
scientific knowledge in forest management, conservation of threatened species, as well as participatory forest management to enhance 
livelihood of the local communities e.g. the Ogieks, there is still lack of extensional , technological support  to supply a full record of 
bee plants. Although apiculture has the potential to improve livelihoods to local communities and incentivize them to participate in 
the conservation of its vital forests, the extensive knowledge of type, density and quality of bee flora in a region are prerequisites for 
successful beekeeping. Beekeeper Ogieks in Eastern Mau lack the inventory of  melliferous species for purposes of synergizing 
traditional and scientific  knowledge. for successful forest management. Since conservation of natural resources might not appeal to 
local residents as a desirable goal in its own right, it is important to identify a target audience for the message , bee keepers who 
believe more could be done to bee plants could initially be receptive to such a message  and could act as a link between partners in 
environmental conservation and local communities. This establishes a framework for negotiating desired outcomes with the affected 
people in the long run (Vlek et al., 2014).    
 
Apiculture plays a significant role in national economy of a country. It serves as additional cash income for hundreds and thousands 
of farmer keepers in the country. Beekeeping plays an important role in conserving the natural resources and contributes to the globe 
through environmental protection. In Kenya, charcoal burning in Mwingi district was successfully reduced by introducing bee 
keeping as an alternative economic activity and has become a good example for other areas. Apiculture has the potential to improve 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8608
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8608


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              56 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8608    www.ijsrp.org 

livelihoods of the local communities and to give them an incentive to participate in the conservation of vital forests. Furthermore, 
managed bee colonies are important pollinators and pollination is a crucial step in re-establishment of deforested areas (Okoth, 2010). 
 
The production of honey depends on the abundance of nectaferous plants within easy flight range of the bee colony. After studies on 
the patterns of nectaferous plant diversity, Awka and Agulu areas in South East Nigeria have been indicated as potential sites for 
apiculture as a cottage industry and recommended conservation of the nectaferous plants, demarcation and safeguarding of Agulu lake 
areas as 'bee sanctuaries for Honeybees' (Akunne et al., 2016). The knowledge of plants visited by bees is essential in guiding 
prospective beekeepers in the choice of suitable sites for locating apiaries. It is also essential in the identification of crops that may 
benefit from pollination by honeybees. (Dukku , 2013). There are three types of bee flora : plants that only supply nectar, plants that 
only supply pollen, and plants that provide both (Waykar et al., 2014).The identification and registration of honeybee flora in different 
agroeceological zones and their potential for honey production in an apiary is important for successful honey production to enable 
beekeepers determine when to carry out various management practices with their colonies. The awareness to maintain the existing bee 
flora and multiplication of plant species is important for its sustainability (Wubie et al., 2014). Against this background, this study 
was intended to generate knowledge in order to advise beekeepers on locally available flora that can be conserved or planted for 
purposes of beekeeping in Eastern Mau forest region, an area that suffers annihilation. Some of the bee forage lists are based on 
anecdotal information and generally lack a firm evidence base (Hawkins et al., 2015). This is the first study ever carried out to 
document the apifloral taxa and to enhance bee keeping  and subsequent conservation of the bee plants in Eastern Mau Ogiek 
inhabited areas with an intention of synergizing both scientific and traditional knowledge. The identification and registration of 
honeybee flora in different agroeceological zones in Eastern Mau  and their potential for honey production will enable beekeepers 
determine when to carry out various management practices with their bee colonies successfully. 

II. METHOD 
 
Study site: The study site is located about 50 Km south of Nakuru Town. The altitude ranges from 1200 and 2600 m. It is 
approximately 280 km2 with  the highest number of indigenous forest dwellers dominantly belonging to the Ogiek community. East 
Mau forest is an important watershed within the Mau Forest Complex, feeding major rivers and streams that make up the hydrological 
systems of Lake Victoria and inland Lakes of Nakuru, Baringo and Natron. It hosts endangered mammals (Sang, 2001). The forest 
ecosystem is therefore an important resource base for the local communities, national and international community. The total forest 
area has gone down by more than one half due to excision for human settlement in 2001(UNEP et al., 2006). The remaining area 
consists high forest, grassland and planted forest mainly of Cypress and Pines (KFS, 2012). Eastern Mau area terrain ranges from 
escarpments, hills, rolling land to plains with slopes ranging from 2% above 30% in the foothills. The soil is composed of quaternary 
and tertiary volcanic deposits. The adjoining settlements have gentle slopes with deep-fertile-volcanic soils suitable for maize, wheat, 
potatoes, horticultural crops and livestock keeping (Jaetzold and Schmidt, 1982). The area receives trimodal precipitation pattern with 
the long and intense rains from April to June; short rains in August; and shorter, less intense rains from November to December. 
Mean monthly rainfall ranges between 30 mm to 120 mm and total annual precipitation of 1200 mm (Kundu, 2007; Okello, 2008). 
The mean annual temperatures are in the range of 12 -16°C  (Kundu, 2007). 
Reconnaissance: survey was employed to become familiar with the area, to get an insight on the vegetation distribution in the 
landscape, to observe and locate the possible traverse during the actual study. Stratified random sampling procedure was followed to 
select the representative sites based on the strata made prior to the survey. 
Strata and sampling:Three forest strata  units were purposively sampled in consultation with local administrative officials using two 
main criteria: ethnic composition, presence of indigenous Ogiek community. The following administrative locations were selected: 
Mariashoni representing an old settlement predominantly occupied by Ogiek indigenous community (65%), Kapkembu – representing 
a recent settlement with a homogenous community of the Kipsigis and Ogiek (7.5%) , Nessuit – representing a recent settlement with 
a heterogeneous population of indigenous (Ogiek, 50%) and immigrant ethnic groups (Langat et al., 2015) 
Data collection and recording: Three transects measuring 5m x 50m were laid out in selected sites representative of the main land 
uses in the study area and every 120 degrees of an identified hive. In order to retain accuracy, a smaller transect measuring 5mx10m 
was laid out then replicated 5 times. Plants were categorized as trees when they exceeded 3 m in height, as shrubs when they attained 
a total height of 1-3m. Plants that grew below 1m in height were taken to be undergrowth layer or herbs in the transects and studied in 
nested quadrats of 1-2m squared (Vlek et al., 2014). This was replicated in Mariashoni, Kapkembu, and Nessuit in Eastern Mau.  
Field data was collected through regular monthly visits to the study sites. Each study visit served as pseudo replicates for the site and 
all observations were made between 0700-1800hrs (winter) and 0700-1830hrs (Summer) . Primary data was collected through direct 
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identification of bee flora in the region mainly by observing the bee visitation. The flower species was identified as bee plant only 
after visual confirmation and collection of food by honey bees (Sivaram, 2014). The observation on nectar and pollen source was 
based on activities performed by honey bees on different flowers. Honey bees with their activity of extending their proboscis  into the 
flowers are considered a nectar source and bees carrying pollen on their hind legs were determined as pollen source. Bees with 
activities of extending proboscis and carrying pollen are recorded as both pollen and nectar source. Their foraging behavior was 
observed for period of 10 minutes. If the success of any foraging attempt was ascertained, the plant was scored as bee foraging species 
after at least 3 honeybees visited the flowers simultaneously or within observation period (10 minutes) (Okoth, 2010). 
Plant identification: Plants visited by the honey bees were identified in the field to species level by the Flora of East Africa. Samples 
of plants that could not be identified in the field were collected and saved in Herbarium sheets, and subsequently identified in the 
Department of Botany, Maseno University by taxonomists after comparing with material held in Maseno University Herbarium as 
well as published reports. Subsequent identification was aided by  Flora of Tropical East Africa (FTEA, 2010).  

III. RESULTS 

Table 1. Melliferous plant species in Eastern Mau forest and their reward values. 

 Family Species Reward Form 
1 Acanthaceae Acanthus pubescens ( Thomp ex Oliv.) N Herb 
2 Acanthaceae Asystasia gangetica (L.) N Herb 
3 Acanthaceae Justicia exigua S.Moore NP Herb 
4 Acanthaceae Justicia flava  (Vahl.) Vahl. NP Herb 
5 Acanthaceae Odontonema strictum Kuntze N Shrub 
6 Agavaceae Agave sisaliana  Perrine ex Engelm. N Shrub 
7 Amaranthaceae Achyranthes aspera L. N Herb 
8 Amaranthaceae Pupalia lappacea (L.)A.Juss. N Herb 
9 Anacardiaceae Mangifera indica L. NP Tree 
10 Anacardiaceae Rhus nataliensis Bernh. NP Tree 
11 Araliaceae Polyscias fulvaJ.R. Forst. &G.Forst. NP Tree 
12 Asphodelaceae Aloe secundiflora  Engl.  N Herb 
13 Asteraceae Aspilia mossambicensis(OLiv.) Wild P Herb 
14 Asteraceae Bothriocline fusca (S.Moore) M.G.Gilbert P Herb  
15 Asteraceae Hellianthus Annuus L. P Herb 
16 Asteraceae Tithonia diversifolia Hemsl. P Shrub 
17 Asteraceae Vernonia auriculifera Hern NP Shrub 
18 Astercaeae Solanecio mannii  (Hook.f.) P Shrub 
19 Bignoniaceae Jacaranda mimosifolia D.Don P Tree 
20 Boraginaceae Cordia abyssinica R.Br. ex A.Rich. NP Tree 
21 Cactaceae Opuntia ficus-indica (L.)Mill. P Shrub 
22 Capparaceae Maerua triphylla A.Rich. N Shrub 
23 Caricaceae Carica papaya (L.) NP Tree 
24 Combretaceae Combretum molle R.Br.ex G.Don. N Tree 
25 Combretaceae Terminalia brownii Fresen. P Tree 
26 Convolvulaceae Ipomoea batatas (L.)Lam N Climber 
27 Curcubitaceae Cucurbita pepo L. NP Climber 
28 Curcubitaceae Mormadica foetida Schumach P Climber 
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29 Euphorbiaceae Croton macrostachyus Hotchst. NP Tree 
30 Euphorbiaceae Croton megalocarpus Hutch. NP Tree 
31 Eurphobiaceae Euphorbia hirta L. NP Tree 
32 Fabaceae Albizia coriaria Welw. ex Oliv. NP Tree 
33 Fabaceae Acacia brevispica (Harms) Seigler & Ebinger  NP Tree 
34 Fabaceae Acacia elatior Brenan. NP Tree 
35 Fabaceae Acacia mellifera (M. Vahl.) NP Tree 
36 Fabaceae Acacia polyacantha (Willd) NP Tree 
37 Fabaceae Acacia senegal(L.)Willd. NP Tree 
38 Fabaceae Acacia tortilis ( Forssk.) NP Tree 
39 Fabaceae Acacia xanthophlea(Benth.) NP Tree 
40 Fabaceae Crotalaria brevidens L. P Herb 
41 Fabaceae Delonix regia (Bojer ex Hook.) NP Tree 
42 Fabaceae Erythrina abyssinica Lam. ex DC NP Tree 
43 Fabaceae Glircidia sepium (Jacq.)Kunth ex Walp. N Tree 
44 Fabaceae Leucaena Leucocephala (Lam.)de Wit N Shrub 
45 Fabaceae Mimosa invisa NP Shrub 
46 Fabaceae Pentaclethra macrophylla Benth. N Tree  
47 Fabaceae Phaseolus vulgaris L. N Herb 
48 Fabaceae Sesbania sesban (L.)Merr. N Shrub 
49 Fabaceae Tamaridus indica L. NP Tree 
50 Fabaceae Tephrosia vogelii Hook.f. P Shrub 
51 Fabaceae Trifolium repens L. NP Herb 
52 Fabaceae Tylosema fassoglensis Schweinf. P Climber 
53 Graminae Pennisitem purpureum Schumach. N Herb 
54 Gramineae Cynodon dactylon L. P Her 
55 Gramineae Sorghum bicolor (L.)Moench P Herb  
56 Gramineae Zea mays L. P Herb  
57 Lamiaceae Leucas deflexa Hook.f. N Herb 
58 Lamiaceae Ocimum gratissimum L. NP Shrub 
59 Lauraceae Persea americana Mill. N Climber 
60 Malvaceae Hibiscus rosa-sinensis L. NP Shrub 
61 Malvaceae Malvaviscus arboreus Cav. N Shrub 
62 Malvaceae Sida acuta Burm f. NP Herb 
63 Meliaceae Melia azedarach L. NP Tree 
64 Moraceae Morus mesozygia Stapf. P Shrub 
65 Moringaceae Moringa oleifera Lam N Tree 
66 Musaceae Musa acuminata Colla  N Herb  
67 Myrtaceae Callistemon citrinus (Curtis) NP Tree 
68 Myrtaceae E.grandis (W.Hill) N Tree 
69 Myrtaceae E.resinifera ( Smith) NP Tree 
70 Myrtaceae Psidium Guajava L. NP Shrub 
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86 bee plants belonging to 36 families were identified. Fabaceae, Compositae and Acanthaceae  families were the biggest sources of 
bee forage. Gramineae largely provided for pollen. The bee forage was contributed by trees, shrubs, herbs, and climbers.  

71 Oleaceae Jasminum fluminense L. N Climber 
72 Oleaceae Olea europaea ssp Africana L. P Tree 
73 Passifloraceae Passiflora edulis Sims. NP Climber 
74 Proteaceae Grevillea robusta A.Cunn.ex R. Br. NP Tree 
75 Rhamnaceae Zizyphus mucronata Willd P Tree  
76 Rosaceae Eriobotrya japonica (Thunb.)Lindl. P Tree 
77 Rosaceae  Prunus africana(Hok.f.)Kalkman NP Tree 
78 Rutaceae Citrus limon (L.)  NP Tree 
79 Rutaceae Teclea nobilis NP Tree 
80 Sterculaceae Dombeya torrida (J.F.Gmel) NP Shrub 
81 Tiliaceae Grewia bicolor Juss. N Shrub 
82 Ulmaceae Trema orientalis L NP Shrub 
83 Verbenaceae Lantana camara L. P Shrub 
84 Verbenaceae Stachytarpheta jamaicensis (L.)Vahl. N Herb 
85 Vitaceae Cissus rotundiflora Vahl. P Climber 
86 Zygophyllaceae Tribulis terrestris L P Herb 
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Figure 1. Percentage plant forms foraged by Apis mellifera. 

41.86% of beeforage were tree species. Climbers offered least of the bee forage sources while shrubs and herbs offered bee forage in 
almost equal proportions 23.26% and 25.58% respectively. Almost a half of the bee plants forage during the year are tree species. 

 

Figure 2. Bee plant forms and their percentage reward of pollen ,nectar and both pollen and nectar 

The tree species provided 66.67% of the both nectar and pollen sources while the climbers offered only 5.13% of the both nectar and 
pollen sources. Herbs provided for the highest proportion of nectar only sources (40%)  

 

IV.  DISCUSSION 

This study identified 86 plant speceis that bee foraged over for pollen, nectar and both pollen  and nectar. The 86 speceis belonged to 
39 families. These results are comparible to the Akunne et al (2016) reporting 83 melliferous species in Akwa and Agulu environs, 
South East Nigeria. Trees formed 41.86%, Herbs (25.58%), Shrubs (23.25%), and climbers (9.3%). This is in consort with Devi and 
Mattu (2017) who reported honeybees as using trees, shrubs, herbs and cultivated crops as sources of pollen and nectar. Asteraceae, 
Acathaceae, Fabaceae, Gramineae, Euphorbiaceae, and Myrtaceae  recorded 47.67% of the total population of bee plants .The studies 
are in consort with Nuru et al., (2017). Similar results were also reported by Ejigu et al (2017) with herbs , trees, shrubs being source 
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of forage for the bees. Herbaceous plants that grow as weed on cultivated field , negelcted open land wastelands and as ornamentals 
are important source of bee forage because they grow and flourish in a short period and their seeds are collected easily and sown for 
the next growing season. Short flower shedding time may may be only used for colony build up (Kifle et al, 2014). The density value 
for herbaceous plant species for the Families Fabaceae and Asteraceae  have also been reported in higher altitudes by Wubie et al., 
(2014) in altitudes ranging from 1500m to 2200m in Ahmara region Ethiopia and such higher plant frequencies have been attributed 
to adaptation to the study area and local climate. 

The largest proportion of tree bee plants were cotributed by the Fabaceae (36.11%) . Trees contributed the  most significant pollen 
sources. This was both in form of providing for both Nectar and pollen  (66.67%) and as purely pollen sources (22.72%). This is in 
agreement with studies by (Taha , 2015 ) who reported trees to represent the most important pollen sources, offering more than 80.00% 
of the total amount of collected pollen. And also studies by (Dukku, 2013) that further reported that the major honey sources are 
sources species are mainly trees and species. In this study 84.61% of the bee plants providing both pollen and nectar were trees and 
shrubs with the remaining proportion representing the herbs and climbers. 

Fabaceae contributed to all growth forms of the bee plants. Amaranthaceae, Compositae  and Acanthaceae made large part of the 
herbs and undergrowth. These results support observations reported by Vlek et al., (2014) that showed similar trends of distribution, 
but further determined Justicia spp as of higher importance than Leucas speceis in the undergrowth. In general trees are more 
productive in nectar secretion than herbs due to their larger biomass, dense flowers , deep roots and resistance to moisture stress. 
Moreover in most trees, flowers are not colourful and are expected to secrete more nectar and strongly attract sufficient pollinators. 
Herbaceous plants have conspicous colours and may not need to produce large amount of nectar (Nuru et al., 2017). This study is 
largely comparable to Larinde et al (2014) for the families Asteraceae, Anarcardiaceae, Rutaceae, Lamiaceae, and Cucurbitaceae were  
reported as bee plants in both studies. The Apis mellifera was observed to show some level of constancy by visiting a majority of the 
trees and shrubs for pollen and nectar  as earlier suggested by Larinde at al., (2014) which reported Apis mellifera while studying bee 
flora in Southern Nigeria to be constant on plant food source that are rewarding in terms of nectar and pollen. Wubie et al., (2014) in 
the study of honey plants revealed that the herbs, trees, and shrubs supplied varied floral rewards and this was further observed in this 
study where the diffrent plant forms supplied various forage rewards with highest  number of trees supplying both pollen and nectar at 
the same time.  

39 families and 86 plant species were observed as bee plants in the stuudy area: Acanthaceae, Amaranthaceae, Anarcardiaceae, 
Araliaceae, Asphodelaceae, Asteraceae, Bignonaceae, Boraginaceae,Cactaceae, Capparaceae, Caricaceae, Combreataceae, 
Convolvulaceae, Cucurbitaceae, Euphorbiaceae, Fabaceae, Gramineae, Laminaceae, Lauraceae, Malvaceae, Meliaceae, Moraceae, 
Moringaceae, Musaceae, Myrtaceae, Oleaceae, Passifloraceae, Proteaceae, Rhamnaceae, Rosaceae, Rutaceae, Sterculaceae, Tiliaceae, 
Ulmaceae, Verbinaceae, Vitaceae, Zygophylaceae. This results are diffrent from reports by Haragude et al (2016), 100 species; Devi 
and Mattu (2017), 219 species; Villanueva-Gutierrez et al., (2015), 168 plant species; Dukku (2013), 61 species; and Akunne at al., 
(2016), 83 melliferous plant species.This in agreement with observations of Iler et al., (2013) that Apis mellifera is a generalist 
visiting a range of blooming flowers. 

Previous studies (Carroll, 2006) have revealed similar results in Kenya. In Nandi hills Persea americana, Dombeya torrida, Grevillia 
robusta, Musca spp, Carica papaya, Phaseolus vulgaris, Coffea arabica, Eucalyptus saligna, Croton macrostachyus and weeds were 
identified as bee plants. In Molo: Dombeya goetzentii, Zea mays, Callistemon citrinus, Eucalyptus saligna, Vernonia spp, Croton 
megalocarpus, Artemesia tridentata, Dahlia pinnata, Fuchsia spp, Raphanus raphanistrum. In Kirinyaga :The main nectar bearing 
trees in the area are Coffea spp, Musa spp), Grevillia robusta, Persea americana, Macadamia tetraphylla, Mangifera indica, Croton 
sp, Carica papaya, Phaseolus vulgaris. Flowering Zea mays is an important source of pollen. Mwea division : Grevillea robusta, 
Acacia mellifera, Eucalyptus  saligna, Acacia lahai, A. seyal,  A. abyssinica, A. brevispica, A. gerrardii, Azadirachta indica, 
Calliandra calothyrsus, Callistemon citrinus, Cajanus cajan, Kigelia africana, Carica papaya, Musa sp., Phaseolus sp., Mangifera 
indica, Psidium guajava and Macadamia tetraphylla. In Kakamega forest, honey production is reliant on the flowering of forest trees 
and other plants including Leucaena leucocephala, Musa spp, Isungusa (Luyhia), Isirimoi (Luyhia), and Iludolio (Luyhia). The 
flowering of Croton megalocarpus (Musine, Luyhia) is an indicator of when to harvest honey. In Transmara Olea africana, 
Thunbergia alata, Scutia myrtina, Cordia moncica, Acacia seiberiana have been reported as bee plants (Carroll, 2006). Some of the 
bee plants are reported for the first time Cissus rotundiflora (Vitaceae), Trema orientalis (Ulmaceae), Maerua triphylla (Capparaceae), 
Aloe secundiflora (Asphodelaceae), Tribulis terrestis (Zygophyllaceae) and Polyscias fulva (Araliaceae) in Eastern Mau forest studies. 
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39 plant species were sources of both nectar and pollen, 25 species provided for nectar while 22 species provided for pollen. This 
agrees with reports by Akunne et al (2016) which revealed that generally the honey bee visitation and exploitation of the plant speceis 
varied from one species to another. High number of the plant species producing nectar alone and both nectar and pollen is an 
indication of honeybees colony performance and productivity is sutainable. The variation in plant types based on their floral reward 
also agrees with the findings of  Waykar and Baviskar (2014) that there are plants that supply nectar, pollen and plants that provide 
both. The trend in bee plant reward also seems to agree with report by Waykar and Baviskar (2014) in order of both nectar and pollen, 
nectar, and pollen. Colour , odour, and morphology of flowers determine the preference of honey bees for a particular nectar or pollen 
source and there is high reliance on a few species (Villanueva-Gutierrez et al., 2015). Plant speceis that only offer pollen as a reward 
vary tremendously in their floral displays including anther and corolla colours, suggesting that visual cues might be useful for bees to 
learn. Anther and corolla colours may allow bees to discriminate among pollen rewarding plants speceis, bees seem to attend to 
corolla more than anther colour (Muth et al., 2016). Flowering plants both ornamental and wild were observed as  visted by honey 
bees for nectar and pollen . This in in ageement with reports by Devi and Mattu (2017). 

The results of this study are comparable to the study of Nuru et al., (2017). The families Asteraceae, Leguminosae, Lamiaceae, 
Acanthaceae, and Malvaceae accounted for the majority (35%) of the total bee forage species of the region (Nuru et al., 2017), while 
in this study Asteraceae , Acathaceae, Fabaceae ,Gramineae, Euphorbiaceae, and Myrtaceae recorded 47.67% of the total population 
of bee plants even though in this study there were only a total of 86 plant species studied, in Nuru et al., (2017) upto 111 speceis were 
observed. This could be attributed to the variation in the ecological distribution of bee floral resources and periods of availability 
according to the flowering times as reported by Abou-Shaara ( 2015). Bees also collect nectar and pollen from many different plant 
species. Production of pollen and nectar may vary in various ecological zones . Plants considered a major nectar source in one region 
may only be a minor source in others. Yearly variations may also cause minor honey plants to occassionally yield heavily, or major 
plants to yield poorly (Haragude et al., 2016). Abundance , distribution and diversity of nectar and pollen plants vary from place to 
place due to variation in topography, climate and farming practises . Slight variation in nectar resources accross areas are common, 
and this may not pose serious challenge to profitable apiculture (Akunne et al, 2016). Forage use Patterns has also shown that itsnot 
simply the number of good pollen and nectar species that occur in the area that determine forage use but also their abundance (Hutton-
Squire, 2014). Because of the current threats in bee flora, beekeepers should be encouraged to plant multipurpose tree speceis that are 
not only nectar and polen producing plants  but also good trees in terms of timber and medicinal value. Despite the fact that some 
annuals provide quick and abundant bee forage, perennia herbs and shrubs are superior bee forage , compared to annuals perennials 
are generally richer sources of nectar because of their longevity and provide more or less dependable food source year after year. 
However heavily wooded areas in the forest ecosystem are not always suitable for honey bees although the bees are able to forage on 
high canopies (Mwangi et al., 2012). 

Section of plants  being the major bee plants has been reported by Crane (1990) where only six plant species served as major nectar 
sources in the region of study. Larinde et al., (2014)  while studying ecological zones in Southern Nigeria reported the foraging of 
members of the families Asteraceae (23.810%), Anarcardeaceae (9.523%) , Rutaceae (9.523%) , Lamiaceae (4.762%), and 
Curcubitaceae (94.762%) by Apis mellifera for nectar and pollen. Although the same families were foraged by the Apis mellifera  in 
Eastern Mau, in this study Fabaceae family (24.41%) was the most visited followed by Asteraceae (6.98%) and then Acanthaceae 
(5.81%). The variations could be attributed by constancy of Apis mellifera on plant food source that are rewarding in terms of nectar 
and pollen as reported by Omoloye and Ayansola (2006). High frequency by Compositae is in conformity with similar results 
obtained by Olusola and Oluwatoyin (2009) that Asteraceae had the highest pollen and being of great importance to bees for 
production of honey. In the 39 families studied, Fabaceae, Acanthaceae, Astercaeae, Myrtaceae, Euphorbiaceae, and Gramineae, had 
more than 2 plant species, the rest of the 33 families had either 1 or 2 species. This is in consort with Dukku (2013) that reported 2 or 
1 species in the Sudan Savanna zone of North Eastern Nigeria. Akunne et al. (2016) also reported other families apart from 
Asteraceae, Euphorbiaceae, Verbeneceae, and Malvaceae to be represented scantily.  

Rosaceae (Prunus spp) have been reported as bee forage by Decourtye et al (2010) as creating favourable landscapes for Apis 
mellifera. Pennisitem purpureum Schumach, Cynodon dactylon, Sorghum bicolor (L.) Moench, Zea mays L. (Gramineae) were 
observed as bee plants. Villanueva-Gutuerez (2015) while studying the Yucatan Peninsula reported up to 168  bee forage plants 
species including with Gramineae among the families that  contributed the largest number of species. Investigations by Devi and 
Mattu (2017), Haragude and Chaphalkar (2013), Vlek et al., (2014) similarly reported Sorghum vulgare and Zea mays  and Cynodon 
dactyon as pollen sources. Similar results have also been reported by Wubie  et al., (2014) in which all grass plants were recorded as 
only pollen sources. Ipomoea batatus (Convolvulacae) as a bee plant confirms previous studies by Devi and Mattu (2017) while 
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preparing floral calendar for adjoining areas of Himachal Pradesh. Ipomoea batatas (L.) Lam was repoted as both pollen and nectar 
plant, however in this study was recorded as a nectar plant.  

Justicia flava (Acanthaceae) observed in this study had been earlier reported (Mwangi et al., 2012) in Kakamega and sorrounding 
farmlands. However farmers rarely notice the plants as source of forage for bees but as source of firewood and as boundaries. Tree 
and shrub  bee plants may require farmer intervention compared to freely growing herbs eg Justicia flava which they take less notice 
of ( Mwangi et al., 2012). Sida acuta (Malvaceae) has been reported as both nectar and pollen  plant by Akunne et al., 2016. Studies 
by Akunne et al., 2016 has similarly reported Psidium guajava (Myrtaceae) as both nectar and pollen plant and Lantana camara  and 
Stachytarpheta jamaicacensis (Verbenaceae) as both nectar and pollen forage. Honey prooduction is made possible by Eucalyptus in 
South Africa; in the Western Cape alone, two thirds of honey production is supported by Eucalyptus . Eucalyptus cladocalyx is one of 
the best nectar yielding and is said to be number one honeybee forage in South Africa. Not only do Eucalyptus species provide high 
quality nectar necessary for good honey production, they also play a crtical role in strengthening honeybee colonies which can then be 
used for agricultural crop pollination (Hutton-Squire, 2014). 

This study has reported of Fabaceae being the most visited. Similar results have been reported by Forman et al (2003) , legumes being 
the most frequently visited plant species due to their long flowering periods of the plura annual flowering pattern species and their 
being attractive. Fabaceae have been reported as bee forage by Decourtye et al. (2010). Despite these reported benefits, the slow 
growth of some legumes may be a limiting factor in some cases  because an absence of flowers in the first year (Decourtye et al., 
2010). Bee forage taking a long time for blooming to shedding are very important for honey production (Kifle et al., 2014). Despite 
the long term value of perennial legumes to honey plants , farmers always prefer the annual species due to their low cost . In bee 
pustures such concerns have been addressed with mixture of annual, biannual and perennial plants (Decourtye et al., 2010). Studies by 
Hutton-Squire (2014) on the relationship betwen honey-bee and its forage did reveal that Citrus spp (Rutaceae) , Medicago sativa  and 
Lucerne spp as valuable nectar and pollen sources. Persea americana (Lauraceae) , though reported as a bee plant by Ish-Am and 
Eisikowitch (1993), the flower is shallow, greenish yellow, and the nectar is fully exposed. The pollen and nectar though easily 
collected, are not very attractive to bees. The flower has lackslanding platform and is somewhat small for the honey bees. The 
infloresence is too sparse to be visited as a unit, and seem to have difficulties holding tightly to the single flower. Despite there being 
of less species diversity, trees and shrubs are the major sources of honey in the region ,which could be due to their deep rooted nature 
and their adaption to low precipitation. Trees and shrubs may not be affected equally by intermittent rainfall conditions ofan area for 
instance annual herbs (Okoth, 2010). 

VI. CONCLUSIONS 

Eastern Mau has 86 plant species from 39 plant families. Cissus rotundiflora (Vitaceae), Trema orientalis (Ulmaceae), Maerua 
triphylla (Capparaceae), Aloe secundiflora (Asphodelaceae), Tribulis terrestis (Zygophyllaceae) and Polyscias fulva (Araliaceae) 
Some of the bee plants are reported for the first time in Kenyan studies. Trees formed 41.86%, Herbs (25.58%), Shrubs (23.25%), and 
climbers (9.3%) of the bee forage. Fabaceae, Asteraceae, Acanthaceae, Myrtaceae, Euphorbiaceae, and Graminae families  contribute 
the majority of the bee plants in Eastern Mau forest.Trees, Herbs, Shrubs, Climbers provide nectar, pollen and both pollen and nectar 
to Apis mellifera in Eastern Mau. 45.35%, 29.07%, and 25.58% melliferous plants reward Apis mellifera with both nectar and pollen, 
nectar and pollen respectively. Local names of the bee plants should be generated to compliment the binomial names alongside the 
participatory extension approaches with the Ogiek bee keepers to conserve the melliferous species in Eastern Mau forest. A 
quantitative determination of bee forage values should be carried out, while more trees and shrubs providing both pollen and nectar 
should be planted to supply both pollen and nectar for both colony build up and food reserves. 
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Abstract 
 
Objective: In this study, the Believe about Medicine 
Questionnaire (BMQ) questionnaire was translated into Malay 
and validated among Malaysian diabetes mellitus (DM) 
patients. 
Methodology: The cross-sectional study targeted Type II DM 
outpatients in 13 health clinics in Johor Bahru between 
October 2015 and April 2016. Ethical clearance was obtained. 
BMQ was translated into Malay using forward-backward 
translations and was pre-tested as well as validated among 180 
eligible patients following written informed consent. Data was 
analyzed for internal consistency, reliability and confirmatory 
factor analysis (CFA). 
Results: The response rate was 91.7%. The majority of the 
respondents were female (51.2%) and Malay (74.1%) with 
secondary education (59.6%). The mean age was 51.2 ± 10.1 
years with the majority on oral DM treatment (49.4%). There 
were two constructs generated for BMQ-Specific and a single 
construct for BMQ-General. The variance of the constructs 
ranged from 19.5% to 35.1%. Sample was adequate for 
constructs extraction (Kaiser Meyer Olkin (KMO) >0.7). 
Construct-Need has four items similar to the original BMQ-
Specific but with an additional item (loading=0.545). Other 
items were extracted into Construct-Concern. Eight items 
which were distributed into 2 constructs in original BMQ-
General were gathered into a single construct-Harm/Overuse. 
CFA resulted in a fit model. 
Conclusion: Malay BMQ-General and BMQ-Specific were fit 
and reliable with good internal consistencies. It is applicable to 
be adopted to the local DM population. 
 
Keywords: BMQ, diabetes mellitus, Malay, reliability, 
translation, validity 
 
Introduction 
Adherence is defined as the extent to which a patient’s 
behaviour matches with the agreed recommendation from the 
prescriber1,2. However, it has been estimated that 
approximately 50% of patients with chronic diseases do not 
take their medications as prescribed3. Hence, non-adherence is 

a major barrier to health improvements for patients suffering 
from chronic diseases4. One of the major factors contributing 
to non-adherence is poor health literacy which will affect 
patients’ belief towards medications5. In order to improve 
patients’ adherence, it is important to learn more about 
patients’ beliefs, fears and attitudes towards the harm and 
benefits of their medications, so that their concerns about 
medications can be appropriately addressed. 
 
In Malaysia, the Diabetes Medication Therapy Adherence 
Clinic (DMTAC) is implemented by pharmacists from the 
government sector since 2004 with the aim of improving 
medication adherence among diabetic patients as well as 
glycemic control6. The Modified Morisky Medication 
Adherence Scales (MMMAS) was used in DMTAC to 
measure patients’ medication taking behaviour. However, this 
tool does not incorporate psychosocial elements which may 
address patients’ point of view and beliefs towards their 
medical conditions particularly on medicine use5. 
 
A more holistic approach towards patients’ care can be 
achieved by considering the point of view from both the 
patients and healthcare providers. Beliefs about Medicine 
Questionnaire (BMQ) was developed to obtain a better 
understanding of patients’ perceptions about medicine. BMQ 
which was originally developed in English is a novel method 
for assessing cognitive representations of medications. It is an 
18-item questionnaire comprising of two sections, the BMQ-
specific and BMQ-general7.  
 
BMQ has been translated into various languages, including, 
Italian, German, Japanese, French, Spanish and 
Arabic2,8,9,10,11,12,13. The Turkish translation of BMQ-T reported 
acceptable internal consistency with consistent psychometric 
properties as the original BMQ14. The Spanish version of BMQ 
reported with identical factor loadings as the original four 
constructs and is considered as a reliable tool to measure 
beliefs in medicine among Type 2 Diabetes Mellitus (DM) 
patients12. Similarly, BMQ which has been adapted and 
validated on different sets of diseased populations and resulted 
in similar construct as in the original version15,16,17,18. However, 
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to our knowledge there is no Malay version of BMQ to date. 
Thus, the purpose of this study was to translate the BMQ 
questionnaire into Malay and validate it in the Malaysian 
population particularly among DM patients. 
 
Materials and methods 
 
Subjects and study design 
The study subjects consisted of male and female outpatients 
conveniently sampled from 13 health clinics in Johor Bahru 
district of Johor state, Malaysia between October 2015 and 
April 2016. Type 2 DM patients who received medications for 
at least two months and 18 years and above were considered as 
eligible for the study. However, non-Malaysian patients were 
excluded. The study was conducted in three phases of Malay 
translation, pre-testing and validation of the translated Malay 
BMQ. 
 
Phase 1: BMQ was translated into Malay by using an 
internationally accepted translating process19. The translation 
process was conducted by a group of experts: the first group 
consists of language experts (teachers in Sekolah Dalam 
Hospital) and the second group consists of subject matter 
expert (medical personnel) with two parallel sets of forward 
and backward translations. The forward translation from the 
source language (English) into the target language (Malay) 
was performed by the first and second groups of expert 
independently. Two different sets of Malay BMQ 
questionnaire were produced. Another of first and second 
groups of expert blindly (without referring to the original 
version) and independently back translated the Malay version 
to English. Subsequently, another two different English-
translated versions were produced. The process was carefully 
done to ensure preservation of contents and the meanings of 
the original questionnaire. Following reconcilement of the two 
forward and backward translations, revisions and amendments 
were made by the expert committee accordingly to produce a 
pre-final Malay BMQ. 
Phase 2: In the first pre-test, face validity was done on ten 
diabetic patients at the out-patient setting. A single individual 
interview was conducted after ensuring the bilingual 
competency in order to assess respondents’ comprehension of 
the translated questionnaire. Initially, the participants were 
required to read a short passage from the local English daily 
newspaper and translate it into Malay. Participants who passed 
the fluency test were given the pre-final Malay version of 
BMQ. The second pre-test was conducted on another 30 
diabetic patients at the out-patient setting to further test the 
questionnaire to be finalized into Malay BMQ. In this part, 
participants were not tested for their bilingual competency, and 
no interviews were done.  
Phase 3: Patients (n=180) were self-administered with the 
finalized Malay BMQ and were required to repeat the same 
procedure after four weeks. Data collection was performed by 
5 pharmacists in the health clinics following an official 
training to ensure minimal risk of assessment bias. 
 
Sample size was estimated using an assumption of Malay 
BMQ to have moderate construct validity with a minimal of 5 
to 7 respondents required for each item in the questionnaire20. 
Considering a 30% drop-out rate, 180 respondents were 
required for the questionnaire validation. The sample size for 
every health clinics were distributed based on the proportion of 

patients reported in previous year in each health clinic in the 
district. 
 
Ethical issues 
Ethical clearance was obtained from Medical Research Ethics 
Committee (MREC) (NMRR-15-869-25888) while the 
permission for data collection was obtained from the Johor 
Bahru District Health Office, Malaysia. The study was 
conducted in compliance to Malaysian Good Clinical Practice 
(GCP) Guideline and Malaysian Data Protection Act. Written 
informed consents were obtained from all patients prior to their 
participation.  
 
Study instrument 
BMQ was originally developed in English by Horne R. (1999). 
BMQ-Specific consisted of two 5-item factors which assess 
beliefs on the necessity of prescribed medications (Specific-
Necessity) and concerns about prescribed medications based on 
beliefs about the danger of dependence, long term toxicity and 
the side effects of medications (Specific-Concerns). BMQ-
General comprised of two 4-item factors assessing the beliefs 
that medicines are harmful, addictive and poisons which 
should not be taken on a continuous basis (General-Harm) and 
that medicines are overused by doctors (General-Overused). 
The answers were 5-point Likert Scale, ranging from 5-
strongly agree, 4-agree, 3-uncertain, 2-disagree to 1-strongly 
disagree. The original version of BMQ was reported with good 
internal consistency and test-retest reliability as well as 
discriminant validity7. 
 
Statistical analysis 
 
Construct validity 
Construct validity was performed by using an Exploratory 
Factor Analysis (EFA) which utilises Principle Axis Factoring 
extraction method with Promax rotation21. An eigenvalue 
greater than 1 was used for constructs extraction. A factor 
loading Kaiser-Meyer-Olkin (KMO) and Bartlett’s test were 
used to justify the sampling adequacy. Analysis was performed 
using IBM SPSS version 21.023.  
 
Further analysis was performed using a Confirmatory Factor 
Analysis (CFA) with Structural Equation Modelling (SEM) 
using AMOS (Amos Development Corporation) to test the fit 
of the EFA model in Malay BMQ-General and BMQ-Specific. 
Fitness of the model were accessed based on X2/df ratio <3, 
Comparative Fit Index (CFI) > 0.95, Tucker Lewis Index (TLI) 
> 0.95 and Root Mean Square Error (RMSEA) < 0.0624,25.  
 
Feasibility 
A floor effect occurs when several of the patients score the 
lowest possible score, whereas a ceiling effect occurs when 
several of the patients score the highest possible score. The 
amount of ceiling and floor effects present determine the 
quality of the content validity. Ceiling and floor effects were 
evaluated to be satisfactory by analyzing the percentages of the 
scores at the extremes of the response scale to be less than 
15%26. 
 
Reliability 
Internal consistency and test-retest reliability were considered 
for reliability testing. Cronbach’s alpha of more than 0.5 was 
acceptable while 0.7 or more was considered as good27,28. 
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Intra-class correlation coefficient (ICC) with value of ≤0.40 
was considered as poor to fair, 0.41–0.60 moderate, 0.61–0.80 
good and >0.80 excellent29,30. Corrected item to total 
correlation of more than 0.2 was acceptable31.  
 
Results 
 
Demographic characteristics 

A total of 166 (out of 180) respondents completed the Malay 
BMQ. The majority of respondents were female (51.2%) and 
of Malay ethnicity (74.1%) having at least a secondary 
education (59.6%). The mean age of the respondents was 51.2 
(SD: 10.1) years. The majority of the diabetic respondents 
were patients who received oral treatment (49.4%) (Table 1).  
 

 
Table 1: Socio-demographic characteristics of the respondents (n=166) 

Socio-demographic characteristics              n (%) 
Gender   

Female 85  (51.20) 
Male  81  (48.80) 

Race   
Malay 123  (74.10) 
Indian 20  (12.05) 
Chinese 19  (11.45) 
Others           4  (2.41) 

Education   
Primary 31  (18.67) 
Secondary 99  (59.64) 
Tertiary 33  (19.88) 

Treatment   
Oral only 82  (49.40) 
Both oral and injectable (insulin) 58  (34.94) 
Injectable (insulin) only 25  (15.06) 

Age, (years) [mean (SD)] 51.2  (10.10) 
Duration of DM, (years) [mean (SD)] 7.5  (6.10) 

Content validity 
The BMQ was translated into Malay by two groups of 
subject-matter experts and non-subject-matter experts using 
forward and backward translations. The translated versions 
were reviewed by language experts and pharmacists. Several 
items in both BMQ-Specific and BMQ-General created 
major confusion among the respondents where the words 
mystery, protective, additive and poisons were deemed as 
confusing. Language experts were approached for opinions 
and suggestions of substitute questions with different terms 
but with similar meaning were employed. The opinions and  
 
suggestions by the respondents were considered in selecting 
the appropriate question for the four items having the 
confusing words with no item being removed from the 
Malay BMQ.  

Construct validity 
Exploratory factor analysis using a Promax rotation resulted 
in two constructs for BMQ-Specific and a single construct 
for BMQ-General with 19.5% variance for Need, 31.6% 
variance for Concern and 35.1% variance for Overuse and 
Harm. The sample was adequate for constructs extraction 
[BMQ-Specific (KMO=0.77) and BMQ-General 
(KMO=0.82)]. Bartlett’s test was statistically significant (p-
value<0.001). Construct-Need has four items that were 
similar to the original BMQ-Specific but with an additional 
item of factor loading of 0.545. Other items were extracted 
into Construct-Concern. However, all eight items which 
were distributed into two constructs in the original BMQ-
General were gathered into a single construct for Malay 
BMQ-General. The loading factors for the items ranged 
from 0.522 to 0.791 (Table 2) and the items seemed to be 
well correlated within the constructs. 
 

 
Table 2: Exploratory factor loading on Promax rotated solution of Principle Axis Factoring of Malay BMQ 

Items in constructs Concern Need Harm/Overuse 
BMQ-Specific  
(KMO: 0.769; Bartlett’s test p<0.001)    

I sometimes worry about becoming too dependent on my 
medicines. 0.776   
My medicines disrupt my life. 0.756   Having to take my medicines worries me. 0.689   I sometimes worry about the long term effects of my 
medicines. 0.659   
My medicines are mystery to me. 0.639   My health in the future will depend on my medicines.  0.791  
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My life would be impossible without my medicines.  0.771  Without my medicines I would be very ill.  0.755  My health, at present, depends on my medicines.  0.640  My medicines protect me from becoming worse.  0.543  BMQ-General  
(KMO: 0.815; Bartlett’s test p<0.001)    

Natural remedies are safer than medicines.   0.665 
All medicines are poisons.   0.664 
Medicines do more harm than good.   0.626 
Doctors use too many medicines.   0.607 
Most medicines are additive.   0.569 
If doctors had more time with patient, they would prescribe 
fewer medicines.   0.542 

Doctors place too much trust in medicines.   0.528 
People who take medicines should stop their treatment for a 
while every now and again.   0.522 

Explained variance after extraction (%) 31.600 19.500 35.100 

Feasibility and reliability 
The floor effects ranged from 0.6% to 1.6% while ceiling 
effects ranged from 0.6% to 2.4% across the construct 
which preserved the realistic measure to detect any 
significant observation and responsiveness of respondents. 
Skewness and kurtosis for all three constructs were in the 
acceptable range with no severe normality violations (Table 
3).  

 
The internal consistency of the constructs was measured 
using Cronbach’s alpha with the values ranging from 0.74 to 
0.75. Test-re-test reliability testing using ICC resulted in fair 
and moderate correlation whereas item-total correlation of 
the constructs ranged from 0.35 to 0.64 (Table 3).  
 

 
Table 3: Internal consistency and reliability of Malay BMQ 

Statistical parameters 
Constructs 

Concern Need  Harm/Overuse 
Skewness, kurtosis 0.08, 0.62 -0.02, -0.10 0.12, 0.36 
Cronbach's α 0.75 0.75 0.74 
ICC* (95% CI) 0.75 (0.68, 0.81) 0.75 (0.68, 0.81) 0.74 (0.69, 0.79) 
Testa [mean (SD)] 16.6 (3.2) 17.1 (3.2) 24.1 (4.1) 
Re-testa [mean (SD)] 16.4 (3.3) 17.3 (3.1) 24.2 (3.9) 
Floor effect [n (%)] 1 (1.6) 2 (1.2) 1 (0.6) 
Ceiling effect [n (%)] 2 (1.2) 4 (2.4) 1 (0.6) 
Item-total correlation (range) 0.44, 0.60 0.35, 0.64 0.37, 0.49 

*Mean measure,  
ICC-Intra-class correlation, SD-Standard deviation 
a Paired t-test: Need: p-value=0.517; Concern: p-value=0.615; Overuse & Harm: p-value:0.797 
 
CFA analysis using AMOS was performed to justify the 
goodness of fit of the Malay BMQ. The Malay BMQ-
General revealed a good fit with X2/df of 1.41 which is 
lower than 3. RMSEA was lower than 0.08 and CFI was 
reported as 0.952 which is greater than 0.9. However, TLI 
and NFI values were lower than the proposed cutoff of 0.95 
which  
 

 
reflected the model’s failure to improve the fit by 95% 
relative to a null model. Similarly, Malay BMQ-Specific 
was also fit with X2/df of 1.81, RMSEA of 0.067, CFI of 
0.923 and failed to improve model fit by 95% relative to a 
null model since the TLI and NFI values were lower than 
0.95 (Figure 1). 
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Figure 1: Path diagram of standardized parameters of SEM in the Malay BMQ 

 
Discussion 
Our study is the first to translate the BMQ questionnaire into 
Malay and validate it in the Malaysian population particularly 
among DM patients. The Malay BMQ questionnaire was found 
to be a reliable and valid survey tool for Malaysian DM 
population. The study finding discovered that the Malay BMQ 
questionnaire has a good internal consistency and validity for 
DM population in Malaysia. Comparison with previous studies 
(Table 4) which has translated BMQ indicated similar patient 
criteria where the average patient's age is within the range of 
44-56 years similar to the present study with an average of 51 
years and an average of 50% of patients were male. The 
original BMQ was translated into Portuguese, Persian, French, 
Maltese and other versions11,15,16,17,32,33,34. The translated BMQ 
has been validated among hypertensive, psychiatric, mental 
illnesses, asthmatic and diabetic patients11,15,16. 
 
The Malay BMQ was successfully validated on Type II 
diabetes mellitus patients who were on oral and/or insulin 
medications for a period of at least 2 months. Gatt (2017) has 
also reported that Maltese BMQ has been translated and 
validated among 25% of diabetic patients from the total 
number of samples15. Cronbach alpha was within a range of 
0.50-0.67 similar to the present study with Cronbach alpha 
between 0.74-0.75. Both studies have shown that measurement 
of the medication beliefs among diabetic patients can be 
successfully conducted by using the translated version of 
BMQ. 
 

The present study of Malay BMQ presented with two 
constructs for BMQ-Specific and a single construct for BMQ-
General but the original BMQ was reported with only two 
constructs for BMQ-General7. However, the present study 
successfully replicated the findings reported by Samalin (2017) 
with a single construct for BMQ-General - validated the 
French BMQ among mental illness patients which resulted 
with 42% variance with factor loading in a range of 0.49 to 
0.78 for BMQ-General with similar findings as in the Malay 
BMQ with 35% variance with factor loading in a range of 0.52 
to 0.6711. Both studies reported good and reliable internal 
consistencies. Similarly, Salgado (2013) and Mostafavi (2016) 
also reported good internal consistencies with Cronbachs’ 
alpha value that was greater than 0.6 but with two constructs 
extracted for BMQ-General as in the original BMQ16,17.  
 
In order to preserve the meaning and contents of the original 
BMQ, the translation process was carried out carefully by 
subject matter and language experts. Words such as mystery, 
protective, additive and poisons were among the words that 
pose difficulties in understanding among respondents in Malay 
BMQ. Subsequently, the words mystery and additive were 
maintained while protective and poisons were substituted with 
words which suit the local diabetes patient population context. 
Salgado (2013) also reported that the word mystery was a 
challenge in the translation of Portuguese BMQ17. Meanwhile, 
Mahler (2012) reported that natural remedies was an issue in 
the translation of German version of BMQ and the word was 
replaced with conventional medicine which was considered as 
appropriate to the German population9. 
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Factor loading was not smooth enough for Malay BMQ-
Specific as the item “my medicines protects me from becoming 
worse” was extracted into Need instead of Concern with 
marginal difference in the loading factor within the two 
constructs. The original BMQ extracted this item with factor 
loading 0.670 into Concern7. Nevertheless, in the present study 
the item was extracted with factor loading 0.543. Removal of 
the item does not improve the model fit in Malay BMQ-
Specific. Therefore, it is hypothesized that that the type II DM 
patients tend to perceive the fact the “diabetic medicine 
protects me from becoming worse” as a necessity rather than a 
concern. Thus, it was remained to be extracted in Need. 
Similar factor loading issues were reported in other versions of 
BMQ12,15. 
 
The findings from the confirmatory factor analysis of Malay 
BMQ were similar to the ones reported by Mostafavi (2016) 

for Persian BMQ. Persian BMQ which was validated among 
hypertensive patients produced a fit model with CFI values of 
0.958 and RMSEA of 0.07316. Similarly, in the present study, 
the Malay BMQ was reported with good construct validity, 
having a CFI value of greater than 0.9 and RMSEA as high as 
0.067. Meanwhile, Fall (2017) also reported CFI of 0.89 and 
RMSEA of 0.08 for French BMQ. The reported results 
indicated that the construct validity was good for a fit model 
for both BMQ-General and BMQ-Specific questionnaires2. 
 
The present study achieved the estimated sample with 92.2% 
response rate among Type II diabetic patients. However, the 
discriminant validity was not considered in the study which 
limits the generalisability of the findings into other groups of 
patients apart from diabetes. Researchers intended to further 
validate Malay BMQ may consider to use a wide variety of 
patients groups so that the generalisability can be improved. 
 

 
Table 4: Comparison of other studies 

Author Year of study  Sample  
Findings 

Criteria BMQ-Specific BMQ-General 
Need Concern Harm Overuse 

Horne R. 
et al., 
1999 

March-May 
1994 

(Original 
BMQ)7 

n=524 (asthmatic, 
diabetic, 
psychiatric, renal 
dialysis, 
cardiovascular & 
general medical) 

Gender  48% male 
Age (years) Mean: 50.75 (SD: NA) 

Cronbach's α 0.55-
0.86 

0.63-
0.80 

0.47-
0.83 

0.60-
0.80 

Variance          

Salgado et 
al., 2013 

March-June 
2010 

(Portuguese 
BMQ)17 

n=300 (NA) 

Gender  30.3% male     

Age (years) Mean: 62.0, SD: 
14.4     

Cronbach's α 0.76 0.67     
Variance  44%     

Mostafavi 
F, et al, 

2016 

NA 
(Persian 
BMQ)16 

n=612 
(hypertension) 

Gender  44% male 
Age (years) Mean: 44.08, SD: 10.38 
Cronbach's α 0.89 0.90 0.93 0.85 
Variance  10.85% 18.52% 11.43% 16.50% 

Samalin L, 
et al, 2017 

NA 
(French 
BMQ)11 

n=150 
(schizophrenia, 
bipolar disorder, 
major depression 
disorder) 

Gender  44.7% male 
Age (years) Mean: 51.3, SD: 16.6 
Cronbach's α 0.83 0.68 0.80 
Variance  31.59% 22.88% 41.91% 

Gatt I, et 
al, 2017 

June-
September 

2013 
(Maltese 
BMQ)15 

n=400 (asthmatic, 
diabetic, 
cardiovascular, 
depression) 

Gender  48% male 
Age (years) Mean: 56.0, SD: 18.13 
Cronbach's α 0.73 0.66 0.56 0.48 
Variance          

Present 
study 

October 2015-
April 2016  

(Malay BMQ) 
n=166 (diabetic) 

Gender  48.8% male 
Age (years) Mean: 51.2, SD: 10.1 
Cronbach's α 0.75 0.75 0.74 
Variance  19.50% 31.60% 35.10% 

*NA-Information not 
available       
       

Conclusion 
The Malay BMQ-General and BMQ-Specific questionnaire 
was found to be a valid and reliable survey instruments to be 
used for Malaysian patients with DM. Items in Malay BMQ 
were extracted into 2 constructs in BMQ-Specific (Need and 

Concern) and a single construct for BMQ-General 
(Harm/Overuse).  
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Abstract- Present work aims to determine the relationship between 
Kelvin radii and Bulk hygroscopicity factor, the effects of these 
factors on Kelvin effect and Water activity of atmospheric aerosol 
and investigate how both Kelvin effect and Water activities affect 
atmospheric processes based on (MVN mix ratios). In the present 
study, microphysical properties of aerosols were extracted from 
the Optical Properties of Aerosols and Clouds (OPAC) at seven 
relative humidity (50%, 70%, 80%, 90%, 95%, 98% and 99%) for 
ten aerosol models  (Arctic, Antarctic, Continental clean, 
continental polluted, continental average, Desert, Maritime clean, 
maritime polluted, maritime tropical and Urban,). The parameters 
extracted were individual radii of the aerosols (both dry and wet), 
number concentrations, mass density, volume density, number 
mix ratio, mass mix ratio and volume mix ratio. The parameters 
were used to calculate effective radii and effective hygroscopic 
growth of the aerosols. These two calculated parameters were used 
in Kӧhler models to determine Kelvin radii (Kelvin effects) and 
bulk hygroscopicity factors (water activities) of the aerosols. It 
was discovered that the effective radii, effective hygroscopic 
growth factor, Kelvin effect and water activity all depends on 
aerosol composition and hygroscopicity. We also observed that 
the water activity values for all our aerosol models except the 
Urban were less than RH for number mix ratio, while the 
Maritimes, Antarctic and Arctic models are less than RH for 
volume mix ratio. And the Maritimes and Arctic models are less 
than RH for the mass mix ratio. The values of the Kelvin effect of 
all atmospheric aerosol models except the urban model, decreases 
with increase in RH and the Sahara model has a very high 
magnitude for the number mix ratio. While for the volume and 
mass mix ratios the Kelvin effects of all models decreases with 
increase in RH with very low magnitude for the Sahara model. We 
observed that as the ambient relative humidity (RH) changes, 
hygroscopic atmospheric aerosols can undergo phase 
transformation, droplet growth, and evaporation. Both Kelvin 
effect and water activity play important roles in atmospheric 
processes. These two quantities depend on Kelvin radii and bulk 
hygroscopicity factors of atmospheric aerosols. 
 
Index Terms- Kelvin effect, water activity, relative humidity, 
effective radii, effective hygroscopic growth, Kelvin radii, bulk 
hygroscopicity. 

I. INTRODUCTION 
uture climate predictions over the next century remain 
scientific goal for most of the earth science community. 

Uncertainty in predicting climate change at 2100 mainly lies in the 
uncertainty associated with feedbacks in the carbon cycle 
(Gregory et al., 2009) and aerosol forcing (Forster et al., 2007). 
These feedbacks are the results of both natural and anthropogenic 
of land-atmosphere-ocean interactions. Atmospheric aerosols are 
suspended liquid or solid particles in the atmosphere originating 
from both natural and anthropogenic activities, affect local 
radiative forcing by scattering and absorbing of terrestrial 
radiation, thus, affects radiation balance of the earth and climate 
(Hess et. al., 1998). Radiative properties of clouds depend on the 
size and number concentration of droplets, which is governed by 
atmospheric conditions, such as the number of cloud condensation 
nuclei (CCN) and the supersaturation of water. The ambient 
relative humidity changes the microphysical and optical properties 
of hygroscopic atmospheric aerosols (Cheng et al., 2008), such as 
sea-salts and water soluble. These ambient atmospheric aerosols 
are external and internal mixtures of particles with different 
chemical compounds such as soot, sulphate, nitrate, organic 
carbon and mineral dust. The state of mixing of these components 
is crucial for understanding the role of aerosol particles in the 
atmosphere, As the ambient relative humidity (RH) changes, 
hygroscopic atmospheric aerosols can undergo phase 
transformation, droplet growth, and evaporation. Phase 
transformation from a solid particle to a saline droplet usually 
occurs spontaneously when the RH reaches a level called the 
deliquescence humidity and its values depend also on the chemical 
composition of the aerosol particle (Orr et al. 1958; Tang 1976). 
The chemical composition of aerosol undergoes spatio-temporal 
changes, hence characteristics such as Kelvin radii (Kelvin 
effects) and bulk hygroscopicity factors (water activities) are 
significantly different from places and particles (Mochida et al., 
2006). Köhler equation is often used to describe both hygroscopic 
growth of aerosol particles and their activation to cloud droplets. 
It is divided into: (1) the Kelvin effect which is responsible for the 
increase in equilibrium water vapor pressure over a curved surface 
(Lewis, 2006); and (2) the Raoult effect which is the reduction in 
water activity associated with solute dissolution in terms of either 
effective hygroscopic growth and/or the effective radius of the 
mixtures at given RHs. 

F 
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          In the work of Kreidenweis et al. (2005a), the use of water 
uptake data for particles below water saturation to calculate the 
water activity as a function of solute weight percent, extrapolating 
to dilute solution concentrations relevant to describing equilibria 
at supersaturated vapor conditions was investigated. Water uptake 
data for RH below about 95% were obtained using the humidified 
tandem differential mobility analyzer (HTDMA). The HTDMA 
measures the water uptake of a nearly monodisperse aerosol at a 
controlled temperature and relative humidity. A method was 
outlined for determining aw as a function of solution composition 
from HTDMA measurements (Brechtel and Kreidenweis, 2000b; 
Prenni et al., 2001; Rader and McMurry, 1986). The HTDMA 
measures the hygroscopic diameter growth factor, GF, of particles 
at RH< 95%, where GF is defined as the ratio of the diameter in 
equilibrium with water vapor at the relative humidity, RH, to the 
dry diameter, the latter was measured at RH<95%. The use of 
HTDMA data for determining solution water activities was 
proposed by Brechtel and Kreidenweis (2000a, b); and their 
methodology was adapted to a different water activity expression. 
(B.I Tijjani and G.S.M Galadanci 2015) studied volume, mass and 
number base ratio for six aerosol type i.e. Arctic, Antarctic, 
Continental, Desert, Maritime and Urban, it was observed that 
hygroscopicity increases exponentially with relative humidity at 
every aerosol type. 
          In this study, nvm based microphysical properties such as 
individual radii of the aerosols (both dry and wet), number 
concentrations, mass density, volume density, number mix ratio, 
mass mix ratio and volume mix ratio were used to study ten types 
of atmospheric aerosols.  
 

II. METHODOLOGY  
          In the present study, microphysical properties of ten 
atmospheric aerosols type were extracted from Optical Properties 
of Aerosols and Clouds (OPAC) Table 2.1 and 2.2 shows 
composition and microphysical properties of aerosol types 
extracted from OPAC respectively. The sol and ns show that the 
aerosols are soluble and insoluble respectively; the inso represents 
the water-insoluble part of aerosol particles and consist mostly of 
soil particles with a certain amount of organic material. The waso 
represents the water-soluble part of aerosol particles that 
originates from gas to particle conversion and consist of various 
kinds of sulfates, nitrates and also organic water-soluble 
substances, thus, it contains more than only the sulfate aerosol that 
is often used to describe anthropogenic aerosols. The soot 
component is used to represent absorbing black carbon, carbon is 
not soluble in water and therefore the particles are assumed not to 
grow with increasing relative humidity. The ssam and sscm are 
sea-salt accumulation and coarse modes particles respectively and 
they consist of various kinds of salt contained in seawater. The 
suso is sulfate component (75% H2SO4) used to describe the 
amounts of sulfates found in the Antarctic aerosols. Mineral 
nucleation mode (minm), Mineral accumulation mode (miam), and 
Mineral coarse mode (micm) are mineral aerosols or desert dusts 
produced in arid regions, they consist of a mixture of quartz and 
clay minerals and are modeled with three modes to allow 
considering increasing relative number of large particles for 
increasing turbidity. The mitrate mineral transported (mitr) is 
used to describe desert dust that is transported over long distances 
with a reduced number of large particles. 
 
 

Table 2.1 Composition of Aerosol Models at 50% RH 
  

Aerosol 
models 

Components Ni 
(cm-3) 

Mi (µgm-

3) 
Vi 
(µcm-3) 

Number 
mix ratio 
(nj) 

Mass mix 
ratio(mj) 

Volume 
mix ratio 
(vj) 

Continental 
clean 

waso (sol) 2600 5.2 3.66E+6 1.0 0.591 0.673 
inso (ns) 0.15 3.6 1.78E+6 5.77E-5 0.409 0.327 

Continental 
average 
 

waso (sol) 7000 14.0 9.85E+6 0.458 0.583 0.653 
inso (ns) 0.4 9.5 4.75E+6 2.61E-5 0.396 0.315 
soot (ns) 8300 0.5 4.97E+5 0.542 0.021 0.0329 

Continental 
polluted 
 

waso (sol) 15700 31.4 22.08E+6 0.314 0.658 0.707 
inso (ns) 0.6 14.2 7.12E+6 0.12E-4 0.298 0.228 
soot (ns) 34300 2.1 20.52E+5 0.686 0.044 0.0656 

Urban 
 

waso (sol) 28000 56.0 3.94E+7 0.177 0.563 0.606 
inso (ns) 1.5 35.8 1.78E+7 9.49E-6 0.358 0.274 
soot (ns) 1.3E5 7.8 7.78E+6 0.823 0.079 0.12 

Sahara 
 

waso (sol) 2000 4.0 2.81E+6 0.87 0.018 0.0177 
minm (ns) 269.5 7.5 2.88E+6 0.117 0.033 0.0331 
miam (ns) 30.5 168.7 6.49E+7 1.33E-2 0.747 0.746 
micm (ns) 0.142 45.6 1.77E+7 6.17E-5 0.202 0.203 

Maritime 
clean 
 

waso (sol) 1500 3.0 2.11E+6 0.987 0.071 0.0705 
ssam (sol) 20 38.6 3.0E+7 1.32E-2 0.908 0.909 
sscm (sol) 3.2E-3 0.9 6.64E+5 2.11E-6 0.021 0.0201 

Maritime 
polluted  
 

waso (sol) 3800 7.6 5.35E+6 0.422 0.160 0.16 
ssam (sol) 20 38.6 3.1E+5 2.22E-3 0.814 0.815 
sscm (sol) 3.2E-3 0.9 3.0E+8 3.56E-7 0.019 0.018 
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soot (ns) 5180 0.3 6.64E+5 0.576 0.006 0.00653 
Maritime 
tropical 
 

waso (sol) 590 1.2 8.30E+5 0.983 0.058 0.0565 
ssam (sol) 10 19.3 1.50E+7 1.67E-2 0.928 0.927 
sscm (sol) 1.3E-3 0.3 2.70E+5 2.17E-6 0.014 0.0167 

Arctic  
 

waso (sol) 1300 2.6 18.29E+5 0.197 0.328 0.3804 
inso (ns) 0.01 0.2 11.87E+4 1.52E-6 0.029 0.03477 
ssam (sol) 1.9 3.7 28.48E+5 2.88E-4 0.544 0.5384 
soot (ns) 5300 0.3 31.69E+4 0.803 0.044 0.04643 

Antarctic 
 

suso (sol) 42.9 2.0 1.63E+6 0.998 0.910 0.9209 
ssam (sol) 0.5E-1 0.1 7.05E+4 1.09E-3 0.045 0.0411 
mitr (ns) 0.5E-2 0.1 3.24E+4 1.23E-4 0.045 0.03805 

 
Table 2.2 Microphysical Properties of Aerosol Models at 50% RH Extracted from OPAC. 

 
Aerosol 
models 

Components Minimum 
radius (µm) 

Maximum 
radius (µm) 

Density 
(gcm-3) 

Rmod 
(wet) 
(µm) 

Rmod 
(dry) 
(µm) 

Continental 
clean 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
inso (ns) 5.0E-3 20 2 4.71E-1 4.71E-1 

Continental 
average 

inso (ns) 5.0E-3 20 2 4.71E-1 4.71E-1 
waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
soot (ns) 5.0E-3 20 1 1.18E-2 1.18E-2 

Continental 
polluted 
 

inso (ns) 5.0E-3 20 2 4.71E-1 4.71E-1 
waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
soot (ns) 5.0E-3 20 1 1.18E-2 1.18E-2 

Urban 
 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
inso (ns) 5.0E-3 20 2 4.71E-1 4.71E-1 
soot (ns) 5.0E-3 20 1 1.18E-2 1.18E-2 

Sahara 
 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
minm (ns) 5.0E-3 20 2.6 7.0E-2 7.0E-2 
miam (ns) 5.0E-3 20 2.6 3.9E-1 3.9E-1 
micm (ns) 5.0E-3 20 2.6 1.9 1.9 

Maritime 
clean 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
ssam (sol) 7.7E-3 32.2 1.29 3.36E-1 2.09E-1 
sscm (sol) 7.7E-3 90.5 1.29 2.82 1.75 

Maritime 
polluted 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
soot (ns) 5.0E-3 20 1 1.18E-2 1.18E-2 
ssam (sol) 7.7E-3 32.2 1.29 3.36E-1 2.09E-1 
sscm (sol) 7.7E-3 90.5 1.29 2.82 1.75 

Maritime 
tropical 

waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
ssam (sol) 7.7E-3 32.2 1.29 3.36E-1 2.09E-1 
sscm (sol) 7.7E-3 90.5 1.29 2.82 1.75 

Arctic  inso (ns) 5.0E-3 20 2 4.71E-1 4.71E-1 
waso (sol) 6.0E-3 25 1.42 2.62E-2 2.12E-2 
soot (ns) 5.0E-3 20 1 1.18E-2 1.18E-2 
ssam (sol) 7.7E-3 32.2 1.29 3.36E-1 2.09E-1 

Antarctic 
 

ssam (sol) 7.7E-3 32.2 1.29 3.36E-1 2.09E-1 
mitr (ns) 2.0E-2 5 2.6 0.5 0.5 
suso (sol) 7.3E-3 30.5 1.25 9.8E-2 6.95E-2 

 
          Generally, atmospheric aerosol is a mixture of different (soluble and insoluble) components. Therefore, the information on the 
hygroscopicity modes was merged into an ‘’overall’’ or ‘’bulk’’ or ‘‘effective’’ radius and hygroscopic growth factor of the mixture. 
From the hygroscopic data obtained from microphysical properties of aerosols extraction using optical properties of aerosols, the 
effective radius for all the aerosol models was calculated using the relation 
𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆) = (∑ 𝑥𝑥𝑘𝑘𝑟𝑟𝑘𝑘3𝑘𝑘 )1 3�                  (1) 
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          where, S is taken for eight values 0%, 50%, 70%, 80%, 90%, 95%, 98% and 99% RH and the summation were performed over 
all compounds present in the particles and xk represent their respective volume fractions or number fractions and mass fractions using 
the Zdanovskii-Stokes-Robinson relation (ZSR relation; Sjogren et al., 2007; Stokes and Robinson, 1966; Meyer et al., 2009; Stock et 
al., 2011). 
 
          The calculated effective radii for number, volume and mass mix ratios were plotted against relative humidity and observed. 
We defined aerosol hygroscopic growth factor as 
𝑔𝑔(𝑆𝑆) = 𝑟𝑟(𝑆𝑆)

𝑟𝑟(𝑆𝑆=0)
                  (2) 

 
          Where r(S) and r(S=0) are the radii of the wet and dry aerosols respectively. Now, the effective hygroscopic growth factor geff(S), 
which represents the entire aerosol’s particle population is given as: 
𝑔𝑔𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆) = (∑ 𝑥𝑥𝑘𝑘𝑔𝑔𝑘𝑘3𝑘𝑘 )1 3�         (3)   
 
          Equation (3) were used directly to calculate the effective hygroscopic growth factor of the aerosol models. The calculated effective 
hygroscopic growth factors were plotted against RH and observed. 
          The growth of aqueous droplets in ambient is commonly described by Köhler theory (Köhler, 1936; Gysel et al., 2002; 
Kreidenweis et al., 2005). According to Köhler theory, the equilibrium water vapor saturation ratio, S, is given by  
𝑆𝑆 = 𝑎𝑎𝑤𝑤𝐾𝐾𝑒𝑒                   (4) 
 
where, aw denotes the water activity or Raoult term, and Ke is the Kelvin effect. 
The equilibrium water vapor saturation ratio for a droplet was described by Kreidenweis et al., 2005, as 
ln 𝑆𝑆 = 𝐴𝐴

𝐷𝐷
− 𝐵𝐵

𝐷𝐷3
                   (5) 

Where, D is aerosol particle diameter. 
𝐴𝐴 = 4𝜎𝜎𝑀𝑀𝑀𝑀𝑤𝑤

𝑅𝑅𝑅𝑅𝜌𝜌𝑤𝑤
                  (6a)  

𝐵𝐵 = 6𝑛𝑛𝑠𝑠𝑀𝑀𝑤𝑤
𝜋𝜋𝜌𝜌𝑤𝑤

                (6b) 
 
          Where R is the universal gas constant, T is the temperature, 𝜎𝜎 is the surface tension, M, 𝑊𝑊𝑤𝑤 , 𝜌𝜌𝑤𝑤, 𝑛𝑛𝑠𝑠 are molar volume of pure 
water, molar volume of solute, density of the solute and particles number respectively. 
          Now, for our atmospheric aerosol models, Eq. (5) was adapted but rewritten to represents the property of the bulk components as 
ln 𝑆𝑆 = 𝐴𝐴

2𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆)
+ 𝐵𝐵

8𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒
3 (𝑆𝑆)

                 (7) 

 
          Relationship between droplet radius-RH and A (Kelvin radius) and B (Bulk hygroscopicity factor) were established by computing 
multiple regression analysis with MS Excel for equation (7) 
 
          Comparing the first term on the right-hand side of Eq. (7) with Eq. (4), we obtain 
ln𝐾𝐾𝑒𝑒 = 𝐴𝐴

2𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆)
                  (8) 

 
Where A is the characteristic length for the effect of surface tension (or Kelvin radius)  
Taking natural log of both sides of equation (8), we obtain  
𝐾𝐾𝑒𝑒 = 𝑒𝑒𝑥𝑥𝑒𝑒 � 𝐴𝐴

2𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆)
�                  (9) 

 
Also, comparing the second term on the right-hand side of Eq. (7) with Eq. (4), we get 
ln𝑎𝑎𝑤𝑤 = 𝐵𝐵

8𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒
3 (𝑆𝑆)

                (10) 

 
The parameter B was described as the bulk hygroscopicity factor under subsaturation conditions (Mochinda et al., 2006). 
This also implies, 
𝑎𝑎𝑤𝑤 = 𝑒𝑒𝑥𝑥𝑒𝑒 � 𝐵𝐵

8𝑟𝑟𝑒𝑒𝑒𝑒𝑒𝑒
3 (𝑆𝑆)

�                (11) 

 
          The calculated Kelvin effects and water activities using Eq. (9) and Eq. (11) were substituted into Eq. (4) to calculate the saturation 
ratio; these parameters were plotted against RH and observed. 
          The relationship between growth factors, composition, and water activities are deduced and given in functional form as 
(Kreidenweis et al., 2005a): 
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𝑔𝑔𝑒𝑒𝑒𝑒𝑒𝑒(𝑆𝑆) = �1 + (𝑎𝑎 + 𝑏𝑏.𝑎𝑎𝑤𝑤 + 𝑐𝑐.𝑎𝑎𝑤𝑤2 ) 𝑎𝑎𝑤𝑤
1−𝑎𝑎𝑤𝑤

�
1
3             (12) 

This implies that, 
𝑔𝑔𝑒𝑒𝑒𝑒𝑒𝑒3 (𝑆𝑆) − 1 = (𝑎𝑎 + 𝑏𝑏.𝑎𝑎𝑤𝑤 + 𝑐𝑐.𝑎𝑎𝑤𝑤2 ) 𝑎𝑎𝑤𝑤

1−𝑎𝑎𝑤𝑤
             (13) 

 
Where, a, b and c are polynomial coefficients, which were determined by multiple regression analysis using MS Excel. 
 

III. RESULTS AND DISCUSSIONS 
3.1 Effective Radius (Reff) 
          The effective radius of ten aerosol models was calculated using eq. (1). The calculated effective radii were plotted against the 
relative humidity and the graphs are shown in figures 1a, 1b & 1c. 

 
Figure 3.1a Effective Radius (number mix ratio) against RHusing eq. (1) 
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Figure 3.1b Effective Radius (volume mix ratio) against RH using eq. (1) 

 
Figure 3.1c Effective Radius (mass mix ratio) against RH using eq. (1) 

 
3.2 Effective growth (geff) 
          The effective growth of the aerosol models were calculated from eq. (3.3). The graphs of effective growth against RH are shown 
in figures 4.2a, 4.2b & 4.2c. 
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Figure 3.2a Effective Growth (number mix ratio) against RH using eq. (3) 

 
Figure 3.2b Effective Growth (volume mix ratio) against RH using eq. (3) 
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Figur3 4.2c Effective Growth (mass mix ratio) against RH using eq. (3) 

 
3.3 WATER ACTIVITY (aw) 
          The water activity of the aerosol models were calculated using equation (1). The graphs of water activity against RH are shown 
in figure 4.3a, 4.3b & 4.3c. The water activity curve of Sahara aerosol type could not be shown in the graphs because it’s aw values is 
not in the range of aw values of other aerosol models (see appendix A). 
 

 
Figure 3.3a Water Activity (number mix ratio) against RH using eq. (11) 
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Figure 3.3b Water Activity (volume mix ratio) against RH using eq. (11) 

 
Figure 3.3c Water Activity (mass mix ratio) against RH using eq. (11) 

 
 
3.4 KELVIN EFFECT (Ke) 
          Eq. (9) was used to calculate the Kelvin effect of all aerosol model types. The graphs of Kelvin effect against RH are shown in 
figure 4.4a, 4.4b & 4.4c. Kelvin effect curve of the Sahara model isn’t included in the graphs because Ke values are not in range of the 
values of other aerosol models (see appendix B). 
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Figure 3.4a Kelvin Effect (number mix ratio) against RH using eq. (9) 

 
 

 
Figure 3.4b Kelvin Effect (volume mix ratio) against RH using eq. (9) 
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Figure 3.4c Kelvin Effect (mass mix ratio) against RH using eq. (9) 

 
3.5 SATURATION RATIO (S) 
The saturation ratio, S, of the aerosol model types are calculated using eq. (4). The following are the graphs of saturation ratio against 
RH. 

 
Figure 3.5a Saturation Ratio (number mix ratio) against RH using eq. (4) 

 

50 60 70 80 90 100

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

Ke
lvi

n e
ffe

ct 
(K

e)

Relative humidity (%)

 Antarctic    Arctic
 Cont.Averag    Cont.Clean
 ContPollute    Mar.Tropica
 Mar.Pollute    Mar.Clean
 Urban

50 60 70 80 90 100
0.5

0.6

0.7

0.8

0.9

1.0

1.1

Sa
tu

ra
tio

n 
ra

tio

Relative humidity (%)

 Antarctic
 Arctic
 Con.Average
 Con.Clean
 Con.Pollute
 Mar.Tropica
 Mar.Pollute
 Mar.Clean
 Sahara
 Urban

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8610
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              85 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8610   www.ijsrp.org 

 
Figure 3.5b Saturation Ratio (volume mix ratio) against RH using eq. (4) 

 
Figure 3.5c Saturation Ratio (mass mix ratio) against RH using eq. (4) 

 
3.6 Regression Analysis of Eq. (7)  
          From the regression analysis of Eq. (7) using the effective radii the calculated parameters A (Kelvin radii) and B (Bulk 
hygroscopicity factors) for all aerosol models are given below. 
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Table 3.1a. Result of regression analysis of eq. (7) using the number mix ratio 
 
Aerosol 
Model 

R squared Significance 
F 

A P-value 
(A) 

B P-value 
(B) 

Antarctic 0.972297 0.000497 0.053233 0.030835 -0.00705 0.000762 
Arctic 0.969627 0.000598 0.011411 0.060082 -0.00011 0.001151 
Continental 
Average 

0.933104 0.002942 0.018293 0.046012 -9.10E-05 0.004664 

Continental 
Clean 

0.939013 0.00244 0.022165 0.043431 -0.00018 0.003841 

Continental 
Polluted 

0.934255 0.002841 0.015945 0.045431 -6.10E-05 0.004495 

Maritime 
Tropical 

0.979281 0.000277 0.033865 0.055035 -0.00459 0.000522 

Maritime 
Polluted 

0.977939 0.000314 0.018286 0.055487 -6.60E-04 0.000594 

Maritime 
Clean 

0.979171 0.00028 0.031613 0.05511 -0.00371 0.000528 

Sahara 0.731737 0.051428 1.712919 0.080136 -0.084 0.07439 
Urban 0.918251 0.00442 0.015732 0.051801 -4.30E-05 0.007077 

 
Table 3.1b  Result of regression analysis of eq. (7) using the volume mix ratio 

Aerosol 
Model 

R squared Significance 
F 

A P-value 
(A) 

B P-value (B) 

Antarctic 0.888709 0.008292 0.08741 0.230889 -0.02877 0.023721 

Arctic 0.980669 0.000241 0.096982 0.071658 -0.15085 0.0005 

Continental 
Average 

0.662749 0.083703 -0.31584 0.032508 0.045547 0.065893 

Continental 
Clean 

0.661153 0.084555 -0.31616 0.032686 0.046059 0.066166 

Continental 
Polluted 

0.661029 0.084622 -0.27719 0.032462 0.03112 0.065497 

Maritime 
Tropical 

0.916052 0.004666 0.868893 0.031727 -3.70563 0.006399 

Maritime 
Polluted 

0.92314 0.0039 0.903454 0.025835 -4.0356 0.005094 

Maritime 
Clean 

0.917835 0.004466 0.983164 0.026847 -4.5716 0.005844 

Sahara 0.717813 0.057242 -7.52069 0.063588 33.88249 0.075589 

Urban 0.66658 0.081678 -0.31101 0.032119 0.04257 0.065269 

 
Table 3.1c Result of regression analysis of eq. (7) using the mass mix ratio 

Aerosol 
Models 

R squared Significance 
F 

A P-value 
(A) 

B P-value 
(B) 

Antarctic 0.809861 0.025003 0.105974 0.341703 -0.03955 0.073584 

Arctic 0.976038 0.000371 0.10311 0.084664 -0.15406 0.000823 

Continental 
Average 

0.680441 0.074584 -0.41129 0.032098 0.086766 0.064907 
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Continental 
Clean 

0.679839 0.074885 -0.41174 0.032067 0.087687 0.064912 

Continental 
Polluted 

0.677036 0.076293 -0.35671 0.031799 0.059058 0.064615 

Maritime 
Tropical 

0.916581 0.004606 0.865396 0.031473 -3.68395 0.006308 

Maritime 
Polluted 

0.926023 0.003608 0.894618 0.024169 -3.97767 0.004648 

Maritime 
Clean 

0.921135 0.004109 0.980304 0.024741 -4.54907 0.005282 

Sahara 0.711807 0.059857 -17.5557 0.078646 85.33011 0.084574 

Urban 0.681981 0.073819 -0.4046 0.032085 0.081247 0.064719 

 
3.7 Regression Analysis of Eq. (13)  
Below are the results of the polynomial coefficients a, b and c of eq. (13) using multiple regression analysis with excel. 

 
Table 3.2a result of regression analysis of Eq. (13) using number mix ratio 

Aerosol 
Model 

R squared Significance 
F 

a P-value  
(a) 

b P-value 
(b) 

c P-value   ( c) 

Antarctic 1.000000 3.55E-10 2.258894 3.03E-06 1.155791 1.66E-03 -1.03521 4.25E-04 

Arctic 0.998979 3.60E-05 -0.44874 0.12032 2.115164 0.019178 -1.57617 0.009503 

Continental 
Average 

0.999984 6.95E-08 -0.20779 0.086153 2.942578 0.000395 -1.59061 0.001161 

Continental 
Clean 

0.999987 5.36E-08 -0.1696 0.396998 5.353031 0.000488 -2.86942 0.00139 

Continental 
Polluted 

0.999985 6.17E-08 -0.12856 0.099608 1.964976 0.000366 -1.0623 0.001063 

Maritime 
Tropical 

0.998721 5.05E-05 -2.22403 0.177093 10.2551 0.034009 -7.63885 0.016339 

Maritime 
Polluted 

0.998624 5.63E-05 -0.96965 0.162632 4.418218 0.03126 -3.28989 0.015095 

Maritime 
Clean 

0.998671 5.34E-05 -2.24926 0.174163 10.30879 0.033771 -7.67686 0.016242 

Sahara 0.799435 1.35E-02 16758.88 0.002737 0 NA 0 NA 

Urban 0.999975 1.38E-07 -0.2257 0.009318 1.705166 0.000316 -0.94508 0.000984 
 
 

Table 3.2b Result of regression analysis of Eq. (13) using volume mix ratio.    

Aerosol 
Model 

R squared Significance F a P-value 
(a) 

b P-value 
(b) 

c P-value   ( 
c) 

Antarctic 0.999821 2.63E-06 -2.42427 0.11077 16.65941 0.005117 -12.6153 0.002462 

Arctic 0.999996 9.93E-09 1.513417 0.013533 3.365144 0.016134 -2.77939 0.004772 

Continental 
Average 

0.997793 0.000114 3.148554 0.030978 -1.23197 0.349591 -1.21421 0.019165 
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IV. DISCUSSIONS 
4.1 Effective Radius 
          The effective radius of aerosols is dependent on the 
composition of such aerosols, its hygroscopic nature and relative 
humidity. The effective radius (Figure 3.1a) of all aerosol models 
increases with increase in relative humidity. All aerosol models 
except the Maritimes and the Antarctic model only shows 
appreciable increase in their effective radius at relative humidity 
> 90%. Both effective radii (Figure 3.1b and figure 3.1c) curves 
are of the same pattern with difference only in their values. This is 
so because of the relation between mass and volume i.e. mass is 
directly proportional to volume. In both cases all the Continentals 
and Urban aerosols decreases with increase in relative humidity 

while the remaining aerosol models increases with increase in 
relative humidity. 
 
4.2 Effective Growth Factor 
          This is the hygroscopic growth factor of aerosols. It is 
dependent on the hygroscopicity of the aerosols’ composition, 
effective radius and relative humidity. In figure 3.2a, the effective 
growth factor of Antarctic aerosol has the highest value and is 
highly sensitive to RH than the other aerosols while the Urban 
aerosol model has the lowest values and less sensitive to RH. In 
the other two cases (figure 3.2b and figure 3.2c), the Maritime 
models possesses the highest value and more sensitive to RH than 
the other aerosol models while the Sahara has the lowest values 
and is less sensitive to RH. 
 

Continental 
Clean 

0.997756 0.000117 3.157237 0.030789 -1.25196 0.345211 -1.22135 0.019461 

Continental 
Polluted 

0.997832 0.000111 3.066829 0.031081 -1.15892 0.368995 -1.25533 0.016739 

Maritime 
Tropical 

0.999956 3.27E-07 12.89818 0.008075 -56.6944 0.003283 110.7113 0.000121 

Maritime 
Polluted 

0.999966 2.14E-07 21.3911 0.000671 -93.9456 0.000267 147.3837 2.25E-05 

Maritime 
Clean 

0.999973 1.55E-07 22.03662 0.000561 -100.822 0.000214 169.061 1.55E-05 

Sahara 0.999093 3.01E-05 0.848412 0.138606 0.015413 0.664764 -0.00289 0.006445 

Urban 0.997908 1.06E-04 3.122777 0.031067 -1.17733 0.360297 -1.19697 0.018055 
 

Table 3.2c Result of regression analysis of Eq. (13) using mass mix ratio 
Aerosol 
Model 

R squared Significance 
F 

a P-value 
(a) 

b P-value 
(b) 

c P-value (c 
) 

Antarctic 0.999076 3.10E-05 -7.09648 0.080552 30.46983 0.01909 -21.2985 0.014383 

Arctic 0.999996 7.71E-09 1.212138 0.020272 4.224447 0.005231 -3.29362 0.001804 

Continental 
Average 

0.99852 6.28E-05 3.907586 0.013857 -1.87589 0.142423 -0.9004 0.025742 

Continental 
Clean 

0.998525 6.25E-05 3.903243 0.013686 -1.87948 0.141688 -0.90922 0.025241 

Continental 
Polluted 

0.999116 2.90E-05 -6.31507 0.014498 15.6516 0.002324 -8.92964 0.000415 

Maritime 
Tropical 

0.999976 1.29E-07 14.58893 0.00165 -63.1731 0.000673 116.0725 2.93E-05 

Maritime 
polluted 

0.999978 1.13E-07 22.18538 0.000248 -96.6615 9.96E-05 148.3258 8.92E-06 

Maritime 
Clean 

0.999965 2.27E-07 21.23913 0.001033 -97.6174 0.000388 165.4878 2.69E-05 

Sahara 0.999889 1.29E-06 0.144825 0.163241 0.000331 0.010656 -2.50E-07 7.04E-05 

Urban 0.998583 5.89E-05 3.863578 0.01375 -1.81111 0.146171 -0.8949 0.023748 
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4.3 Water Activity 
          The water activity of aerosols is dependent on the effective 
radius and % water soluble of aerosols. The water activity (figure 
3.3a) of all aerosol models are sensitive to RH, they increase with 
increase in RH (increases exponentially). The Sahara aerosol has 
the lowest value of aw while the Maritimes have the highest values 
of aw. In the other two cases (figure 3.3b) and (figure 3.3c) the 
curves have same behavioural patterns. The aerosol models show 
observable dependency on RH at 90% RH and above. The 
Maritimes, Sahara and Urban show great sensitivity at RH > 90% 
while the remaining aerosol models are slightly sensitive at RH > 
90%. 
 
4.4 Kelvin Effect 
          The Kelvin effect of aerosol is affected by the hygroscopic 
nature of the aerosol composition and its effective radius. The 
Kelvin effect (figure 3.4a) of all the aerosol models decreases with 
an increase in RH. The Maritime models have the lowest Kevalues 
while the Sahara model has the lowest Ke values. All the aerosol 
models show high sensitivity to RH at RH > 90%. The other two 
cases (figure 4.4b and figure 3.4c) have similar curve patterns 
(also decreases as RH increases and high sensitivity to RH at 95% 
and above). The Maritime models show dependency on RH at all 
RH but the other aerosol models only show an observable 
dependency at RH > 80%. 
 
4.5 Saturation Ratio 
          The saturation ratio is the ratio of the vapor pressure of 
water over the drop to the saturation vapor pressure of water at that 
temperature and is equivalent to the product of water activity and 
Kelvin effect. It can be equated to the fractional ambient relative 
humidity if the droplet is in equilibrium with its surrounding. All 
the aerosol models are highly sensitive to RH (i.e. increase with 
increase in RH) except Sahara and Urban models (in figure 3.5a) 
and Sahara, Urban and the Continentals (in figure 3.4b and figure 
3.5c) who only show a sharp increase in their saturation ratio at 
RH > 90%.  
 
4.6 Table 3.1a, 3.1b and 3.1c. 
          The significance F determines which of the mixing ratios is 
best suitable for determining the parameters if significance F< 
0.05 the mixing ratio is better but when it is greater than 0.05, the 
method is not suitable. The P-value determines the contribution of 
parameters in an equation. If P-value <0.05, the parameters 
contributes significantly in the equation but, if P-value ≥ 0.05 the 
contribution of the parameters to the equation is insignificant. 
Also, from the values of Kelvin radii and Bulk hygroscopicity, the 
positive values are for concave curvature while negative values are 
for convex curvature. 
          From table 3.1a, 3.1b and 3.1c: (1) Antarctic model, both A 
and B of the number mix ratio contributed significantly to the 
equation. For the volume mix ratio, B contributed significantly 
while contribution of A to the equation is insignificant. Finally, for 
mass mix ratio, both A and B has insignificant contribution to the 
equation. Due to the significant F, all three mixing ratios are the 
suitable for determining A and B; (2) Arctic model, only B 
contributed to the equation in all three ways. Due to the significant 
F, all three mixing ratios are the suitable for determining A and B; 
(3) all Continental aerosol models, both A and B contributed 

significantly to the equation in number mix ratio but, only A 
contributed to the equation in both volume and mass mix ratio. 
The number mix ratio is best suitable for determining A and B ;(4) 
for all Maritime aerosol models, only B contributed significantly 
to the equation in number mix ratio while A and B contributed 
significantly to volume and mass mix ratio. All three mixing ratios 
are suitable for determining A and B; (5) Sahara model, 
contribution of A and B are insignificant in all three methods. All 
three mixing ratios may be used to determine A and B; finally (6) 
Urban model, only B contributed significantly to the equation in 
number mix ratio while, for both volume and mass mix ratio, only 
A has a significant contribution. The number mix ratio is 
preferable for determining A and B. 
 
4.7 Table 3.2a, 3.2b and 3.2c  
          From table 3.2a, 3.2b and 3.2c: (1) Antarctic model, a, b and 
c of number mix ratio contributed significantly to the equation, for 
both volume and mass mix ratio only b and c has significant 
contribution in the equation. All three mixing ratios are suitable 
for determining A and B; (2) Arctic model, for number mix ratio, 
only b and c contributed significantly to the equation, while in a, 
b and c contributed significantly to the equation in both volume 
and mass mix ratio. All three mixing ratios are suitable for 
determining A and B; (3) Continental average and Continental 
clean model, for number mix ratio, only b and c contributed 
significantly to the equation while only a and c contributed 
significantly to the equation for both volume and mass mix ratios. 
All three mixing ratios are suitable for determining A and B; (4) 
Continental polluted, only b and c has significant contribution in 
the equation for number mix ratio while, a and c contributed 
significantly to the equation for volume mix ratio but, for mass 
mix ratio, all the polynomial coefficient a, b and c contributed 
significantly to the equation. All three mixing ratios are suitable 
for determining A and B; (5) Maritimes models, in number mix 
ratio of all Maritimes models, only b and c contributed 
significantly to the equation while for both volume and mass mix 
ratio, all the polynomial coefficients contributed significantly to 
the equation. All three mixing ratios are suitable for determining 
A and B; (6) Sahara model, only a contributed significantly to the 
equation for number mix ratio while only c has a significant 
contribution to the equation in volume mix ratio but, both b and c 
contributed significantly to the equation for mass mix ratio. All 
three mixing ratios are suitable for determining A and B; lastly (7) 
Urban model, all the polynomial coefficients contributed 
significantly to the equation for number mix ratio, while for both 
volume and mass mix ratio, only a and c contributed significantly 
to the equation. All three mixing ratios are suitable for determining 
A and B. 
 

V. SUMMARY 
          The hygroscopicity data of aerosols were obtained from the 
microphysical properties of aerosols using Optical Properties of 
Aerosols and Clouds (OPAC). With these hygroscopic data, we 
were able to calculate the effective radii, effective growth factor, 
water activity, Kelvin effect and saturation ratio of ten different 
aerosol models using three mixing ratios: (1) number mix ratio; 
(2) volume mix ratio; and (3) mass mix ratio. Method (2) and (3) 
gives similar results because of the relationship between mass and 
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volume (both are directly proportional to each other). In all cases, 
the aerosols show smooth water uptake curve with no 
deliquescence or efflorescence behavior. 
          The effective radius of each aerosol is dependent on the 
compositions of such aerosol, its hygroscopic nature and relative 
humidity. The water activity is dependent on the effective radius 
and % water soluble of the aerosol. The Kelvin effect is affected 
by the hygroscopic nature of the aerosol compositions and its 
effective radius. The effective hygroscopic growth factor is 
dependent on the hygroscopicity of the aerosol compositions, 
effective radius and relative humidity. Both water activity and 
Kelvin effect were used to determine the saturation ratios. 
It was observed that the water activity values for all our aerosol 
models except the Urban were less than RH for number mix ratio, 
while the Maritimes, Antarctic and Arctic models are less than RH 
for volume mix ratio. And the Maritimes and Arctic models are 
less than RH for the mass mix ratio. The values of the Kelvin effect 
of all atmospheric aerosol models except the urban model, 
decreases with increase in RH and the Sahara model has a very 
high magnitude for the number mix ratio. While for the volume 
and mass mix ratios the Kelvin effects of all models decreases with 
increase in RH with very low magnitude for the Sahara model. 
 

VI. CONCLUSION 
          From the analysis of our results, the magnitudes and 
consequences of both Kelvin effect and water activity are 
dependent on the aerosol models hygroscopicity i.e. the solute 
compositions and how they take up water which is due to the 
presence of water soluble. Some authors state that solution water 
activity is equal to RH when solution is in equilibrium with the 
vapor and Kelvin effect is negligible. But from the magnitude of 
our calculated water activities, we can state that at equilibrium 
solution with water vapor the Kelvin effects are significant. 
          From our observation some aerosol component like soot 
does not take up water thereby, contributing to global warming. 
Most literatures use the experimental methods in determining 
water activities of known constituents of atmospheric aerosol 
particles but we used the regression analysis to determined water 
activity of real aerosol particles. One clear advantage of this 
method is that for the mixed particles, whose components are only 
slightly soluble, their contributions to water activities are captured 
in the hygroscopic data. And we can determine water activities of 
aerosols of unknown constituents also, using this method. 
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Abstract- Understanding the internal drivers of petroleum supply 

chain disruptions could provide a clue to finding lasting solution 

to the perennial incidence of petroleum product shortages in 

Nigeria. This study takes another look at petroleum supply chain 

disruption in Nigeria oil and gas industry by identifying the drivers 

of disruption and determining mitigation strategies. The study 

adopted survey method to randomly draw 284 supply chain 

executives from 38 oil and gas marketing and logistics firms in 

Nigeria downstream petroleum industry. Data for the study was 

gathered through structured questionnaire and analysed with 

descriptive statistics. Results show the top five drivers/causes of 

supply chain disruption relates to: poor quality of supply chain 

information, inaccurate product demand forecast, third party 

logistics outsourcing firms, inadequacy of critical storage 

infrastructure and components, and poor visibility of inventory 

position. From the study, major strategies for handling disruption 

challenges in the downstream petroleum supply chain includes: 

flexible supply chain, collaborative outsourcing, efficient 

management of petroleum products inventory, and supply chain 

relationship coordination. These findings suggest the need for 

Nigerian National Petroleum Cooperation (NNPC) to advance its 

supply chain management practices and possibly hands off the 

refining of petroleum products to private firms.  
 

Index Terms- Supply chain disruption, Mitigation, Downstream 

petroleum supply chain, Supply chain risks, Inventory visibility 
 

How to cite this paper:  Nsikan E. J, Ekeins-Wilson, M. T, 

Ayandike, T.O, and Ortencia, M. M (2019). Supply Chain 

Disruption in Nigeria Oil and Gas Sector: Some Mitigation 

Strategies. International Journal of Scientific and Research 

Publications, 9(2); 92-97.     

 

I. INTRODUCTION 

ver the last 10 years, the management of supply chain has 

become increasingly complex as managers devote attention 

to address issues arising from globalization, advances in 

information technology, outsourcing, diversified sourcing, and the 

lean and green supply chain demand. While the performance effect 

of these initiatives have received incredible research interest and 

commendation, they also tend to increase supply chain propensity 

to disruptions (Christopher and Lee, 2004). A major disruption in 

any commodity supply chain can have significant dwindling effect 

on profit, production level, company reputation, shareholder 

value, and relationship with customers, and may even lead to 

company closure (Afiqah, Musa, Suraya, and Norhidayah, 2014). 

The effect of major disruption in the oil and gas industry could 

ripple through all sectors of the economy that depends on oil for 

fuel energy and may have a devastating effect on national income. 

All firms face disruption tendencies in their supply chain, though 

the magnitude of effect could be alarming for smaller firms than 

larger ones. Smaller firms tend not to quickly recover from supply 

chain tension because they lack the internal and adaptive 

capability, flexibility and redundancy (Simba, Niemann, Kotzé, & 

Agigi, 2017) to remain resilience (Azadi Jafarian, Saen, & 

Mkirhedayatian, 2015) and counter supply chain risk as they 

unfold. Most small size supply chains tend to break down during 

major disruptions and many of them hardly recover afterwards. 

For some firms, it may take more than two years to return to pre-

disruption performance level.  A case in point was the fire disaster 

in 2013 that cripples the entire operation of Sunflag Textile 

Manufacturing Company in Lagos, Nigeria for close to three 

years. As Hendricks & Singhal (2005) rightly noted, regardless of 

the cause of disruption, the nature of the firm, or when the 

disruption occur – a disruption has serious devastating effect on 

firm’s economy – profitability performance, shareholder value, 

and stock price volatility (Hendricks & Singhal 2005).  

           Some supply chain vulnerability has been due to major one-

time occurrence arising from natural hazards, terrorism, and 

political instability. Example include the US September 11, 2001, 

oil pipeline explosion perpetrated by militant and insurgent groups 

in Nigeria Niger Delta, Oil workers ‘union strike in 2016, major 

fire disaster engulfing oil tankers, tank farms and gas depots, the 

west-coast port strike in 2002, the 2003 northeast blackout, and 

other acts of nature. However, many other supply chain 

disruptions particularly in Nigerian downstream petroleum 

industry could be attributed to inefficient management of the 

internal processes as well as external networks of petroleum sector 

supply chain (Akanle, Adebayo & Adetayo, 2014). In the context 

of this study, petroleum supply chain could be thought of as virtual 

network of oil and gas service dependent firms, people, 

technology, activities, information, and financial resources that are 

involved, through upstream and downstream linkages in creating 

value by making petroleum products and associated services 

available to the last-mile user in a cost effective manner.  

           In comparison with other industries, the petroleum industry 

supply chain is highly inflexible and complex. Inflexibility stems 

from production capacity of crude oil suppliers, long 

transportation lead times, and the limitations of modes of 

transportation (Hussain et al., 2006). The complexity of petroleum 

O 
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supply chain arises as a result of the numerous infrastructures and 

global outsourcing organisations operating in the industry 

(Kazemi, Szmerekovsky, 2015). Morton, (2003) notes that 

inflexibility and complexity factors make matching demand and 

supply of petroleum products an uphill task thus increasing the risk 

of disruptions. Petroleum supply chain process commences with 

the extraction of crude oil and ends with the delivery of refined 

petroleum products to consumers. Due to its complexity, any 

interruption within the chain is capable of undermining the 

process, causing delay and disruption in the entire system of 

petroleum products supply (Paul, Sarker & Essam, 2017). By 

disruption, we imply the accidental and discrete events that 

significantly impair the activeness and efficiency of any member 

of the supply chain network for an unplanned period of time 

(Snyder et al, 2014; Chopra & Sodhi 2004), and brings substantial 

negative consequences to the system (Tang and Musa 2011).  

           Nigeria is the largest producer of oil in Africa and the 

petroleum industry supply chain consists of the upstream sector, 

the midstream sector, and the downstream sector (Aminu & 

Olawore, 2014; NNPC, 2016). The upstream industry consist 

mostly of maritime firms charged with exploration, exploitation, 

and production of crude oil. The midstream supply chain 

organizations are responsible for refining and storage of petroleum 

products in tank farms and depots. The downstream supply chain’s 

activities involve marketing, distribution, and transportation of 

refined petroleum products from the refineries or import jetties to 

retail outlets to be dispensed to the customers (NNPC, 2016; 

Osuala, 2013). This study is focus on Nigeria’s downstream 

petroleum supply chain. In the downstream supply chain echelon, 

there is a complex web of petroleum service providers and 

logistics firms which rely on physical infrastructures and 

information network to perform their functions (Fernandes et al. 

2013). The complexity implies that each activity center and supply 

chain partners within the entire downstream oil service chain is a 

potential driver of disruption that should be carefully identified, 

monitored and moderated.  

           According to Simba et al, (2017) drivers are the sources 

from which supply chain disruptions occur. The literature 

delineates several sources of disruptions in petroleum supply chain 

including: third party logistics (3PL) outsourcing firms- A recent 

study by Amor & Ghorbel (2018) reveals that Nigeria tops the lists 

of countries that outsource their oil production and supply process; 

thereby increasing her vulnerability to disruption risks. The 

internal operations, external environmental factors and some 

elements within the petroleum supply chain increase disruption 

(Olsen, Haugland, Karlsen, & Husoy, 2005; Kim & Chavas, 

2003). Natural events, political crisis and global financial crises 

are examples of external environmental drivers of supply chain 

disruption. Internal operations, firm’s capabilities, information 

quality and supply chain process visibility (Williams, Ponder & 

Autry, 2009) are potential sources of petroleum supply chain 

management pressure. Operational risk refers to the disruptions 

engendered by problems within the organizational boundaries of a 

firm that affect its ability to produce and supply goods/services 

(Hussain, Assavapokee & Khumawala, 2006; Tuncel & Alpan, 

2010; Samvedi et al., 2013). Drivers within the supply chain 

include globalization, long lead-times, low product shelf life, 

increased outsourcing, and the rising call for agile, lean and green 

supply chain management (Thun & Hoenig 2011; Kleindorfer 

&Van wassenhove 2004). Knowledge of these drivers can serve 

as guidelines for managers to assess the extent of their supply 

chain vulnerability. Managers are challenged to device strategies 

or implement policies that can effectively and efficiently mitigates 

supply chain disruptions either by reducing the probability of 

occurrence, or limiting its impact on the supply process, or 

eliminating the risks altogether. 

           A vast approach to mitigating supply chain disruptions 

abound in the literature. Tang (2006) argued that mitigation 

measures could incorporate either long-term planning or short-

term planning that generates mitigation tactics and contingency 

plans. Inalegwu & Raul, (2014) suggests: increase in capacity, 

inventory, responsiveness, flexibility, aggregating demand, and 

keeping multiple and diversified supplier base. Tomlin, (2006) site 

examples of mitigation tactics to include contingent sourcing, 

expediting orders, rerouting deliveries and lateral and vertical 

emergency transshipments. Sheffi (2005) and Simona, (2016) 

suggests dual sourcing, increased product, volume, routing and 

delivery flexibility and information visibility and management. In 

Singhal, Agarwal & Mittal’s (2011) submission, having flexible 

supply base not only enables a firm to handle regular demand–

supply variances, but helps to build organizational resilience when 

major disruption occurs. Lee &Tang (1996) advocates in- house 

production of certain goods when facing potential supply 

disruptions while other products are outsourced. Nsikan, Ekeins, 

Tarela, & Affiah (2018) reported that ensuring forecast accuracy 

through proper quantification, building trust in supplier 

collaboration, and investing in supply chain 

visibility/transparency reduces the probability of disruptions. 

Inalegwu & Raul, (2014) submits that investment in appropriate 

information technology particularly radio frequency identification 

tags (RFID) is known to reduce the chances of disruptions by 

increasing inventory visibility, tracking shipment in transit and 

tracing inventory and orders across the entire system of oil supply 

chain (Inalegwu & Raul, 2014; Nsikan, John and Tommy,2014). 

Access to real time and transparent information reduces the 

bullwhip effect and provide accurate demand and supply 

information necessary to mitigate the disparities in product 

demand and supply. 

           A prominent but unfortunate feature of the Nigerian 

petroleum industry is frequent petroleum product shortages. 

Nigeria has frequently experienced disruptions in the supply of 

petroleum products over the years. This cripples business 

activities, leading to loss of revenue and underdevelopment since 

most business enterprise depends on petroleum products for 

survival (Aminu and Olawore, 2014; Adelabu, 2012; Osuala, 

2013). There are practical evidences which may suggest the 

presence of some mechanisms to mitigate disruptions in Nigeria 

petroleum industry supply chain. However, the effectiveness of 

these mechanisms appear doubtful given the numerous shortages 

of refined petroleum products, product adulteration, and the 

attendant socio-economic consequences. There is remarkable 

research interest in supply chain process disruption in the oil and 

gas industry. However, the frequent incidence of petroleum 

product shortages in Nigeria probably exemplifies the insufficient 

empirical insight into the internal drivers of petroleum supply 

chain disruption and their mitigation strategies. 
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           This study is therefore aimed at exploring the Nigeria 

downstream oil and gas industry with a twofold objectives: First, 

identifying the sources of supply chain system disruptions and 

second, determining the strategies to mitigate petroleum supply 

chain disruptions in Nigeria. With these specific objectives, we 

hope to provide a way for oil and gas industry managers to 

appreciate how their actions, behaviors and internal work 

processes promote products supply disruptions. This is likely to 

inspire the adoption of current and future mitigation practices in 

the entire petroleum supply chains. 

 

II. METHODOLOGY    

2.1 Design 

            This study was quantitative in approach and adopt survey 

methodology due to its economy, rapid data collection and ability 

to understand the characteristics of the population under study 

(Creswell & Clark, 2010; Hair, Anderson, Tatham, & Black, 

2009). The quantitative approach entails the collection of primary 

data through a structured questionnaire, and analyzing data 

numerically.  

 

2.2 Sample 

            A random sample of 423 supply chain managers 

constituted the eligible participants. They were drawn from 38 

indigenous and multinational oil prospecting, distribution and 

service firms, operating within the downstream petroleum sector 

and located within the Niger Delta region. Sample was so selected 

because of the largest concentration of oil and gas companies in 

the Niger Delta region. This ensures representativeness of the 

entire country. These set of sample participants were also selected 

because: they were all operators of oil and gas supply chain in the 

downstream petroleum sector, their supply chain activities were 

somewhat homogenous and were much likely to face similar 

petroleum supply chain disruption issues in the industry.  

 

2.3 Instrument of Data Collection   

            Primary data for the study was collected through the 

structured questionnaire which was developed by the authors and 

tested (pilot study) for content validity and reliability. Inputs were 

taken from extensive review of relevant supply chain disruption 

literature and pre-survey discussions with oil and gas supply chain 

practitioners to construct the instrument. It consisted of 5-points 

Likert type scale statements designed to prompt responses on the 

internal drivers of supply chain disruptions and the strategies for 

their mitigation. Among the 423 eligible respondents, 139 were 

either not able to complete their questionnaire on schedule or were 

not accurate in answering the questions as required. Thus, the 

remaining 284 copies of the questionnaire were found useful for 

data analysis and 67.1% response rate was achieved.  

 

2.4 Techniques of Data Analysis 

            Data collected from survey were subjected to descriptive 

analysis and interpretation. To this extent, proportion, mean score 

and standard deviation were used to describe and summarize the 

behavior of data in the distribution and to make decision. The 

mean score was derived by dividing the sum of the scale by 5 to 

get a mean score of 3.00. Mean scores > 3.00 implies that such 

variable was an important driver of disruption. In other words, a 

variable with mean score 3.00 and above constitute a high risk 

disruption factor. On the other hand, a mean score less than 3.00 

was considered an index of non-agreement, such variable was not 

considered very important in causing petroleum sector supply 

chain disruption. 

 

III. RESULTS AND DISCUSSION 

3.1. Drivers of petroleum supply chain disruption 

            In today’s supply chain, many sources of petroleum sector 

supply chain disruption can be found. It is crucial to understand 

the sources of disruption in order to develop solutions to either 

reduce or prevent their occurrence in future. Results of data 

analysis in this section depicts the various internal sources 

perceived by respondents as causing supply chain disruption in the 

study area. Data on Table 1 outlays respondent’s ranking of 

drivers of disruption in Nigerian downstream petroleum industry.  

            As can be seen from Table 1, out of the 13 drivers 

suggested, respondents ranked nine as most frequent sources of 

disruption. The top five drivers/causes relate to: poor quality of 

supply chain information (Mean= 3.79, SD= 0.97), inaccurate 

product demand forecast (mean= 3.75, SD= 1.04), third party 

logistics outsourcing firms (Mean= 3, 75, SD= 1.03), inadequate 

storage infrastructure (Mean= 3.74, SD= 1.06), poor visibility of 

inventory position (Mean= 3.7, SD= 0.99). On the other hand, 

single sourcing/rigid supplier base, poor capability of SCM 

personnel, inability to track shipment, and non-transparent 

dealings with suppliers were the bottom four drivers of petroleum 

supply chain disruption in the context of this study. From the view 

of the entire sample, it is possible to infer that the issues that create 

tension in the downstream petroleum supply chain network are 

operational in nature; and could be avoided/handled given 

availability of appropriate storage and logistics infrastructure, 

increased investment in SC information technology, proper 

coordination of key suppliers’ activities, and sharing quality 

information amongst supply chain partners. The findings appears 

consistent with Amor & Ghorbel (2018), Williams, Ponder and 

Autry, (2009), Hussain et al., (2006), Kleindorfer & Van 

Wassenhove (2004). 
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Table 1:  Drivers of petroleum supply chain disruption (N=284) 

 

Sources of Disruption VF F SF NVF NF Mean 

Score 

SD Rank 

Inadequate storage 

infrastructure. 

66(23.2) 116(40.8) 73(25.7) 21(7.4) 8(2.8) 3.74* 0.99 

 

4 

Inaccurate demand 

forecasting. 

72(25.4) 115(40.5) 65(22.9) 20(7.0) 12(4.2) 3.75* 1.04 2 

Inability to track 

shipment. 
 

37(13.0) 70(24.6) 53(18.7) 58(20.4) 66(23.2) 2.84 1.37 12 

Logistics outsourcing  83(29.2) 101(35.6) 61(21.5) 23(3.1) 16(5.6) 3.75* 1.13 3 

 

Poor quality of SC 

information. 

65(22.9) 127(44.7) 69(24.3) 12(4.2) 11(3.9) 3.79* 0.97 1 

Non-flexible 

procurement. 

50(17.6) 97(34.2) 77(27.1) 50(17.6) 10(3.5) 3.45* 1.08 8 

Poor visibility of 

inventory position. 

67(23.6) 100(35.2) 89(31.3) 20(7.0) 8(2.8) 3.70* 0.99 5 

Over dependence on 

importation  

35(12.3) 111(39.1) 46(16.2) 34(12.0) 58(20.4) 3.11* 1.35 9 

Poor capability of SCM 

personnel  

35(12.3) 86(30.3) 50(17.6) 49(17.3) 64(22.5) 2.93 1.37 11 

Poor form of transport  

infrastructure 

82(28.9) 93(32.7) 71(25.0) 27(9.5) 11(3.9) 3.73* 1.09 6 

Low investment in 

SCM technology 

75(26.4) 87(30.6) 82(28.9) 33(11.6) 7(2.5) 3.67* 1.06 7 

 

Single sourcing/rigid 

supplier base 

26(9.2) 83(29.2) 82(28.9) 36(12.7) 57(20.1) 2.95 1.26 10 

Fairness in dealing with 

suppliers 

25(8.8) 81(28.5) 75(26.4) 45(15.8) 58(20.4) 2.89 1.26 13 

 * Significant; SD = Standard Deviation; VF = Very Frequent; F = Frequent; NVF = Not Very Frequent; NF = Not Frequent; 

 SF = Somewhat Frequent  

 

3.2 Strategies for mitigating petroleum supply chain 

disruption   

            A number of strategies might help to mitigate petroleum 

supply chain disruption. We asked managers to indicate the 

strategies most often resorted to when confronted with supply 

disruptions challenges. For purpose of clarity and analysis, their 

responses were further categorized into four streams of mitigation 

strategies namely: Flexible supply chain system, logistics 

outsourcing, efficient inventory management, and supplier 

relationship management. Table 2 summarizes the extent to which 

firms apply an array of practices to combat their supply chains 

disruption challenges. 

 

 In terms of flexibility, the literature suggests that 

maintaining flexible supply chain processes could provide reliable 

option in curbing oil supply chain disruption risks. Therefore, it is 

not out of place to find respondents scoring high in all flexible 

supply chain dimensions except delivery flexibility. As can be 

observed in Table 2, delivery flexibility had the lowest score 

(Mean=2.32, SD= 1.06) and was therefore rated poorly amongst 

oil sector supply chain managers. Thus, while managers often 

resort to making their supply chain activities flexible in terms of 

product volume, contract and tendering, shipment routing, and 

procurement techniques, they were reluctant to adopt flexible 

delivery systems in complex, risky and difficult petroleum supply 

situations. In all cases, however, sample appear to depend greatly 

on volume flexibility (Mean = 4.62, SD= 1.21) to combat supply 

chain vulnerability.  
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Table 2:  Mitigation Strategies 

 

Item Description Number of agreed 

response 

Mean SD 

Flexible supply chain system 

 
   

Delivery flexibility  178 2.32 1.06 

Volume flexibility 239 4.64 1.21 

Flexible contract and tendering 206 3.35 0.79 

Shipment route flexibility  215 3.41 0.86 

Procurement flexibility 236 3.49 0.82 
 

Logistics outsourcing    

Storage and distribution outsourcing 224 4.34 1.06 

Infrastructure management outsourcing 219 3.12 0.81 

Supply chain personnel outsourcing 251 4.03 1.38 

 

Efficient inventory management 
   

Build buffer capabilities 188 3.20 1.16 

Monitor inventory level 231 2.45 1.02 

Invest in inventory system IT infrastructure 

(eg RFID) 

232 2.67 1.21 

Shipment visibility (Track &Trace) 235 2.36 1.08 
 

Supplier relationship management  
   

Multiple & diversified supplier base  283 4.61 1.24 

Collaborate intelligently 227 2.10 1.07 

Evaluate performance capabilities 231 1.99 0.97 

Vendor development 208 2.79 1.20 

        

Proper outsourcing practice was also considered a way of 

handling issues in the petroleum supply chain network. 

Respondents made case for participating in outsourcing 

agreement in three significant areas, namely: storage and 

distribution, (Mean = 4.34, SD= 1.06), management of oil 

infrastructure (Mean = 3.12, SD= 0.81), and personnel 

outsourcing (Mean = 4.03, SD= 1.38). All three outsourcing 

activities were significantly relied upon for mitigation by oil 

service managers. The findings in this section lends credence to 

prior study by Amor and Ghorbel (2018), Olson & Wu (2011), 

and Kohler & Thomas (2010). Similarly, efficient management 

of inventory management is considered in many literature as 

important means of supply chain risk mitigation. Though 

sample seems to be aware of the importance of efficient 

inventory management; given the number of agreed 

respondents for each dimension, they actually score low in 

using most of the strategies for disruption mitigation purposes. 

Except by building more buffer capacities (Mean = 3.20, SD= 

1.16) for holding safety stock because of flexible volume, all 

other inventory management techniques (inventory monitoring, 

RFID, tracking and tracing shipment, regular physical stock 

review and audit) seem not to be widespread amongst 

respondents. This finding has serious managerial implications 

to the management of petroleum supply chain in the Nigerian 

downstream petroleum industry. Proper management of oil and 

gas stock using DFIR technology in particularly has been fund 

to be highly useful in dealing with product supply disruption 

challenges (see Inalegwu and Raul, 2014; Nsikan et al, 2014; 

Emad & Adil, 2013).  

            One other means of managing supply chain disruptions 

found in the literature is supplier relationship management 

(SRM). This entails proper coordination of supplier’s activities, 

maintaining multiple and diversified supplier base, intelligent 

collaboration, performance evaluation, and vendor 

development. As can be observed in Table 2, most of the SRM 

framework are not frequently relied upon by sample managers 

except for the case of keeping multiple supplier base (Mean = 

4.61, SD= 1.24). With reference to the supplier relationship 

management, the current finding seems consistent with Singhal 

et al, (2011) which reported that having flexible, diversified and 

multi-supply base enables firms to handle regular demand–

supply variances and helps build resilience. 
 

IV. CONCLUSION 

            Maintaining disruption-free supply of petroleum 

products is an objective desired by all oil and gas firms in the 

downstream petroleum supply chain. Though this comes with 

huge operational costs, oil companies often struggles with the 

challenges of increased costs of service delivery as they try to 

keep up with expectation from end users. Therefore, petroleum 

supply chain must be efficient and integrated to remain 

competitive and live up to its social obligation. An important 

means of achieving uninterrupted flow of petroleum products at 

minimal cost and at the right time to last-mile users is supply 

chain disruption management. It is possible to make three 

important conclusion in this study: First, the downstream 

petroleum supply chain could have improved operations in 
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terms of timely supply, quality delivery, and reduced operating 

costs if operators understand the causes/ sources/ or divers of 

supply chain system disruption, and strategically select 

appropriate strategies of mitigation. Second, the exchange of 

accurate and timely information regarding inventory position 

and costs, incoming orders, and demand data along the supply 

chain network is capable of enhancing visibility in the entire 

network. Third, the mitigation of supply chain disruptions in the 

oil and gas sector of Nigeria and probably in other developing 

nations can be facilitated by strategies that centers on flexible 

supply chain processes, collaborative outsourcing, efficient 

management of petroleum products inventory, and intelligent 

supply chain relationship coordination and management. 
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Abstract- Biological control is a natural ecological phenomenon. Which can be successfully used in the 
management of pesticides, and it can be a balanced, sustainable and economical pest control tool. The use of 
micro-organisms for pesticides is called microbial control. This is a new aspect of biological control, in which 
the use of pesticides microbes is used for their control. 
By practically looking for microbial control of insects and looking after the natural enemies of pests, their number 
can be increased by utilizing them for control of pesticides, which is available by marking experts and accessible. 
Inter-essentially, we can resolve this solution in such a way. It is necessary to determine the timing of the use of 
micro-organisms carefully on the weakening of the life cycle of the harmful insect. 
Their individual age, i.e. life cycle, is reduced due to their use, be sure to note the pre-production method. 
 
Index Terms- Biological control, pesticides, microorganism, pest control, organic agriculture. 
 
 

I. INTRODUCTION 
By practically looking for microbial control of insects and looking after the natural enemies of pests, their number 
can be increased by utilizing them for control of pesticides, which is available by marking experts and accessible. 
Inter-essentially, we can resolve this solution in such a way. It is necessary to determine the timing of the use of 
micro-organisms carefully on the weakening of the life cycle of the harmful insect. 
Their individual age, i.e. life cycle, is reduced due to their use, be sure to note the pre-production method. 
 

II.   CONTENT AND METHOD 
The use of microorganisms is useful in the preparation of pesticides for the preparation of insecticides in organic 
farming and in the preparation of matter for various types of pest control, in which some of the following are 
useful- 

• streptomycitis 
• bacillus 
• trichoderma 
• pseudomonas 

And harebell leaves, green chilli, ginger, garlic, cow's urine, tobacco, neem leaves, acetic acid, neem powder, 
potato leaves etc. are used for organic farming. In this work, the seeds are purified first. 
To purify seeds: - 

• Use of jaggery 
• Bay tree 
• The soil of the shadow of the yellow tree 
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• The soil of the shade of neem tree is used in all in this way, through many materials, we can make a 
solution with different methods, make abundance of nutrients in the soil, as well as control the disease, 
whether it is through disease or by fungus and mold. We can naturally take control of microorganisms; 
we also have to use the microscope in this work in a variety of tests. 

III.   METHOD OF PREPARATION OF PESTICIDE FOR ONE-ACRE FARM 
 

• Take 40 liters urine of a native cow or bull. 
• Mix 250kg neem leaves powder in 20 liters of cow urine. 
• Likewise, two kilograms of harebell leaves were ripped and mixed in this mixture. 
• The leaves of the oak also mixed in this mixture 
• Chili powder 
• Take the cucumber leaves and mix them in this mixture. 
• 500gm-750gm of tobacco powder. 
• Vine leaves also mixed in this mixture. 

IV.  RESULT 

MIX ALL THESE INGREDIENTS WELL AND KEEP IT ON THE BOIL AND AFTER COOL AND FILL THEM IN THE BOTTLE, NOW 
THE READY INSECTICIDE WILL NEVER BE SPOILED, THEN PUT IT IN WATER AND SPRINKLE IT ON THE CROP. IF, AFTER 
NOON, THIS INSECTICIDE CAN BE SPRAYED ON CROPS, IT WILL GIVE BETTER RESULTS, IN 2 TO 3 DAYS ALL PESTS WILL 
BE ELIMINATED. USING THIS, OUR AGRICULTURE YIELDS EXCELLENT RESULTS, SO IN THIS WAY WE CAN PRODUCE 
ORGANIC FARMING BY ADVANCED MATERIALS AND METHODS. 
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Abstract 

The vast and rapid developments in computer communications have significantly affected contemporary 

educational system. This study was a comparative analysis of assessment of the availability and utilization of 

ICT resources in public and private secondary schools in FCT Abuja. The study adopted a descriptive survey 

design. Stratified random sampling technique was employed. The target population was 2,472 and 331 subjects 

was randomly selected. A structured questionnaire was constructed and titled ICT resources availability and 

utilization scale (IRAUS) with reliability of 0.72. The data was analyzed using frequency counts, percentages, 

mean and standard deviation and t-test. The result of the study shows that the level of availability and 

utilization of ICT resources was acceptable. However, the result also shows that utilization of ICT resources in 

private secondary schools in FCT was higher with a mean score of 2.73 against 2.59 of the public secondary 

schools. It is therefore recommended that there should be full implementation of ICT policy at all levels of 

education.  

Keyword; Assessment, Availability Information Communication Technology, Resources, and  Utilization 

 

Introduction 

 The modern world is a product of science and technology, its impact is felt in every sphere of human 

endeavors (education, agriculture, medicine and many more). The development and invention of science 

technology has made the world a global village in which Information Communication Technology (ICT) has 

played a significant role. ICT in education is said to be a diverse set of tolls and resources used to communicate, 

to create, disseminate, store and manage information in education. It can also be said that, it is the infrastructure 
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and components that enables modern computing through net-working this may include internet, wireless 

networks, cell phones, audiovisual processing and transmission systems and monitoring functions. 

The importance of ICT in education cannot be over emphasized as Akudolu (1996) pointed out that the wake of 

the millennium has witnessed a mismatch between the education Nigerian learners receive in Nigeria schools 

and the life of activities they are expected to engage in, therefore the need to integrate ICT curriculum to 

science education became expedient. Development is partly dependent in the synergy interaction between 

technological innovation and human values. The rapid rate at which ICT has evolved in this century, the 

convergence and pervasiveness, gives it a strong toil in development and globalization (Nwagu, 2008). 

 

The field of education has been affected by ICT which undoubtedly affected teaching and learning and research 

(Yusuf, 2005). A great deal of research has proven the benefits of ICT to the quality of education (AL-Anasai, 

2006). Some of the benefits of ICT include the potentials to accelerate, enrich and deepen skills, to motivate 

and engage students to help relate school experiences to work practices, create economic variability as well as 

strengthening schools to change (Davis and Tearlem, 1999, Kemke and Cenghln, 1998 as cited by Yusuf, 

2005). Economic commission for Africa has indicated that ICT is no luxury but a necessity for development, 

unfortunately many developing countries especially in Africa are not vibrant in ICT applications in secondary 

schools (Aduwa and Iyamu, 2005). 

 

On this basis, the research is to ascertain the awareness of ICT in Nigeria Secondary Schools in FCT-Abuja, as 

this is a pivotal to National Development in the century. 

 

Statement of the Problem 

The field of education has been affected by ICT which unstably affected teaching, learning and research 

(Yusuf, 2005). It has been discovered that ICT has the potential of accelerating students’ skills. He noted that 

Nigeria Secondary Schools students are below other counter parts in the developed nations. Some researchers 

like (Adejoke, 2010) added credence to this fact and pointed out that teachers, students and technicians are not 

ICT literate, this demands for ICT literacy in Nigerian schools and the society more to this, employers have 

realized that ICT can enhance their efficiency and there is a high demand for ICT literacy in the work force. 

Therefore, the study is to determine the level of ICT availability and utilization resources in public and private 

secondary in FCT Abuja. 

Objective of the study. 

The objective of the study is to determine the level of accessibility of ICT resources by teachers of private and 

public secondary schools in FCT Abuja. Specifically the study sought to:  
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1. determine the level of availability of ICT resources by teachers of private and public secondary 

schools in FCT–Abuja  

2. determine the level of utilization of ICT resources in public and private secondary schools FCT- 

Abuja. 

Research Questions 

1. What is the level of availability of ICT resources amongst the teachers of public and private 

secondary schools in FCT–Abuja? 

2. What is the level of utilization of ICT resources amongst the teachers of public and private secondary 

schools in FCT-Abuja. 

Research Hypothesis 

The following null hypotheses are formulated to guide the study at 0.05 level of significance; 

 H01:  There is no significance difference in the level of availability of ICT resources  between the 

 private and public secondary schools teachers in FCT-Abuja. 

H02:  There is no significance difference in the level of utilization of ICT resources between the  private 

and public secondary schools teachers in FCT-Abuja 

Methods 

The method adapted for this research is a descriptive survey research design which sought to ascertain the 

responses of teachers in private and public secondary schools in FCT. The target population consists of teachers 

of private and secondary schools in FCT, target population 2,472, made up of 1142 male teachers and 1330 

female teacher. (Education research centre 2009). The sample used was 331 based on Krejare and Margan 

(1970). The stratified random sampling technique were adopted based on the school type, subjects were drawn 

from each stratum in such a way that the relative proportion of the strata in the resultant sample were the same 

as they existed in the parent population. A sample of 138 and 198 teachers were drawn from private and public 

secondary schools respectively; on the whole 331 teachers were used as sample for the study.  

The instrument used for this study for collection of data is a self-developed questionnaire titled: ICT resources 

Availability and utilization Scale (IRAUS). This consist of 20 items placed alongside the response format 

strongly Agree (SA), Agree (A), Disagree (D), and strongly disagree (SD). The weightings of the response were 

SA = 4, A = 3, D = 2, SD = 1. The bench mark of 2.50 was chosen as basis for agreement or disagreement for 

each item. The instrument was validated by expert in science and environmental education in University of 

Abuja. Twenty copies were trial tested on teachers who are not part of the study, data collected were analyzed 

with split-half method to determine the reliability coefficient of 0.72. 

 

Method of Data Analysis 
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The data collected from the study was analyzed using frequency counts, standard deviation to answer the 

research questions and t-test to analyze the hypotheses at 0.05 significant levels 

 Demographic Data 

The following tables, 1 – 2 shows the respondents’ demographic data in terms of categories of respondents by 

gender and ownership of school. 

 

Table 1:  Distribution of Respondents by Gender 
Gender No of Respondents Percentage 
Male 200 60.0 
Female 131 40.0 
Total 331 100 
 

Table: 1 show that two hundred respondents representing 60.0% were male teachers while the one hundred and 

thirty one respondents representing 40.0% of the sample were female teachers.  The total sample of the study 

was one three hundred and thirty one. Result of this analysis showed that the number of male teachers were in 

the majority 

Table 2:  Distribution of Respondents by School Type 
Ownership No of Respondents Percentage 
Public 198 59.8 
Private 133 40.2 
Total 331 100 

 

 
In Table 2; one hundred and ninety eight respondents representing 59.8.0% were respondents from public 

secondary schools. On their own part, one hundred and thirty three respondents representing 40.2% of the 

sample were teachers from private secondary schools.  The number of respondents that constituted sample was 

three hundred and thirty one teachers while the majorities were teachers from private secondary school. 

Results 

Research Question one 

To what extent do availability of ICT resources as perceived by public and private school teachers differ?  

Table 3: Analysis of Public Secondary School Teachers’ Responses on the Level of Availability of ICT 

Resources 

 Statements Number Mean Standard 
Deviation 

Decision 

1 There is ICT Centre in my School 331 3.80 1.08 Agree 

2 There are ICT instructors in my 331 2.84 1.06 Agree 
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school 
3 There is constant electricity supply 

and a stand-by source of supply in my 
school 

331 2.74 1.04 Agree 

4 Our school has qualified ICT 
personnel in the centre 

331 2.40 1.00 Disagree 

5 There is an internal connectivity in 
my school 

331 2.42 1.02 Disagree 

 

 

Sectional Mean/Std. Deviation  2.84 1.18 Agree 

Results of the analysis on table 3 shows that most teachers in public schools showed mixed reactions. While 

some agreed that ICT resources were available in their schools, other disagreed especially in respect of 

interconnectivity and quality of ICT personnel. But in the cases of others, the respondents observed that such 

ICT facilities were available. The overall mean for the items in respect of respondents from this section was 

2.84 which indicated overall availability of ICT resources. 

 

 

 

Table 4: Analysis of Private Secondary School Teachers’ Responses on the Availability of ICT Resources 
 Statement Number Mean Standard 

Deviation 
Decision 

1 There is ICT Centre in my School 331 3.42 1.04 Agree 

2 There are ICT instructors in my school 331 2.81 1.06 Agree 
3 There is constant electricity supply and 

a stand-by source of supply in my 
school 

331 2.70 1.00 Agree 

4 Our school has qualified ICT 
personnel in the centre 

331 2.48 1.01 Disagree 

5 There is an internal connectivity in my 
school 

331 2.54 1.22 Agree 

 
 

 
Sectional Mean/Std. Deviation 

 2.75 1.08 Agree 

 

Results of the analysis on table 4 shows that most teachers in private secondary schools agreed with the 

statements with respect to availability of ICT resources. But in the cases of quality of personnel, the 
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respondents observed that such facilities were not available in their schools. The overall mean for the items in 

respect of respondents was 2.75 which indicated that the majority were in agreement. 

Research Question Two 

What is the level of utilization of ICT resources as perceived by teachers in private and public secondary 

schools in Abuja?  To answer this question, frequency counts, means and standard deviations were used to 

analyze the data based on the items as shown on tables 5and 6 

Table 5: Analysis of Public Secondary School Teachers’ Responses on the Level of Utilization of ICT 

Resources. 

 Statements Number Mean Standard 
Deviation 

Decision 

1 I visit ICT resource centre before I teach 331 3.30 1.24 Agree 

2 My School made available time for ICT 
resources 

331 2.80 1.20 Agree 

3 I make use of ICT resources to teach my 
lesson 

331 3.58 1.00 Strongly 
Agree 

4 There is constant maintenance and 
upgrading of ICT resources in my school 

331 2.78 1.44 Agree 

5 I always made use of multi-media 
resources in the  ICT centre during lesson 

331 3.70 1.00 Strongly 
Agree 

 Sectional Mean/Std. Deviation  3.23 1.11 Agree 
 
Analysis on table 5 showed that most teachers in public secondary schools agreed that they variously utilized 

the ICT resources in their schools. None of the respondents was found to be in disagreement. The overall mean 

for the items in respect of respondents from this section was 3.23 which indicated positive level of utilization of 

ICT resources. 

 
Table 6: Analysis of Private Secondary School Teachers’ Responses on the Level of Utilization of ICT 
Resources 
 Statements  Number Mean Standard 

Deviation 
Decision 

1 I visit ICT resource centre before I teach 331 2.60 1.04 Agree 
2 My school made available time for ICT 

resource 
331 2.50 1.00 Agree 

3 I make use of ICT resources to teach my 
lesson 

331 3.06 1.10 Agree 

4 There is constant maintenance and 
upgrading of  ICT resources in my school  

331 2.68 1.40 Agree 
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5 I always make use of multi-media 
resources in the ICT centre during lesson 

331 3.40 1.00 Agree 

 Sectional mean/ std. deviation  2.85 1.12 Agree 

 

Results on 6 showed that most private secondary school teachers agreed that the listed statements that border on 

level of utilization of ICT resources. Again none of the respondents in this category was found to be in 

disagreement. The overall mean for the items in respect of respondents from this section was 2.85 which 

indicated an overall agreement for utilization.  

 

Null Hypothesis Two (Ho1) 

HO1: There is no significant difference in the mean responses of public and private secondary school teachers 

on the availability of ICT resources. 

The above hypotheses were tested using t-test statistical technique.  

 

Table 7:  Two-tailed t-Test Result in respect of Mean responses of public and private secondary school 

teachers on the availability of ICT resources. 

 
Category Number 

(N) 
Mean 
(X) 

Standard 
deviation 
(SD) 

df t-
value 
 

Std. 
Error 

Sig. Decision 

Public 
Private 

198 
133 

2.77 
2.86 

1.08 
1.18 

 
∞ 

 
1.02 

 
1.0014 

 
0.3115 

 
Accepted 

Table 7 shows the result of analysis for hypothesis two. It indicated that there was no significant difference in 

respect of mean responses of private and public secondary school teachers on the availability of ICT resources.  

The hypothesis was therefore accepted in the light of present result. 

 

Null Hypothesis Three (Ho2) 

HO2: There is no significant difference in the mean responses of public and private secondary school teachers 

on their level of Utilization of ICT resources. 

The hypothesis was tested using t-test statistical technique. Results were presented in tables below: 

Table 8: Two-tailed, t-Test Result In Respect of Mean Responses of Public and Private secondary School 

Teachers on their Level of Utilization of ICT resources. 

Category Number Mean Standard df t-value Std. Sig. Decision 
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(N) (X) deviation 
(SD) 

 Error  

Public 
Private 

198 
133 

2.59 
2.79 

1.10 
1.11 

 
∞ 

 
4.38 

 
1.015 

 
0.0000 

 
Rejected 

 

Result on table 8 showed that there was significant difference between the mean responses of public and private 

secondary school teachers on the level of utilization of ICT resources. As a result, the first hypothesis was 

rejected. In other words, private and public secondary teachers did differ significantly on their level of 

utilization. 

 

 

Conclusion 

It was fond that, there were positive responses on the llevel of the availability of ICT resources in Secondary 

Schools in FCT-Abuja:- The analysis on null hypothesis indicate that, the level of utilization of ICT resources 

in private secondary schools is higher than that of pubic  Secondary Schools in FCT-Abuja. This study 

encourages a need for teachers and teachers’ educators to integrate ICT into teaching and learning effectually. 

There should be continuous monitoring, evaluation and supervisory commitment on ICT resources in schools. 

The study concludes that with adequate provision of the necessary infrastructure of ICT resources such as 

computers, projectors, televisions, laptops, free wi-fi, internet connectivity to secondary schools, will appreciate 

the nation towards global educational standards, hence promoting development and contributing to a better 

lifestyle. 

 
Recommendation 

It is established that ICT is important in the development of national building which prepare students for in 

meeting the innovations in the global arena. On this facts the following recommendations are made; 

1. Government education policy makers cooperate bodies and the society should facilitate greater access 

and availability to ICT and its related components to both teachers and students in Secondary Schools. 

2. Human resources and training department should train schools’ principals, teachers ICT Support staff on 

proper utilization of the ICT resources and its related technologies.  

3. There should be monitoring and evaluation to support the development and delivery of ICT in education 

sector.  

4. There should be the full adoption of the ICT national policy to provide regulatory and implementation 

framework for ICT in education related projects.  
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Abstract- With the scope of medical research expanding on a daily 
basis and with more and more diseases being much better 
understood than they were even only a few decades ago, we 
thought it would only be logical if we were to explore those 
diseases, syndromes and states which have yet to receive their fair 
share of this ever expanding research paradise we are all currently 
experiencing. With that being said, our infrequently studied 
syndrome for today is AIWS (Alice in Wonderland Syndrome). 
As far as we know, the true first description of the syndrome was 
in 1952 by Lippman[1]. First termed by Todd [2] over 6 decades 
ago, we have come a long way in understanding the disease since 
Todd’s efforts for which we will be forever thankful. You have 
probably come across Charles Lutwidge Dodgson’s (under the 
pseudonym Lewis Carroll) “Alice’s Adventures in Wonderland” 
(1865). In the novel, Alice changes in size every once in a while 
[3]. The author (Lewis Carroll) did suffer some of the symptoms of 
this syndrome, such as complex partial seizures and migraine 
headaches, this has led to some scholars believing that there is a 
possibility that the author himself may have experienced AIWS 
[6,20]. Given his major role in our advancement in knowledge of 
this syndrome, some refer to it as Todd’s syndrome [4]. Some also 
refer to it as Lilliputian sight [6,21]. Here, we will be discussing the 
syndrome in further detail in an attempt to further understand what 
patients experience and thereby incentivize ourselves and others 
to better explore infrequently studied diseases much more often. 
Four principle visual illusions are usually associated with AIWS, 
these are: macropsia, micropsia, pelopsia and teleopsia [4] (we will 
be defining them later on).  
 
Purpose: To increase knowledge about AIWS and bring it to light. 
 
Index Terms- AIWS, Alice in Wonderland Syndrome, THE 
SYNDROME OF ALICE IN WONDERLAND, infrequently 
studied diseases, neuropsychiatry, syndromes, neurology, 
psychiatry, diseases of perception, HPPD, Napata College, Sudan. 
 

I. INTRODUCTION + CLINICAL SYMPTOMS 
ith knowledge becoming the true measure of success in the 
medical field, we have reached levels which were only 

imaginable a mere few decades ago. With that being said, we have 
discovered diseases, treated others, developed immunizations and 
much, much more. Technological advancements (such as the 
internet) have aided those in developing countries to have a voice 
in these developments and to keep up with their peers all around 
the globe. As aforementioned, AIWS is characterized by 4 major 
visual illusions [4], they are: 

1) The perception of objects as being larger than their true 
size (macropsia) 

2) The perception of objects as being smaller than their true 
size (micropsia) 

3) The perception of objects as being nearer in distance than 
they truly are (pelopsia) and 

4) The perception of objects as being further away in 
distance than they truly are (teleopsia). 

 
         Of the intriguing aspects of these symptoms is that they have 
been reported when observing humans, non-humans, still objects 
and even moving objects [4,5]. The array of symptoms is also 
believed to include [6]: 

1) Sense of passage of time 
2) Zooming of the environment 
3) Distortion of body image and 
4) Shape of objects (meta-morphopsia) 

 
         Approximately speaking, 30% of adolescents have reported 
non-clinical symptoms of AIWS [32]. There is also evidence that 
visual concentration on a certain object (for seconds to minutes), 
metamorphopsias start to take place [32,35,36]. This has been 
described as a sign of cerebral asthenopia [32,36,37]. Asthenopia is 
the abnormal “exhaustion” of the perceptual system. 
 

II. WHAT CAUSES AIWS? 
        Many medical conditions have been associated with AIWS, 
some of these include: 

1) EBV & Infectious mononucleosis [6,4,10] 
2) Complex partial epilepsy [6,22,23] 
3) Migraine [7,4,8] 
4) Nonspecific hyperpyrexia [7], Malaria [25] 
5) Migraine’s aura [9,4] 
6) Frontal lobe epilepsy [4,11] 
7) HPPD [4] 
8) Depression [6]  
9) Cerebrovascular disease 

 
          According to reports, EBV causes neurological symptoms 
almost exclusively during active infection. Active infections of 
EBV were diagnosed in patients being tormented by cranial 
neuritis and cerebellitis, AIWS, facial nerve palsy, progressive 
macrocephaly as well as lengthened encephalitic illness. 
Infections of HBV result in adverse neurological outcomes in a 
substantial number of children, thereby leading to grave long-term 
complications, as well as the possibility that it could play a role to 

W 
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the pathogenesis of hippocampal lesions [4,24]. EBV causes 
infectious mononucleosis. 
 
          In the novel, Alice “floats about”, which is a common 
illusion in complex partial seizures and yet one more reason to 
believe that the author did actually suffer from AIWS. The author 
also describes falling down a rabbit hole and a sensation of 
changing size are directly related to seizure experiences. “AIWS 
incorporating distortions in body image and shape, often with an 
impaired perception of time and place, is also associated with that 
type of epilepsy” [3,26,27]. 
 
          Medical literature proposes the possibility of fever being a 
cause of AIWS [7,25]. Even though there is reason to believe that 
malaria could cause AIWS, there is still uncertainty on whether 
the malaria itself is the cause or it is the associated hyperpyrexia 
[7,25]. There is also reason to believe that mefloquine and 
topiramate possess the possibility to spark symptoms of AIWS [25]. 
 
         The array of symptoms is followed by an aura in patients 
who suffer from migraine with aura (constituting approximately 
15% of migraineurs). Some of the aural include [6,28]: 

 perception of flashing lights that begin in the center of 
vision and expand in jagged patterns out into the 
periphery.  

 Somatosensory symptoms, examples include: numbness 
and tingling. 

  AIWS 
 
         Nuclear medicine techniques are able to demonstrate 
changes in cerebral perfusion and is used to detect abnormal 
cerebral areas in patients with classic migraine [29,30], who are 
tormented by perfusion alterations in either the retina or the visual 
pathway. “While patients with AIWS, showed abnormal perfusion 
in medial temporal, hippocampus, tempro-occipital or tempro-
parieto-occipital regions” [6,28].   
           
          HPPD is a state in which the hallucinogenic effect of a 
certain drug (in this case LSD) is experienced by the drug user 
even though they abstained from said drug. To the extent of our 
knowledge, there has been only one report on a case of AIWS 
associated with HPPD [4]. According to the DSM-5, “HPPD may 
recapitulate the prior substance intoxication, reflecting the primary 
perceptual experience, i.e., visual imagery experienced under 
hallucinogen intoxication should be re-experienced during HPPD” 

[4,12]. Extensive reviews on literature regarding HPPD has been 
previously undergone [4,13]. Even though there have been many 
attempts at understanding the mechanisms by which LSD 
intoxication results in the experiences it results in, we have yet to 
come to a truly deep, comprehensive understanding of how it 
occurs, a significant proportion of this work is attributed to Lerner 
AG [4,14,15,16]. There is reason to believe that LSD intake might 
result in interim finite and capricious damage of the LGN causing 
maladjustion of the parvocellular cells which could possibly 
inflect the acuity of forms and shapes, and magnocellular cells 
which may inflect the acuity of movement of still objects 
[4,16,17,18,19]. This presentation could easily be confused with 
psychosis or drug intoxication [6]. A Japanese study once stated 
that there might be a possibility the ingredients found in cough 

syrup could cause AIWS, further studies, however, need to be 
undertaken to either validate or disprove these findings [6,21]. It is 
important that we note that the eyes do not suffer from any 
problem, it is only the brain’s perception that is flawed, what is 
interesting and aids in this conclusion is that the hallucinations 
continue on even after the eyes are closed, thereby affirming the 
conclusion of the flaw being of perception and not of sight [6,21].   
 
          This (depression) theory of causation is principally related 
to the reported case of a 54-year old Japanese businessman who 
had exhibited AIWS and went on to develop a depressive disorder. 
There were no abnormal physical findings in the patient. Authors 
thereby concluded that depressive illness could possibly have 
played a role in causing AIWS [6,31].   
 
          Cerebrovascular disease could, and does, present with a vast 
array of signs and symptoms which could prove challenging to 
understand to both the physician and the patient. In 2 reported 
cases, AIWS was caused by epileptic activity which, in and of 
itself, was secondary to either hemorrhagic or ischemic lesions, in 
both cases, however, the lesions affected the occipital lobe of the 
brain [43] (which is probably why they experienced the visual signs 
and symptoms of AIWS).      
          The causes of AIWS have been categorized, by Blom [32], 
into 8, these are: 

1) Infectious diseases 
2) CNS lesions 
3) PNS lesions 
4) Paroxysmal neurologic disorders 
5) Psychiatric disorders 
6) Medication 
7) Substance-induced (HPPD) 
8) Miscellaneous 

 
          Some professionals expect the list of vast array of 
conditions occurring with AIWS to only keep growing with time 
with the publication of more case reports and case series [32].   
 

III. DURATION OF AIWS AND OUTCOME(S) 
          For the most part, the duration of AIWS symptoms seems to 
be relatively short (ranging mostly from minutes to days) [32,33]. 
With that being said, there are occurrences in which the symptoms 
lasted for years [32,34] and sometimes for life [32,35]. 
 

IV. EPIDEMIOLOGY 
          We were unable to come across data on AIWS at large, 
however it is generally assumed that AIWS is rare, some clinical 
studies amongst patients with migraine present reason to believe 
that the prevalence rate in this group of patients could be around 
the 15% range [32,38,39]. 
 

V. DIAGNOSIS 
          With the absence of AIWS in major classifications such as 
the ICD-10[32,40] and the DSM-5 [32,12], diagnosis of AIWS is a 
combination of sound knowledge of the syndrome, its causes, a 
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thorough neurological examination and proper history taking. 
Generally speaking, nuclear medicine is of good aid to clinicians 
when diagnosing AIWS. A functional MRI of a 13-year old 
conducted by Love et. al showed evidence of lessened activity in 
both the primary and extrastriate visual cortical regions, the child’s 
MRI also showed “increased activation in parietal lobe cortical 
regions as compared to a matched control participant” [41]. We 
were unable to come across studies in which a CT scan was used 
in diagnosis of AIWS. Even though odds are not in the favor of 
any significant positive findings (e.g. lesions), cases in which the 
practitioner suspects central origins should be efficient to initiate 
auxiliary investigations (e.g. blood tests, brain MRI, EEG, etc.) 
[32,42]. If the cause were cerebrovascular disease, a CT scan and/or 
a transcranial Doppler echo study might prove useful. Results 
associated with the aforementioned will differ depending on the 
exact cause of AIWS. So far, it is mostly dependent on the 
practitioner’s knowledge, judgement and experience.     
 

VI. TREATMENT 
          The treatment seems to be depending on that of the 
underlying cause, a lot of times reassurance alone might be enough 
[32]. Of course, for the curative process to be the best it can be, it is 
vital that the clinician is aware of AIWS – that is: its presenting 
signs, symptoms, possible underlying conditions, treatment to said 
conditions and the side effects of these treatments. Usually, AIWS 
occurs with the active phase of the underlying condition which 
caused it to occur in the first place [32]. It is also of significant 
importance that the clinician is preforms a careful assessment and 
is able to judge when it might be at everyone’s interest for the 
patient to be admitted to a healthcare facility.   
 

VII. CONCLUSIONS 
          Even though it has been over 6 decades since the syndrome 
has been named, it is only recently that we have begun to truly 
give AIWS the attention it deserves. This is believed to be the 
result of multiple factors including our advancements in functional 
imaging of the brain (i.e. it is believed to have “re-sparked” our 
interest). However, we have yet to reach levels of understanding 
that will fulfill our curiosity [32]. We believe it is only a matter of 
time before we reach higher understandings of this syndrome. All 
in all, we have made advancements and the syndrome is starting 
to receive its fair share of medical attention. Unfortunately, we 
were unable to come across any articles of any type on AIWS in 
Sudan, so, as far as we know, this is the first article out of Sudan 
discussing AIWS. We hope it is informative and that it brings light 
to such syndromes as well as increases the quality and quantity of 
research coming from our nation and the world. If one thing is for 
sure, it is that we wish for more attention from the medical 
research community on this topic as well as other infrequently 
studied topics. Unfortunately, we believe our understanding of the 
mind, how it functions, what drugs do to it and how to repair 
damage done to it is still, at best, at its primary stages, we believe 
that the advancements in technology will significantly aid in 
increasing the pace at which we have been studying the mind. This 
is not to say that we are doing poorly, but rather to motivate 
ourselves and others to truly “give in 100% and nothing else”.  

 
Abbreviations used: 

1) AIWS = Alice in Wonderland Syndrome 
2) HPPD = Hallucinogen Persisting Perception Disorder 
3) EBV = Epstein-Barr Virus 
4) PNS = Peripheral Nervous System 
5) CNS = Central Nervous System 
6) ICD-10 = The International Classification of Diseases, 

10th Revision 
7) DSM = Diagnostic and Statistical Manual of Mental 

Disorders 
8) LSD = Lysergic Acid Diethylamide 
9) LGN = Lateral Geniculate Nucleus 
10) MRI = Magnetic Resonance Imaging  
11) CT = Computed Tomography  
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Abstract- Dengue fever is a mosquito–borne disease caused by 
the dengue virus. Transmission of the virus depends on the 
presence of Aedes mosquito. Dengue has become a global 
problem and is common in more than a hundred countries. It is 
most prevalent in tropical and subtropical regions.  It has been a 
major public health challenge in Sri Lanka in recent years.  
Mosquito generation and the spread of dengue are known to be 
influenced by the climate. Identifying the climate factors that 
affect dengue outbreaks would be helpful to take necessary 
actions to prevent the spread of dengue. In this paper, we study 
the climate factors affecting the spread of dengue in the city of 
Colombo, Sri Lanka from the period of 2010 to 2018. The 
Poisson and negative binomial regression models were 
employed to analyze the data. These models fit the monthly 
dengue incidences against the temperature, rainfall, and relative 
humidity.  This study showed a significant association between 
monthly dengue incidence and the amount of rainfall. The 
negative binomial model fits the data more accurately due to the 
nature of overdispersed data. This study provides useful 
information in predicting dengue incidences and developing a 
future warning system. 

Index Terms- Dengue Incidences, Negative Binomial 
Regression, Overdispersion, Poisson Regression, Rainfall,  

I. INTRODUCTION 

engue fever is a viral disease and it is the most common 
mosquito-transmitted disease among humans on a world-

wide basis. As many as 400 million people are infected annually 
[1]. Dengue has emerged as a worldwide problem since the 
1950s. Typically, the symptoms of dengue fever are similar to 
those of the flu. In some cases, the patient will develop a lack of 
blood platelets which, in turn, may develop into a dangerous 
condition if left untreated. There are not yet any vaccines to 
prevent infection with the virus and the most effective protective 
measures are those that avoid mosquito bites.  

Sri Lanka is one of the leading countries affected from dengue 
in recent years.  Dengue infections have been endemics in Sri 
Lanka since the mid-1960s. Dengue fever was serologically 
confirmed in Sri Lanka in 1962 [2]. The prevalence of dengue 
infections on a yearly basis has been increasing over time. Now 
it has become the leading killer mosquito infection in Sri Lanka 
[3]. In urban areas, the disease incidence is the highest, 
especially in Colombo district, the most densely populated part 
of the country. According to the Sri Lankan Epidemiology Unit 
of Health Ministry [4], 399,262 incidences of dengue fever have 
been reported in last six years including 2018. Out of these, 
96,677 incidences came from Colombo district which is among 
25 districts of the country.  The Colombo District dengue 
incidences are about 24% of the total incidences reported in the 
country.  Colombo District is subdivided in two parts, namely, 
Colombo city area (Colombo Municipal Council) which is the 
capital of the country and out of Colombo Municipal Council 
area. Colombo District has 270 square miles (699 square 
kilometers) of total land area in which 14 square miles (27 
square kilometers) of area belong to Colombo city. Data from 
epidemiology unit shows that nearly 25% of the dengue 
incidences in Colombo District came from Colombo city in last 
6 years. Based on these data, the population of the city, and the 
importance of location of the Colombo in the country, we focus 
our study of dengue incidence on Colombo City.   

Several previous studies have focused on the distribution of 
dengue incidence by detecting its association with climatic 
factors in Sri Lanka and other parts of the world. Goto et al. [5] 
have investigated the meteorological factors that affect the 
dengue incidences in three different districts of Sri Lanka using 
a time series analysis. Their analysis led to the conclusion that 
weekly average maximum temperature and total rainfall do not 
significantly affect the dengue incidences while total weekly 
rainfall slightly influenced dengue incidences in Colombo 
District. Withanage et al. [6] developed three time series 
forecasting models for Gampaha district in Sri Lanka using 
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climate data. Kavinga et al. [7] proposed a model to predict 
dengue disease outbreaks using a vector correction method. 
Their model was based on the humidity and temperature. They 
have noted that their model approximately provides reliable 
predictions. Sun et al. [8] stated that the differences on the 
effects of weather on dengue incidences could be due to the 
different variations of the amount of rainfall or the range of 
temperatures in different regions with respect to their 
geographical locations. Their findings were based on the 
analysis of spatial-temporal distribution of dengue in Sri Lanka 
from 2012 to 2016. Karim at el. [9] developed a prediction 
model using multiple linear regression for dengue incidences in 
Dhaka, Bangladesh.   They have noted that their model had 
some limitations in predicting the monthly number of dengue 
incidences.  Hii at el. [10] used piecewise linear functions to 
develop a time series model to predict dengue incidences and to 
provide an early warning in Singapore. Their model forecasted 
dengue incidences up to 16 weeks ahead using retrospective 
weekly mean temperature and cumulative rainfall. Iguchi at el. 
[11] used the wavelet coherence analysis to determine the 
presence of non-stationary relationships between meteorological 
variables and dengue incidences in Philippines. Their finding 
indicated that meteorological variables have varying effects on 
dengue incidences.   

As we indicated above, the impact of climate factors on dengue 
incidence rates has attracted considerable attention in recent 
years. The role of climate as a driving force for infection is still 
a subject of considerable attention.  Temperature affects the 
development rates and survival of mosquito vectors while 
rainfall influences the availability of mosquito larvae habitats 
and breeding grounds for mosquitos. High levels of relative 
humidity are known to increase the lifespan of mosquitos [12]. 

These three climate factors may have synergistic effect on 
dengue transmission.  

In this paper, the association between dengue incidence and 
climate variables are modeled using Poisson and negative 
binomial regression models. The Poisson and negative binomial 
regression are commonly used for modeling the number of 
events (counts) occurring within a certain time interval.  Using 
this approach, the significance of climate variables on dengue 
incidences is determined.  This finding will be useful for the 
development of dengue warning systems in Colombo as well as 
in other parts of the country for relevant authorities and hence 
enable effective dengue control measures to be put in place in a 
timely manner. 

This paper is organized as follows:  Section 2 gives the source 
of data and methodology. A brief overview of Poisson and 
negative binomial regression is given in section 3. Section 4 
provides the data analysis and discussion of results. We end the 
paper in section 5 with some concluding remarks. 

II. SOURCE OF DATA AND METHODOLOGY 

Monthly dengue incidences in the city of Colombo from 2010 to 
2018 were obtained from the epidemiology unit of the Ministry 
of Health of Sri Lanka [4]. The monthly climate data in the city 
of Colombo (monthly average temperature (oC), cumulative 
rainfall per month (mm), and monthly average relative 
humidity) for that period were obtained from yearly statistical 
abstracts from the Department of Census and Statistics of Sri 
Lanka [13].  

The Figure 1 below shows the histogram of the monthly dengue 
incidences from 2010 to 2018 in the city of Colombo.   

 
Figure 1: Histogram of Monthly Dengue Incidences 
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The histogram in Figure 1 is skewed to the right which is a 
representation of count data. The variables with such 
asymmetric and right-skewed distributions can be approximated 
with an important class of discrete distribution, Poisson 
distribution [14]. Since the monthly dengue incidences are count 
data, we use the Poisson distribution to model the dengue 
incidences. The Poisson and negative binomial regression 
models are developed to identify the relationship between 
monthly dengue incidences and the climate data. One important 
characteristics of the Poisson distribution is that the mean is 
equal to the variance. In many cases this does not hold true, and 
the variance exceeds the mean. This is known as overdispersion.  
If overdispersion occurs, the negative binomial model would be 
more suited [15].  The response variable is the monthly dengue 
incidence. The explanatory variables are the average 
temperature, rainfall and the average relative humidity. In the 
next section, we give an overview of the Poisson and negative 
binomial regression models.  We use the version R-3.5.2 for 
Windows of R software environment for the data analysis. 

III. POISSON AND NEGATIVE BINOMIAL 
REGRESSION 

The Poisson and negative binomial regression models are 
widely used count data modeling approaches that belong to the 
family of generalized linear models (GLM) [15]. In GLM, each 
outcome of the response variable is assumed to be generated 
from a particular distribution in the exponential family including 
normal, binomial, Poisson and Gamma distributions. The 
Poisson and negative binomial models were commonly used for 
modeling the number of cases of disease in a population within 
a certain time period. 

The Poisson Regression Model 

The counted data such as number of dengue incidences are 
discrete and non-negative, and often their distributions were 
found to be skewed, and close to the Poisson distribution. The 
Poisson model can be expressed as: 
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 f(yi) is the probability of yi incidences occurring on i th period. 
λi is the expected number of incidences in i th period.  It can be 
proved that E(yi) = Var(yi) = λi. This is a unique feature of the 
Poisson distribution that mean is equal to the variance. It is 
called the equidispersion property. Accordingly, the expected 
number of incidences can be estimated using λi = exp(βXi) 
where Xi is a vector of explanatory variables and β is a vector of 

regression coefficients of the explanatory variables Xi. Then we 
use the following model to analyze the dengue incidences: 

iXiln βλ =)(  

For the simple bivariate case, the Poisson model can be written 
in the following form:  
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It is easy to notice that exp(β1) represents the multiplicative 
effect on the expected number of incidences λ. This indicates 
how many times larger (or smaller) the expected number of 
incidences becomes as the explanatory variable increases by one 
unit. It can be useful to express this change in percentage form 
using 100*[exp(β1) – 1]. 

The Negative Binomial Regression Model 

As we noted earlier, the Poisson model assumes the property 
that the mean of the response variable is equal to the variance. 
Often, the variance exceeds the mean. This is known as 
overdispersion.  One way to cure this problem is to switch to a 
model that incorporates the excess variability not captured by 
Poisson regression. The negative binomial regression model 
allows us to accomplish this task so that the conditional mean of 
the explanatory variable is no longer a constant. The mean λ is 

replaced with a random variable λ~  by adding a random 
component e which is uncorrelated with explanatory variables 
X:   

iδ*iλ)i*exp(eiλ

)iexp(eiXexp(  )ieiXexp(βi

==

=+= *)~ βλ

 

The assumption is that exp(e) = δ has a Gamma distribution 
with paramters E(δ) = 1 and Var(δ) = 1/ν. The result of the 
combination of Poisson and Gamma distributions is the negative 
binomial distribution [16]. The expected value of the reponse 
variable is the same as the for the Poisson distribution, but the 
conditional variance differs:  
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Since λ and ν are positive, the conditional variance of y exceeds 
the conditional mean. Letting  v = 1/α for α > 0 gives: 
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α is called the dispersion parameter since increasing α increases 
the conditional variance of y. It indicates the degree of 
overdispersion.  In the special case where there is no 
overdispersion, α = 0 and Var(y) = λ + αλ2 = λ and negative 
binomial regression simplifies to Poisson regression. The 
negative binomial regression model is derived by re-writing the 
Poisson model using ln λ = βX + e. 

Estimation of Parameters and Goodness of Fit of 
Model 

The data analysis is done using version 3.5.2 for Windows of R 
software environment.  The glm() function with family = 
“poisson” option is used to perform the data analysis and 
estimation the regression parameters of Poisson regression 
model. The quasi-Poisson model is a way of dealing with 
overdispersion of data. This can be done using the family = 
“quasipoisson” option in glm() function.  This will lead to the 
same coefficient estimates as the standard Poisson model but 
inference is adjusted for overdispersion [15]. The data analysis 
and parameter estimation for negative binomial model is done 
using glm.nb() function. The goodness of fit of models are 
evaluated using deviances and residual analysis. Deviance is a 
measure of discrepancy between observed and fitted values.  
The deviance for Poisson responses are of the form: 
 

 

 
where μi denotes the predicted mean for observation i based on 
the estimated model parameters.  The deviance is a measure of 
how well the model fits the data. If the model fits well, the 
observed values yi will be close to their predicted means μi, 
causing both of the terms in D to be small, and so the deviance 
will be small. For large samples of the distribution, the deviance 
is approximately a chi-square with n-p degrees of freedom, 
where n is the number of observations and p is the number of 
parameters in the model. Since deviance measures how closely 
our model's predictions are to the observed outcomes, it can be 
used to test the goodness of fit of the model.  
 
The residual plots can be used to understand the models better 
and diagnose any particular problems. If the model is 
performing well, we should notice random behavior in the 

residual plot. The Poisson and negative binomial regression are 
non-normal regression models and their residuals are far from 
being normally distributed. In the case of discrete distributions, 
such as the binomial and Poisson, some randomization is 
introduced to produce continuous normal residuals called 
quantile residuals [17]. Quantile residuals are the residuals of 
choice for generalized linear models in large dispersion 
situations when the deviance and Pearson residuals can be non-
normal.  
 

IV. DATA ANALYSIS AND DISCUSION OF 
RESULTS 

The expected dengue incidence was modeled using Poisson 
regression. The explanatory variables were monthly average 
temperature, monthly cumulative rainfall and monthly average 
relative humidity. The results are given in Table 1.  

 

 Estimate p-value 
Intercept   8.55200 < 2e-16 
Average Temperature -0.09806 < 2e-16 
Rainfall -0.00168 < 2e-16 
Average Relative Humidity   0.00164    0.488 

Table 1: Parameters of Poisson Regression Model 

Before we interpret the relationship between dengue incidences 
and the three given climate variables, we check the goodness of 
fit of the model and the overdispersion. The dispersion 
parameter estimated to be 92.26 indicates high levels of 
overdispersion. This violates the assumption that the mean 
equals the variance in the Poisson model. The p-value of the 
Pearson chi-square test using deviances is 0. This proves that 
there is of lack of model fit.  

The quasi-Poisson model was fitted on data to deal with the 
overdispersion of data. This model can be used for 
overdispersed count data and it gives the same model estimates 
as in the Poisson model, but standard errors are adjusted for 
overdispersion. Table 2 gives the parameter estimates and 
corresponding p-values. 

 Estimate p-value 
Intercept   8.55200  0.0048 
Average Temperature -0.09806  0.1782 
Rainfall -0.00168  0.0014 
Average Relative Humidity   0.00164  0.9413 

Table 2: Parameters of Quasi-Poisson Regression Model 

Based on this model, rainfall is the only climate variable that 
produces a significant relation to dengue incidences. To 
investigate this further and to address the overdispersion of data, 
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we fitted the negative binomial model on data. The results are 
given in Table 3. The negative binomial model is a better model 
to fit the expected dengue incidences because the dispersion 
parameter given in Poisson model has been reduced from 92.26 
to 1.09. The p-value of the Pearson chi-square test using 
deviances is 0.255 indicating adequacy of the model fit. This 
model also confirms that rainfall is the only significant factor 
influencing dengue incidences.  

 Estimate p-value 

Intercept   8.54536 0.0004 
Average Temperature -0.10858 0.1225 
Rainfall -0.00179 0.0000 
Average Relative Humidity   0.00566 0.7942 
Table 3: Parameters of Negative Binomial Model 

We plotted dengue incidences against the rainfall to identify any 
apparent association. The plot is given in Figure 1. The plot 
shows a weak negative association. The Pearson correlation 
coefficient is -0.35804 also suggesting a weak negative 
association.  

 

 
Figure 1: Plot of Dengue Incidences against Rainfall 

Since it takes a certain period of time for an egg to develop into 
an adult mosquito, the influence of climate is expected to be 
visible one or two months later [18]. For this reason we model 
monthly dengue incidences using one and two lag month’s 
climate data. For one lag month data, the Pearson correlation 
coefficient between dengue incidences and rainfall was 

0.08190758 (p > 0.05) indicating no significant association. For 
two lag months data, the correlation coefficient was 0.3987109 
(p < 0.05), indicating a significant positive association. The plot 
of dengue incidences vs. rainfall in Figure 2 also suggests a 
weak positive association. 
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Figure 2: Plot of Dengue Incidences against Two Lag Months Rainfall 

 

Here onwards we considered the two lag month data for our data 
analysis. Then we fitted Poisson and negative binomial 
regression models for dengue incidences based on the three 
climate factors that we considered earlier. Both models 
indicated that the only significant factor affecting dengue 
incidences was the rainfall. Therefore, we dropped the non-
significant climate factors, the average temperature and the 
average relative humidity from the model. Then we fitted 
models for the relationship between the dengue incidences and 
the rainfall. Table 4 and Table 5 give the parameter estimates of 
the Poisson model and the Negative Binomial model 
respectively: 

 Estimate p-value 
Intercept 5.360 < 2e-16 
Rainfall 0.001191 < 2e-16 

Table 4: Parameters of Poisson Model 

 Estimate p-value 
Intercept 5.264 < 2e-16 
Rainfall 0.0016151 1.84e-07 

Table 5: Parameters of Negative Binomial Model 

The p-values show significant positive association in both 
models. The Pearson chi-square test using deviances in Poisson 

model and Negative Binomial model were 0 and 0.2970 
respectively. The estimated dispersion parameters for the 
Poisson and Negative Binomial models were 83.51 and 1.07. 
These values indicate that the negative binomial model is a 
better fit and it overcomes the overdispersion of data. The 
negative binomial model assumes that the conditional mean is 
not equal to the condition variance. Since the Poisson model is 
nested in the Negative Binomial model, we can also use the 
likelihood ratio test to compare the two models and test this 
model assumption. The value of the chi-square test statistic was 
8274.925 (p = 0.00). This strongly suggests the negative 
binomial model is more appropriate than the Poisson model.  

Since deviance and Pearson residuals can be non-normal in 
Poisson and negative binomial models, we use the quantile 
residuals for residual analysis. The Figures 3, 4, and 5 give the 
quantile residual plot against the fitted dengue incidences, 
histogram and the normal probability plot (Q-Q plot) for the 
Poisson regression model.  From the residual plot and 
histogram, we noticed residuals are in the range of 20 to 10. The 
histogram and normal probability plot suggest non-normality in 
residuals. These facts suggest the lack of fit in the Poisson 
model that we noticed in hypothesis tests in previous paragraph. 
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Figure 3: Quantile Residuals against Fitted Dengue Incidences for Poisson Model 

 
Figure 4: Histogram of Quantile Residuals for Poisson Model 
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Figure 5: Normal Q-Q Plot of Quantile Residuals for Poisson Model 

The Figures 6, 7 and 8 give the quantile residual plot, histogram, 
and the normal probability plot for the negative binomial model. 
From the residual plot and the histogram, we noticed residuals 
are in the range of –3 to 3. The histogram and the normal 
probability plot suggest residuals are approximately normally 

distributed (symmetric with fat tails). Based on what we 
concluded using hypothesis tests earlier and the residual 
analysis, we determine that the negative binomial model is 
better for modeling dengue incidences.  

 

 
Figure 6: Quantile Residuals against Fitted Dengue Incidences for Negative Binomial Model 
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Figure 7: Histogram of Quantile Residuals for Negative Binomial Model 

 

 
Figure 8: Normal Q-Q Plot of Quantile Residuals for Negative Binomial Model 

 
In Figure 9, we plotted the reported and fitted monthly dengue 
incidences using the negative binomial model from 2010 to 
2018 in a same graph. This plot shows the relationship between 

actual and fitted dengue incidences in Colombo, Sri Lanka 
during that period.  
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Figure 9: Reported and Fitted Dengue Incidences from 2010 - 2018 

Interpretation of Coefficients 

We observed that the rainfall was the only significant climate 
variable affecting the monthly dengue incidences based on the 
models we considered. Furthermore, we noticed that the 
negative binomial regression model with two lag months rainfall 
data was the best model to fit the dengue incidences. Now we 
use this model to interpret the model coefficients. Table 5 shows 
the regression coefficients and p–values for this particular 
model.  We observed that the rainfall is very significant (p-value 
is nearly 0) with the regression coefficient equaling to 
0.0016151. For every one unit (mm) increase in amount of 
monthly rainfall amount, the expected dengue incidences 
increases by exp(0.0016151) = 1.001616 times.  For every one 
unit increase in amount of monthly rainfall amount, the 95% 
confidence interval for the expected dengue incidence increment 
will be between 1.000929 and  1.002337 times. In other words, 
for each one unit rise in rainfall, the average monthly dengue 
incidences increases by 0.162% or for every 10 units rise in 
rainfall, the average number of dengue incidences increase by 
1.62%.  

The form of the model equation for negative binomial 
regression is the same as that for the Poisson regression. The log 
of the outcome is predicted with a linear combination of the 
predictors. For our model, the regression equation is given as 

 ln(λ)  =  5.264  +  0.0016151*R 

where λ is the expected dengue incidences and R stands for the 
amount of monthly rainfall. 

Discussion 

The climate of Sri Lanka, which is a part of South Asia, is 
mainly dominated by rainy seasons on a yearly basis. In this 
study we found that the rainfall significantly affects the dengue 
incidences. Furthermore, we observed that two lag months 
climate data influences the dengue incidences. Since it takes 
several weeks for an egg to develop into an adult mosquito, 
influence in climate is expected to be visible one or two months 
later. Once adult mosquitos have emerged, the climate factors 
determine their chances of survival. The increase in mosquito 
population due to the rainfall and subsequent increase in dengue 
incidences has been reported before [19]. 

Initially, we considered Poisson and negative binomial 
regression models to investigate the association between 
monthly dengue incidences and three climate variables, namely, 
average temperature, rainfall, and average relative humidity. It 
was revealed that the only significant variable related to the 
monthly dengue incidences was rainfall.  Due to the 
overdispersion of data, the Poisson model did not fit well. The 
negative binomial model which is the proper model for 
overdispersed data was a better fit. The Pearson correlation 
coefficient and the scatterplot between the current month’s 
rainfall and the dengue incidences showed a weak negative 
association. The Pearson correlation coefficient and the 
scatterplot between dengue incidences and two lag months 
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rainfall showed significant positive association. Since there was 
no apparent association between dengue incidences and the 
other two climate factors, average temperature and relative 
humidity, we drop them from our models. Then we fit the 
Poisson and negative binomial models to analyze the 
relationship between dengue incidences and two lag months 
rainfall. While both models showed positive association 
between dengue incidences and rainfall, the negative binomial 
model was the better fit based on dispersion parameter, 
likelihood ratio test and the analysis of quantile residuals. The 
quantile residuals are approximately normally distributed in the 
negative binomial model indicating a better fit.    

This study showed a significant positive effect between the 
rainfall and the dengue incidences. Several previous studies 
conducted in other parts of the world also indicate similar 
findings [20]. The positive effect from rainfall is justifiable 
because rain water forms water pools which provide breeding 
grounds for mosquitoes. That increases the mosquito density 
which in turn leads to an increase in dengue incidences rates 
among the public. The dengue incidences may also be 
associated with socio-economic levels of people and the dengue 
control measurements implemented by the relevant authorities.  
These factors were not considered in our model.    

V. CONCLUSION 

Dengue is a critical public health problem in Colombo as well as 
other parts of Sri Lanka. The objective of this study was to 
identify the climate factors affecting the dengue incidences in 
the city of Colombo. The study used the monthly data from 
2010 to 2018 in Colombo. The Poisson and negative binomial 
regression models were used to fit the data. The Poisson model 
did not fit the data well due to the overdispersion in the data. 
The negative binomial model was found to be the better fit. The 
results suggested that the rainfall was the only significant factor 
affecting dengue incidences. The negative binomial model can 
be used to predict the expected monthly dengue incidences 
based on rainfall amounts. Furthermore, we noted that the 
influence of rainfall on dengue incidences is expected to be 
visible after some lag period.  These findings would be helpful 
to local authorities to take necessary steps to safeguard the 
community from dengue outbreaks.  
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Abstract 
 
The purpose of this study is to look at the literature review on Blended Learning. In accordance with the development of learning 
technology, pedagogy is also growing. Many countries through higher education and schools have implemented this Blended 
Learning pedagogy. Blended Learning is a combination of two teaching pedagogies which are traditional face to face and E-
Learning. This paper also provides the breakdown of both modes of study to determine whether the learning is under Blended 
Learning or not. This study also states the Blended Learning characteristics to be observed by researchers. The main characteristics 
are listed as a guideline to practitioners in order to implement Blended Learning in educational practices. 
 
Keywords: blended learning, hybrid learning, higher education, characteristic.  
 
Introduction  
 
Blended Learning (B-Learning) is now a 21st century learning mode. Higher education such as universities and colleges and even 
schools have started to apply this approach in their respective subjects. B-Learning has been considered an effective approach of 
delivering learning content as it is simple and flexible. B-Learning is not a new technology but rather a combination of two existing 
technologies in learning something. It is considered more effective as it combines two popular pedagogical modes namely traditional 
face-to-face and E-Learning with multimedia elements. Students in addition to learning in a controlled compound such as the 
classroom (face-to-face with teachers), they also have the freedom in choosing their learning experiences, such as the time and place, 
to which they can choose themselves. This can create interest, increase motivation and raise self-esteem for students of all levels. For 
example, for excellent students (higher than average performers), B-Learning can be a platform that can speed up their achievements 
because they do not have to wait and follow the topics that they have already mastered. Likewise, for weak students, B-Learning is a 
catalyst to motivate them to learn so that they can continue learning according to their own path, pace and ability without feeling 
inferior just because they are slower than their peers. 
 
 There is a country that puts B-Learning as one of the mandatory methods of teaching in the classroom to provide students 
with new learning strategies and methods as well as ensuring the education system itself is in line with the current changes in 
education. 
 

Blended Learning  

B-Learning or sometimes called hybrid learning, mix mode or distributed learning is a combination of two popular approaches of 
learning; face to face learning and online learning. Pete Sharma (2010) divides the B-Learning definition into the 3 most popular 
groups of pedagogy, namely (1) face to face and online teaching (2) incorporation of technology, and (3) combination of methodology 
(Sharma, 2010). However, these three definitions have similarities in their attributes which is face to face and e-learning. According to 
Shae (2007) in Sloan-C Workshop held in 2005, B-Learning, defined, should include two main components; firstly, all courses 
offered should have online and face-to-face integration without compromising quality issues and both part time / face-to-face meeting 
times are replaced with online activities. There is a suggestion that the B-Learning approach should have between 30 to 79 percent of 
its contents online (Elaine Allen, 2007), while content with 80% and above of online materials is considered online learning. For those 
who have 1 to 29% of online content is considered to be using ICT as a tool. According to a data study by Zhoa et al (2005), it has 
been shown that the effectiveness between online and face to face are at least at the same level (Vignare, 2007). This study shows that 
B-Learning can be as good as the face to face approach in providing quality learning experiences and increasing performance. There 
are a lot of reported studies that show B-Learning has a higher level of effectiveness in comparison to other methods; studies such as 
Boyle, Bradley, Chalk, Jones & Pickard, 2003; Cottrell & Robinson, 2003; Dowling, Godfrey & Gyles, 2003  (Vignare, 2007). The 
summary is in Table 1: 
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Table 1: Distribution of electronic content 

PERCENTAGE OF ONLINE CONTENT CATEGORY 

1 – 29 % ICT as a tool 

30 -79% Blended Learning 

80% AND ABOVE Online learning 

 

Manjot Kaur in her paper has categorized the definition of B-Learning into five main groups  (Kaur, 2013). It is presented in Table 2 
below: 

Table 2: Multiple Blended Learning Definition  

Category Definition Original Author 

Holistic Perspective Delivery of instruction by multiple 
media 

Holden & Westfall, 2006 

Educational Perspective Integration of online and face to face  Laster, 2005 

Pragmatic Perspective Teaching in classroom and distance Wikipedia, 2009 

Corporate Training Perspective The use of multiple instructional 
media 

Wexler, 2008  

Chief Learning Officer (CLO) 
Perspective 

Execute learning by integrating 
multiple modalities  

Peter, 2009 

 

B-learning's main characteristics  

Below are the main B-learning characteristics according to Lalita and Kiran Lata Dagwal (2017), supported by some other opinions in 
their respective studies in relation to B-learning. These characteristics are chosen to be listed out as it is more comprehensive and 
easier to understand whilst discussing B-learning as a teaching approach in the classroom. The characteristics are as follows:  
 

• Students have a choice of two modes 
• Skilled instructors in both modes 
• Students have face-to-face and virtual interactions 
• Students have hands-on experience on new technology at school level 
• Students can practice according to their own ability 
• Development of a more comprehensive student personality 
• Physical skills of students are more focused 
• Students have sufficient and extensive exposure to the content of their lessons 
• Human element is taken into account 
• Cross-cultural and diverse approaches in delivering lesson content 
• Focus on students 
• Role of teachers are diversified  
• Students build knowledge rather than just accepting knowledge  
 

Blended Learning impact for education 

The UNESCO has outlined a guide to be reached by the countries member through the Sustainable Development Goals (SDGs) 
program. Education is under the SDG4 (Ping & Libing, 2017), Education 2030, which underlines technology as fundamental for the 
development of 21st century education. Among the significant approaches in 21st century pedagogy is B-learning. There are many 
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studies that show B-learning give students a positive impact. According to Meltem Eryilmaz (2015), studying Turkish students taking 
the ‘Introduction to Computer’, there is a significant rise in students’ perception on the effectiveness of B-Learning as opposed to 
traditional methods or E-learning where they are solely required to understand the topics learned. The perception that B-learning is 
only appropriate in urban areas alone is not accurate. This is because studies conducted by the International Association for K-12 
Online Leaning (INACOL, 2014) show that rural teachers agree that B-Learning is beneficial to both teachers and students. These 
rural teachers stated they had more time to focus on specific topics and had more time to guide their students. INACOL's findings are 
also supported by other studies like the ones by Abeer Abdalhalim Albhnsawy and Professor Ahmed Mahmoud Aliweh (Albhnsawy 
& Aliweh, 2016) on teacher trainees who were still in training. This finding shows that B-Learning can effectively improve the 
quality and capabilities of trainees in their willingness to become real teachers when they get out to work after completing their 
training. 

According to Lalima and Kiran Lata Dangwal (2017), the B-learning approach which has been implemented in India have 
had several advantages namely (1) most teaching sessions can be made online or offline with the help of ICT with students and 
teachers having more time to interact for the purpose of deepening the topic more effectively; (2) students still have face-to-face 
social interactions as B-Learning combines both teaching modes; (3) the communication cycle (between teacher and students) will be 
more thorough, effective and clear in comparison to traditional methods where it can difficult in some situations. Hence, technology 
facilitates and complements any deficiencies inherent in the traditional way of communication; (4) students will be more aware of 
technological changes hence better preparation in dealing with the world of work; (5) students will become more skilled and 
professional because with the B-learning mode, students are more motivated and self-confident and have directed collaborative skills; 
(6) the content of the lessons presented are easier to update as needed and easy to have it conveyed to students. 

According to Lan Umek et al (2017) a deeper study conducted at the University of Ljubljana, Slovenia found a strong 
connection between B-learning and student performances (Umek, Tomazevic, & Kerzic, 2017). This finding was also supported by 
Amosa Asiaka Gambari , Ahmed Tajuddeen Shittu, O. Olufanmilola Ogunlade, and Olaurotimi Rufus Osunlade (2017). They found 
in their study that there is a significant impact on student progress and achievement when B-learning approaches are used in 
universities. However, for gender differences it does not show any significant imperative evidence of students’ achievements. The 
study also found that teachers' attitude towards computer, the effectiveness of computer usage by teachers and the school environment 
had a direct impact on the implementation of B-Learning (Khung Teck, Mohammad Sahandri Ghani Hamzah, & Yeop, 2016). This 
means that lack in any of the factors will affect the effectiveness of implementation of B-Learning in schools. The higher the 
optimism of the teacher/s towards the computer, the better is the implementation of B-Learning in the organization. These three 
factors should be at a good level to have an optimal impact on the level of acceptance and implementation of B-Learning at schools or 
organizations. 

 In conclusion, B-learning not only gives positive impact to students but also to teachers / instructors. The benefits of this 
approach do not only affect schools but also higher education institutions, which have also shown positive findings through use of this 
approach. Even more convincingly, B-learning not only focuses on urban areas but also in rural areas, which have successfully show 
significant changes in positive behaviour. 
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Abstract- The impact of globalization on poverty eradication has 
increasingly become the focus of attention of all states' 
governments and organizations of north east India. During the last 
twenty five years of the globalization period we have seen both the 
positive and negative impacts on different aspects of the Indian 
economy. As well serious repercussions can be seen in the north 
east region of India which is dominated by the people of different 
tribes and ethnic groups having own cultural heritages. It is seen 
that there is a steady incremental tendency in the list of the 
millionaires and billionaires in the society on one hand and there 
has been a steady increase in the proportion of persons living 
bellow poverty line during the period. It reflects that the resources 
available are grabbed by the rich section of our society and making 
the poor either remain poor or to become poorer. In this paper, an 
attempt has been made to examine the impacts of globalization on 
poverty in the North East Region of India. 
 
Index Terms- Globalization, Poverty, Economic Development, 
North East India 
 

I. INTRODUCTION 
lobalization is a multi-dimensional changing process which 
stands for integration of national economies and 

development of world economy through free flow of capital, 
labour, goods, services, technology and ideas transcending 
national borders. The advocates of globalization show a bright and 
rosy picture of globalization that, it is a sole mechanism of market 
expansion which benefits all the nations equally. But the critics of 
globalization argue that it is a new face of colonialism which 
adversely affects the economy, politics and culture of the third 
world nations. However, the process of globalization has still 
remained a matter continuing controversy as it witnessed various 
consequences in the development process of the nations of the 
world. 
          India joined the club of globalize economy in 1991 when its 
economy was under the spell of fiscal and balance of payment 
crisis. The situation compelled her to initiate several structural 
adjustments which had opened the door of many new 
opportunities as well as formidable challenges. During the last 
twenty five years of the globalization period we have seen both the 
positive and negative impacts on different aspects of the Indian 
economy. As well serious repercussions can be seen in the north 
east region of India which is dominated by the people of different 
tribes and ethnic groups having own cultural heritages. It is seen 
that there is a steady incremental tendency in the list of the 
millionaires and billionaires in the society on one hand and there 

has been a steady increase in the proportion of persons living 
bellow poverty line during the period. It reflects that the resources 
available are grabbed by the rich section of our society and making 
the poor either remain poor or to become poorer.  
 
North East Region (NER): 
          The North East Region (NER) of India comprises the seven 
contiguous states namely – Arunachal Pradesh, Assam, Monipur, 
Meghalaya, Mizoram, Nagaland, and Tripura.  The region is 
located at the remote eastern corner of Indian union. The total 
geographical area of the region is about 2.62 lakh sq km, which 
covers about 7.9 percent of the country's total area. The population 
of the region occupies 3.7% of the country's population. But, more 
than 71% of the region's population lives in Assam alone. 
Originally the entire region was in Assam (excluding Sikkim). But 
latter on new six states have been created in the region at different 
time after independence. Therefore the seven states of the region 
are popularly known as the seven sisters. However, Sikkim has 
also been recognized as the 8th state of the region which is 
officially included in the North Eastern Council ( NEC) under the 
Ministry of Development of North Eastern Region (DoNER) set 
up in  2001  
           The region has some peculiar characteristics which are 
different from that of other regions of the country as - 

• 27 percent area of the region is plain area and the 
remaining 73% is hills.  

• The region is connected with the rest of the country 
through a narrow strip of land in West Bengal having an 
approximate width of only 22 km only. 

• The region shares only 2% of its border with the main 
land of the country and the remaining 98% connected 
with international border.  

• The region is the home of extraordinarily diverse mosaic 
of ethnic groups having distinctive social, cultural and 
ethnic identity. 70 major population groups speaking 
nearly 400 different languages and dialects. 

• Although the potentiality of resources is very high, the 
region is still lagging behind in respect of economic 
development. 

• Assam is the only state in Indian Union who has given 
birth of new six states after independence. 

  

II. POVERTY 
          'Poverty' is a relative term and it is not yet amenable to a 
single definition which is applicable for all the countries in all 

G 
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times.  It's meaning changes with the change in economic 
conditions of every country. A poor person in one country in terms 
of certain indicators of poverty measurement may be considered 
rich by the standard of other countries. However, efforts have been 
made to define poverty. Simply, it may be defined as a situation in 
which a person is unable to secure even his basic requirements of 
life. These requirements include minimum human needs in respect 
of food, clothing, housing, education, medical facilities etc. 
          Numerous studies on poverty have taken different indicators 
to measure the extent of poverty. Measurement in terms of per 
capita income may not always provide satisfactory result, since 
such measurement may conceal the concentration of income in a 
few hands. Expenditure per head too may not convey the meaning 
of measurement of poverty, because a person may have high 
income, but may not have the desire to spend. Considering these 
factors, choice of indicators for measuring poverty is extremely 
crucial as well as difficult. Keeping the views in mind in modern 
time apart from the per capita income and expenditure, some other 
indications of poverty measurement  are used as like- the level of 
unemployment, govt. expenditure per head on health services, 
education and other social services. Another indicator of the level 
of poverty may be the literacy rate, since numerous studies have 
revealed that there is an important co relationship between poverty 
and illiteracy. A nation characterized by high level poverty also 
has a low rate of literacy. Thus the factors such as health, 
education, standard of living, security, social connections and 
housing quality etc. may be the more accurate measures in 
assessment of a person's poverty level than income alone. 

III. POVERTY LINE  
          Poverty line refers to that line which divides the people of a 
region into two categories, i.e. the Poor and the non Poor. In pre-
independent India, for the first time Dadabhai Naoroji gave the 
concept of poverty line. For the estimation of poverty line Naoroji 
coined the term ' Jail Cost of living'. In post- independent India, 
the concept of poverty line is based on Calorie intake lavel. The 
planning Commission of India defined that those living in towns 
who do not get minimum 2100 calories (per person per day) from 
their food and villagers who do not get 2400 calories from their 
food are bellow poverty line. In other words, the people whose 
income is so low that they are unable to purchase the desired 
calories are regarded as the people bellow poverty line. The 
monetary expenditure needed for meeting these minimum calorie 
requirements is revised upward periodically taking into 
consideration of rise in the prices of consumption goods. For 
2004-05, the estimation of poverty line in India was Rs. 356 per 
capita per month for rural areas and Rs. 458 for urban areas. In the 
same way in 2009-10, the poverty line was fixed for rural areas as 
consumption worth of Rs.672.8 per person per month and for 
urban areas it was Rs. 859.6. 
           However, Professor Amartya Sen makes a refinement to the 
usual Head-Count Ratio (H) of poverty measurement. According 
to him 'H' ratio is a crude and non-discriminatory measurement of 
poverty.  His view is that, instead of examine the persons living 
bellow poverty line; income shortfall of each person from the 
poverty line should be examined. Because all the persons living 
bellow poverty line are not obviously identical. If the poverty line 
is fixed to be say Rs. 300/- per month and person 'A' may earning 
Rs. 299/-, person 'B' may earning Rs. 150/- and person 'C's earning 

may be Rs. 100/- per month. In this case, although, all the three 
persons live bellow the poverty line, they are not equal or identical. 
In such a situation to know the extent of poverty, according to Sen, 
a weighted norm of the income shortfall of the poor persons can 
be viewed as a measure of poverty. This is the basis of the Sen's 
'P' index for poverty measurement. According to him a poorer 
person's income shortfall should receive a higher weight than the 
income shortfall of a person who is richer than the first person 
despite being bellow the poverty line. If there are 'Q' people with 
incomes bellow the poverty line, then the income shortfall of the 
richest among the poor gets a weight of 1, the second richest a 
weight of 2, and so on, ending up with a weight of 'Q' on the 
income shortfall of the poorest poor  
           Poverty is today a worldwide problem. As per the latest 
statistics, almost half of the world people live without minimum 
requirements. Poverty is also one of the main problems of Indian 
economy. In its last five year plans, Governments have given 
priority in removal of poverty and solving unemployment 
problem. A huge amount of plan allocation is always earmarked 
in this line. But, even after more than 68 years of Independence, 
India still have the World's largest number of poor people. About 
22% of India's population still lives bellow poverty line. It means 
almost one fifth of the country's population continues to live 
bellow the poverty line and most of the poor people live in rural 
areas of the country. Poverty is largest among the people of 
schedule Caste and Schedule tribes in the rural areas of the 
country. 
            Moreover, there are two measures in India to determine the 
extent of poverty - Relative poverty and Absolute poverty. 
Relative poverty refers to poverty of people, in relation to other 
people, regions and nations. It is interpreted in terms of inequality 
of income distribution. On the other hand, absolute poverty refers 
to the total number of people living bellow the poverty line. At 
present nearly 20 percent of the country's population is absolutely 
poor. 
 

IV. IMPACTS OF GLOBALIZATION ON INDIAN ECONOMY:  
           During the last two and half decades of the globalization 
period, we have seen both the positive and negative results. The 
globalization policy has helped the country to tide over the 
immediate balance of payment crisis. As a result of it, the growth 
rate of the economy has also gone up, export growth rate has 
increased, foreign direct investment has risen and the ratio of 
external debt to GDP has also fallen. These are the some of 
positive impacts of globalization on the economy. But there are 
several shortcomings also. It could not remove the poverty and 
unemployment as desired rate and it has widened the gap between 
the rich and poor. The benefits of globalization are not equally 
distributed and tend to be concentrated among the relatively few 
states particularly the more advance ones. The less developed 
regions like NE states have not been able to sufficiently harvest 
the benefits of globalization. It has also neglected our agricultural 
sector, which engages about 50% of the country's population. As 
a result the suicide case of farmer is seen to be increased during 
the period. Although the GDP growth rate has increased in the 
period, yet the reform led growth has not generated sufficient 
employment opportunities in the country. Moreover there has been 
decline in the rate of public investment, posing serious treats to the 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8618
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              151 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8618    www.ijsrp.org 

domestic small and medium scale industries and also posing 
challenges to the sovereignty of the country. Now many policies 
of India are being formulated under the pressure of IMF, World 
Bank, WTO and Multinational Companies. 

V. EXTENT OF POVERTY IN THE STATES OF NORTH- 
EASTERN REGION: 

          The impact of globalization on poverty eradication has 
increasingly become the focus of attention of all states' 
governments and organizations of north east India. Assam's 
ranked 19th in the GDP contribution shared 2.58% population of 
the country as a whole as per the 2011 census report. The poverty 
ratio is highest in Chattisgarh which is 39.9% and lowest in 
Andaman & Nikobar Island which is only 1% and it is 32.0% in 
case of Assam as per the census report.  
           The following table: 1 depicts a comparative picture of 
poverty ration of Assam and other states of north east India both 
in pre- globalization and post globalization period. 
 

Table: 1 
Percentage share by the states of NER of India in Area, 

Population, GDP & Poverty 
 

States Area in 
Sq km 

Shared 
Population 

Share 
in GDP 

Poverty 
Ratio 

Arunachal 2.55 0.11 0.13 34.7 
Assam 2.39 2.58 1.52 32.0 
Monipur 0.68 0.24 0.14 36.9 
Meghalaya 0.68 0.25 0.21 11.9 
Mozoram 0.64 0.09 0.10 20.4 
Nagaland 0.50 0.16 0.17 18.9 
Tripura 0.32 0.30 0.26 14.0 
Sikkim 0.22 0.05 0.12 8.2 

Source: (a) Census of India, 2011; (b) Reserve Bank of India, 2015 
 

Table: 2 
Poverty Ratio in Rural and Urban areas of the NER states ( 

2001) 
 

States Rural ( %) Urban ( %) 
Arunachal 45.4 19.2 
Assam 45.0 10.2 
Monipur 38.2 18.5 
Meghalaya 12.6 12.6 
Mozoram 37.4 5.2 
Nagaland 39.8 17.7 
Tripura 43.8 15.2 
Sikkim 28.6 7.5 
All India 36.3 16.8 

Source:  National Institute of Rural Development ( NIRD) NERC 
report,2006 
 

Table: 3 
Poverty Head Count Ration in NER States vis-à-vis India. 

 
States 1973-

74 
1983-
84 

1993-
94 

1999-
00 

2004-
05 

2011-
12 
 

Arunachal 51.9 40.9 39.4 33.5 31.1 34.7 
Assam 51.2 40.5 40.9 36.1 34.4 32.0 
Monipur 50.0 37.0 33.8 28.5 38.0 36.9 
Meghalaya 50.2 38.8 37.9 33.9 16.1 11.9 
Mozoram 50.3 36.0 25.7 19.5 15.3 20.4 
Nagaland 50.8 39.3 37.9 32.7 09.0 18.9 
Sikkim 50.9 39.7 41.4 36.6 31.1 08.2 
Tripura 51.0 40.0 39.0 34.4 40.6 14.0 
All India 54.9 38.9 36.0 26.1 37.2 21.9 

Source: Planning Commission Report, 2014 
 
          It is seen from the above table that the poverty headcount 
ratio in India as a whole has declined from 54.9% in 2073-74 to 
21.9% in 2011-12. Among the north eastern states, Sikkim has 
commendably lowered the headcount ratio from 50.8% in 1973-
74 to 8.2% in 2011-12, which is followed by Meghalaya and 
Tripura. In Assam it has declined from 51.2% in 1973-74 to 40.9% 
in 1093-94 and then to 32.0% in 2011-12. As per the latest data 
the extent of poverty in Assam has been much larger than the 
national average. Moreover Assam shows a greater reduction in 
the proportion of rural population coming out of poverty than their 
urban counter parts. In rural Assam, the BPL segment fell nearly 
three percent point from 36.4% in 2004-05 to 33.6% in 2011-12. 
            The poor performances of Assam economy is also 
reflected in comparison of the      state 's per capita income. In 
1050-51, the per capita income of Assam was Rs. 229.2 which was 
higher than India's per capita income Rs. 245.5 and then Assam 
was in 5th rank among the states and UTs of the country. It was in 
10th  position in 1970-71, 25th in 1980-81, 19th in 1990-91, 25th  in 
2000-01, 29th in 2010-11 and finally 30th in 2013-14, ( GOI: 
Economic Survey) i.e, 4th place from the bottom.  It is seen that 
competitive strength of Assam economy goes down despite its so-
called Special Category State status till today. 
          The state government has been giving special thrust for 
elimination of rural poverty as well as upliftment of economic 
condition of people in rural areas. To achieve the objectives, the 
state governments well as the central government of India have 
been implementing various rural development and poverty 
alleviation programmes and the responsibilities of implementation 
of these programmes have been entrusted on the Panchayat and 
Rural development department of the state. A number of measures 
have been made in India's development plans in the direction of 
poverty alleviation.  But these programmes have not shown 
desired result. The basic cause behind the bad results is defective 
delivery and mechanism of the govt. organization. Poverty can be 
effectively eradicated when the poor start contributing to growth 
by their active involvement in the growth process.   
 

VI. CONCLUSION 
           Development of a region solely depends on its 
infrastructure. Without a sound infrastructural base a region can 
not develop economically. Assam, especially in its rural areas still 
lacks the basic infrastructural facilities and it is one of the main 
constrains economic development of the state. Since poverty is a 
complex and mix problems, a multi- pronged approach is required 
to reduce it. The problems faced by the poor people of the state 
have to be examined carefully and need based development 
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programmes should be implemented with proper monitoring 
specially in the field of infrastructure, education, economy and 
health in priority basis. 
          To conclude it can be mentioned here that the concept 
'Glocalization' rather than Globalization has been coming into 
effect for development of many backward localities. The 
glocalization is a new terminology and combination of two words 
"globalization" and "localization". 'Think globally and act locally' 
– is the motto of the new terminology which encompasses the local 
sentiments in global connectedness.  This approach may be 
appropriate for poverty alleviation and economic development not 
only in the state like Assam but also for the Indian economy as a 
whole.  
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Abstract: In this paper, an electronic (Transistor MOSFET) 
genetic toggle switch is discretized by the Euler method. The 
proposed model is discussed by using ordinary differential 
equations that describe the system behaviour. The stability has 
been analysed using Jacobian matrix, theorems, and lemmas 
that illustrate its stability. Two units of MOSFET transistors 
compose the proposed circuit model, which acts as two genes 
repressing each other. Different behavior has been analysed 
such as bifurcation and chaos, based on the numerical 
simulations that illustrate the theoretical results. 

Key words: Genetic Toggle Switch; Bifurcation; Chaos; 
Electronic Toggle Switch. 

1. Introduction 

     Gardner et al. investigated a genetic toggle switch model 
and presented the construction of engineered gene-regulatory 
network in bacterium Escherichia coli that preformed as a 
genetic toggle switch [1]. The genetic toggle switch is a simple 
network of two repressor gene, where each of the repressor 
proteins binds to the promoter of the other one [2], (see fig.1). 
It means, when a repressor dominates, the system remains at 
the same state unless an exogenous inducer (e.g., a protein or a 
temperature shift) effect changes it, by degrading artificially 
one of the repressors, so another one shift its previous state. 
Simply, the switches allows genes to be ON in one tissue but 
OFF in another.  After a jump between states, which is a 
variation of the protein concentration, the system keeps the 
protein level. It can be compared to Reset-set latch, which 
memorize its current state indefinitely until an external inducer 
acts again. 

     Previous study in electronic genetic networks (EGNs) used 
hybrid digital-analog system circuits based on AND, OR 
functions by using complementary metal oxide 
semiconductor CMOS chips and RC circuits to model the 
logical control of the increase and decay of protein 
concentration in the system [3]. The model from which we 
proposed to investigate the electronic genetic toggle switch is 
derived from a reduction of an electronic circuit of the 
repressilator based on the N-channel metal-oxide-
semiconductor field-effect transistor (MOSFET) [4]. The 
repressilator is comprised of three basic units that corresponds 
to the three genes, the proposed model have only two basic 

units, each one consisting of a RC circuit and a MOSFET 
transistor (T1 and T2 respectively). In order to perform the 
bistability we assume that the voltage applied on T1 is high. In 
such way that it is applied at the gate of the T2, it will inhibits 
the T2, whose output voltage is switched off. Simply, if the 
voltage applied to the gate exceeds a certain threshold voltage 
the transistor switches off its output, leading to an output 
voltage close to zero, (the transistor has very low output 
impedance) [5]. 

      Jing in [6] described a genetic toggle switch model and 
presented the stability of the fixed points and bifurcations 
behaviours, applying the forward Euler scheme to discrete the 
model by bifurcation theory of continuous and discrete systems. 
Where chaotic behaviour was one of the behaviour analysed in 
the model. Chaos oscillations characterized by sensitivity to 
initial conditions typically occur in dynamical systems with 
more than two variables, described by couple ordinary 
differential equations ODEs. A well-known property of chaotic 
system is that any initially tiny error will be exponentially 
amplified by chaotic dynamics, so that a pair of highly similar 
initial conditions will rapidly be de-correlated, making the 
behaviour of the system appear stochastic [7]. 

      In this paper, our aim is to study the stability as well as the 
analysis of chaos behaviour in the proposed circuit based on the 
Euler’s method [8]. 

      The paper is organized as follows. In Section 2, we present 
the proposed system and we recall the equations of the genetic 
toggle switch model and illustrate the main dynamical 
properties of the systems. In Section 3, we study the stability of 
the system by applying the Euler’s method to discretize the 
main equation that describe the genetic toggle switch using 
electronic components. In the section 4, theorems and lemmas 
are used to prove the stability according to the required terms 
and condition. In the section 5, truncated Taylor series centered 
on the steady state point of interest to linearize the model is 
presented.  In the section 6, bifurcation diagrams are analysed 
in different conditions by manipulating the parameters.  Then 
finally in the section 6, we bring a discussion about the obtained 
results.  

2. System Description 

      Figure 1 illustrates the interations of a genetic toggle switch, 
where in fig. 1 a) the arrows represent promoters (PL and Ptrc 
2) , the bistabilty is achieved by repressing the two genes (cl-ts 
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and lacl). In fig. 1 b) an electronic approach of  a genetic toggle 
switch consisting on two MOSFET transistors which  replace 
the previous model. 

 

 
Fig. 1 a) Schematic representation of a bistable genetic network toggle switch. 
The repressor genes are mutually connected by negative feedback. Promoters 
of each gene are repressed by protein transcripted from the previous gene. b)  
Electronic circuits of the genetic toggle switch based on MOSFET transistors. 
The output of each transistors (T1 and T2) corresponds to the level of two 
repressors protein. V1 and V2 correspond to the voltage at terminals of C1 and 
C2  respectively. 
 
      The equations (2.1) describe the circuit 1.b), which is 
derived from a biochemical rate equation formulation of gene 
expression [1] 
 

                     

1 21

1 1

2 12

2 2

[ ( )]

[ ( )]

cc

cc

V V f Vdv
dt R C

V V f Vdv
dt R C

− +
=

− +
=

                       (2.1) 

where 1 2cc cc ccV V V= = is the voltage source and the function 

( )f x depends on the transistor parameters and should be 

sigmoidal shape, as it represents a switch (for small changes in 
signal the response at a certain threshold switches from null to 
high, from OFF to ON, from 0 to 1) and can be written as  

                            ( )
1

f x
xµ

α
β

=
+

                             (2.2) 

whereα , β and µ are the MOSFET transistor parameters. 
Equation (2.2) corresponds to the Michaelis-Menten equation 
of growth of µ as the Hill coefficient.  

3. Stability analysis 

      To analyze the system accurately let substitute (2.2) in (2.1) 
thus  

              
( )

( )

1

2

1
1

1 1 2

2
2

2 2 1

1

1

cc

cc

Vdv
v

dt R C v

Vdv
v

dt R C v

γ

γ

α
β

α
β

= ⋅ −
+

= ⋅ −
+

                     (3.1) 

      Applying Euler method the discretization (3.1) can be 
derived, in order to maintain the property of convergence to the 
equilibrium, regardless of the step size. Hence from (3.1) the 
equations (3.2) are obtained 

                  
1 1

ccV
a

R C
α⋅
=     

2 2

ccV
b

R C
α⋅
=                          (3.2) 

Let int nδ= , where δ is step size. Applying Euler’s method 
we obtain  

             
1

2

1( 1) 1
2

2( 2) 2
1

(1 )
1 ( )

(1 )
1 ( )

n n
n

n n
n

av v
v

bv v
v

γ

γ

δ δ
β
δ δ

β

+

+

= + −
+

= + −
+

               (3.3) 

Rewriting the parameters in (3.2) by a Aδ → , b Bδ → ,
1 δ ρ− → the equations (3.4), which are discrete dynamical 
system. 

             
1

2

1( 1) 1
2

2( 2) 2
1

1 ( )

1 ( )

n n
n

n n
n

Av v
v

Bv v
v

γ

γ

ρ
β

ρ
β

+

+

= +
+ ⋅

= +
+ ⋅

                     (3.4) 

      In this section, we will study the dynamics behavior of the 
system (3.4) such as stability and the bifurcation phenomenon. 
We will use some theorem and lemmas to illustrate existence 
conditions of unique positive root, local asymptotic stability 
and global asymptotic behavior of discrete dynamical system 
(3.4). 

4. Results 
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Theorem 4.1 Taking 1ρ < . Therefore, every solutions in the 
system (3.4) is bounded in space and persists. 

Proof: Let {( 1nv , 2nv )} be any arbitrary positive solution of 
(3.4), then it can be written has  

1( 1) 1n nv A vρ+ ≤ + ,    2( 1) 2n nv B vρ+ ≤ +  

Where for 0,1, 2n =  . In addition, substituting the terms, 
considering the following system of equations:  

1( 1) 1( )n nv A vρ+ = + ,   2( 1) 2( )n nv A vρ+ = +  

The solution for the initial conditions of the linear system is 
given by 

1( ) 1(0) 2( ) 2(0)
(1 ) (1 ),
1 1

n n
n n

n n
A Bv C v v vρ ρ ρ

ρ ρ
− −

= + = +
− −

 

0n = , then the equation is written as follows 

1( ) 1(0) 2( ) 2(0),
1 1n n

A Bv v v v
ρ ρ

≤ + ≤ +
− −

 

      Rewriting (3.4), observing the initial conditions

1(0) 0v x= , 2(0) 0v y= follows that  

1

2

1( 1)
2

2( 2)
1

1 ( )
1

1

1 ( )
1

1

n
n

n
n

A Av k
v B

B Bv k
v A

γ γ

γ γ

β
β

ρ

β
β

ρ

+

∗
+

≥ ≥ =
+  

+ ⋅  − 

≥ ≥ =
+  

+ ⋅  − 

 

Then 

( ) ( )1( ) 2( ),
1 1n n
A Bk v k v

β ρ β ρ
∗≤ ≤ ≤ ≤

⋅ − ⋅ −
 

For all 1, 2n =  . The proof is complete.  

The set from the previous proof   

( ) ( )
, , ,

1 1
A Bk k

β ρ β ρ
∗   

   − −   
is an invariant set considering

1ρ < and β selected from an MOSFET transistor parameters, 
taking it from the initial conditions in system (3.4). 

Theorem 4.2: Taking 1ρ < , therefore (3.4) has unique 
positive equilibrium point 

( ) ( )1 2( ) , , ,
1

,
1n n

A Bv v K K
β ρ β ρ

∗   
∈    − −   

, if the 

following condition is verified: 

( ) ( )( ) 1

11 1

Bk
f v

γ
β ρ

<
 − +
 

 

Proof: Let’s consider the system (4.1), 

             
1

2

1 1
2

2 2
1

1 ( )

1 ( )

Av v
v

Bv v
v

γ

γ

ρ
β

ρ
β

= +
+

= +
+

                           (4.2) 

 assuming the set  

( ) ( )1 2( ) , , ,
1 1

, A Bv v K K
β ρ β ρ

∗   
∈    − −   

 

we write the function 

( )
11 1

1(1 )[1 ( ) ]
AG v v

f v γβ ρ
= −

− +
  

where, 

( )
21

1(1 )(1 )
Bf v

v γβ ρ
=

− +
 

Then, the first ODEs are written as follow 

( ) ( ) ( )1n n
y f x y n f x f x

−
′ ′= → = ⋅ ⋅        

( ) ( )
( )

1

1

1
1 1

1 2

1

( )
1

(1 ) 1 ( )

A f v f v
G v

f v

γ

γ

γ

β ρ

− ′⋅
′ = − −

− +
 

and 

( )
2

2

1
1

1 2
1(1 )(1 )

B v
f v

v

γ

γ

γ
β ρ

−

′ = −
− +

 

Therefore, 1k v= . End let w be a solution when ( )1 0G v = , 

then 
( )1(1 ) 1 ( )
Aw

f w γβ ρ
=

− +
.Thus, 
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( )

1

2

1

1
1

1 2

2

(1 )(1
1

1
(1 )(1 )

BA w
w

G w
BB

w

γ
γ

γ

γ

γ

γ γ
β ρ

β ρ

+

−  
 − + ′ = −

  
 +   − +  

 

( )

2

2

1 2 [ (1 ) ]
(1 )

1 0
1

A A K

A K

γ

γ

γ γ β ρ
β ρ

 
− − ⋅ + = − <

+
 

This proofs the theorem 3.2. 

Lemma 4.1 Form [9], in discrete dynamical system of the form

( ) ( )1 nn xX G+ = , for 0,1,...n = and x is an equilibrium 

point of G . Then, the fixed point is locally asymptotically 
stable if all the eigenvalues of the Jacobian matrix JG around 

the fixed point are less than one in absolute value 1λ < and 

is unstable if there exists at least one of the eigenvalues of JG
with absolute value greater than one [10]. 

Lemma 4.2 Consider the canonical form of the square function 
[10].  

                           2
1 2 0a aλ λ+ + = ,                           (4.3) 

      Where 1a and 2a are real values. Then, the necessary and 
sufficient condition for the solution of the equation (4.3), 

around the numbers 1λ < is 1 1a < and 2 2a < . 

Theorem 4.3 If the condition 

( )
2 1

1 2

2 1 2
22 1

1
A Bγ γ

γ γ

γ γ β
ρ ρ

β ρ + −+ + <
−

 

 holds, then the unique positive equilibrium ( )1 2,v v of the 

system (3.4) is locally asymptotically stable. 

      The characteristic equation of the linearization of the 

system around the fixed point ( )1 2,v v is given by 

( )

1

1

2

2

1
1 2

2
1 2 1

2 1

1

1
,

1

J

A v
v

G v v
B v

v

γ

γ

γ

γ

βγ
ρ

β

βγ
ρ

β

−

−

 
− + ⋅ =  

 −
+ ⋅  

 

From [11], the characteristic equation 

                       det( ) 0JA Iλ− = ,                                (4.4) 

and the characteristic polynomial  

                    ( ) ( )2 det 0traceJ Jλ λ− + =              (4.5) 

of ( )1 2,JG v v  is written as  

 
( ) ( )

2 1

2 1

1 12
2 2 1 2 1 2

2 2

1 2

2 0
1 1

yAB v v

v v

γ

γ γ

β γ γ
λ ρλ ρ

β β

− −

− + − =
+ ⋅ + ⋅

   (4.6) 

 Considering 1λ = , and the equations (3.5) 

                  
1 21 2

2 1

,
1 ( ) 1 ( )

A Bv v
v vγ γβ β

= =
+ +

        (4.7) 

The equation (3.4) can be written as follow 

( )
2 1

1 2

2 1 2
22 1

1
A Bγ γ

γ γ

γ γ β
ρ ρ

β ρ + −+ + <
−

 

      This equation is a proof and the necessary condition 
of the theorem (3.3). 

The stability using 3.3, it follow 2traceJ ρ=

( ) ( )
2 1

2 1

1 12
2 2 1 2 1 2

2 2

1 2

det
1 1

yAB v v
J

v v

γ

γ γ

β γ γ
ρ ρ

β β

− −

= −
+ ⋅ + ⋅

 

2 2 zρ ρ= − , where 
( ) ( )

2 1

2 1

1 12
1 2 1 2

2 2

1 21 1

yAB v v
z

v v

γ

γ γ

β γ γ

β β

− −

=
+ ⋅ + ⋅

 

and then by  

( ) ( )
( ) ( )

2 1

2 1

1 12
2 1 2 1 2

2 2

1 2

4 det 0
1 1

yAB v v
trJ J

v v

γ

γ γ

β γ γ

β β

− −

− = >
+ ⋅ + ⋅

 

We obtain that the eigenvalues of the fixed point of map 
(2.6) using the equation 

( ) ( )2

1,2

4 det
2

traceJ traceJ J
λ

± −
= , are all real.        

We can analyse the stability of fixed points as following 

Theorem 4.4  
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i. One eigenvalue of (3.3) is positive if 1z = ; one is 

negative if 
2

21z
ρ

 
= − 
 

. 

ii. The fixed point ( )1 2,v v of map (2.6) is stable if 

0 1z< < ,  and 0 ρ ρ′< < taking
2 2

1
z

z
ρ −′ =

−
. 

      Ingalls in [12], the stability is analyzed using the 
fundamental equations of the genetic toggle switch, and 
applying the same analogy from (3.1) the fig. 2 is obtained 

when the parameters are set as follow 5α = , 1
2β =

1 2 2γ γ γ= = =  and other parameters are in the Table I. 

 
Fig. 2. Genetic toggle switch, by analysing the direction of the vector 
field in the proximity of the equilibrium, one can deduce their stability. 
The points A and C the arrows shows the equilibrium point when the 
equations (3.1) are set to zero (Nullclines), the bistability occurs, and 
on point B the dashed 450 line divides the plane into the two regions 
of attraction of the stable equilibrium points. 

      The stead state of the nullclines plotted in the fig.2 must be 
evaluated separately in order to analyze the stability. And 
knowing that the model is non-linear. To compute the 
eigenvalues of our model matrix, we have to calculate the 
intersections of the nullclines, which for the three stead states 
will give us the initial point to the intersection, where for our 

model considering initial conditions (0,0) we get 
3,5032
3,5032
 
 
 

as our relevant initial point, which will be discussed in the next 
section. 

5. Linearization of the model 

      To linearize (3.1) we will use a truncated Taylor series 
cantered on the steady state point of interest  

  

( )
1(0) 2(0)

1(0) 2(0)

1 2 1(0) 2(0) 1 1(0)
1 ,

2 2(0)
2 ,

, ( , ) ( , )

( , )

v v

v v

gG v v G v v v v
v

gv v
v

∂
≅ +

∂

∂
+

∂

 (5.1) 

      We first, calculate the partial differential equation of (3.1) 
with respect to 1v , it follow  

( ) ( )1

1
1 2 1

1 1 2

,
1

ccVdv
G v v v

dt R C vγ

α
β

= = ⋅ −
+

 

       
1

1g
v
∂

= −
∂

        

,1(0) 2(0)
1

1
v v

g
v
∂

= −
∂

 

Then, the partial differential equation with respect to  2v  

( )
1

1
1(0) 2(0)

1
1 2

2
2 1 1, 21

cc

v v

V vg
v R C v

γ

γ

αβγ

β

−∂
= − ⋅

∂ +
 

1(0) 2(0)

2 11
2

3 3 2 21
22 ,

5 2 (3,5032) 9,981
10 (0.1 10 ) [1 ( .3,5032) ]v v

g
v

−

−

∂ × × ×
= − = −

∂ × × × +
 

1
1 1(0) 2 2(0)1 ( ) 9,981 ( )

dv
v v v v

dt
= − ⋅ − − ⋅ −  

By the symmetry, we get 

2
1 1(0) 2 2(0)9,981 ( ) 1 ( )

dv
v v v v

dt
= − ⋅ − − ⋅ −  

The variable transformation as 1 1 1(0)v v v= − and 

2 2 2(0)v v v= − .  

Then, we write 

1
1 21 9,981

dv
v v

dt
= − ⋅ − ⋅


   

2
1 29,981 1

dv
v v

dt
= − ⋅ − ⋅


   

Writing the model matrix  

                                       1
1

dv
J v

dt
= ⋅


                                       (5.2) 
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1 9,981
9,981 1

J
− − 

=  − − 
 

      Let us recall, this is an approximation of our model around 
the point 1 1(0)( )v v= and 2 2(0)( )v v= , and it can be around

1 2( 0, 0)v v= =  . From the Jacob matrix, we can investigate 
if our first steady state point is stable. Computing the 
eigenvalues, we get 1 2( 10.981, 8.981)λ λ= − = . From the 
eigenvalues clearly, we see that this equilibrium is not stable.  

      As we keep evaluating the Jacobian matrix and its 
eigenvalues for the other stationary (second and third) points. 

For our system, assuming that 1 2γ γ γ= = , we can write 

 

( )

( )
1

1(0) 2(0)

1
2

2
1 1 2

1
1

2
2 2 1

,

1
1

1
1

cc

cc

v v

V v
R C v

J
V v

R C v

γ

γ

γ

γ

αβγ

β

αβγ

β

−

−

 
− − ⋅ 

+ 
=  
 − ⋅ −  + 

 

1 0.255
1.745 1

J
− − 

=  − − 
 

We get the following eigenvalues, 

1 2( 0.3333, 1.6667)λ λ= − = −  

      Which shows that the second and the third (by symmetry) 
stationary points are stable (see fig.2). 

6. Bifurcation 

      Let rewrite the system (2.1) as a function of 2v  
showed in (6.1)  

  
2

12
2 2 21 1 2

1( ) 1
(1

cc ccV V
G v

R C vR C v

γ

γ

α α
ββ

   
= − −   +   

      (6.1) 

TABLE I. NUMERICAL CONSTANT VALUES OF THE 
ELECTRONIC COMPONENTS USED IN THE SIMULATION 

Symbol Parameter Value Units 

iR  Resistance 1.0 kΩ  

iC  Capacitor 0.1 mF  

ccV  Voltage Source 5.0 V  

 iMOSFET T  Transistor 2N7000 x x 

 

 

Fig. 3. Bifurcation diagram of map (5.1) 5α = , 1
2β =

1 1.2γ = , 2 2γ = . 

 

Fig. 4. Bifurcation diagram of map (5.1) 5α = , 1β = 1 1.2γ = ,

2 2γ = . 

 

 

Fig. 5. Bifurcation diagram of map (5.1) 5α = , 1β = 1 2γ = ,

2 1.2γ = . 
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Fig. 5. Bifurcation diagram of map (5.1) 5α = , 1β = 1 2γ = ,

2 2γ = . 

7. Discussion 

      To analyse the simulation results we should know that the 
parameters are selected according to what we are seeking to get.     
Also is required to think of this as a biological control system 
that tries to keep two concentrations equal. The rate at which 
the controller perform is 1

β
 [12]. 

      The diagram in the fig. 2, was obtained by setting the 

following parameters 5α = , 1
2β = 1 1.2γ = , 2 2γ =  on 

map (5.1). Which shows the region of bistability [13]. In the 
fig. 3 by varying the parameter β we can see that the rate 
increase and the shift time is also increased. In the fig. 5 shows 
the bifurcation diagram clearly more complex dynamical than 
fig 4, where according to the bifurcation phenomena leads to 
chaos, this chaotic behavior brings interior crisis. So the 
selection of β andγ should be very wise. 

8. Conclusion 

      In this paper, we have investigated the behaviors of the 
genetic toggle switch model as a dynamical system, and found 
interesting behaviours patterns in the numerical simulations by 
varying the circuit parameters. The analyses and results are 
very important for understanding nature gene network applying 
electronic circuits to develop novel ways that emitted the living 
organism. It further shows how genetic toggle switch perform 
an important role in synthetic genetic networks. 

      The circuit behavior was analysed and verified by 
comparing bifurcation diagrams according to the simulations. 
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Abstract- This study is conducted to discover the literary value of 
the word nature in literature.  The word nature is used in English 
language denoting different meanings in different contexts viz. 
character, property, creation and so on. This paper tries to focus 
on nature in literature especially nature (alternate spelling Nature) 
in the philosophy of Romanticism. The Romantic Movement is 
from nature to the imagination’s freedom . . . and the imagination’s 
freedom is frequently purgatorial, redemptive in direction but 
destructive of the social self. The main objective of this study is to 
encourage readers to particularly refer to the beauty of Nature and 
enjoy the creation of this physical universe. It is also an objective 
of this study to gently differentiate the different meanings of 
nature in different contexts. The data for this study is collected 
through reliable and relevant books and then collected data are 
analyzed by categorizing in two sections, for example, the nature 
as a romantic phenomenon, and nature as a human character. 
 
Index Terms- Nature, Literature, Romanticism, Imagination. 

I. INTRODUCTION 
1.1. Nature as a romantic phenomenon:  
To philosophize, . . . is but to carry good-breeding a step higher, 
for the accomplishment of good breeding is, to learn whatever is 
decent in company or beautiful in arts; and the sum of philosophy 
is, to learn what is just in society and beautiful in Nature and the 
order of the world (Shaftesbury, 1900, II: 255).  
When reason loses its moral authority and becomes less 
normative, ‘‘sentiment,’’ that curious combination of emotion, 
reason, and sensation, rises to take its place as the representative 
of our natural and normative inner self. Along with this changing 
notion of the self follows a new perception of our position within 
nature and nature within us. Taylor calls this change the ‘‘Deist 
shift’’: 
For the ancients, nature offers us an order which moves us to love 
and instantiate it, unless we are depraved. But the modern view, 
on the other hand, endorses nature as the source of right impulse 
or sentiment. So we encounter nature . . . , not in a vision of order, 
but in experiencing the right inner impulse. (Taylor 1989: 284) 
‘In nature every moment is new; the past is always swallowed and 
forgotten; the coming only is sacred. Nothing is secure but life, 
transition, the energizing spirit.... People wish to be settled; only 
as far as they are unsettled is there any hope for them.’ 
‘Man ... cannot be happy and strong until he ... lives with nature in 
the present, above time.’ (Whicher, 2006). 
John Dryden (1631-1700), for example, distinguishes between art 
and nature, genius and learning when he refers to Shakespeare: 

All the images of nature were still present to him, and he drew 
them not laboriously, but luckily; when he describes anything, you 
more than see it, you feel it too. Those who accuse him to have 
wanted learning give him the greater commendation: he was 
naturally learned; he needed not the spectacles of books to read 
nature; he looked inwards and found it there. I cannot say he is 
everywhere alike; were he so, I should do him injury to compare 
him with the greatest of mankind. He is many times flat, insipid; 
his comic wit degenerating into clenches, his serious swelling into 
bombast. But he is always great when some great occasion is 
presented to him . . . . (Dryden [1668] 1962, 1: 67) 
In Dr. Johnson’s preface to his edition of the plays, published in 
1765, Shakespeare is ‘‘above all writers, at least above all modern 
writers, the poet of nature; the poet that holds up to his readers a 
faithful mirror of manners and of life’’ (Johnson, 1968: 62). 
If the artist copies mere nature, the natura naturata, what idle 
rivalry! If he proceeds only from a given form, which is supposed 
to answer to the notion of beauty, what an emptiness, what an 
unreality there always is in his productions, as in Cipriani’s 
pictures! Believe me, you must master the essence, the natura 
naturans, which presupposes a bond between nature in the higher 
sense and the soul of man. (Coleridge 1907, 2: 257) 
Sublimity was the keynote of the ancient bard of Scotland, and 
although Blair emphasized the moral character of the Ossianic 
sublime, his prose warms to the idea of a natural genius in native 
surroundings: 
Amidst the rude scenes of nature, amidst rocks and torrents and 
whirlwinds and battles, dwells the sublime. It is the thunder and 
lightning of genius. It is the offspring of nature, not of art. It is 
negligent of all the lesser graces, and perfectly consistent with a 
certain noble disorder. It associates naturally with that grave and 
solemn spirit, which distinguishes our author. (Blair 1996: 395) 
While Romantic tourists set off for Scotland in search of 
waterfalls, rocks, and poetic flights, many journeyed north 
attracted by reports of rich fare and abundant game. Gilpin may 
have guided readers towards the romantic banks of the Tay, but 
tour-writers such as Colonel Thornton were sharing first-hand 
knowledge of the ptarmigan, grouse, and deer. If Wordsworth was 
moved by the poverty and simplicity of life in rural Scotland, 
Thornton was struck by its luxury ‘‘what few possess, viz. 
roebucks, cairvauns, hare, black game, dottrel, white game, 
partridges, ducks and snipes; salmon, pike, trout, char, par, 
lampreys and eels’’ (Thornton [1804] 1974: 227). 
Romantic poetry is progressive, universal poetry. Its aim isn’t 
merely to reunite all the separate species of poetry and put poetry 
in touch with philosophy and rhetoric. It tries to and should mix 
and fuse poetry and prose, inspiration and criticism, the poetry of 
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art and the poetry of nature; and make poetry lively and sociable, 
and life and society … (Schlegel, 1991) 
The principal topics around which Novalis’s work is structured are 
religion, love, poetry, and death. Hymnen an die Nacht, a six-part 
poem written mainly in prose and published in the Athena¨um in 
1800, tells of a longing for a ‘‘holy, ineffable, mysterious night’’ 
(der heiligen, unaussprechlichen, geheimnisvollen Nacht) and for 
death, intertwined realms of beauty, love (including erotic love), 
innocence, and oneness with Nature and with God. (Novalis 
1989). 
Following the ancient Greeks, Schleiermacher (1968), contrasted 
“ethics” (as the “speculative science of reason”) with “physics” 
(as the “speculative science of nature”), a usage that reflects 
Aristotle’s notion of rational human beings who live in a world 
(ethos) that is distinguishable from nature. Ethics seeks to attain a 
coherent and consistent view of the abiding forms of the human 
world; history (“the empirical science of reason”) strives to 
understand the actual unfolding of it. 
Far from being critical, Hegel views the youthful work of his 
contemporary as an important expression of the age’s longing for 
an adequate understanding of religion and the relationship 
between man and nature. Schleiermacher has a higher conception 
of the capacity of understanding to assist in the reconciliation with 
nature and with the universe as a whole. Against Hegel, 
Schleiermacher wishes to be conscious of a divine spirit within 
him that is other than his own reason and against Jacobi, he claims 
he “will never give up seeking out this [spirit] in the deepest depths 
of the nature of the soul. (Schleiermacher, 1968, p. 117) 
This solitude of essence is not be mistaken for a view of our 
position in nature. Our position in nature, nature will severely 
Avenge. We are tenderly alive to love and hatred. (“The Heart,” 
Early Lectures, 2, p. 280) 
According to Bowra (1961), "In nature, all the Romantic poets 
found their initial inspiration. It was not everything to them, but 
they would have been nothing without it; for through it they found 
those exalting moments when they passed from sight to vision and 
pierced, as they thought, to the secrets of the universe." 
Enlightenment questioning of existing civilization through a 
eulogy of nature went hand in hand with the tendency of political 
radicals to word their challenge to the existing order with images 
of natural energy. Stephen Prickett has observed that in England 
from the very beginning many pro-Revolutionary writers had been 
employing images drawn from nature and the natural world, often 
with . . . implications of irresistible forces at work shaping human 
destiny. For [Thomas] Paine it forms one of the dominant images 
of Part II of The Rights of Man, which had been prepared for by 
earlier references to the Revolution as a new ‘spring’. (Prickett 
1989: 7) 
The movement of quest-romance, before its internalization by the 
High Romantics, was from nature to redeemed nature, the sanction 
of redemption being the gift of some external spiritual authority, 
sometimes magical. The Romantic Movement is from nature to 
the imagination’s freedom . . . and the imagination’s freedom is 
frequently purgatorial, redemptive in direction but destructive of 
the social self. (Bloom 1970: 5–6) 
In pre-Romantic poetry dealing with landscape the objects of 
nature are described and a reflection or a moral is, as it were, 
simply appended to the description of the natural object. The 
‘paysage moralisé was not’, says Abrams, . . On Coleridge’s 

philosophical premises, in this poem nature is made thought and 
thought nature, both by their sustained interaction and by their 
seamless metaphoric continuity. (Bloom 1970: 223) 
One could even say that progress has been made not only in 
defining the common features of romanticism but in bringing out 
what is its peculiarity or even its essence and nature: that attempt, 
apparently doomed to failure and abandoned by our time, to 
identify subject and object, to reconcile man and nature, 
consciousness and unconsciousness by poetry which is "the first 
and last of all knowledge." (Wellek, 1962) 
Every man is defined by his nature, as a landscape in nature is 
limited by the horizon; and that nature can be read in his 
“character,” as a poem is read. The poet, too, is defined by his 
landscape (and here Emerson brings the senses of nature as 
character and nature as countryside together), which if he is true 
to himself will be found, down to the last straw, in what he writes. 
This solitude of essence is not be mistaken for a view of our 
position in nature. Our position in nature, nature will severely 
Avenge. We are tenderly alive to love and hatred. (“The Heart,” 
Early Lectures, 2, p. 280) 
Recently Sarah Pratt (1984), writing on Russian romanticism, 
distinguished five concepts of nature among the poets and writers 
of that eclectic and somewhat confusing period: (1) a static setting 
for human activity, (2) the impetus for poetic reverie, (3) a mirror 
of the human soul, (4) man's partner in the metaphysical universe, 
and (5) the Absolute, "the source, the point of return, and the 
measure of all phenomena of the universe including man." 
 
1.2. Nature a Human character: 
A phenomenon such as the Speeches on Religion may not 
immediately concern the speculative need. Yet they and their 
reception – and even more so the dignity that is beginning to be 
accorded, more or less clearly or obscurely, to poetry and art in 
general in all their true scope – indicate the need for a philosophy 
that will recompense nature for the mishandling that it suffered in 
Kant and Fichte’s systems, and set reason itself in harmony with 
nature, not by having reason renounce itself or become an insipid 
imitator of nature, but by reason recasting itself into nature out of 
its own inner strength (Hegel, 1977). 
The Robbers (1781), merges the nihilism of the bastard Edmund 
with the diabolical hypocrisy of Richard III’s rebellion against 
his natural destiny of ugliness: I have no small cause for being 
angry with Nature, and, by my honour! I will have amends. – 
Why did I not crawl first from my mother’s womb? why not the 
only one? why has she heaped on me this burden of deformity? 
on me especially? just as if she had spawned me from her refuse. 
Why to me, in particular, this snub of the Laplander? These 
Negro lips? these Hottentot eyes? [ . . . ] No! no! I do her 
injustice – she bestowed inventive faculty, and sets us naked and 
helpless on the shore of this great ocean, the world – let those 
swim who can – the heavy may sink. To me, she gave naught 
else, and how to make the best use of my endowment is my 
present business. Men’s natural rights are equal; the is met by 
claim effort by effort, and force by force – right is with the 
strongest – the limits of our power constitute our laws. (Schiller 
1953: 18ff.) 
What a frightful and odious spectacle is the man who delivers 
himself up to the tyranny of his violent and wrathful passions ! . . 
. The man is transformed into a brute, or rather into a fiend and a 
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fury. Detestable sight! Who can behold him without horror? Fly 
from him; he is a disgrace to human nature. He is now only a fit 
companion for devils, and ought to be shunned and dreaded by 
human beings. (Fawcett, 1809) 
Johann Wolfgang von Goethe (1749-1832) had begun his career 
as a Sturm und Drang author, hailing Shakespeare enthusiastically 
in his early speech ‘‘Zum Scha¨kespears Tag’’ (‘‘On 
Shakespeare’s Birthday,’’ 1771), in which he claims that the new 
subjectivity, unencumbered by rules, can create characters that 
pulsate with the life of Nature: ‘‘Nature, Nature! nothing is so 
much Nature as Shakespeare’s characters!’’ (Goethe 1986-, 1.2: 
413). 
 

II. CONCLUSION 
Nature in literature especially in the movement of Romanticism 

is of great importance, If we examine the characteristics of the 
actual literature which called itself or was called ‘romantic’ all 
over the continent, we find throughout Europe the same 
conceptions of poetry and of the workings and nature of poetic 
imagination, the same conception of nature and its relation to man, 
and basically the same poetic style.to a remarkable degree external 
nature – the landscape, together with its flora and fauna – became 
a persistent subject of poetry, and was described with accuracy and 
sensuous nuance unprecedented in earlier writers. It is a mistake, 
however, to describe the romantic poets as simply ‘nature poets’. 
While many major poems by Wordsworth and Coleridge – and to 
a great extent by Shelley and Keats – set out from or return to an 
aspect or change of aspect in the landscape, the outer scene is not 
presented for its own sake but only as a stimulus for the poet to 
engage in the most characteristic human activity, that of thinking. 
A reader in the late eighteenth century would regard as ‘perfectly 
normal a miscellany of . . . moral and philosophic poems inspired 
by physical nature, and lyrical pieces in a variety of kinds 
describing rural scenes . . . and simple life in the out-of-doors’ 
(Mayo 1954: 490). 

A sense of the health and integrity of the life of nature, in 
contrast with the depredations wrought by humanity, is 
exemplified in Lyrical Ballads by Wordsworth’s ‘Lines written in 
early spring’. 

Nature thus can offer a ‘resemblance’ of the ‘glorious faculty’ 
of higher minds. Nature can herself intimate something beyond 
herself: the soul, the imagination of the whole. The ‘herself’ is 
important here. Nature is characterized as feminine. But the 
feminine is here associated with something that is not in itself of 
ultimate importance. Nature evidently does not know of the past; 
our spectral years are alien to her, and before her, we are vaguely 
conscious of our very selves—as only a dream of nature.  

Numerous other critics have noted the fundamental calming 
effect which nature exercised on Wordsworth, and some drew 
parallels between the emotional sequence in many of the poems 
and the poet's own escape into nature from his disastrous 
experiences with Annette Vallon and the French Revolution.    
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Abstract-In recent years, many destinations have entered to 
international tourism market. This situation has made tourism 
competitiveness a strategic issue for countries, regions and 
businesses. One of the important factors determining competitive 
power in tourism is efficiency. Different approaches have been 
developed for measuring, modeling and managing the efficiency 
in tourism field. The aim of this study is to calculate the 
efficiency of tourism sector of 129 countries worldwide by 
taking advantage of the present literature and to create an 
efficiency index. Thus, the tourism sector efficiency comparisons 
of the countries will be possible. The data of the countries 
included in the study were obtained from the World Economic 
Forum (WEF) Travel and Tourism Competition Report 2017. 
Super Efficiency method was used to calculate sector 
effectiveness. Four inputs and two output variables were defined 
in order to measure the tourism sector efficiency of the countries 
in the study. Input variables are labor force, number of rooms, 
natural resources and cultural resources. Output variables are the 
number of international tourists and the average income per 
tourist. According to the findings of the study, while Bangladesh, 
Luxembourg and China take place near the top three in terms of 
tourism sector efficiency, Yemen, Lesotho and Malawi are in the 
last places.  

Index Terms- DEA, Destination, Efficiency,  Super Efficiency 

I. INTRODUCTION 

ourism is a dynamic sector that evokes economies by 
generating employment, income, investment and export and 

it has become one of the largest sectors of the world. In 2017, the 
tourism sector contributed to the creation of worldwide welfare 
by constituting 10.4% of global GDP and 9.9% of total 
employment (WTTC, 2018). The sector has grown almost 
uninterruptedly over the last 60 years, despite occasional shocks. 
While the number of international tourists was 25 million in 
1950, it reached 278 million in 1980, 674 million in 2000 and 
1.235 million in 2016. International tourism revenues obtained 
from destinations around the world rose from USD 2 billion in 
1950 to USD 104 billion in 1980, to USD 495 billion in 2000 
and to USD 1.220 billion in 2016. According to UNWTO's long-

term forecast report, the number of international tourists 
worldwide is expected to reach 1.8 billion by 2030 (UNWTO, 
2017). 

Countries are trying to generate new destinations and to gain 
market share in different tourism segments in order to get more 
share from the global tourism market due to their positive effects 
on local economies (Barros, et al., 2011). It is important to  

 

manage tourism regions effectively in order to achieve market 
share or to maintain market share in tourism. Tourist demand is 
fluctuant and tourist behavior is unpredictable. The ability of a 
particular destination to reach certain targets in tourism in the 
long term depends on its ability to effectively combine and 
manage its tourism resources (Cracolici, et al., 2006). 

The efficiency is generally the ratio of outputs to inputs and is 
related to the operational performance of a company (micro 
level) or country (macro level) (Kurt, 2017). In other words, 
efficiency means to achieve maximum output by using a 
particular input composition or to produce a particular output 
composition by using minimal input (Min, et al., 2008). 
Production units become effective if they can produce the 
maximum output possible with the inputs they actually use or if 
they can produce this output at minimum cost (Porcelli, 2009). 

The production system of the tourism destination can be 
characterized by a production process that tries to generate 
maximum output with appropriate inputs. In this case, 
considering the inputs it has, the tourist destination is inefficient 
when it cannot produce the maximum output possible and it will 
be able to obtain less output (tourism income, tourism demand) 
compared to relatively efficient destinations (Cracolici, et al., 
2006). 

In general, parametric and non-parametric methods are used to 
measure the efficiency of production processes. While 
parametric methods consist of factor analysis, regression 
analysis, stochastic boundary approach etc.; non-parametric 
methods are data envelopment analysis, back error propagation, 
artificial neural network, etc. (Kurt, 2017). In this study, Data 
Envelopment Analysis (DEA) and its derivative Super Efficiency 
method were used. 

T 
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The purpose of this study is to measure the tourism sector 
efficiency of 129 international tourism destinations relatively and 
to to make an efficiency ranking. Relative efficiency of the 
countries included in the study was calculated by DEA- 
Superefficiency method from non-parametric methods. The input 
and output variables used in the analysis and the data related to 
these variables were selected in accordance with the literature of 
efficiency measurement in tourism sector. (Data on input and 
output variables were obtained from the World Economic Forum 
(WEF) Travel and Tourism Competitiveness Report 2017 
(Hadad, et al.)., 2012)). 

Production units, efficiency of which is measured, are called 
“decision-making units (DMU)“and the DMUs convert the 
resources defined as inputs into outputs through a production 
process. As a result of the comparison of the output amount 
produced by each DMU with the output levels produced by other 
DMUs, or comparing the amount of input used by each DMU to 
produce output with the amount of input used by other DMUs, 
efficiency scores of each DMU emerge (Erdoğan, 2011). 

II. MEASURING EFFICIENCY IN TOURISM 
SECTOR 

Efficiency is an important criterion showing the sector's 
performance (Fare, et al., 2007). Since the efficiency is a relative 
measurement that refers to the production function, it is 
commonly used as a comparison criterion (Hadad, et al., 2012). 
Through efficiency measurements, the usage efficiency of 
production inputs which are used in an economy is assessed to 
achieve a certain level of production. Eficiency improvement is 
the result of interfering with business processes to reduce the 
inputs needed to achieve the same output or to produce more 
output from a specific set of inputs (Joppe & Li, 2016). 

As in other sectors, the efficiency in tourism means trying to 
explain the effectiveness of resources by associating the input 
amount with the outputs (Balake, et al., 2006). One of the best 
parameters for comparing the performance of tourism 
destinations is efficiency level (Assaf & Dwyer, 2013). The 
efficiency of the destination can be defined as the technical skill 
for using the inputs required to offer the services to meet the 
expectations of the tourists (Fuchs, 2004) 

In studies conducted to evaluate efficiency in the field of 
tourism, a tourism establishment or destination is considered as a 
production process where certain resources turn into outputs or 
performance. Non-parametric methods can be used to measure 
the efficiency of this transformation process. In nonparametric 
methods, efficiency can be measured by establishing a functional 
mathematical relationship between input and output in the 
studies where relative efficiency of service production units, in 
which the use of parametric approaches is more restrictive, is 
evaluated (Barrio, et al., 2009). Data Envelopment Analysis 
(DEA) and its derivatives from nonparametric methods, are 
commonly used in efficiency analysis, because they bring less 
restrictive conditions and can easily be adapted to multiple 
production scenarios. Through this method, efficiency values can 
be calculated and compared by using multiple linear 
programming models based on the data obtained from 
production units to be evaluated (Yen & Othman, 2011). 

Various studies have been carried out in order to evaluate 
efficiency in the field of tourism by using DEA and its 
derivatives. These are usually micro-level studies aimed at 
assessing the efficiency of hotels, travel agencies and local 
tourism destinations. One of the first studies applying DEA in 
the tourism sector at the micro level is the study of Banker and 
Morey (1986). The authors compared the technical and 
efficiency of 60 restaurants in the fast food chain using six inputs 
and three output variables (Banker & Morey, 1986). 

Morey and Dittman (1995) evaluated the performance of the 
general managers of 54 branches of a chain hotel located in the 
United States in 1993 with DEA in their study conducted using 
seven inputs and four outputs (Morey & Dittman, 1995). Johns et 
al. (1997) compared the efficiency of 15 hotels using four inputs 
and three output variables. They used the DEA method in the 
study (Johns, Howcroft, & Drake, 1997). 

Hwang and Chang (2003) carried out a study evaluating 
management performance and efficiency change of 45 hotels 
between 1994-1998 by using the DEA and Malmpuist TFP. In 
the study, it has been concluded that the efficiency of the 
enterprises differs by years due to the differences in customer 
resources and management styles (Hwang & Chang, 2003). Yen 
and Othman (2011) compared the relative efficiency of hotel 
enterprises in Malaysia. DEA method was used in the study (Yen 
& Othman, 2011) 

Limited number of macro-level studies have been conducted in 
the field of tourism. Some of these studies consist of 
countrywide efficiency evaluations. One of these studies is the 
two-stage DEA study conducted by Pestana et al. (2011) to 
evaluate the performance of the tourism destinations in France. 
In this study, destinations are accepted as a production enterprise 
with inputs and outputs. The goal of the destinations in this 
context is to achieve maximum performance by using inputs 
effectively (Pestana, et al., 2011). 

A macro-level efficiency ranking study on international 
destinations was conducted by Hadad et al. (2014). In this study, 
they evaluated the tourism sector efficiency of 105 countries by 
using data envelopment analysis and super efficiency method. In 
the study, two output variables were defined for the tourism 
industry. These variables are Number of Tourists and Revenue 
per Tourist. The output variables are Labor Force, Number of 
Hotel Rooms, Cultural and Natural Resources (Hadad, et al., 
2012). 

Kurt (2017) compared the tourism efficiency of 29 European 
countries using DEA method (Kurt, 2017). Rasoulzadeh et al. 
(2017) compared the tourism sector efficiency of Middle East 
countries (Iran, Turkey, Israel, UAE and Saudi Arabia) and East 
Asian countries (Indonesia, India, Malaysia, Singapore, Thailand 
and China) in their study. They used the DEA method in the 
calculation of efficiency (Rasoulzadeh, et al., 2017). 

In this study, the tourism sector efficiency ranking of 129 
countries was made by the data obtained from the World 
Economic Forum (WEF) Travel and Tourism Competitiveness 
Report 2017. DEA-Super Efficiency method was used in the 
calculation of sector efficiency. In the study, four input, two 
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output variables were defined in accordance with the literature in 
order to measure the tourism sector efficiency of countries, Input 
variables consist of labor force, number of rooms, natural 
resources and cultural resources. Output variables consist of the 
number of international tourists and the average revenue per 
tourist. 

III. DATA ENVELOPMENT ANALYSIS AND 
SUPER EFFICIENCY METHOD 

Farrell's study in 1957 underlies the data envelopment analysis. 
Charnes, Cooper and Rhodes developed Farrell's definition of 
relative technical efficiency and established a data envelopment 
analysis method that allows analysis in multiple input and 
multiple output environments (Savaş, 2014). In this method, 
which has been introduced to the literature as CCR model, there 
is a constant return according to the scale. Later on, Banker, 
Charnes and Cooper discussed the variable return status 
according to the scale and called it the BBC method. With DEA, 
calculations of input and output can be done The DEA 
calculation for input determines the most appropriate input 
composition to be used in order to produce a certain output 
composition in the most effective way, while the DEA 
calculation for output investigates how much output can be 
achieved at most with a certain input composition (Carefree & 
Girginer, 2011 ). 

The DEA Efficiency (CCR model) consists of technical and 
scale efficiency and the relative effectiveness of a decision -
making unit (DMU- a country in the study) is defined as the ratio 
of the total weighted output to the total weighted input (Hadad, 
Hadad, Malul, & Rosenboim, 2012). The input-oriented CCR 
DEA model was used in the study. In this model, the relative 
efficiency of the N number of DMU, each with m inputs and s 
outputs is obtained according to the following calculation steps; 

Max ∑ 𝑣𝑣𝑘𝑘𝑠𝑠
𝑘𝑘=1 𝑦𝑦𝑘𝑘𝑝𝑝 

s.t.∑ 𝑢𝑢𝑗𝑗  
𝑚𝑚
𝑗𝑗=1 𝑥𝑥𝑗𝑗 𝑝𝑝   = 1 

∑ 𝑣𝑣𝑘𝑘𝑠𝑠
𝑘𝑘=1 𝑦𝑦𝑘𝑘𝑘𝑘 -∑ 𝑢𝑢𝑗𝑗  

𝑚𝑚
𝑗𝑗=1 𝑥𝑥𝑗𝑗 𝑘𝑘   ≤ 0 ∀𝑖𝑖 

𝑣𝑣𝑘𝑘𝑢𝑢𝑗𝑗 ≥ 0∀𝑘𝑘, 𝑗𝑗 

 

Here k = 1 … s, j= 1… m, i= 1… n 

𝑦𝑦𝑘𝑘𝑘𝑘= amount of k output produced by DMU, 

𝑥𝑥𝑗𝑗𝑘𝑘= amount of j input used by DMU,  

𝑣𝑣𝑘𝑘= weight given to k output, 

𝑢𝑢𝑗𝑗= weight given to j input. 

The above formula is run for n times to obtain comparative 
efficiency scores of all DMUs (Tandon, vd.  2014). 

The DEA method is a good tool in comparing relative tourism 
efficiency between different decision-making units (DMU). 
According to Cook and Seiford (2009), DEA does not make an 
efficiency ranking between effective DMUs, as it uses linear 
programming to measure the relative efficiency of DMUs. 
(Chaabouni, 2017). In other words, the ones who are effective in 

the decision-making units take the value of 1 (or 100) and hence 
it does not indicate which one is more efficient or the efficiency 
ranking among them (Atan & Arslantürk, 2015). Therefore, 
Andersen and Petersen (1993) developed the DEA Super 
Efficiency model in order to eliminate this deficiency of the 
CCR-DEA model, in other words, to be able to make an 
efficinecy ranking between effective DMUs. The equality for the 
Super Efficiency model is shown below: 

Equality consists of a n number DMU set with an input vector 
and output vector of each DMU. 

 
In the equality; θ shows the efficiency value of k decision 
making unit. m shows the number of input and q shows the 
number of output variables. λj represents the variable needed to 
link input and output vectors with a convergent combination 
(Chaabouni, 2017). 

This model is based on the input-oriented CCR model. In Super 
Efficiency method, in order for the DMU to be efficient, it is 
required to have a value of 1 (100) or more than 1. If the value is 
less than 1 (100), DMU cannot be considered as efficient 
(Doğan, 2015). 

In this model, the decision-making unit is compared to the linear 
combinations of all other units. Each efficient DMU examined is 
removed from the reference set. The one with the highest score 
among the examined DMUs is on the first rank, and the one with 
the lowest score is on the last rank. Thus, the efficiency ranking 
of the DMUs is revealed (Atan & Arslantürk, 2015). 

C.Methodology  

In this study, DEA Super Efficiency analysis method was used. 
The analysis is conducted in three basic steps. In the first step; 
the DMUs to be examined were determined. In the second step, 
the appropriate input and output variables were determined in 
accordance with the literature in order to evaluate the efficiency 
of the selected DMUs and the data for these variables was 
collected from reliable and comprehensive data sets. In the last 
step, the efficiency results of the DMUs were calculated and they 
were ranked by using the DEA Super Efficiency analysis 
method. EMS software was used for calculations. Details of the 
methodology are given below. 

A. Selection of DMUs, Definition of Variables and Data Set  

In the study, tourism sector efficiency of 129 DMUs 
(international destination-country) were compared. The number 
of DMUs is in line with the rule that the minimum number of 
DMU is three times more than the total number of inputs and 
outputs (Raab & Lichty, 2011; Yen & Othman, 2011). The 
destinations where the data related to input and output variables 
is fully included are given place in the study. 

As agreed in the general production function measurements, the 
two main production inputs are labor and capital. In the study, 
labor refers to the number of employees in the tourism sector and 
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capital refers to the tourism sector infrastructure, natural 
resources and cultural resources (Hadad et al., 2012). In this 
context, four input variables were used in the study. In the study, 
two output variables representing tourism sector were defined. 
These variables are the number of tourists and the average 
income per tourist. An efficient tourism sector brings more 
tourists to the country and generates more revenue per tourist 
(Hadad, et al., 2012). The number of tourists refers to the number 
of international tourists visiting the country in one year. The 
average revenue per tourist is the average earnings per tourist in 
dollar currency. The average revenue per tourist is a measure of 
the success in tourism sector. The more efficient tourism sector 
is expected to generate higher revenue per tourist. 

The Travel and Tourism Competitiveness Index Report (WEF, 
2017), which is published by the World Economic Forum, has 
been used, as a comprehensive and reliable database has been 
required for input and output variables. 

B.Findings 

The tourism sector efficiency of 129 countries was measured by 
applying the input-oriented CCR Super Efficiency model. Table 
1 shows the scores of the countries according to the efficiency 
measurement results. 

Table 1. Ranking of Destinations with an Efficient or Inefficient 
Tourism Sector 

Countries TSE Countries 
TS
E Countries 

TS
E Countries 

TS
E 

Bangladesh 
672,
73 Malaysia 

72,3
5 Holland 

47,5
6 Lao  

32,2
7 

Luxemburg 
350,
31 

The United Arab 
Emirates 

71,5
4 Azerbaijan 

47,2
4 Rwanda 

32,0
4 

China 
326,
14 Hungary 

70,4
9 Botswana 

44,6
8 Gambia 

30,5
6 

Moldova 
316,
61 Nepal 

70,4
6 Panama 

44,6
5 Pakistan 

30,2
8 

India 
299,
83 Burundi 

69,4
0 Namibia 

44,4
5 Paraguay 

29,9
3 

Lebanon 
183,
73 Italy 

66,1
5 Bahrain 

43,6
8 

El 
Salvador 

27,8
3 

Ireland 
166,
76 Jordan 

66,0
6 Australia 

43,6
7 Colombia 

27,7
9 

USA 
139,
20 Albania 

65,0
0 Serbia 

43,6
5 

Cape 
Verde 

27,3
7 

Kyrgyz 
Republic 

125,
43 Switzerland 

64,4
1 Morocco 

42,7
1 Zambia 

26,6
3 

France 
123,
44 Sweden 

63,9
9 Malta 

42,5
6 Cameron 

24,9
9 

Sierra Leone 
117,
24 Bulgaria 

63,2
3 Ethiopia 

42,5
0 Mongolia 

23,7
2 

Russia 
115,
83 Chad 

63,0
7 Oman 

42,2
0 Honduras 

23,5
5 

Austria 
114,
28 Iran 

61,3
9 Mauritius 

41,7
8 Chile 

23,3
7 

Denmark 
113,
06 Czech Republic 

60,8
9 Latvia 

41,7
2 Uganda 

22,6
5 

Kuwait 
105,
71 Qatar 

60,6
1 Finland 

40,9
8 Gabon 

21,9
7 

Hong Kong  
105,
16 Estonia 

60,5
3 Canada 

40,7
7 Senegal 

21,4
7 

Spain 
99,2
7 Sri Lanka 

59,8
5 Kenya 

40,0
8 Romania 

21,2
7 

Tanzania 
96,5
4 Slovenia 

59,5
7 Jamaika 

40,0
0 Nicaragua 

21,0
9 

Turkey 
94,9
4 İsrael 

58,8
2 Kazakhstan 

39,9
6 Bolivia 

20,4
6 

Korea 
94,0
2 Barbados 

58,4
4 Norway 

39,5
1 Argentina 

19,4
2 

Madagascar 
92,3
9 Lithuania 

58,2
7 Costa Rica 

38,9
8 

Côte 
d'Ivoire 

19,0
2 

Slovakia 
91,7
4 Mexico 

57,6
1 Portugal 

38,8
5 Peru 

18,7
7 

The 
Philippines 

91,2
2 Taiwan 

55,4
9 Japan 

38,8
2 

Mozambi
que 

18,0
0 

Singapore 
84,0
7 Cyprus 

54,6
5 Armenia 

38,1
7 Algeria 

17,7
2 

Mali 
83,4
2 Germany 

51,8
2 Ghana 

37,4
5 Nigeria 

15,3
2 

Croatia 
81,6
2 Uruguay 

51,6
8 Macedonia 

36,3
9 

Venezuel
a 

15,2
9 

Belgium 
79,7
8 Indonesia 

51,5
6 

Trinidad 
Tobago 

36,1
1 Yemeni 

11,3
3 

Poland 
79,7
4 Dominican R. 

51,2
9 Brazil 

35,6
3 Lesotho 

11,2
0 

Zimbabwe 
78,8
5 Iceland 

50,8
9 Vietnam 

35,1
2 Malawi 6,46 

South Afrika 
77,0
9 Montenegro 

50,7
5 Georgia 

34,7
7     

Thailand 
76,5
8 Egypt 

50,1
4 Tunisia 

34,0
0     

Greece 
74,9
6 New Zealand 

49,9
6 Guatemala 

33,7
0     

Saudi Arabia 
73,9
7 England 

49,2
1 Cambodia 

32,5
0     

  TSE= Tourism Sector Efficiency 

In Table 2, the fact that the efficiency score for countries is equal 
to or above 100 shows that country has full technical efficiency 
or that the country is above the best production limit, while the 
efficiency score below 100 indicates the inefficiency level of the 
country. In other words, the inefficiency level is = 100-TE’ 
(Candemir & Deliktaş, 2006). The fact that the efficiency 
(technical) score is below 100 indicates that the maximum output 
is not produced with the data inputs under the current 
technology, or that the current output can be produced with less 
input. 

Table 2 shows the ranking of the countries with an efficiency 
score of 100 and above. While the CCR efficiency value of these 
16 countries is 100 (effective), it is important to know how these 
are ranked among themselves. In this context, Bangladesh is the 
country that uses the tourism sector most effectively. Bangladesh 
is followed by Luxemburg, China, Moldova, India, Lebanon, 
Ireland, USA, Kyrgyzstan, France, Sierra Leone, Russia, Austria, 
Denmark, Kuwait and Hong Kong respectively. 
 

Table 2. Tourism Sector Efficiency Ranking of Destinations 

Item 
No Countries TSE 
1 Bangladesh 672,73% 
2 Luxemburg 350,31% 
3 China 326,14% 
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4 Moldova 316,61% 
5 India 299,83% 
6 Lebanon 183,73% 
7 Ireland 166,76% 
8 USA 139,20% 
9 Kirghizstan 125,43% 
10 France 123,44% 
11 Sierra Leone 117,24% 
12 Russia 115,83% 
13 Austria 114,28% 
14 Denmark 113,06% 
15 Kuwait 105,71% 
16 Hong Kong  105,16% 

 

IV. CONCLUSION 

In recent years, a large number of studies have been conducted to 
measure efficiency and performance in the tourism sector. Given 
the effects of tourism on national economies and increasing 
global competition, this interest is not surprising. While most of 
these studies on tourism sector focus on micro-level hotels, 
restaurants or country-wide destinations, in this study countries 
are compared in terms of their activities in the tourism sector. 
For this purpose, the tourism sector efficiency of 129 countries 
was measured by the data envelopment analysis based Super 
efficiency model. 

The efficiency score is used for ranking DMUs alone in the 
comparison of overall efficiency. In this context, it is seen that 
16 countries with an efficiency score of 100 and above are 
efficient destinations for the tourism sector. Other destinations 
are relatively inefficient. Efficiency scores obtained in the study 
are a comparative measuring of how well the DMUs can utilize 
inputs to obtain outputs by taking into account the maximum 
potential. In this context, inefficient destinations cannot manage 
their tourism resources well. 

First of all, the benefits the countries that fall behind in the 
efficiency ranking will obtain if they invest their scarce resources 
in tourism and the benefits to be gained when they invest these 
resources in other sectors should be compared, in other words, 
the opportunity cost should be calculated. The inefficiency, 
which is particularly important for the backward and developing 
countries, causes the scarce resources to be invested in a 
relatively less efficient tourism area, rather than areas that can be 
more efficient, and, in a sense, it causes these resources to be 
wasted. 

As a result, the countries that are relatively below the efficiency 
limit need to improve their skills to select the optimum resource 
of tourism administrations, to decide the optimum capacity size, 
and to generate demand to use the existing capacity effectively. 
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Abstract- Introduction: Chronic liver disease (CLD), caused by 
occurrence of abnormalities that occur continuously without 
healing in at least six-months. Among all extrahepatic 
manifestations of liver disease, skin manifestations are the most 
common. 
           Objective: To determine the description of skin disorders 
in CLD. 
           Methods: A descriptive study involving subjects with CLD 
(especially chronic hepatitis-B, chronic hepatitis-C, and liver 
cirrhosis) that attending to internal department of H.Adam Malik 
General Hospital Medan during October 2018. Skin disorders 
were diagnosed through history taking and clinical examination.  
           Results: Out of 42 subjects, highest proportion was male 
(71,4%) and highest distribution in age group of 46-55 years 
(30,95%). The most common causes of CLD were chronic 
hepatitis-B (45,2%), followed by liver cirrhosis (38,1%), and 
chronic hepatitis-C (16,7%). The most common cutaneous 
manifestations were xerosis (95,2%), pruritus (50%), and gutate 
hypopigmentation (33,3%). Other cutaneous manifestations 
included spider angioma (30,95%), hyperpigmentation (23,8%), 
tinea versicolor (21,4%), palpable purpura and folliculitis 
(16,7%), dilated abdominal veins and paper money skin (14,3%), 
jaundice (9,5%), prurigo of hebra and miliaria rubra (4,76%), and 
most rarely were lichen simplex chronicus, vitiligo, and palmar 
erythema (2,38%). Most subjects in this study had more than one 
cutaneous manifestations. 
           Conclusion: CLD can give a wide spectrum of cutaneous 
manifestations, included xerosis, pruritus, pigmentary changes, 
vascular changes, jaundice, and infections. This manifestations 
give a strong correlation between skin and liver disease, that can 
be a clue to the presence of underlying liver disease. 
 
Index Terms- chronic liver disease, chronic hepatitis B, chronic 
hepatitis C, cutaneous manifestations, liver cirrhosis 
 

I. INTRODUCTION 
kin is the largest organ of body where it often gives a sign of 
the underlying systemic diseases.1,2,3 Skin can also be seen as 

a "mirror" that can project on the surface of the body from disease 
conditions which covers the liver. The liver is the second largest 
organ, where dysfunction of the liver often causes changes that are 
generally associated with skin, nails and hair. This change is 
generally not specific because it does not indicate a specific 
diagnosis and can arise in diseases that do not affect the 

hepatobiliary system. However, sometimes a combination of 
cutaneous signs and symptoms can provide clues to the underlying 
disease.4 
           Among all extrahepatic manifestations of liver disease, skin 
manifestations are the most common manifestations. Khan et al 
reported 30 patients (60%) of chronic hepatitis C infection, 14 
patients (28%) of chronic hepatitis B infections, 2 patients (4%) of 
primary biliary cirrhosis and 2 patients (4%) of Wilson's disease, 
found extrahepatic manifestations of pigmentation (82%), Terry's 
nails (80%), xerosis and excoriation (72%), nonscarring hair loss 
from the axillary and pubic regions (64%), spider naevi and 
palmar erythema (36%), lichen planus (4%), vitiligo (2%) and 
hepatocutaneous syndrome (2%).5 
           Akhter and Said reported manifestations of chronic 
hepatitis B infection in the form of serum sickness-like syndrome 
(10-20%), polyarteritis nodosa (30-50%), and Gianotti-Crosti 
syndrome.6 While Kappus and Sterling reported extrahepatic 
manifestations of skin in chronic hepatitis B in the form of serum 
sickness-like syndrome (10-20%), glomerulonephritis (0.1-25%), 
polyarteritis nodosa (30-70%), and dermatologic conditions such 
as Gianotti-Crosti syndrome, bullous pemphigoid, lichen planus, 
cryoglobulinemia, and Guillain-Barré syndrome.7 
           Cutaneous lesions have been also observed in around 20-
40% of patients with chronic hepatitis C infection, where skin 
manifestations most often include pruritus (50%), urticaria 
(20.8%), lichen planus (20.8%), prurigo (8.3%), palpable purpura 
(8.3%), cryoglobulinemia (62.5%), and porphyria cutanea tarda 
(20%).8 Garcovich et al classified cutaneous extrahepatic 
manifestations of chronic hepatitis C infection divided into 
cutaneous conditions with fixed epidemiological and pathogenetic 
relationship (such as mixed cryoglobulinemia, lichen planus, and 
porphyria cutanea tarda), cutaneous conditions with possible 
relationship (pruritus, nodular prurigo/lichen simplex chronicus, 
and necrolytic acral erythema), and cutaneous conditions with 
anecdotal connection (psoriasis, chronic urticaria, vitiligo, 
erythema multiforme, erythema nodosum, and pyoderma 
gangrenosum).9 
           In patients with liver cirrhosis, palmar erythema has been 
reported to appear in 23% of cases, spider angiomas at 33% and 
triads of palmar erythema, spider angiomas and white nails appear 
in 21% of patients. Vascular changes/lesions (palmar erythema, 
spider angioma, caput medusa), pruritus, coagulation defects, 
jaundice and pigmentation abnormalities, nail changes (nail 
clubbing, Terry's nail, and flat nail), and axillary and pubic hair 
loss.10 
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           Some studies that assessed skin manifestations in chronic 
liver disease, such as liver cirrhosis, hepatitis B, and hepatitis C, 
are still not consistent and varying. Most studies originated from 
western literatures, and no one has reported the incidence of 
cutaneous manifestations in chronic liver disease abnormalities in 
Indonesia. The present study was aimed to determine the 
description of skin disorders in chronic liver disease. 
 

II. METHODS 
           The present study was a cross-section based observational 
study which included 42 patients of chronic liver disease with 
diagnose of chronic hepatitis B, chronic hepatitis C, and liver 
cirrhosis during October 2018, presenting in the Department of 
Internal Medicine, H. Adam Malik General Hospital Medan, were 
enrolled in the study. All diagnoses of chronic hepatitis B, chronic 
hepatitis C, and liver cirrhosis had been established by internal 
medicine specialists. Detailed history taking and complete clinical 
examination was done and the clinical data was recorded as per 
the proforma. Skin disorders are diagnosed through history taking 
and clinical examination by dermatologists. This study has been 
approved by the Health Research Ethics Commission of the 
Faculty of Medicine, Universitas Sumatra Utara/H. Adam Malik 
General Hospital Medan. 
 

III. RESULTS 
           Total 42 subjects, with the highest proportion was male 
(71,4%) and female (28,6%), the highest distribution in the age 
group of 46-55 years (30,95%) and the lowest in the age group of 
26-35 years (9,52 %). The most common etiology of chronic liver 
disease in this study were chronic hepatitis B infections (45,2% 

cases), followed by liver cirrhosis (38,1% cases) as the second 
most common cause, and chronic hepatitis C infections (16,7% 
cases).  
  
 

TABLE 1. ETIOLOGY AND TYPE OF DISORDER / 
DISEASE (N=42) 

No.. Etiology of liver 
disease 

Number of 
cases 

Percentage of 
Cases 

1. Chronic Hepatitis 
B 

19 45,2% 

2. Liver Cirrhosis 16 38,1% 
3. Chronic Hepatitis 

C 
7 16,7% 

Total 42 100% 
 

 The most common cutaneous manifestations observed in 
our study was xerosis, which was seen in 95,2% cases. The second 
common manifestation observed was pruritus seen in 50% cases.            
The third common manifestation observed was gutate 
hypopigmentation seen in 33,3% cases. Other cutaneous 
manifestations included spider angioma seen in 30,95% cases, 
hyperpigmentation seen in 23,8% cases, tinea versicolor seen in 
21,4% cases, palpable purpura and folliculitis (16,7% cases, 
respectively), dilated abdominal veins and paper money skin 
(14,3% cases, respectively), jaundice seen in 9,5% cases, prurigo 
of hebra and miliaria rubra (4,76% cases, respectively), and most 
rarely are lichen simplex chronicus, vitiligo, and palmar erythema 
(2,38% cases, respectively). Most of the subjects in this study had 
more than one cutaneous manifestation. 
 

 

TABLE 2. TYPE OF CUTANEOUS MANIFESTATIONS IN CHRONIC LIVER DISEASES 
No. Tipe Manifestasi Kutaneus Number of cases Percentage of Cases 
1. Xerosis 40 95,2 
2. Pruritus 21 50 
3. Gutate hypopigmentation 14 33,3 
4. Spider angioma 13 30,95 
5. Hyperpigmentation 10 23,8 
6. Tinea versicolor 9 21,4 
7. Palpable purpura 7 16,7 
8. Folliculitis 7 16,7 
9. Dilated abdominal veins 6 14,3 
10. Paper money skin 6 14,3 
11. Jaundice 4 9,5 
12. Prurigo of hebra 2 4,76 
13. Miliaria rubra 2 4,76 
14. Lichen simplex chronicus 1 2,38 
15. Vitiligo 1 2,38 
16. Palmar erythema 1 2,38 

 

IV. DISCUSSION 
           Out of 42 subjects of chronic liver disease in this study, the 
highest proportion was male, 30 subjects (71.4%), and 12 were 
women (28.6%), with the highest distribution in the age group of 

46-55 years (30.95%) and the lowest in the age group of 26-35 
years (9.52%). A similar study by Khan et al in Pakistan also 
showed that out of 50 patients, 64% were male and 36% were 
female.5 Study by Choudhury et al in India also reported that out 
of 100 cases, 84% were male and 16% were female, with male to 
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female ratio of 5.25:1.11 The high prevalence of male patients was 
attributed to greater access to health services centers.12 
           The most common etiology of chronic liver disease in our 
study was chronic hepatitis B infections (45.2%), followed by 
liver cirrhosis (38.1%), and chronic hepatitis C infections (16.7%). 
A similar study by Gavli et al in India reported the most common 
etiology was hepatitis B (32%), followed by alcoholic liver disease 
(26%), hepatitis C (14%), cholestatic liver disease (8%), 
hepatocellular carcinoma (6%), Wilson disease (4%), and 
autoimmune disease (2%).12 Study by Khan et al reported different 
things in Pakistan, where out of 50 patients, most common 
etiology was chronic hepatitis C infections (60%), followed by 
chronic hepatitis B infections (28%), cirrhosis primary biliary and 
Wilson’s disease (4%).5 While study by Godara et al in India, 
reported most common etiology was malignancies (18.4%), 
followed by non-alcoholic steatohepatitis (18.2%), cholelithiasis 
(15.8%), and cirrhosis (13.9%).1 The high incidence of hepatitis B 
and C is associated with the increased availability of serological 
examinations, screening for viral markers in liver involvements, 
blood transfusions, and surgical procedures.12 In Indonesia, the 
proportion of patients with liver cirrhosis is most often caused by 
hepatitis B virus infections, alcoholic liver disease, and hepatitis 
C virus infections so that these etiologies of chronic liver disease 
were the most common.13 
           Among the various types of cutaneous manifestations in 
our study, xerosis was the most frequent skin lesion (95.2%), 
where this finding was higher than other similar studies. Similar 
studies by Gavli et al and Choudhury et al reported xerosis was 
78% and 62%, respectively.11,12 Xerosis is the most common 
manifestation of liver dysfunction caused by prolonged nature of 
disease and decompensation, with malnutrition. This condition is 
also caused by an increase in transepidermal water loss and a 
decrease in skin hydration associated with ceramide and type I 
collagen degradation. These manifestation occured in all types of 
liver diseases, the most common being cholestatic (100%), 
followed by hepatitis B infections (87.5%), Wilson's disease 
(75%), hepatosellular carcinoma (75%), hepatitis C infections 
(71.43%), alcoholic liver disease (50%).12 
           Pruritus was the second most common manifestation in our 
study, which was 50% of cases. Similar studies by Gavli et al 
reported pruritus in 45% cases, Choudhury et al reported pruritus 
in 27% cases, and Kochhar et al reported pruritus in 92% cases as 
the most common symptom.11,12,14 Pruritus in chronic liver 
diseases is caused by an accumulation of toxins and bile salts in 
the body and deposition in the skin, causing irritation and itch. 
Pruritus was observed in 100% cases of cholestatic disease, 50% 
cases of hepatitis B infection, 42.3% cases of alcoholic liver 
disease, 37.5% cases of hepatitis C infection, 33.33% cases of 
hepatocellular carcinoma, and 25% cases with unknown 
etiology.12 
           Pigmentary changes manifested in two forms, namely 
gutate hypopigmentation (33.3%) and hyperpigmentation 
(23.8%). Gutate hypopigmentation was most commonly found in 
both the upper and lower extremities, while hyperpigmentation 
was more common in the body, back and lower extremities. 
Similar studies by Gavli et al reported hyperpigmentation (40%) 
and guttate hypopigmentation (48%), while Choudhury et al 
reported hyperpigmentation (40%) and guttate hypopigmentation 
(24%).11,12 Gutate hypopigmentation had been reported in 100% 

cases of hepatocellular carcinoma and autoimmune liver diseases, 
75% cases with unknown etiologies, and 50% cases of alcoholic 
liver diseases and hepatitis B infections. Hyperpigmentation was 
seen in 100% cases of Wilson’s disease and liver diseases with 
unknown etiologies, 75% cases of hepatocellular carcinoma, 
42.86% cases of hepatitis C infections, 25% cases of hepatitis B 
infections and 25% cases of alcoholic liver diseases.12 
           In our study, manifestation of spider angiomas was found 
in 30.95% cases. Similar studies conducted by Khan et al and Niaz 
et al reported spider angiomas in 36% and 31.1% of cases, 
respectively.5,15 While study by Gavli et al reported spider 
angiomas only in 3% cases.12 These vascular lesions occured due 
to increased of estrogen levels, such as in cirrhosis, estrogen 
therapy, severe malnutrition, or during pregnancy.4,12 
           Tinea versicolor occurred in 21.4% cases in our study. 
Study by Choudhury et al reported tinea versicolor in 2% cases, 
Rao et al reported in 14% cases, and Gavli et al reported in 29% 
cases.11,12,16 Tinea versicolor is more common in patients with 
decompensation, and usually associated with low socioeconomic 
status and poor personal hygiene.12 Folliculitis occurred in 16.7% 
cases in our study. Study by Choudhury et al reported only in 2% 
of cases.11 
           Palpable purpura was found in 16.7% of cases in our study. 
Similar study by Gavli et al reported petechiae, ecchymosis, 
hematoma and purpura seen in 19% cases, as a result of liver 
dysfunction that caused by conditions of deficiency of blood 
clotting factors, hypersplenism and thrombocytopenia.12 Similar 
finding was also reported by Choudhury et al, where petechiae , 
purpura and ecchymosis appear in 22% cases.11 
            Dilated abdominal veins and paper money skin occurred in 
14.3% cases in our study, respectively. Whereas palmar erythema 
occurs in 2.38% cases. These three manifestations were especially 
found in subjects with liver cirrhosis. Studies by Niaz et al 
reported 6% cases of  dilated abdominal veins, Choudhury et al 
reported 15% cases, and Gavli et al reported 36% cases of dilated 
abdominal veins.11,12,15 Dilated abdominal veins was seen in 
decompensated liver diseases with ascites and caused by hormonal 
imbalances and increased of estrogen levels.12 Study by Godara et 
al reported paper money skin especially in adult patients (11.8% 
cases).1 Patients with cirrhosis have many thin superficial 
capillaries that spread randomly to the part of upper body.4,17 
Study by Choudhury et al reported palmar erythema in only 3% of 
cases.11 Khan et al reported 36% cases of palmar erythema.18 And 
there were no cases of palmar erythema seen in the study which 
was conducted by Gavli et al.12 
           Jaundice occured in 9.5% cases in our study. Jaundice was 
reported to be the most common manifestation (79.5%) in the 
study conducted by Godara et al.1 Studies by Gavli et al reported 
jaundice in 33% cases, Niaz et al reported 35.4% cases of jaundice, 
and Choudhury et al reported 40% cases of jaundice.11,12,15 
Jaundice is caused by an accumulation of bilirubin under the skin 
and clinically arises when the bilirubin levels is above 2.5 mg/dL. 
Jaundice was seen in 100% cases of cholestasis and autoimmune 
diseases.12 
           Other cutaneous manifestations in our study were prurigo 
of hebra (4.76%), miliaria rubra (4.76%), and most rarely were 
lichen simplex chronicus and vitiligo (2.38%, respectively). Study 
by Gavli et al reported vitiligo in only 3% cases and dermatitis in 
7% cases.12 Whereas Choudhury et al reported vitiligo in only 1% 
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cases and dermatitis in 10% cases.11 There were no studies that 
reported the presence of prurigo of hebra or miliaria rubra. 
 

V. CONCLUSION 
           CLD can give a wide spectrum of cutaneous 
manifestations, included xerosis, pruritus, pigmentary changes, 
vascular changes, jaundice, and infections. This manifestations 
give a strong correlation between skin and liver disease, that can 
be a clue to the presence of underlying liver disease 
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Abstract- A single group pre-test and post-test design was 
undertaken to assess the effectiveness of Planned Health 
Education on Weaning among mothers in the selected urban 
slums, Hyderabad, Andhra Pradesh. The study was conducted by 
Ms. K. Tasrufoon, at Apollo College of Nursing, Hyderabad in 
partial fulfillment of the requirement to obtain degree of M.Sc.(N), 
Dr.N.T.R.University of Health Sciences, Gunadala, Vijayawada, 
Andhra Pradesh. 
Objectives of the Study:  
          - To assess the Effectiveness of Planned Health Education 
on Weaning among mothers in selected urban slums. 
          - To determine the association between the knowledge of 
mothers on weaning and the selected demographic variables.  
Materials and methods 
          The study adapted pre experimental design of one group 
pre-test and post- test method with planned health education on 
weaning as independent variable and mother’s knowledge as 
dependent variable. The study was conducted at Sriram Nagar and 
Rahmath Nagar urban slums, Hyderabad, A.P. The population for 
the study was mothers of infants at the age group of 5-12 months. 
The sample size was 50 and was selected by systematic random 
sampling. Planned health education material was prepared and 
delivered by lecture cum demonstration method; it took one hour 
for presentation. Structured questionnaire was prepared with the 
help of literature in text books, journals and experts guidance in 
the field of Nutrition, Medicine and Nursing.  The data was 
collected by using Structured Interview Schedule on knowledge 
about Weaning. The reliability of the tool was tested by test and 
retest method. The correlation co-efficient was obtained by using 
Karl Pearson formula.  Obtained ( r=0.869).   The data was 
collected with the help of a structured interview questionnaire and 
planned health education was implemented. After seven days post 
test was conducted with the help of same structured interview 
questionnaire. 
          Results; Majority of the mothers falls under the age group 
of 19-23 years. Most of the mothers were Hindu religion, fifty four 
percent of the mothers were illiterates, there were 2/3rd of families 
have single child, the highest percent (68%) of the mothers were 
having five to seven months of age group of infants.The analysis 
and interpretation was done by using descriptive and inferential 
statistics. In the pre test 20% of respondents obtained were below 
average scores and 60% respondents were scored average marks, 
20% respondents were above average marks. In the post-test the 
knowledge scores were improved significantly after Planned 

Health Education on Weaning. In post-test none of them scored 
below average marks, 30% respondents  scored average marks and 
70% respondents  scored above average marks.  
          The effectiveness of planned health education was 
estimated by comparing the pre and post test scores with the help 
of paired‘t’ test. The pre test mean was 49.60% and post test mean 
was 72.88%. After the Planned Health Education there was a 
significant difference in the pre and post-test knowledge scores 
which showed that exposure to Planned Health Education would 
result in an increase in knowledge. The calculated‘t’ value is 9.83 
and it is highly significant at p < 0.05 level. Hence it can be 
concluded that Planned Health Education on Weaning was 
effective. 
           Majority of the mothers have shown a lot of interest to 
know, learn about weaning and weaning preparations. The above 
findings clearly indicate that mothers of infants 5-12 months of 
age should be educated on weaning for the growth and 
development of an infant and also for the prevention of infectious 
diseases. The association between the demographic variables and 
mother’s level of knowledge was computed by using chi-square 
value. The demographic variables like religion, education, 
occupation, type of family, age of child in months, no. of children 
in the family, monthly income and source of information were not 
associated to their level of knowledge. The demographic variables 
like age and prior information were associated to their level of 
knowledge. 
 

I. INTRODUCTION 
nfancy is a period of rapid growth and development. An infant 
requires extra nourishment for new tissue development and 

growth [1]. The term weaning comes from the Anglo-Saxon word 
weanian “to become accustomed to some thing different”. It is 
complex process involving nutritional, immunological, 
biochemical, and psychological adjustments. The very first 
introduction of food other than breast milk is by definition, “the 
true beginning of weaning”. [2] 

           Weaning means introducing a wide range of foods 
gradually until the baby is eating the same food as the rest of the 
family. Until six months, the baby needs only breast milk or infant 
formula milk. Around six months of age, the baby needs initially 
semisolid foods and later on gradually solid foods are introduced 
in addition to breast or formula milk. [3]  

I 
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           Complementary feeding is extremely an essential feeding 
from six months of age, to meet the growing needs of the growing 
baby. Infants grow at a rapid rate, most of the organs of the body 
grow rapidly both structurally and functionally during the early 
life and then later on the growth slows down. Most of the growth 
in the nervous system and brain is complete in the first two years 
of life. In order to achieve optimum growth and development, 
there is an increased demand for the regular supply of weaning 
foods in the form of better nutrition. [4] 

           Health experts agree that six months is the best age for 
introducing semisolids and later on solids. The baby’s digestive 
system is still developing, so waning at early age may increase the 
risk of infections and allergies. If the mother decides to wean at 
delay, also leads to non fulfillment of nutritional gap leading to 
malnutrition and anemia. [5] At about six months, babies are ready 
to be move on to a mixed diet, the child begins to erupt, and the 
biting movements begin. The tendency to push solids out of the 
mouth also decreases. The infant achieves voluntary control of 
swallowing. [6]  
           Usually weaning requires a lot of patience, and can take 
time, depending upon the age of the baby. The experience is 
different from every one. In India the tradition of prolonged breast 
feeding and introduction of complementary foods from 6 months 
of age through an “annaprashan ceremony” occurs. [7] 

           Traditional foods for the infants should be started once the 
child is eating the cereal porridge well, mixed foods including 
cooked cereal, pulse and vegetables could be given to the child and 
other traditional foods will be given with little modifications to the 
infants are kichidi, upma, and idly .  Instant infant foods are 
prepared with combination of roasted cereals, pulses, and millets 
powder. [8]   
           Each year, several hundred infants are asphyxiated by food 
on an average one death every five days is reported in children 
from infancy to nine years of age. Apples, cookies and biscuits 
cause chocking most often in infants. Keen supervision is needed 
while infant takes to weaning. [9]               
           The research approach adopted in the present study was 
experimental research approach aimed to assess the effectiveness 
of planned health education on weaning among mothers who were 
having infants of 5-12 months of age. 
           The research design adopted for the present study is Pre 
Experimental design. Under the Pre Experimental design, ‘one 
group pre and post test design’ was selected for the present study.  
In this design whole group was pre tested, followed by the 
introduction of independent variable i.e. Planned Health 
Education irrespective of their pre tested dependent variable. The 
effectiveness of independent variable on the dependent variable 
was tested with the help of the post test after one week. 
 
                             R       O 1            X               O 2 
O 1 – Pretest for the assessment of level of knowledge on weaning. 
X   - Planned health education on weaning. 
O 2 – Post test for the assessment of level of knowledge on 
weaning. 
R- Randomization., No control. 
 
           Sample for the present study consists of mothers of infants 
at 5-12 months of age, who are residing at Sriram Nagar and 
Rahamath Nagar, Hyderabad.The sampling technique adopted for 

the present study is systematic random sampling. The total number 
of mother who was having infants of five to 12 months of age was 
508.   Sample frame was made by list out of houses by listing out 
and every kth element i.e 10th element from the sample frame was 
taken in order to take 10% of the target population, the accessible 
population is 50. Data was collected from mothers who have 
infants of 5-12 months of age at Sriram Nagar and Rahmath Nagar, 
Hyderabad, with the help of a structured interview by using a 
questionnaire. It is a method of gathering self report information 
from respondent. The questionnaire includes a set of questions that 
are generally answered in a specified sequence and pre designed 
response. The structured questionnaire was selected to gather 
appropriate data from the mothers for study purpose. 
           A draft of the planned health education was developed 
keeping in mind objectives, literature reviewed as well as expert’s 
opinions. Main factors like literacy level of the sample, method of 
teaching to be adopted, simplicity of language, appropriate use of 
teaching aids as well as attention span kept in mind. 
 

II. DESCRIPTION OF TOOL 
           Part – 1: Deals with demographic data of mothers regarding 
age of the Mother, Religion, Education, Occupation, Dietary 
pattern, and Type of family, Number of children in the family, 
Monthly income, previous information on weaning and Source of 
information. 
           Part – II: Section-I deals with questions related general 
aspects on weaning - four items. 
           Section-II deals with questions related to basic principles 
on weaning - six items. 
           Section-III deals with questions related to classification and 
introduction of weaning food items - seven items. 
           Section-IV deals with questions related to preparation of 
weaning foods - four items. 
           Section-V deals with questions related to problems on 
weaning - four items. 
 

III. SCORE INTERPRETATION 
           The tool consists of 25 questions with multiple choice 
answers and each question has one simple choice as correct 
answer. Each correct answer was given a score of one mark and 
score of zero was given for incorrect answer. The percentage 
distribution was categorized into below average (33.3%), average 
(33.3-66.6%) and above average (66.6%). 
 

IV. DATA COLLECTION PROCEDURE 
           In order to collect the data for the study, the investigator 
obtained written permission from the District Medical and Health 
Officer, Hyderabad. The subjects for the study were selected 
according to the criteria of systematic random sampling. The 
mothers were given health education, each time health education 
was given to a group of five mothers. One co-operative house was 
selected to impart health education where five mothers were 
gathered. Health education was given by the investigator by giving 
explanation about purpose of the study and the health education 
class was taken by lecture method and various weaning foods 
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preparations were demonstrated by investigator. It took one hour 
to complete single secession, during the period of data collection 
over of 10 secessions were taken by the investigator to cover the 
50 mothers. After seven days of teaching, post test has been 
conducted to the same group by using the same knowledge 
assessment questionnaire to evaluate the effectiveness of planned 
health education on weaning. Data analysis enables the researcher 
to reduce, summarize and evaluate, interpret and communicate the 
findings. [46] After collecting the data, it is planned to analyze the 
data by using both descriptive and inferential statistics. The 
analysis and interpretation of the data is planned in three parts. 
Part – 1: Formulating frequency and percentage distribution of 
demographic data of mothers who are having infants at the age of 
5-12 months. 
Part – 2:  Item wise analysis of knowledge. 
Part – 3:  Comparing pretest and post test knowledge scores of 
effectiveness of planned health education on weaning by mean, 
standard deviation and paired‘t’ value. 
Part – 4:  Identifying the association between knowledge and 
selected demographic variables of mothers by using chi-square 
value.  
 

V. ANALYSIS, INTERPRETATION AND DISCUSSION 
           PART: 1   Deals with frequency and percentage 
distribution of mothers according to demographic data which 
includes Age of the mother, Religion, Education, Occupation, 
Dietary Pattern, Type of Family, Number of children in the 
Family, Family monthly Income, Previous Information on 
Weaning and Source of information.  
 
Frequency and Percentage Distribution of Mothers according 
to Age. 
       n = 50.        

Characteristics Frequency     Percentage 
(%) 
 

Age in Years 
19-23  
24-28 
> 28  

 
43 
03 
04 

 
86 
6 
08 

Total  50 100 

           
           The above table shows that  high frequency of ( 43)  86% 
were in the age group of 19-23 years, 6 % were in the age of  24-
28 years and 8 % of them were in > 28 years age group. 
 
Frequency and Percentage Distribution of Mothers according            
to Religion.  The majority of mothers (60%) of them belong to 
Hindu religion, lowest percentage of (8%) of them belongs to 
Muslim religion, and 22% of them belong to Christian religion and 
10% belongs to other religion.  
           Frequency and Percentage distribution of Mothers 
according to Education. The most of the mothers 54 % were 
illiterates, 30% were educated till primary level, 14% have studied 
up to secondary level of education and only 2% have studied up to 
graduation. 
           Percentage distribution of Mothers according to 
Occupation. The 14 % of mothers were employed, 78% were 
unemployed and only 8% were having self employment 
           Frequency and Percentage distribution of Mothers 
according to Source of Information on Infant Weaning. The 
14% have not received any prior information and rest had prior 
information. Among them ,  60% of them received information on 
infant feeding from the non technical person,  out of them 34% 
received from their  mothers, 6% each from siblings and mother-
in-law, 16% by rearing the first child and only 24% from mass 
media. 
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PART: II 
SECTION-I 
Item Wise Percentage Distribution of knowledge scores in Pre and Post test. 
Frequency & Percentage Distribution of Item Wise Knowledge regarding Importance of Weaning.    
 n=50. 

Questions On 
Knowledge. 

                                                  Test 
Pre Post 
Wrong Correct Wrong Correct 
f % f % f % f % 

 
Q1. Meaning. 
Q2. Use.  
Q3.Timing start. 
Q4.Selection of food 
item.  

 
6 
36 
29 
25 

 
12 
72 
58 
50 

 
44 
14 
21 
25 

 
88 
28 
42 
50 

 
1 
3 
8 
5 

 
2 
6 
16 
10 

 
49 
47 
42 
45 

 
98 
94 
84 
90 

 
           Regarding meaning of weaning it is good note that 88% of 
them told right concept in pre test, where as in post test 98% were 
answered it correctly. Hence the knowledge level was improved. 
Regarding the purposes of weaning only 28% of the mothers 
answer correctly, health education made 94% of them gave correct 
answer. 
           In relation to the ideal month to start weaning to an infant 
58% of mothers were told as wrong, where as in post test only 84% 
have responded correctly.  

           Regarding kind of food to be selected for weaning 
preparation equal percentage i.e  50% were told as easy digestable, 
remaining have answered as more roughage, palatable food in pre 
test, where as in post test 90% of them acquired knowledge that, 
easily digestable food to be given. 
           The obtained mean knowledge score in per test was 2 .08, 
in post test was 3.66 out of total score six 
 

 
SECTION-II 

Frequency & Percentage Distribution of Item Wise Knowledge regarding Basic Principles of Weaning.                                             
n=50 

 

Questions On Knowledge. 

                                                  Test 
Pre Post 
Wrong Correct Wrong Correct 
f % f % F % f % 

Q5.progress weaning foods. 
Q6.Continuation -breast milk.  
Q7.Boring-food items.  
Q8. Sensitivity. 
Q9. Type of food. 
Q10. Adding- food item. 

15 
22 
36 
29 
14 
29 

30 
44 
72 
58 
28 
58 

35 
28 
14 
21 
36 
21 

70 
56 
28 
42 
72 
42 

4 
10 
12 
19 
13 
16 

8 
20 
24 
38 
26 
32 

46 
40 
38 
31 
37 
34 

92 
80 
76 
62 
74 
68 

 
 
           In regard to the progress of offering solid foods, most of the 
mothers (70%) were  gave in correct answer,  in the case of post 
test the 92% of the mothers have  expressed as correct 
answer.Regarding to continuation of breast milk along with the 
weaning there were 56% of mothers who answered correctly in pre 
test and after health education 80%   were answered correctly. In 
pre test the least identified area of knowledge (28%) was related 
to how to identify avoiding of boring food items for an infants and 

only around 2/3rd (76%) have acquired correct concept in post 
test.Regarding identification of food sensitivity for an infant, only 
42% have told correct answer in per test, where as in post test 62% 
have answered as right answer.In regard to type of food item to be 
given to an infant there was no much gain in knowledge scores of 
mothers (only 2%),  from pre test (72%) to post test (74%)There 
was only 10% of knowledge improvement in regard to the new 
food item adding to an infant during weaning period.In pre test the 
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mean score was only half i.e 3.10 out of total score six and the gain 
in mean score in the post test 4.52 

 

 
SECTION-III 

Frequency & Percentage Distribution of Item Wise Knowledge regarding Classification and Introduction of weaning. 
 n=50 

 

Questions on knowledge. 

                                                  Test 
Pre Post 
Wrong Correct Wrong Correct 
f % f % F % f % 

Q11.Fruit juice 
Q12. Porridge. 
Q13. Yellow of egg 
Q14.Meaning finger foods. 
Q15.Fingerfoods encouraged 
Q16.Minced meat. 
Q17. Adult food. 

34 
35 
34 
17 
43 
48 
9 

68 
70 
68 
34 
86 
96 
18 

16 
15 
16 
33 
7 
2 
41 

32 
30 
32 
66 
14 
4 
82 

32 
23 
20 
13 
28 
26 
20 

64 
46 
40 
26 
56 
52 
40 

18 
27 
30 
37 
22 
24 
30 

36 
54 
60 
74 
44 
48 
60 

  
           In regard to age of the infant for introducing of fruit juice, 
only 32% have correct answer in pre test, after health education 
also there was 36% of knowledge improved. Regarding age of an 
infant for introducing of porridge, 30% of mothers were expressed 
as correct option, where as in post test 54% of mother’s knowledge 
was improved. Regarding age of introduction of yellow of the egg 
to an infant only 28% of knowledge scores were improved in 
mothers. 
           Regarding meaning of finger foods, 66% of mothers were 
told as correct answer, and in post test 74% were told correct 
answer. With regard to age of introduction of finger foods only 
14% of mothers were expressed at the age of seven nine months, 

where in post test 44% of mothers answered correctly. With regard 
to age of introduction of cooked minced meat to an infant, 96% of 
mothers were told incorrect response to the question in pre test, in 
comparison to post test 48% were told as correct answer. It is 
surprising that 82% of mothers who told correctly for starting adult 
food to the baby, the response of the mothers were dropped to 60% 
in the post test. The mean knowledge score in the pre test is 2.60 
out of seven total score and the gain in knowledge was only 50% 
in post test i.e 3.76. It cautions that nurses should explain in detail 
about classification of food and introduction of weaning. 
 

 
SECTION-IV 

Frequency & Percentage Distribution of Item Wise Knowledge regarding Preparation of Weaning.   
 n=50 

 

Questions on 
knowledge. 

                                                  Test 
Pre Post 
Wrong Correct Wrong Correct 
f % f % f % f % 

Q18. Hygienic  
Q19. Cleaning. 
Q20.Fruit juice. 
Q21.Green leafy 
vegetables 

9 
6 
11 
37 

18 
12 
22 
74 

41 
44 
39 
13 

82 
88 
78 
26 

2 
0 
1 
2 

4 
0.0 
2 
4.1 

48 
50 
49 
47 

96 
100 
98 
95.9 

 
           Regarding preparation of weaning foods all most all the 
mothers’ knowledge scores were improved above (96%) than in 
pre test. Good noticeable gain knowledge was seen in regard to 
cooking of green leafy vegetables, it was only 26% in pre test and 
95.9% in post test. Regarding cleaning of vessels for the 
preparation all of the mothers gave correct answers in post test.The 

pre test mean knowledge score was 2.70 and post test mean 
knowledge score was 3.88 out of total 4. It is highest area of 
knowledge gain regarding weaning. 
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SECTION-V 
Frequency & Percentage distribution of item wise Knowledge regarding Problems of weaning.    

 n=50 

Questions on 
knowledge. 

                                                  Test 
Pre Post 
Wrong Correct Wrong Correct 
F % f % f % f % 

Q22. Aspiration. 
Q23Concentrated 
Q24.deficiency. 
Q25.sugar, sweet. 

30 
48 
19 
9 

60 
96 
38 
18 

20 
2 
31 
41 

40 
4 
62 
82 

22 
27 
20 
11 

44 
54 
40 
22 

28 
23 
30 
39 

56 
46 
60 
78 

  
 
           Regarding measures for prevention of aspiration of food to 
an infant, only 40% of the mothers were told correct response 
(feeding of an infant in sitting position) after health education only 
56% of the mothers have given correct answer. 
           Regarding excessive concentration of weaning foods, only 
4% of the mothers gave correct answer; the same was improved to 
45% in post test (56%) of mothers. Knowledge in the pre test on 
common nutritional problems was 62% and hazards of excess of 
sugar and sweets intake was 82% in pre test.  
           The pre test mean knowledge scores 2.14, post test 3.34. It 
was the highest gained knowledge score area. Mothers who gave 
correct responses ranged from 46 to 78%. 

 
PART: III  
Significant Test for Knowledge 
           The data collected in regard to mother’s knowledge on 
weaning were categorized into below average, average and above 
average in Pre-test and Post-test. This part deals with comparison 
of Pre-test and Post-test knowledge scores of mothers, Mean, 
Standard deviation, and ‘t’ value of Pre-test and Post-test 
knowledge scores and association between demographic variables 
in Pre-test and Post-test scores 
 

 
 
           Frequency and Percentage of Mothers according to 
Percentage of Knowledge scores in Pre and Post Test Scores 
on Weaning. 
           The above table shows that in Pre-test 20% of each have 
got below and above average and 60% of mothers have got 
average marks. In Post-test 30% were in average and 70% of 

mothers were above average, none of them scored below average. 
This indicates that, the knowledge scores were improved after 
Planned Health Education on Weaning. 
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Mean Standard Deviation and ‘t’ Value of Pre Test and Post Test knowledge scores on Weaning.    
 n = 50 

 
Level of Knowledge  Mean  S.D ‘t’ Value df Significant 

value 
Before planned health education 
(pre test). 

49.60% 17.53  
9.838 
 

 
49 

 
0.00 

After planned health education 
(post test). 

72.88% 15.18 

 
           H0 = There was no significant relationship between (pre-post) knowledge on weaning before and after health education. 
The obtained ‘t’ value was 9.838 at df 49 and its significant value p = 0.00 (p < 0.01 and 0.05 level of significance). A null hypothesis 
is rejected. So there was significant difference in knowledge before and after Planned Health Education among mothers. 
 

PART: IV 
Association between Knowledge level of mothers and Selected Demographic variables of Mothers. 

Association between Pre-test and Post-test knowledge of Mothers according to Age.        
 n = 50. 

Test  Demographic 
variables   

< Avg. Avg. > Avg.     χ2 value df Sig. 

N % N % N % 

Pre  Age        9.548 4 0.049 
S 19-23 Yrs. 9 20.9 28 65.1 6 14 

24-28 Yrs. 1 33.3 1 33.3 1 33.3 
> 28 Yrs.  - - 01 25 3 75 

Post  19-23 Yrs. - - 13 30.2 30 69.8 3.636 2 0.162 
NS 24-28 Yrs. - - 02 66.7 1 33.3 

> 28 Yrs. - - - - 4 100 
NS-Not Significant,                                    S- Significant. 
 
           The obtained is χ2 value 9.548, p=0.04 (p<0.01 level of significance). Hence there is significant difference in the knowledge 
between various age groups in pre-test. Where as in post test the obtained χ2 value is 3.636, p=0.162(p>0.05) related to mother’s age. 
There is no significant difference. Hence it was concluded that even though  knowledge was differing in pre-test as per age,  the planned  
health education was  effective could not be influenced with age as variable  in the post-test , all age group mothers could able to improve 
their knowledge. 
 

Association between Pre-test Post-test knowledge of Mothers according to Religion.     
 n = 50. 

 
Test  Demogra

phic 
variables   

< Avg. Avg. > Avg.     χ2 value df Sig. 

N % N % N % 

Pre  Religion        6.692 6 0.350 
NS Hindu 4 13.3 22 73.3 4 13.3 

Muslim 1 25 02 50 1 25 
Christian 3 40 05 45.5 3 27.3 
Others  2 40 01 20 2 40 

Post  Religion        3.362 3 0.339 
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Hindu - - 08 26.7 2
2 

73.3 NS 

Muslim - - - - 4 100 
Christian - - 05 45.5 6 54.5 
Others  - - 02 40 3 60 

NS-Not Significant 
 
           In the pre-test the obtained χ2 value is 6.692, p=0.350 (p<0.01 level of significance) and in post-test χ2 value is 3.362, p=0.339 
(p<0.01 level of significance). So there is no significant relationship between the level of knowledge of mothers and the religion both 
in pre and post-test.  
 

Association between Pre-test and Post-test knowledge of Mothers according to Education.    
 n = 50 

 
Test  Demographic 

variables   
< Avg. Avg. > Avg. χ2 value df Sig. 

N % N % N % 

Pre  Education        7.619 6 0.26 
NS 

Illiterate 6 22.2 18 66.7 03 11.1 
Primary 3 20 09 60.0 03 20 
Secondary 1 14.3 03 42.9 03 42.9 
Graduate  - - 01 100 01 100 

Post  Education        1.474 3 0.688 
NS 

Illiterate - - 09 33.3 18 66.7 
Primary - - 05 33.3 10 66.7 
Secondary - - 01 14.3 06 85.7 
Graduate  - - - - 01 100 

NS-Not Significant 
 
           In the pre-test the above table shows that the obtained χ2 value is 7.619, p=0.26 (p<0.05 level of significance) and in the post-test 
χ2 value is 1.474, p=0.688(p<0.05 level of significance).So there is no significant relationship between the level of knowledge of mothers 
and their educational status both in pre and post-test.  
 
Shows Association between Pre-test and Post-test knowledge of Mothers according to Education. 
           The above figure shows that, in the pre-test illiterate mothers have highest average knowledge level (66.7%), graduates have 
above average knowledge level (100%), where as in post-test as literacy level increases the percent of knowledge levels also improved 
to above average. 
 

Association between Pre-test and Post-test knowledge of Mothers according to Occupation.    
 n = 50 

 
Test  Demographic 

variables   
< Avg. Avg. > Avg.     χ2 

value 
df Sig. 

N % N % N % 

Pre  Occupation        6.252 
 
 
 

4 
 

0.181 
NS Employee  01 14.3 03 42.9 03 42.9 

Unemployed  09 23.1 25 64.1 05 12.8 
Self employee - - 02 50 02 50 
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Post  Occupation        0.065 2 
 
 
 

0.968 
NS 
 
 

Employee  - - 02 28.6 05 71.4 

Unemployed  - - 12 30.8 27 69.2 

Self employee - - 01 2.5 03 75 

NS-Not Significant. 
 
           The above table shows that the obtained χ2 value is 6.252, p= 0.181 (p< 0.05 level of significance) in pre-test, and in post-test χ2 
value is 0.065, p= 0.968 (p<0.05 level of significance). So there is no significant association between the level of knowledge and their 
occupation in both pre-test and post-test.  
 
Association between Pre-test and Post-test knowledge of Mothers according to Dietary pattern.    

   n= 50 
 

 Test  Demograph
ic variables   

< Avg. Avg. > Avg.  χ2  Df Sig 
N % N % N % 

        Pre  Dietary 
pattern  

      1.389 2 0.499 
NS 

Vegetarian - - 01 50 01 50 
Nonvegetari
ans 

10 20.8 29 60.4 09 18.8 

 Post  Dietary 
pattern. 

      0.397 1 0.529 
NS 

Vegetarian - - 01 50 01 50 
Nonvegetari
ans 

- - 14 29.2 34 70.8 

NS- Not Significant.     
 
           The above table shows that the obtained χ2 value is 1.389, p= 0.499, (p<0.05 level of significance) in pre-test, in post-test the χ2 
value is 0.397, p= 0.529 (p>0.05 level of significance). Hence there is no significant relationship between mother’s knowledge level and 
their dietary pattern in both pre and post-test. 
 

Association between Pre-test and Post-test knowledge of Mothers according to Type of family.   
 n = 50 

 
Test  Demographic 

variables   
< Avg. Avg. > Avg.     χ2 

value 
df Sig. 

N % N % N % 
Pre  Type of family.        3.042 2 0.218 

NS 

Nuclear 08 22.2 19 52.8 09 25 
Joint 02 14.3 11 78.6 01 7.1 

Post  Type of family.       0.680 1 0.409 
NS 

Nuclear - - 12 33.3 24 66.7 

Joint - - 03 21.4 11 78.6 

NS-Not Significant 
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           The above table shows that the obtained χ2 value is 3.042, p= 0.218,(p<0.05 level of significance) in pre-test and in post-test 
obtained χ2 value 0.680, p= 0.409  (p<0.05 level of significance). Hence there was no association between the knowledge and type of 
the family. 
 

Association between Pre-test and Post-test knowledge of Mothers according to No. of. Children in the Family. n = 50 
 

Test Demographic 
variables   

< Avg. Avg. > Avg.  χ2 value Df Sig. 

N % N % N % 
Pre  No. of children 

in the family. 
      2.158 4 0.707 

NS 

One   7 18.4 24 63.2 7 18.4 

Two.  2 20 5 50 3 30 
Three  1 50 1 50 - - 

Post  No. of children 
in family. 

      1.103 2 0.576 
NS 

One - - 10 26.3 2
8 

73.7 

Two - - 4 40 6 60 
Three  - - 1 50 1 50 

NS-Not Significant 
 
           The above table shows that the obtained χ2 value 2.158, p= 0.707 (p<0.05 level of significance) in pre-test and in post-test χ2 
value is 1.103, p= 0.576 (p<0.05 level of significance).There was no significant association between the knowledge and no. of children 
in the family.  
 
Association between Pre-test and Post-test knowledge of Mothers according to age of Child in Months.   

  n = 50 
 

Test  Demographic 
variables. 

< Avg. Avg. > Avg.     χ2 value df Sig. 

N % N % N % 

Pre  Age of child in 
moths. 

      1.370 4 0.849 
NS 

5-7 months  07 20.6 20 58.8 07 20.6 
8-10 months 02 15.4 09 69.2 02 15.4 
11-12 months 01 33.3 01 33.3 01 33.3 

Post  Age of child in 
months. 

      1.379 2 0.50NS 

5-7 months - - 11 32.4 23 67.6 
8-10 months - - 04 30.8 09 69.2 
11-12 months - - - - 03 100 

NS-Not Significant. 
 
           The above table shows that the obtained χ2 value is1.370, p=0.849(p<0.05 level of significance) in pre-test and in post-test χ2 
value is 1.379, p=0.50 (p<0.05 level of significance). So there was no significant relationship between mother’s knowledge level and 
their age of child in months.  
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Association between Pre-test and Post-test knowledge of Mothers according to Monthly Income.   n = 50 
 

Test  Demographic 
variables   

< Avg. Avg. > Avg.     χ2 
value 

df Sig. 

No % No % No % 

Pre  Monthly income        8.167 4 0.086 
NS < 3,000/- 06 35.3 08 47.1 03 17.6 

3,001/-5,000/- 03 12.5 18 75 03 12.5 
>5,000/- 01 11.1 04 44.4 04 44.4 

Post  Monthly income       4.171 2 0.124 
NS < 3,000/- - - 08 47.1 09 52.9 

3,001/-5,000/- - - 06 25 18 75 
>5,000/- - - 01 11.1 08 88.9 

NS-Not Significant. 
 
           The above table shows that the obtained χ2 value is 8.167, p=0.086 ( p<0.05 level of significance) in pre-test and in  post-test  the 
χ2 value is 4.171, p=0.124 (p<0.05 level of significance). So there is no significant relationship between mother’s knowledge level and 
their family income per month in pre and post-test. 
 

Association between Pre-test and Post-test knowledge of Mothers according to Prior Information.   
 n = 50. 

 
Test Demographic 

variables   
< Avg. Avg. > Avg. χ2 value df Sig. 
N % N % N % 

Pre   Information on 
weaning before  

      7.641 2 0.022 
S 

Yes  6 14 27 62.8 10 23.3 
No 4 57.1 03 42.9 - - 

Post Information on 
weaning before 

      2.856 1 0.091 
NS 

Yes - - 11 25.6 30 74.4 
No - - 04 57.1 03 42.9 

NS-Not Significant     S=Significant. 
 
           The above table shows that the obtained χ2 value is 7.641, p=0.022 (p<0.05 level of significance) in pre-test. So there is significant 
relationship between the mother’s knowledge level and the prior information on weaning in pre-test. Where as in post test χ2 value is 
2.856, p=0.091(p<0.05 level of significance). Hence there is no significant relationship between the mother’s knowledge level and the 
prior information on weaning in post-test. 
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Association between Pre-test and Post-test Knowledge of Mothers according to Prior Information. 
 
           The above figure shows, the mothers who know prior information on infant weaning in the pre-test have average knowledge 
62.8%, where in post-test the same mother’s knowledge improved to above average (74.4%). 
 

Association between Pre-test and Post-test knowledge of Mothers according to Source of Information.   
 n= 50. 

 
Test  Demographic variables   < Avg. Avg. > Avg.     χ2 

value 
df Sig. 

N % N % N % 

Pre  Source of information.       11.839 10 0.296 
NS Nil. 04 57.1 3 42.9 - - 

Experience  01 12.5 5 62.5 2 25 
Parents, elders, siblings. - - 3 100 - - 
Mother in law. 01 33.3 2 66.7 - - 
Mother. 03 17.6 10 58.8 4 23.5 
Television & news 
paper. 

01 8.3 07 58.3 4 33.3 

Post  Source of information.       4.453 5 0.486 
NS Nil.  - - 04 57.1 3 42.9 

Experience. - - 03 37.5 5 62.5 
Parents/elders. - - 01 33.3 2 66.7 
Mother in law. - - - - 3 100 
Mother. - - 04 23.5 13 76.5 
Television &News 
paper. 

- - 03 25 9 75 

NS-Not Significant 
 
           The above table shows that the obtained χ2 value is 11.839, p=0.296(p<0.05 level of significance) in pre-test and in post-test the 
χ2 value is 4.453, p=0.486(p<0.05 level of significance).So there is no significant relationship between the mother’s knowledge level 
and the source of information.  
 

0.00 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 

Ye
s 

No Yes No 

PRE POST 

BELOW AVG (<33.3%) 

AVG (33.3%-66.6%) 

ABOVE AVG (>66.6%) 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8623
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              186 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8623    www.ijsrp.org 

VI. FINDINGS, CONCLUSION FINDINGS OF THE 
STUDY 

          The findings were shown that there was a significant 
difference in pre-test and post-test knowledge scores among 
mothers.  
 The mother’s knowledge was significantly improved in 
all areas on weaning. The areas on weaning the areas were 
importance of weaning, in that there were 98% of the mothers told 
correctly regarding meaning of weaning. In the area of basic 
principles, there was 42% of mothers were answered correctly to 
the adding of new food during weaning in pre test, in contrast 68% 
were answered correctly in post test. It shows that there was little 
knowledge gain regarding adding of new foods to an infant. In the 
area of classification and introduction of weaning food items, there 
were 82% of mothers answered correctly for an adult food 
introduction to an infant in pre-test, where as in post-test the 
percentage of mothers were reduced to 60%. It shows that the 
mothers were unable to respond for that question after Planned 
Health Education. In the area of preparation of weaning foods 
there was 88% mothers were told regarding cleaning of vessels for 
food preparation in pre-test. In post-test 100% of mothers were 
responded correctly for that aspect. It shows the effectiveness of 
Planned Health Education after one week, the mothers were 
remembered and answered very well. 
 The obtained mean knowledge score in pre-test was 2 
.08, in post-test was 3.66 out of total score 6. The mean score was 
only half i.e 3.10 and the gain in mean score in the post-test 4.52. 
The mean knowledge score in the pre-test is 2.60 out of seven total 
score and the gain in knowledge was only 50% in post-test i.e 3.76. 
It cautions that nurses should explain in detail about classification 
of food and introduction of weaning. The pre-test mean knowledge 
score was 2.70 and post-test mean knowledge score was 3.88 out 
of total 4. It is highest area of knowledge gain regarding weaning. 
The pre-test mean knowledge scores 2.14, post-test 3.34. It is the 
highest gained knowledge score area. Mother’s responses range 
from 46 to 78%. 
 In the area of problems of weaning an average percent of 
(37%) mothers were answered correctly in pre-test, where as in 
post-test 60% of mothers were told correctly regarding problems 
of weaning.  
           The findings were indicated that the pre-test mean score 
was 12.40 and post-test mean score was 18.22. The obtained‘t’ 
value was 9.83 (p<0.01 level of significance) there was significant 
difference in pre-test and post-test knowledge. 
           No significance was found between knowledge score in 
pre-test and post- test age, religion, education, type of family, no. 
of children in the family, age of infant in months, monthly income, 
before information on infant weaning and source of information. 
There was significance found between knowledge score in post-
test dietary pattern, occupation among mothers of infants, where 
as same for in pre-test significance was not found.  
 

VII. CONCLUSION 
           The following conclusions were drawn from the findings of 
the study. 

- After the Planned Health Education there was a 
significant difference in the post-test knowledge scores 
which shows that exposure to planned health education 
would result in an increase in knowledge. 

- Majority of the mothers have shown a lot of interest to 
learn about weaning of their infants. 

          The relationship between the mother’s knowledge on 
weaning and demographic variables such as age, religion, 
education, occupation, family income/month, type of family, 
dietary pattern, no. of children, age of the child in months and 
previous exposure to information regarding weaning were 
computed by using chi square test.  
          The findings were shown that the Planned Health Education 
would improve the mother’s knowledge on weaning of infants 5-
12 months age. Venter C, Pereira B.  (2009) conducted an 
associative study on “Factors associated with maternal dietary 
intake, feeding and weaning practices, and the development of 
food hypersensitivity in the infant. Maternal diet during pregnancy 
and breastfeeding, as well as infant feeding and weaning practices, 
may play a role in the development of sensitization to food and 
food hypersensitivity.  The finding of the study stated that 
maternal dietary intake during pregnancy, and breast-feeding 
duration did not appear to influence the development of 
sensitization to food allergens or food hyper sensitivity. Weaning 
age may affect sensitization to foods and development of food 
hypersensitivity. A history of allergic disease has very little impact 
on maternal dietary, feeding, and weaning practices. [22] 
           Sule SS, Onayade AA. (2009) conducted an evaluative 
study the impact of nutritional education on knowledge, attitude 
and practices of mothers concerning infants and young children 
feeding and their children's nutritional status in two semi-urban 
communities of south-west Nigeria. This is a community 
intervention study. They were taken 150 mothers of children aged 
0-18 months independently from the intervention and control 
communities through a multi-stage sampling technique. They 
collected data with the aid of an interviewer-administered 
questionnaire at baseline and at six months after intervention from 
both communities to obtain information on feeding of infants and 
young children. Before intervention, taken mothers and their 
children from the two communities were comparable in terms of 
all the parameters assessed. After six months of intervention, 
mothers who had nutritional education demonstrated better 
knowledge and attitudes to key infant and young children feeding 
recommendations. There was also limited improvement in feeding 
practices in this study, nutritional education of mothers only had 
positive impact on their level of knowledge and practices on infant 
and young children feeding. [23] 
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Abstract 

The study examined instructional space planning for secondary education in Delta State. It adopted the descriptive survey design. The 
population was all the public and private secondary schools. The sample for the study was 225 schools (public-115, private-110), 
which is 25% of the population. Stratified random sampling technique was used. A checklist was used to obtain data from the study. 
Data generated were analysed using percentage. The study revealed that the level of instructional space planning was higher in public 
schools than in private schools.  The study recommended that stringent measures should be put in place to ensure strict compliance to 
policy provisions in this regard especially among privately owned schools. Public private partnership (PPP) should be pursued in 
funding education in order to ensure the provision of standardized learning facilities in view of the heavy financial implications. 
 
Index Terms: Instructional Space Planning, Secondary Education 
 

I.     INTRODUCTION 

The impact of quality education on the contemporary society cannot be over emphasized. This is obvious through the 
immense contributions of education to the technological and socio-economic advancement of the world of today. Basically, education 
equips the child with the needed skills, knowledge, and attitude to function effectively in the society. This is the crux of the human 
capacity thesis, which is at the vanguard of education as instrument par excellence for manpower development, and by extension, the 
development of the society. 

Ipso facto, educational institutions have been established at primary, secondary and tertiary levels, with the objective that a 
nation’s human resources would be transformed into competent and productive agents of development in all the sectors of the 
economy. This is the reason why government, private individuals and organizations are investing heavily in education as a veritable 
strategy for national development. 
 However, these objectives may not be achieved if the various levels of education are not of appreciable standards, Jaiyeoba 
and Atanda (2005) posited that standard is synonymous with quality, efficiency, excellence, relevance and worthiness. When applied 
to education, it is the success with which an institution provides an educational environment which enables students to effectively and 
efficiently acquire quality education in order to be productive in the society. Secondary education is a critical part of this process, 
through the effective implementation of the curriculum. 
 Secondary education is the education children receive after primary education and before the tertiary level. Secondary 
education is designed to provide students with viable skills, knowledge, attitudes and opportunities to proceed to higher institutions of 
learning and for the world of work (FRN, 2014). Conventionally, it is through the secondary schools that the aims and objectives of 
secondary education can be achieved. This however cannot be achieved without school plant. 
 School plant refers to all the materials and structures that facilitate teaching and learning in the school environment. They 
include classrooms, laboratories, technical workshops, libraries, hostels, offices, water, visual and audio- visual aids, sporting facilities 
etc. Asiabaka (2008) asserted that the curriculum finds its physical expression in the design and construction of the school plant. 
According to Abraham (2013), School plant include all the facilities and equipment within the school which are used by the members 
of the school community. He went further to state that all the physical structures in the school are in this category. Enaohwo and 
Eferekeya as cited by Maduagwu and Nwogu (2006:14) stated that “school plant is the entire scope of the infrastructural facilities 
provided in the school for the purpose of educating the child”. School plant therefore is the life wire of teaching and learning as well 
as other activities that are indirectly linked with the teaching-learning process within the school. To ensure the effectiveness of the 
school plant in the attainment of educational goals, they must be adequately planned. 
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 Planning is an essential aspect of human development. There can be virtually no meaningful progress without careful 
planning which entails deciding on what to do, who is to do it, how to do it and when to do it. 
 Planning is therefore an indispensable tool for ensuring progress in any aspect of human endeavor. Soraj (2017) conceived 
planning as preparing for a goal oriented action through the most advantageous means. In other words, it is the exercise of intelligence 
to deal with situations as they are and finding means to solve them optimally. 

Planning is therefore a formal process of thinking through, forecasting and decision making in advance on how to achieve 
predetermined objectives of an organization or an entity. It is an integral aspect of policy making which helps decision makers and 
policy formulators function effectively. It is as a result of these fundamental facts about planning that make it inevitable in education 
and indeed, all human endeavours.  

Educational planning is a dynamic process that realizes its significance in a dynamic environment. It is a futuristic exercise in 
the determination of policies and courses of an educational system, having due regard for economic and political realities for the 
society’s potential growth and for the needs of the country.  

UNESCO (2005) described educational planning as preparing and subsequently evaluating a set of decisions for future 
actions, aimed at carrying out specific sets of actions, aimed at achieving specific set of goals. It is a set of preparatory decisions for 
implementation, aimed at achieving specific goals, by using available resources optimally. It is a future oriented decision-making 
process. One of the critical aspects of educational planning is school plant planning.  

School plant planning is generally seen as the systematic and rational provision of educational facilities within an institution. 
National Open University of Nigeria (NOUN), (2010) stated that school plant planning involves constructing facilities, functional 
buildings and facilities that should adequately cater for the present and future needs as well as promote conducive environment for 
effective teaching and learning. School plant planning entails the planning of instructional space, administrative space, convenience 
space and circulation space. Hence, Ajayi and Yusuf (2010:48) stated that “School plant planning is referred to as a process in which a 
suitable site is selected and instructional space, administrative space, circulation space and space of convenience are designed to 
facilitate the teaching and learning process in as school system”. The emphasis here is that the planning of school plant makes the 
implementation of educational programmes a lot easier. However, this study is concerned with instructional space planning. 

Instructional spaces are spaces that have direct impact on the teaching-learning process. They include classrooms, 
laboratories, auditoriums, multipurpose rooms/halls and technical workshops which are essential in the teaching and learning process. 
The extent to which these facilitate teaching and learning depends on their location within the school premises. it is not unlikely that 
well planned instructional spaces in the form of location and structure will enhance effective and efficient teaching and learning 
process and as well ensure effective education delivery. 

While emphasizing the importance of instructional space in the effective delivery of secondary education, Mark (2002) 
maintained that one cannot expect effective secondary education delivery where school buildings such as classrooms, laboratories, 
technical workshops and libraries are substandard. He emphasized that clean, quiet, safe, comfortable, and healthy environment are 
important components of successful teaching and learning. Similarly, Ajayi (2007) stated that effective secondary education may not 
be guaranteed where instructional spaces such as classrooms, libraries, technical workshops and laboratories are structurally defective, 
not properly ventilated and not spacious enough for use. He further emphasized that structural effectiveness, proper ventilation and 
well located instructional space may lead to successful teaching and learning process. 

Akubuiro and Joshua (2004) reported that there was persistent mass failure of students in the Senior Secondary School 
Examination (SSCE) by the West African Examination Council (WAEC). They observed that poor academic performance of 
secondary school students in Nigeria may not be unconnected with the seemingly poor institutional space planning in the schools. 

It is likely that poor instructional space planning may lead to poor teaching and learning situation which in turn may lead to 
poor delivery of education. Strincherz (2000) in his study showed that quality education lags in shabby school buildings, those with 
poor or no science laboratory, library, technical workshop, inadequate ventilation and facility heating system. All these inadequacies 
will have negative impact on the effective delivery of education. 

The Philippines Department of Education (PDE), (2016), therefore recommended the following minimum standards for 
instructional space: 

• Classroom: 1.40 sq meters per place 
• Science laboratory: 2.10 sq meters per place. School workshops. 
• Home economic: 2.50 sq meters place. Wood works – 5.00 sq meters per place 
• Metal works: 5.00 sq meters per place 
• Electrical works: 5.00 sq meters per place. Farm machine works – 5.00 sq meters per place. Fish farm – 2.50 sq meters per 

place. Computer room – 2.50 sq meters per place 
It stated that the computer laboratory is a special instructional space necessary to meet the current and future advancement in 

information and communication technology. The space should accommodate at least 10 networked personal computers with other 
basic facilities such as computer tables and chairs, proper electrical connections with stable electricity supply, two window type or 
split unit air conditioning units preferably 1.5hp and protected windows and doors library /learning resources centre 2.40 sq meters. It 
should have a capacity of 10% of the environment.  
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Linking this study to international occurrences are the assertions of Williams, Persaud and Turner (2008), quoting Marsden 
report, that safe and orderly classroom environment (an aspect of instructional space), was significantly related to students academic 
performance in elementary schools. The three researchers, also quoted Glassman, also asserted that a comfortable and caring 
environment among other treatments helped to contribute to the academic performance of students. 

In a study carried out by Akah (2014), it showed that instructional space planning facilitates academic performance in senior 
secondary schools in Rivers State. This finding was in line with the study of Odufurokan (2011) that instructional space enhances 
effective delivery of secondary education. 

Oluchukwu (2000) highlighted the importance of instructional space planning by stating that the availability of instructional 
facilities and spaces alone cannot adequately ensure effective teaching and learning, rather proper siting and location of these spaces 
are very vital for achieving educational objectives and goals. It is no longer new that proper planning ensures efficiency and 
effectiveness, this truism is also applicable to educational environments. Adequately planned instructional facilities ensure effective 
teaching and learning. However a situation where spaces are not properly planned in the school calls for concern as such situation can 
hamper educational progress of the affected society. 
 

II.     STATEMENT OF PROBLEM 
 Instructional space consists of the basic system and structure which an educational institution needs in order to function 

effectively and efficiently in the realization of set educational goals and objectives. However, in a situation whereby these spaces are 
not well planned, might hinder the effective delivery of education. In recent times, stakeholders in education have persistently 
complained about the continued decline in the quality of education provided, which reflects on the quality of the products of the 
system. Again, there have been injury cases among students in some of the schools. Very unfortunately too, there have been cases of 
student drop out from schools. Obviously, this is a very worrisome situation that bothers the researchers. Could this ugly situation be 
significantly be related to the lack or inadequate instructional space provision and planning? 

 
III.     PURPOSE OF THE STUDY 

 The purpose of the study was to determine the extent to which instructional space was planned in secondary schools in Delta 
State.  
 

IV.     RESEARCH QUESTION 

To what extent is instructional space planned in secondary schools in Delta State? 

 

V.     METHODOLOGY 

The study adopted the descriptive survey design. The population of the study comprised all the public and private secondary 
schools in Delta state. They were eight hundred and ninety one number (public =453; private =438).  The sample size for the study 
was 225 secondary schools (public =115; private =110).  This was 25% of the population.  The stratified random sampling technique 
was adopted to draw the sample. Each of the zones in the state serves as a stratum. They were twelve educational zones in the states. 
From each of the strata a simple random sampling technique was used to draw the sample size. The instrument was a checklist used to 
ascertain the rate at which instructional spaces were planned in both technique and private secondary schools. Facilities or spaces that 
had properly sited ratings of X ≥ 60% were rated satisfactory whereas those that have below 60% were rated unsatisfactory. Data 
generated were analysed using percentage. 

 
VI.     RESULTS 

Research Question  
To what extent is instructional space planned in secondary schools in Delta State? 
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   Table 1: The result of a checklist on the extent for which instructional space is planned in public and private secondary     
   schools in Delta state 

 
The table above shows the percentage measure of the extent instructional space was planned in both public and private 

secondary schools in Delta state. The analysis of checklist data as shown above revealed that item 1, 2, 3 4, and 5  had properly sited 
ratings of 71%, 64%, 65%, 66% and 63% for public schools and item 1, 4 and 6 for private schools with properly sited ratings of 75%, 
63% and 64%. This implies that classrooms, libraries, laboratories, workshops for technical subjects and school halls were properly 
planned and provided for in public secondary schools while classrooms, workshop for technical subjects and music rooms were 
properly planned and provided for in private secondary schools. This is because their properly sited ratings were above 60% which 
was the benchmark for satisfactory. On the other hand, libraries, laboratories and school halls were not properly sited and planned for 
because their percentages were below 60. Also music rooms were not properly sited in public schools because the percentage was 
58% which was below the benchmark of 60. 

 
VII.    DISCUSSION OF FINDINGS 

 From the findings, the study revealed that instructional space is planned in both public and private secondary schools. 
However, the results revealed that the planning level was higher in public schools than in private schools. Instructional space is one of 
the most vital components necessary for effective teaching and learning. This is the reason why government pays so much attention to 
it. The Ministry of education has educational planner on its payroll to ensure the proper planning of schools.  

Consequently, Ajayi (2007) maintained that effective secondary education may not be guaranteed if instructional spaces such 
as classrooms, libraries, technical workshops, etc are not properly planned and located. This is also in line with Akah (2014), whose 
work also revealed that instructional space planning facilitates academic performance in senior secondary schools in River state. 

This position was corroborated by the finding of a study carried out by Akubuiro and Joshua (2004), which showed that lack 
of essential instructional spaces and facilities contributed largely to the continued poor academic performance of students in senior 
school certificate examination. 
 

VIII.    CONCLUSION 
 Based on the findings of the study, it was concluded that instructional space planning is carried out in secondary schools in 
Delta State. However, the level of planning is higher in public schools than in private schools. 
 

IX.     RECOMMENDATIONS 

On the strength of the findings, the following recommendations were made: 

1. Stringent measures should be put in place to ensure strict compliance to policy provisions in this regard especially among 
privately owned schools. 

2. Both public and private schools should always utilize the services of qualified educational planners to ensure adherence to 
standards. 

3. Public-Private Partnership should be encouraged in the provision and planning of school plant. 
 

 

 

 

 

S/N Description item Public schools Private schools 
  Properly 

sited % 

Rank Remarks Properly 
sited 

Rank Remarks 

1 Classroom  71 1 Satisfactory 75 1 Satisfactory 
2 Library 64 4 Satisfactory 58 5 Unsatisfactory 

3 Laboratory 65 3 Satisfactory 59 4 Unsatisfactory 
4 Workshop for technical 

subject 
66 2 Satisfactory 63 3 Satisfactory 

5 School hall 63 5 Satisfactory 51 6 Unsatisfactory 
6 Music room 58 6 Unsatisfactory 64 2 Satisfactory 
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Abstract 

The study investigated the administrative provisions for teacher mentoring in Public secondary schools in Imo State. The descriptive 
survey design was adopted by the study. One research question guided the study and one hypothesis was tested. The population of the 
study consisted of all the Public Secondary Schools in Imo State. The respondents were all the 283 principals and 10,378 teachers, 
giving a total of 10,661 respondents. The sample size of the respondents was 400; 72 principals and 328 teachers. The instrument for 
the study was a researcher structured questionnaire which was validated by two experts in the field, the internal consistency was 
established using Cronbach Alpha method which yielded a reliable index of 0.71. Mean, standard deviation and rank order were used 
to answer the research question while z-test was used to test the hypothesis. The study revealed that administrative provisions for 
teacher mentoring are grossly inadequate. For instance, the less experienced teachers are not formally assigned to the more 
experienced ones, problem solving lectures are not organized to help the less experienced ones in difficulty. However, workshops and 
seminars are organized as a platform for interaction between the more experienced teachers and the less experienced. Based on these 
findings, the study recommended that there should be adequate policy provisions both by the Ministry of Education and the individual 
schools to guide teacher mentoring. Also, there should be administrative provision of frameworks by every school to facilitate teacher 
mentoring. 
 
Index Terms: Teacher Mentoring, Administrative Provisions, Public Secondary Schools 
 

I.     INTRODUCTION 

Life they say is a school that teaches man different lessons at various times. The process by which man learns these lessons 
can is what is called education, hence it is said to be a life time experience. Education is a critical instrument for human capacity 
development, it provides the necessary manpower for national development. O’connor in Osaat (2011) stated categorically that 
Education is a process by which a society through schools, colleges, universities and other institutions deliberately transmit their 
cultural heritage. This informs means that education is a veritable medium to transmit the beliefs and reasons for these believes to 
members of a community. It is important to mention that the quality of education of a society determines the quality of their labour 
force and subsequently the level of development in such a society. 
  Education could be formal or informal; formal education is done with appropriate planning and structure usually in schools 
while informal education could happen anywhere and anytime with anybody. Anyone or country that overlooks education can scarcely 
achieve their goals. Following the different developmental stages in man, formal education, is divided into Primary, Secondary and 
Tertiary levels. Children still developing their reason capacity start from the primary level, as they move to the secondary level then to 
the tertiary level. However, secondary education is the concern of this study. Secondary education prepares individuals either for the 
world of work or to transit to the tertiary level.  It is clearly stated in the National Policy on Education (NPE) of the Federal Republic 
of Nigeria (2014) that the broad goals of secondary education is to prepare individuals for useful living within the society and higher 
vocation. It also stated that irrespective of sex, social status, religion and ethnic background, secondary education provides primary 
school leavers with the opportunity for development and growth. This elaborates the fact that secondary education is the intermediary 
between the lower and higher education levels in Nigeria. The quality of secondary school leavers to a large extent determines the end 
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product of university graduates who make up the labour force of any given society or country. To this effect, secondary education 
must be given optimum attention through planning and effective implementation of policies to guarantee development and the 
attainment of national goals. One of the critical factors in effecting the goals of education is the teacher. 
 The teacher is at the centre of the teaching –learning process. The teacher is the significant order in this process, he/she is the 
implementer of the curriculum and the transmitter of knowledge. A teacher is someone who is professionally trained and certified to 
impact knowledge and to facilitate the teaching – learning process. A teacher must be well informed and knowledgeable in his or her 
area of specialization. Keziah (2008) noted that a teacher is a formally trained person who helps a learner to acquire necessary 
knowledge, skills and attitudes through a variety of ways. A teacher can be referred to as the director of education, this is because he is 
expected to be an expert, hence should guide, lead and direct all those under him. Guham in Nwideeduh(2003) stated that what a child 
hears thinks and feels today, influence what he learns, thinks and feels tomorrow. This explains the fact that the influence of the 
teacher on the learner today who speaks in him continuously determines the learner’s tomorrow which also determines the future of 
the society. 
 Every formal education has objectives and goals, the teacher is the tool for achieving these objectives and goals. He is the 
expert that has full knowledge of a subject matter and transfers same to the learner who is termed to be a novice in the said subject 
matter. No wonder Maduagwu and Nwogu (2006) posited hat students are raw materials in the hands of the teachers ready to be 
processed and transformed. They further stated that students are likened to crude mineral deposits which are in their natural form until 
they are extracted and refined by the petroleum engineer to get kerosene, diesel etc. The teacher stands as the petroleum engineer that 
refines the unenlightened and ignorant students to become educated and enlightened persons useful to both themselves and the society. 
Hanushak (2011) stated categorically that a student is likely better off in a bad school with a good teacher than a good school with a 
bad teacher. This is because the teachersignificantly determines the quality of the end products of the education system. In his study, 
Hanushek, tried to understand the influence of the teachers on the students and the school at large. He found out that of all the 
elements in the school, teachers matter most, noting that more than the class size, the curriculum and the amount of money spent per 
student, the teacher is the most important element. To that extent, teacher preparation and continuous development is very important.  
This can be achieved through teacher professional development programmes, seminars, workshops, conference, peer group activities, 
mentoring among others. The focus of this study is on mentoring. 
 Mentoring is a developmental relationship programme involving a more experienced and knowledgeable person and a less 
experienced one. It is a professional development programme that facilities the growth and improvement of less experienced personnel 
in a profession. Bloom (2000) noted that mentoring facilitates learning towards a long term goal. In mentoring, there are the mentor 
and the mentee. The mentor is the experienced and more knowledgeable professional who influences a less experienced professional 
colleague with the goal of helping the colleague develop professionally while the mentee is the one with less professional experience, 
knowledge and skill ready to study and learn from a more experienced colleague. In mentoring relationship, the mentor is the teacher 
while the mentee is the learner. Most scholars see a mentor as a coach who facilitates the development of the junior person. This 
implies that the mentor acts as a guide, coach, director and encourager to the less experienced personnel; he is the teacher that 
possesses the skill of being a good coach, listener and encourager. To achieve this, the mentor must be ready to spend reasonable time 
with the mentee in counselling as obtaining constructive feedback from the outcome behaviour of the mentee. Mentoring programme 
encourages continuity and effectiveness in a profession, giving room for improved knowledge and avoidance of errors and mistakes. 
In fact, it helps to save cost for the management of the organization. Bryne (1991) noted two important features of professional 
mentorship: conscious visibility criteria and its criterion based on target of young new managers. This implies that the mentor and the 
mentee must constantly meet together for coaching and practice, the mentee, constantly watch the mentor, new skills are learnt and 
confidence built. We must note that mentoring requires quality time and trust from both the mentor and the mentee. Thomas in Jones 
and George (2003) stressed that effective mentoring is more than providing instruction, offering advice, helping build skills and 
sharing technical expertise adding that development of high quality close and supportive relationship between a mentor and a mentee 
is equally important because mentoring helps to transfer values, knowledge, skills and styles from one generation to another it is 
expedient that teachers adopt mentoring programme for furtherance of excellent quality in the delivery of education. 
quality in the delivery of education. 
 Teacher mentoring is a relationship involving a more experienced teacher and a less experienced teacher. In this relationship, 
the more experienced teacher who is the mentor coaches, leads and directs the less experienced teacher on the best way to ensure 
effective and quality education delivery. Uche (2008) posited that teacher mentoring is the establishment of a personal relationship 
between teachers with different levels of professional skills and experience for the purpose of professional guidance of the less 
experienced and the professionally incompetent ones. Through mentoring, both the more experienced and the less experienced teacher 
acquire understanding and concrete skills that will enhance students’ learning abilities. It also helps to avert poor working attitude of 
some teachers, when they realise that there is a more experienced teacher somewhere supervising their work. A teacher is faced with 
multiple tasks of teaching, data recording, classroom management, attending meetings etc. Teacher mentoring is a practical way for an 
upcoming teacher to learn from his mentor how best to handle and cope with these multiple tasks effectively and efficiently. 
Approximately, 40-50 percent of new teachers within the first five years of entry into teaching. Despite the different many reasons for 
this mass exodus, there is one strategy that has been shown to stem the tide of teacher attrition: investing and instituting effective 
teacher mentoring programmes over the course of my ten years in education, I have mentored several teachers. My mentoring 
experience involved assisting teachers with lesson planning, meeting during their planning periods, collaborating during professional 
learning committees and grade level meetings, finding resources, observing their instruction and giving them feedback on their 
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practice. One of the student teachers started the programme with a low teaching efficacy. During this time, she was able to work 
alongside me in order to strengthen her content knowledge, planning skills, instructional implementation and classroom management 
decision making. As a result of this hands-on-experience, she learned how to handle herself in challenging situations, make judgement 
calls based on acquired knowledge, deal with parents and administrators, and meet deadlines. She was totally immersed in the day-to-
day operation of a classroom teacher (Barret, 2016). 
 Teacher mentoring will help the less experienced teacher to get familiar with the concrete realities of teaching. The efficiency 
and retention of new teachers is facilitated through teacher mentoring. To a large extent, teacher mentoring brings about positive 
changes in the school system. It is critical to note that teacher mentoring makes it possible for the mentee to develop professional 
confidence and competence through the cycle of Observation – Assessment – Practice - Assessmentas stated by Uche (2008). A well 
Developed teacher is likely better than his counterpart without training. Emechebe (2009) remarked that if the school system looks 
forward to having a well-developed teacher, teacher mentoring is a programme that should be adopted. For effective teacher 
mentoring, several factors like adequate planning, finance, seminars, workshops etc must be considered and provided. It is on this 
basis that Barret (2016) outlined some tips for mentoring new teachers. They include: (a) making every effort to make the new teacher 
feel welcomed and a part of the school family (b) providing the new teacher with opportunities to work with an experienced and 
willing mentor immediately (c) matching the new teacher with a mentor who has been carefully selected based on a record of proven 
success, knowledge and skills and who is the right fit for the new teacher (d) exposing the new teacher to authentic teaching 
experiences and allow opportunities for rich reflection on a daily basis (e) supporting the new teacher as much as possible share 
valuable websites and resources (f) giving the new teacher the opportunity to attend professional development programmes regularly 
in order to grow professionally. All the afore mentioned factors are some of the important provisions required to be put in place by 
administrators to ensure that mentoring programmes succeed at various levels. When these provisions are made, mentoring becomes 
easy and interesting. Many studies have therefore shown that mentoring programmes help retain early-career educators and prevents 
burnout for both the young and veteran teachers. I know from experience that it takes a village to support a teacher, just as it takes a 
village to raise a child. A schools mentors and educational coaches are crucial to providing support and consistency to both teachers 
and programmes, and only when they are effective does great learning and reflection occur. Without mentors or instructional coaches, 
teachers would flounder in every decision they make, from how to use a copier to how to develop strong formative and summative 
assessments (Gal, 2017). 
 

II.     STATEMENT OF PROBLEM 

 As the facilitator of education, the teacher is critical to the teaching and learning process, he plans and implements school 
curriculum for the realization of set educational goals and objective. However, a close look at some schools reveal that there are some 
teachers who seemnot to be very effective in this statutory responsibility. This manifests in some areas such as poor human 
relationship and teacher-principal relationship. Poor classroom management is another area of concern, the classroom is the main 
“theatre” in the school environment where the main business of teaching and learning take place. Hence, classroom management is 
critical to the teaching and learning process. Some teachers are ineffective in this all important responsibility with its attendant 
negative consequences on the achievement level. Also, it has been observed that some classroom teachers are not very effective and 
efficient when saddled with some administrative responsibilities, especially when promoted to administrative positions. Obviously, 
this ugly scenario has a negative consequence on the overall process of attaining set educational goals and objects. 

 
 

III.     AIM AND OBJECTIVE OF THE STUDY 

 The purpose of the study was to determine the administrative provisions made for teacher mentoring in public secondary 

schools in Imo State. 

IV.     RESEARCH QUESTION 

 What are the administrative provisions made for the mentoring of teachers in secondary schools in Imo State? 

 

V.     RESEARCH HYPOTHESIS 

 The mean responses of principals do not significantly differ from those of the teachers with respect to the administrative 

provisions made for teacher mentoring in secondary schools in Imo State. 

 
 
 
 

VI.     METHODOLOGY 
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The design adopted for the study was the descriptive survey design. The population of the study comprised all the two 
hundred and eighty-three (283) public secondary schools in Imo State. The respondents were all the 283 principals and 10,378 
teachers, giving a total of 10,661 respondents. The sample size of the respondents was 400; 72 principals and 328 teachers. Stratified 
random sampling technique was used and each zone in the state served as a stratum. The instrument used for data collection was 
researcher structured questionnaire titled Administrative Provisions for Teacher Mentoring Questionnaire [APTMQ]. Mean and 
standard deviation statistics were used to answer the research questions, while z-test statistics was used to test the hypotheses. The 
instrument was properly validated and a reliability index of 0.71 was obtained using Cronbach Alpha method of testing reliability. 

 
VII.     RESULTS 

Research Question  
To what are the administrative provisions made for the mentoring of teachers? 
 
                   Table 1: Mean, Standard Deviation on the administrative provisions for teacher mentoring 

S/No Questionnaire Items     Teacher 
 
     N1 = 328 

   Principal 
 
     N2 = 72 

Mean 
Set 
 
 

Rank 
Order 

Decision 

X1 
 

SD1 
 

X2 
 

SD2 X1 X2 
 

1. Every experienced teacher 
is assigned to a mentee 

2.44 1.15 2.21 1.12 2.33 5th Disagreed 

2. Problem solving lectures 
are organized by mentors 
to solve problems 
encountered by less 
experienced teachers 

2.43 1.13 2.30 1.12 2.37 4th Disagreed 

3. Workshop. Seminars are 
organized as a platform for 
interaction between the 
more experienced and the 
less experienced teachers 

3.29 1.31 3.02 1.34 3.16 1st Agreed 

4. Less experienced teachers 
are assigned to more 
experienced teachers in 
the teaching of same 
subjects 

2.99 1.22 2,68 1.13 2.84 2nd Agreed 

5. Incentives are given to 
encourage the more 
experienced teachers to be 
involved in mentoring 

1.90 1.32 2.23 1.15 2.07 6th Disagreed 

6. Micro teachings are 
organized to assess and 
correct the performance of 
less experienced teachers 

2.47 1.11 2.56 1.12 2.52 3rd Agreed 

 Aggregate Mean 2.59 1.12 2.50 1.12 2.55  Agreed 
 
Table 1 shows the respondents opinion on the assessment of administrative provisions made for mentoring of teachers. The 

result indicated that the responses agreed that workshops, seminars were organized as a platform for interaction between the more 
experienced teachers and the less experienced teachers. 

The responses also agreed that less experienced teachers were assigned to more experienced teachers in the teaching of some 
subjects and that micro teaching were organized to assess and correct the performance of the less experienced teachers. Hence, the 
mean scores of 3.16, 2.84 and 2.52 respectively which were above the criterion mean of 2.5. However, the respondents disagreed that 
problem solving forum were organized by mentors to solve problems encountered by less experienced teachers. They also disagreed 
that every experienced teacher was assigned a mentee and that incentives were given to encourage the more experienced teachers 
involved in mentoring. Hence, the low mean scores of 2.37, 2.33 and 2.07 respectively below the criteria mean of 2.5. 

 
Hypothesis  
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Ho: The mean responses of principles do not significantly differ from that of the teachers with respect to the administrative provisions 
made for teacher mentoring. 
 
Table 2: z-test of differences on the mean responses of principals and teachers on the administrative provisions made for 
teacher mentoring 
Respondents  N X SD df z-cal z-critical Level of 

significance 
Decision 

Teachers 328 2.59 1.12 398 0.62 1.96 0.05 Accepted 
Principals 72 2.50 1.12 
Total 400        

 
Table 2 shows mean scores of 2.59 and 2.50 for the teachers and principals respectively. The mean scores suggest closeness 

indicating that there is no significance difference. Furthermore, since at 398 degree of freedom and at 0.05 alpha level significance, the 
z- calculated score value of 0.62 is for less the z-critical of 1.96, the null hypotheses which states that there is no significant difference 
between the mean responses of principals and teachers with respect to the administrative provisions made for teacher mentoring was 
accepted. 

 
VIII.    DISCUSSIONS OF FINDINGS 

 On the issue of administrative provisions for mentoring teachers, the study reveals that workshops, seminars were organized 
as a platform for interaction between more experienced and less experienced teachers. It also revealed that more experienced and less 
experienced teachers were being assigned to teach some subjects and that micro teachings were organized to assess and correct 
performance of less experienced teachers. These to a large extent will help to improve and develop the less experienced teachers as 
these forum of interaction between the more experienced teachers and less experienced teachers will strengthen their relationship as 
noted by Christopher (2008) that mentoring establishes a relationship between the mentor and the mentee. 
 However, the result of the survey also revealed that experienced teachers were not assigned mentees for coaching as problem 
solving lectures were not organized by mentors tosolve problems encountered by less experienced teachers, this implies that the 
mentors do not take the initiative of getting involved personally with the mentees. It was also very obvious from the sturdy that in the 
area of funding, provisions were not made, remunerations, incentives were not given for mentoring programme. These findings 
corroborated the observations of Amiehenomo (2002) and Daddey and Harber in Olaniyan (1998) who pointed out that despite the 
critical position of mentoring in teacher professional development, it has not been given its proper place in the education systems in 
Africa. Sadly too, there is scarcely any comprehensive training programmes in this regard. 
 
 

IX.    CONCLUSION 
 Based on the findings, the study concluded that the provisions made by the schools administrations for teacher mentoring are 
inadequate, this to a large extent hinder the benefits of teacher mentoring from being achieved in secondary schools in Imo State. 
 
 

X.     RECOMMENDATIONS 

Anchoring on the findings of the study, the following recommendations were made: 

1. The Ministry of Education, in conjunction with Secondary School Board, should have a comprehensive policy provision to 
guide teacher mentoring in secondary schools. 

2. Every secondary school should statutorily make policies and provide a comprehensive, formalized framework for teacher 
mentoring. 

3. Every secondary school administration should set aside a certain percentage of their annual budget for teacher mentoring 
activities. 

4. Digital Every secondary school administration should have a professional development committee to coordinate mentoring 
activities 

5. Lecturers Problem solving lectures should be organized within the school system to solve practical problems encountered by 
less experienced teachers. 

6. From inception, every newly recruited teacher should be assigned to a more experienced teacher for proper coaching and 
guidance. 

7. Incentives should be given to mentors who have excellently mentored well, training less experience teachers to become more 
experienced and good mentors themselves. 
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Abstract: As a major part of sociolinguistics, language planning has become a major research topic for many scholars. As a branch of 

Applied Linguistics, language planning is not a theoretical field of academic research, but mainly based on solving language problems 

in society. This paper explains the language diversity in Sri Lanka and the issues related with implementing the proper language 

planning policy in a socio-linguistic perspective.it further elaborates the planning language in educational settings .i.e. language-in-

education planning or acquisition planning. While language in education planning is associated most closely with goals for language 

and literacy learning in educational and school setting, the paper finally concludes with a note on the importance of medium of 

instruction and its implementation is srilankan scenario. This paper will review and analyze the general situation of language planning 

research in the past 20 years at home and look forward to the future trend of language planning research.  

Index Terms—language planning, language policy, linguistics 

1 Introduction 

Planning is a human activity that arises from the need to find out a solution to a problem. There are various types of planning such as 

educational, economic, agricultural, industrial, etc., used for solving a nation’s problems. Language, which is considered as part and 

parcel of the society/ nation also, needs effective planning for achieving efficiency in language use. If there is language problems or a 

linguistic situation that is felt to be unsatisfactory then the language used by the concerned society/ nation should be planned in a 

systematic way for better use. Language planning can be preceded by identifying the concrete areas of the society, which demand 

planned action regarding the language resources. Various terms have been used for explaining the concept of language planning, such 

as glotto- politics, Language engineering, language development, language treatment, etc. 

Haugen (1959, p 8) defines it as “the activity of providing a normative grammar, orthography and dictionary for the guidance of 

writers and speakers on a non-homogeneous speech community”. He also defines language planning as “‘the normative work of 

language academics and committees all form of what is commonly known as language cultivation and all proposals for language 

reform or standardization” (1967, p 2) 

Tauli (1968) defines language planning as the methodological activity of regulating and improving the existing language or creating 

new, common, regional or international languages. 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8626
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8626


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              200 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8626   www.ijsrp.org 

"Language planning is deliberate language change; that is, changes in the system of language code or speaking or both that are 

planned by organizations that are established for such purposes or given a mandate to fulfill such purposes......for solving language 

problems to find the best (or optimal, most efficient) decision" (Rubin and Jernuad, 1971, p 29) 

Fishman (1971) describes language planning as an organized pursuit of solutions to language problems usually at the national level. 

Weinstein (1980, p 55) defines language planning as a government authorized, long term oriented sustained, conscious effort to alter a 
language itself or to change a language’s function to a society for the purpose of solving communication problem 

2. Language diversity in Sri lanka 

Sri Lanka contains diverse ethnic, religious, regional, cultural and linguistic groups (Genesee, 2002). The total population of Sri 

Lanka exceeds 20 million. The Sinhalese, Muslims, Tamils, Burgers, Malays and others form the population of the country. The 

maximum population of the country that is up to 74 percent of the total population is of the Sinhalese community, 18 percent of the 

population is the Tamils and 7 percent forms the Muslims and the rest 1 percent of the population are people of other communities. 

The national identity of any nation is represented by its language. The language Sinhala is used by the Sinhalese people while the 

Tamil and Muslim people use the language Tamil. The English language has also been adopted by a small percentage of people of the 

Muslim and Tamil communities. The fact that Sri Lanka is a country with multiple ethnic groups is evident from the report of The 

Central Bank of Sri Lanka (2005) where it is stated that more than 23 groups entirely differing in ethnicity assembled for the Deyata 

Kirula exhibition held nationally in the year 2009 which had ‘Children Of One Mother’ as the theme. Each of these groups are said to 

have their own dialect or language. The second major ethnic group in Sri Lanka is the Tamil. According to Spolsky (2004), the 

language diversity of the country is one of its resources. On the other hand, it is also true that, accepting all the languages of diverse 

ethnicity as the official or the national language of a country is difficult. Therefore, the language policies and planning are required by 

every country. Sri Lanka is one such society that has produced serious, obstinate conflicts among the ethnic groups which states that 

there exists no proper scheme in the country’s minority and majority relations. (Kaplan, Robert and Richard, 1997) 

3. Issues in language planning policy implementation 

The dominant language in the country being Sinhala, the Tamil people are found to experiences difficulties as stated by (Shaklee, 

1980). Key language problems in the country are as follows, inability of the Tamil people to receive the documents and public service 

in Tamil, the implementation of training program in second language by the government is ineffective, the proficiency of the 

government servants in the Tamil language is bad, lack of awareness on the language policies for the public servants and the public, 

solicitudes and attitudes of the public servants regarding the training program is less, Tamil people need support to write letters and 

fill in the documents, lack of attitudinal change program for the government staffs. There thus exists a serious language issues among 

the people of different ethnic backgrounds. 

3.1Language planning implementation policy 

 After the civil war of the country came to an end, the government of Sri Lanka introduced certain language policies. It is stated by 

Warnapala (2011), that, the impact of the policies on the country’s national integration, being practiced in the public administrative 

institutions is important to be examined. One such policy of the government of Sri Lanka which empowers the citizens of Sri Lanka is 

the trilingual policy in the education system of the country, which gives importance to three major languages of the citizens of Sri 

Lanka, the Sinhala, the Tamil and the English. According to Dikshit, Garg, Panda and Vijayshri (n.d), the education system of the 
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country comprises of the major part in achieving the goal of the trilingual policy of the country, which is to empower its citizens and 

make them effectively communicate and proficient in all the three major languages being used in the country. The system of 

education is well designed to make students proficient in all the three languages.  

3.2 Language planning in the socio- linguistics perspective 

The definition of language planning according to Mathews and Bruce (1995) is the planning of purposeful changes in the use of or 

form of language or its variety and examined as a sub- discipline of socio- linguistics. The behavior of others is influenced by the 

purposeful changes in the language planning with respect to functional, acquisition or structural allocation of the language. In general, 

language planning involves the development of objectives, strategies and goals in order to change the manner the language are being 

used. Nahir (2003) recognizes a total of eleven goals of language planning. They are Language Purification, where the usage of a 

language is prescribed to preserve its linguistic purity, guard from the deviations of language and protect from the influences of 

foreign languages; Language Revival, which attempts to turn back a language having very less, or no users or native speakers into a 

normal mode of communication; Language Reform, where the changes are made deliberately in certain aspects specific to the 

language in order to facilitate its usage, like the grammar, spelling or orthography; Language Standardization, which attempts to 

gather reputation for the local dialect or language transforming it to a language acceptable by a majority and to standardize it in the 

region; Language Spread, which refers to the effort put to increase  the users or speakers of a specific language at the cost of another; 

Terminology Unification, where the unified terminologies are developed basically in the technical domains; The Lexical 

Modernization, which means adapting or creating words; Stylistic Simplification, where the usage of language in style, grammar ad 

lexicon are simplified and modifying the language usage in formal and social contexts; Language Maintenance, which focuses on 

maintaining or preserving the native language used by a group as the first language or the second language where the status of the 

language is declined by the threats or pressure; Inter- lingual Communication, which refers to facilitating communication between 

the people of different communities who use diverse languages to communicate and the last goal mentioned is the Auxiliary- Code 

Standardization, where the auxiliary and marginal aspects of a language are standardized, these aspects refer to the rules of 

transcription and transliteration or the names of the places  or the signs of the deaf people.  

In the multi-lingual and multi-ethnic pluralistic nations, the language planning is of great importance as it comprises to the procedure 

of nation building besides meeting the specific objectives of each and every segment of the country and to satisfying various linguistic 

and ethnic communities (Haarmann, 2001). Language planning in the post- colonial communities like Sri Lanka clears the 

incapacitating conflicts in planning the status of the mother tongue or the vernacular language and English in the education and 

society (Cooper, 1989). In the countries where the mother tongue has been given primary importance in both the social and 

educational life happened to suffer during colonization because of delicate opposition from the local population in the favor of 

English (Wardhaugh and Ronald, 2008). In the places where the role of English is encouraged with respect to the educational and 

economic opportunities of globalization, a related chauvinistic resurrection of localism is created that creates unsolved tensions in the 

practice and policies of the communities. Sri Lanka is one such nation where the argument falls between the English language and the 

Mother Tongue. According to Bradley, (2004), engineering a shift in language on behalf of the mother tongue being motivated by the 

interests, sentimental associations and collective rights of the ethnic groups and preservationists is pointless as the requirements of the 

social and economic mobility of the people are coordinated to work in opposition to this enterprise. The Sri Lankan Tamil people, 

using the Minority Language Rights (MLR) are trying to authorize their mother tongue in the country Wells (1981) which has become 

the source of ethnic conflicts in the country (Molina and Serafin, 1996).According to Cummins (1991), in the process of language 
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planning; the decision making is motivated by the 4 extraordinary language ideologies. First ideology being the linguistic assimilation 

which means the faith that, every citizen of the country, irrespective of  his or her ethnic background, should use and learn the 

language that dominates the society where he or  she lives, as how all the people of Sri Lanka are supposed to be aware of Sinhala 

language. The second ideology is the linguistic pluralism which is directly opposite to the linguistic assimilation, which means that 

the support and recognition of multiple languages in one society, as how Tamil, Sinhala and English are recognized in Sri Lanka. The 

third ideology is the vernacularlization, which means the development and restoration of an indigenous language in addition to the 

adopting the language as the official language of the country as how Sinhala is restored and developed in Sri Lanka. The fourth 

ideology is the internationalization which means, adopting a non- indigenous language of broader communication as an official 

language of the country, as how English language is being made an official language in Sri Lanka.  

4. Language policies in the socio- linguistics perspective 

Human rights are being ensured in every democratic country. The rights of the minority and the human rights are being protected by a 

lot of legal policies. According to the International Human Right Act (2003), the various acts in Sri Lanka are, The International 

Convention on the Elimination of All Forms of Fundamental Rights and Racial Discrimination, The United Nations Minorities 

Declaration (1992), Universal Declaration of Human rights, International Human Rights Act (2003), The Durban Declaration (2001). 

Basically, every democratic state is supposed to protect the rights and identities of the multicultural and multiracial groups in their 

state. With respect to the multiracialism, every political organization of a country like federal and unitary has imposed policies. The 

minorities and their existence based on the ethnic or national, linguistic, religious and cultural identity and states are to be protected 

(Mickan, 2006). Of the various functions of a country, the critical ones which are regarded generally to justify the policy decisions are 

education, justice and administration. It is stated by Creed and Koul(1993), that, one of the highly vexing issues that exist in the 

world’s minority or ethnic conflicts is the problem of language used in a country and by its citizens. Cases of persecution, widespread 

and systematic atrocities, violence, and genocide perpetrated acts and sexual violence are seen against the minorities. Thus the 

government of a nation plans the policies for language and the language planning in the government level is called as the language 

policy. The Constitution of Sri Lanka has laid down the basic foundation for the language policy in the country (Haarmann, 2002). 

But, it is stated by Nahir (2003), that there is a lack of successful exploitation of the language policies in spite of the government 

having implied a lot of language policy programs and curricular to ensure the national integrity and language rights. Equity for all 

groups of people using different languages should be aimed and ensured by the language policy of a country.  

Since the period of British colonization, the government of Sri Lanka follows many language policies. And according to Collier 

(1989) it is also true that, the language policies framed during colonization failed to solve the ethnic conflicts as it did not build the 

social integrity and to fulfill the equality nationally. Both the Tamil and Sinhala have been the official languages of the country before 

the introduction of the Act 33 of Official Languages in the year 1956 by the Prime Minister S.W.R.D. Bandaranayake who declared 

that, the official language of the country to be ‘Sinhala’. And for the Eastern and North provinces, Tamil was prescribed to be the 

administrative language according to the Act 28 of 1958 Wiley and Terrance (2003). Thus, the Act of 1956 emphasize the Sinhala 

Only’ policy with Tamil playing a subordinate role. The Constitution, in the year 1972 stated the language of legislation to be the 

Sinhala with a Tamil translation. In the year 1978, the second republic constitution in the country again reiterated that the Sinhala is 

the official language according to the chapter IV, Article 18 and the Article 19 of the chapter declared Tamil to be the national 

language. Various ethnic conflicts and continuous internal conflicts burst out for the problem of languages after the year 1985, which 

the government failed to settle and fix in spite of trying. It is stated by Chandrasegaram(2006) that, in the year 1988, the 16th 
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amendment provided equal position for both the Tamil and Sinhala languages for administration of Sri Lanka which in turn proved to 

be a new step forward in the national integration. Later in the year 1991, the Trilingualization of forms circular, numbered 22/91 was 

issued by the Home Affairs, Ministry of Public Administration and Provisional councils, according to which, the 3 languages English, 

Tamil and Sinhala were forced to be printed in every documents, forms and papers, at all the government institutions of Sri Lanka. 

The national integration and ethnic equality are tried to be built up by the Government of Sri Lanka, since the military actions and 

ethnic conflicts have come to an end which is stated by Gramley and Pätzold (2004) as a step to new language policy. Rectifying the 

previous lapses, the government declared equal positions for both the languages, establishing them to be the official and national 

languages. The circular of Public Administration was passed in the year 2007, according to which, the public servants were ordered to 

carry out their duties and functions in both the Tamil and Sinhala languages. Cobarrubius, Juan and Fishman (1993) and they were 

also given a time period of 5 years to make themselves proficient in both the languages. Thus the Act enables the public officials at 

the institutions of the government, receptionists and all other officials who interact with the public to be bilingual. According to 

Cobarrubias and Juan (1999), it is believed by the government of Sri Lanka that, the communication and knowledge in all the 3 

languages English, Tamil and Sinhala will help the process of reconciliation between the communities easier. After the civil war has 

come to an end in Sri Lanka, the government has vital responsibility on rebuilding the social integration, fraternity and equality in the 

country through successful programs and comprehensive policies. Boada and Albert (2000) state that, in case of the government 

failing to maintain the equality among the diverse ethnic groups, it might lead to re- raising the internal conflicts again in the country. 

Thus, it is important to examine the language practices and policy and its impacts to the integration of the nation.  

5. Types of language planning 

The language planning is of 3 different types according to Rubin et al (2001). They are Status Planning which refers to the status of 

the language; Corpus planning, which in turn constitutes of 3 other types called the Graphization, Standardization and Modernization 

and the third type is the Acquisition Planning.  

5.1 Status Planning  

Allocating and reallocating a language or its variety to the domains functioning within a society, thereby affecting the standing or 

status of a language is called as the status planning.   

5.1.2 Language Status: the concept of language status is different from the language function and language prestige even though they 

are all intertwined with each other. The standing or position of a specific language in comparison with other languages is referred to 

as the language status. According to Vidanapathirana and Wickramasinghe (2005), the status is gathered by a language based on 

fulfilling 4 diverse attributes. Thus the 4 qualities or attributes that determine the status of the language are 

Origin of the language: determining whether the specific language is being imported or is indigenous to the speech community. 

Standardization degree: in order to define the correct usage of the language, determining the extent of developing a proper set of 

standards which define the usage policies.  

Status of the judiciary: According to Swamy(2002), the judicial status provided to a language are determined by 6 other status of the 

specific language, they are the Sole official language, which means the only official language in the judiciary; Joint official language, 

which means more than one official language; Regional official language, which means the diverse set of languages used in various 
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regions of the country; Promoted language, which specifies that the language is not declared to be official to the country but it is 

promoted and at times also used for specific functions by the public authorities; Tolerated language, which denotes that the language 

is neither proscribed nor acknowledged or promoted but only ignored in the country and the last status is the Proscribed language, 

which means that the language is discouraged by official restriction or sanction.  

Vitality: the percent or ratio of people using the language to another variable is the vitality and the other variable can be the total 

population of the country.  

Thus, as a whole, the status of a language is determined by the 4 attributes degree of standardization, Origin, Vitality and Judicial 

status.  

6. Corpus Planning 

The perspective intrusions in the form of language refer to the corpus planning, where the decisions of planning are done to engineer 

the modifications in the language structure (Raheem, and Gunesekara, 1994). The reasons which give rise to the activities of corpus 

planning are the outcomes of the beliefs regarding the sufficiency of the language to serve various desired functions. Chapelle (1997) 

claims that, the planners who have higher linguistic expertise involve in the corpus planning, unlike the status planning which 

involves the politicians and administrators. The corpus planning are of 3 types namely modernization, standardization and 

graphization.  

6.1 Graphization: the modification, selection and development of the orthographic conventions and scripts of a language are referred 

to as the graphization (Mansor and Sabiha, 2005). In a speech community, the usage of writing has an everlasting social and cultural 

effect like easy transmission of stuff through generations and communicating with many people, the comparison to which is done by 

the various spoken languages. The written language is viewed by Ferguson and Gibson (2006) as a secondary method to the spoken 

language. Still, the phonological structures, grammatical structures and vocabulary of the language adopted in the written form vary 

from the spoken form. Sometimes the written language is considered to be the perfect language as the speech is considered to be 

corrupted which is said to be a folk belief. The spoken language is viewed to be susceptible and the written as the conservative. The 

corpus planners have 2 options in establishing a language for writing which are either inventing a new language or using the one 

already in existence.  

6.2 Standardization: the standardization process involves the precedence of one variety of the language over other regional and 

social vernaculars of the language. Brown, (1996) states another approach where a poly- phonemic form in written is introduced 

which intends to present all the vernaculars of the language sufficiently with no forms of spoken standards where the vernaculars are 

mutually comprehensible as a whole. The one variety of language which is chosen is considered as the best form or the supra- 

dialectal form of the language. The language selected for the precedence poses social consequences as it presents the privilege of the 

written and the spoken dialects confirming closeness to the standard chosen. The standard that is mostly spoken by the powerful or 

dominating social group in a society is generally chosen and imposed on those groups who are less powerful in the society. It is stated 

by Jayatilleke, (2002) that it creates dominance in the society.  

6.3 Modrenization: when a language requires expanding its resources in order to meet its functions, the modernization method is 

used. When the status of a language experiences a shift, modernization occurs like when independence is gained by a country or when 

the education policy of a country is changed (Goel, 2002). The lexicon being expanded is the most important strength of 
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modernization. Creating new glossaries and lists are generally focused by the language planners in order to define the new technical 

terms. Importance is given while selecting the new terms to ensure the consistent usage of the new terms by the people in the society.  

7. Acquisition Planning 

The third type of language planning is the acquisition planning where the aspects of the language like the literacy through educating 

people and the distribution and status of the language are influenced by the local, the state or the national government (Yang and 

Meyen, 2003). While mostly this type of planning is done by the government, the non- governmental organizations also sometimes do 

the acquisition planning. Larger processes of language planning mostly integrate the acquisition planning where the corpuses are 

revised and statuses are evaluated after which the final changes are introduced to the country or the state or the local region.  

While status planning posits the evaluation of a language, the distribution of the language is carried out by acquisition planning. The 

colonial rulers were well aware of the fact that these two types of planning are complimentary. In course of time English education 

had been considered the key to economic influence and social status. So learning English became a craze in Sri Lanka. But everybody 

couldn’t gain access to this language. Vernacular education was free but English education had been levied heavily. Already caste 

hierarchy was prevailing in the society and English proficiency too was distributed accordingly. Resources and English teachers were 

limited. This resulted in setting up the schools in towns. The rural folk were left monolingual and vernacular-educated. Preference 

was given to Christians; others who had had a chance to get English education came out as Christians. So English became an 

important criterion to stratify the society, contributing wealth, status and power to the prosperous, upper caste and urban Christians.          

7.1 Language education and medium of instruction policies 

The chapter 4 of the constitution provides the policy framework and the 13th amendment of the constitution provides the relevant 

clauses according to which, the languages Tamil and Sinhala can also be selected as the first languages by the students who have them 

as their medium of education. According to the school curriculum, English is their second language. And Fearon, James, David and 

Laitin (2003) state that, in addition to this, Tamil students are being taught the Sinhala language and the Sinhala students are being 

taught the Tamil language by the schools. The language regulation bodies of many nations are specifically charged with implementing 

and formulating the language policies (Laitin and David, 2000). In the context of post- modern discourses and globalization, the status 

of dominant and local languages poses serious problems on the policies for the post- colonial communities like Sri Lanka. The 

changing philosophical and geopolitical contexts in the communities with dominant language and the mother tongue are evaluated to 

pose serious policy and practical problems (Stern and Druckman, n.d). The bilingual education programme is being implemented at 

the secondary level from grade six and a certain other subject are also taught using English in this programme while the other subjects 

are taught to the students in their first language. The Government of Sri Lanka when declared the trilingual policy in the country, the 

question regarding the significance of the Bilingual Education Programme in the trilingual Sri Lanka was posed by many. The 

trilingual programme declared by the government focuses on promoting the Tamil and Sinhala languages in the curriculum, as the 

first language as well as the second national language and also improves the students’ proficiency in both these languages. In addition 

to this the policy is also expected to improve the adeptness of the language English as the students’ second language (Chriost and 

Diarmait, 2008). The trilingual policy of the government on the curriculum of the students ultimately results in making the citizens 

trilingual and competent enough to effectively communicate in all the 3 major languages of the country. According to Mickan (2006), 

global focus is towards plurilingualism, and the trilingual policy focused in Sri Lanka is a visionary decision, making an essential 

competency among the Sri Lankan citizens. The bilingual education programme which teaches Tamil and Sinhala as the first as well 
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as second languages and at the same time having the same as the medium of instruction is not seen as an issue in the educational 

system. But, on the other hand, Hornberger and Nancy (2006) state that, using English as the medium to teach a few subjects at the 

secondary level of education is seen to have opponent views as it is taught as a second language under the bilingual education 

programme. In the schools, the teaching hours or the number of periods in which the language Tamil is taught has been increased by 

the ministry of education in Sri Lanka. The importance and focus towards the Tamil language serves the people proficient in Tamil 

which in turn, open the opportunities for job in the public sectors. It is stated by Liddicoat and Anthony (2005) that, the public 

servants, serving in the administrative institutions are provided with workshops and language training programs in order to improve 

their proficiency in the language. The Department of Official Languages trains the teachers to teach Tamil and to promote unity, 

fraternity and equality among all the people of different ethnic backgrounds.  

8. Importance of medium of instruction 

The medium of instruction provided to the learners impacts on their capacity of proficiency in the language, which in turn determines 

the performance of the learners. The language policies implemented in Sri Lanka proves advantageous to its people by making them 

proficient enough in all the 3 major languages of the country, the Sinhala, Tamil and English (Lu et al, 2005).A trilingual policy is 

declared by the government of Sri Lanka focusing the promotion of both the major languages of the country, the Tamil and the 

Sinhala in the curriculum of the students as the first and the second language. This has proved to improve the efficiency of the 

students in both the languages (Riazi and Abdolmehdi, 2005). People of the country are being made aware, fluent and proficient in the 

commonly used languages which help the interaction among people of diverse communities easier rather than not being aware of the 

language. In addition to this, the language English is also being used in the schools to teach a certain subjects making the students 

proficient in the English language as well. It is stated by Ramanathan and Vaidehi (2004) that, the policy is expected to improve the 

adeptness of the language English which is implemented as the students’ second language. The medium of instruction being English 

offers a gate- way to the students to focus on great objectives in their life. It is stated by Kangas and Tove(2002) that, the children’s 

attitude towards life has changed tremendously after the language English is being chosen as the medium of instruction in the classes. 

It is also stated that, this attitude of the students would integrate the diverse communities in the country and that English as the 

medium of education needs to be improved with the complete support of the stakeholders in extending the medium of instruction as 

English in every school in the country. The skills of the children are noticed to improve immensely after they have started acquiring 

the education through the English medium classes. They are found to write as well as speak well in English thereby Liddicoat and 

Anthony (2005) states them to become competent enough in the world.  

9. Conclusion 

The trilingual policy of Sri Lanka enables the people comfortable with every language and as the government institutions and the 

employees of the government institutions are also supposed be knowing all the 3 languages, the educational system provided for the 

students in their secondary education level makes them qualified enough for the designations. One of the strongest claims that 

Jayatilleke (2002) makes is that, the language issues that prevail in the country between the people of different backgrounds will 

resolve and the student’s minds will move towards integration of the country.  
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Abstract- This research aims to examine and analyze the influence of followership, organizational commitment, job satisfaction on the 
level of LPPI organizational citizenship behavior (OCB). The study was conducted using a non-probability sampling method, where 
samples were not randomly selected, but using a convenience sampling technique where of the 233 LPPI permanent employee 
populations, 147 were determined to be respondents in this study. This research was conducted quantitatively by using a structural 
equation modeling (SEM) analysis tool with three stages of the process, namely the model compatibility test, the measurement model 
test and the structural model test to see the relationship between variables and prove the hypotheses that have been prepared. The 
results showed a significant influence between followership, organizational commitment and employee satisfaction on the level of 
LPPI employee organizational citizenship behavior (OCB), besides that there was a significant influence between LPPI employees' 
followership and organizational citizenship behavior (OCB) through job satisfaction, as well as the influence significant between LPPI 
employees' organizational commitment and organizational citizenship behavior (OCB) through job satisfaction. 
 
Index Terms- followership, organizational commitment, job satisfaction and OCB 
 
 

I. INTRODUCTION 
LPPI (Indonesian Banking Development Institute) is a banking education and training institution, owned by Bank Indonesia and has 
carried out educational and training activities since 1958, the performance of institutions can be measured through several parameters 
such as the number of training programs, number of participants and financial performance (Annual Report, 2017). 
 
LPPI's financial performance in the past 3 (three) years has been very volatile, and seeing the fact that LPPI's performance in the past 
three years has been very volatile, it is necessary to see whether this is a symptom of inconsistent LPPI employees' attitudes and 
behavior, especially in relation to followership , organizational commitment, and job satisfaction and its impact on employee OCB 
(organizational citizenship behavior). 
 
Many studies have been conducted on OCB, both those associated with organizational commitment and job satisfaction, but not many 
have examined the association of organizational citizenship behavior with the concept of followership, although there is a 
correspondence between the dimensions of followership and the concept of OCB, researchers were inspired by University of 
Indonesia student, Adi Burhanudin (2013), he examined the influence of followership with organizational commitment, job 
satisfaction and OCB in a company in Jakarta, based on research done in America by Blanchard (2009), where he sees the concept of 
followership as having a relationship with values that explain organizational life and positive behavior in the organization. 
 
The values studied include organizational commitment and job satisfaction, while Adi adds the concept of OCB, because this variable 
explains the positive behavior shown by employees who want to give something more to the company, and make employees in the 
company offer mutual assistance without being asked and this is in accordance with the dimensions of active engagement from the 
concept of followership offered by Kelley (1992) in (Blanchard, et al, 2009). 
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Based on the results of the pre-survey conducted on 46 employees, the results shows that 60% of respondents agreed that OCB level 
of employees was still low, as well as organizational commitment and followership, where the results showed 62% and 46%, while 
Job satisfaction has a fairly good value, namely 70% of respondents feel satisfied working at the LPPI, so further research is needed to 
see the influence of followership, organizational commitment, and job satisfaction on OCB (Organizational Citizenship Behavior). 
 

II. RESEARCH ELABORATION 

LITERATUR REVIEW 
According to Smith, Kendall and Hulin (1969), all sources of job satisfaction are divided into two categories: intrinsic and extrinsic 
satisfaction. Intrinsic sources come from within individuals and have psychological values. Such satisfaction is basically self-
managed. Conversely, the source of extrinsic satisfaction comes from the environment (outside the individual). Strengths beyond 
individual control (for example, guaranteed employment and additional benefits) determine the frequency and magnitude of extrinsic 
satisfaction. In addition, some sources of satisfaction serve a dual purpose; that is, they can be extrinsic or tangible while having 
intrinsic or psychological value because of what they symbolize. For example, 'high salaries' and 'rapid career advancement' would 
offer two sources of satisfaction (Smith, et al, 1969) in (Blanchard, et al, 2009). 
 
The instrument used to measure job satisfaction is the Minessota Satisfaction Questionnaire (MSQ) (Weiss, et al, 1967). The gauge 
consists of two versions, the first version consists of 100 questions and the second version consists of 10 questions. This measure will 
be used in this study (Blanchard, et al, 2009). 
 
Organizational commitment is a situation where an employee identifies with a particular organization and its purpose, and wants to 
maintain membership in the organization (Robbins, Organizational Behavior, 2014), According to Allen and Meyer (1991) in 
(Blanchard, et al, 2009) and (Malik, et al, 2010), Affective commitment refers to the emotional attachment of employees, 
identification, and involvement in the organization. Employees with strong affective commitment continue to work with the 
organization because they want to do it. Continuous commitment refers to awareness of costs associated with leaving the organization. 
Employee who has strong affective commitment is related with organizations because they need to do so. Finally normative 
commitment reflects the feeling of obligation to continue work. Employees with high level normative commitments feel that they 
must stay with the organization. 
 
The instrument that will be used to measure the organizational commitment variable in this study is the Organizational Commitment 
Questionnaire (OCQ) developed by Allen & Meyer which consists of 15 questions and has been translated into 6 languages (Kanning 
& Hill, 2013) and only 9 items used. 
 
Roberts Kelley in (Blanchard, et al., 2009) begins the construction of this definition by saying that followers are people who act with 
intelligence, independence, courage and a sense of ethics (Kelley, 1992), Chaleff (1995) and Dixon (2003) in additional to that 
followers are not synonymous with subordinates, Chaleff also describes followers as people who have the same goals as leaders, 
believe in what the organization wants to achieve, and want both leaders and organizations to be successful (Chaleff, 1995). Dixon 
(2003) states that followers involve the body, mind, soul, enthusiasm in the goals and vision of an organization, and that being a 
follower is a condition, not a position. 
 
Measuring followership has so far only been developed by Kelley (1992) in (Blanchard, et al, 2009), which contains 10 items of 
questions, each of which represents the dimensions of independent critical thinking questions and active engagement questions. The 
dimension of independent critical thinking is a dimension that explains how a follower is not a sheep who is only able to follow the 
direction of her shepherd without having the ability to think critically and does not have the ability to create an important innovation 
(Kelley, 1992). While the dimensions of active engagement by Kelley (1992) are dimensions that make followers have attitudes and 
behaviors that are in line with the good of the organization even though these followers do not get rewards directly from the 
organization.  
 
According to Organ and Bateman (1983) in (Blanchard, et el, 2009) and (Malik, et al., 2010), OCB (organizational citizenship 
behavior) is a free individual behavior, not directly or explicitly related to the reward system and can increase the effective function of 
the organization, OCB also reflects the actions taken by employees that exceed the minimum role requirements expected by the 
organization and promote the welfare of coworkers, work groups, and / or organizations. Turnipseed and Rassuli (2005) define OCB 
as defending the organization when criticized or inviting colleagues to work more within the organization; which means OCB is 'going 
beyond mere call of duty'. 
 
 
 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8627
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              211 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8627    www.ijsrp.org 

According to Organ (1983) in (Blanchard, et al., 2009), dimensions of OCB (organizational citizenship behavior) are as follows: 
1. Altruism, willingness to help co-workers in completing their work in unusual situations, 
2. Conscientiousness, describes workers who carry out their duties and responsibilities more than expected, 
3. Civic-virtue, concerns the support of workers for administrative functions in the organization, 
4. Courtesy, behavior alleviates problems related to work faced by others, 
5. Sportsmanship, describes workers who are more focused on looking at positive aspects than negative aspects of the organization, 

sportsmanship describes the sportsmanship of a worker towards the organization. 
 
The concept of OCB (organizational citizenship behavior) can be measured using organizational citizenship behavior scale (OCBS) 
which has been developed for a long time by Smith, Organ and Near (1983). This instrument has several versions of questions, from 
20, 24 and up to 50 and to avoid the fatigue of respondents in filling out questionnaires and maintaining a high rate of return of 
questionnaires, OCBS is used with 24 items of questions (Blanchard, et al, 2009). 
 
Theoritical Framework 
 
Followership is the process of achieving one's individual goals by being influenced by a leader to participate in individual or group 
efforts towards organizational goals in certain situations. Therefore, follow-up is seen as a function of followers, leaders, and 
situational variables. 
 
Followership also has a relational role where followers have the ability to influence leaders and contribute to the improvement and 
achievement of group and organizational goals, and the concept of followership should be related to other concepts in organizational 
life, which also provide an explanation of the values that contribute positive to the success of the organization. 
 
The first concept that has relevance to followership is organizational commitment, organizational commitment is the feeling and 
attitude possessed by individuals to the organization where he works, it includes the desire to remain part of the organization and have 
a strong motivation to make efforts for the good of the organization. 
 
The second concept that is related to followership is job satisfaction, job satisfaction is the attitude and feeling of employees for work 
conditions, both individually such as productivity, absenteeism, employee turnover and relationship levels, and those related to 
companies such as the physical quality of workplaces, relationships with superiors and the level of fulfillment of their work. 
 
These three concepts, followership, organizational commitment and job satisfaction have an association with OCB (organizational 
citizenship behavior), and OCB is the attitude or behavior of individuals in organizations that encourage them to do something that is 
more than a task and their responsibility within the organization, help others and organization to achieve its goals. 
 
These concepts can be used as a simple framework, employee will have high OCB, if they have organizational commitment and good 
job satisfaction (Nawangsari et All, 2018), and as followers, they have the same goal as the leader, believes in what the organization 
wants to achieve, and wants both leaders and organizations to be successful, if they are good followers, they will follow the leader and 
contribute to the achievement of group and organizational goals, as a concept of followership. 
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Hypothesis 
 
Based on the research objectives, literatur review and theoritical framework, the following hypotheses can be conveyed: 
H-1 Followership influences OCB (organizational citizenship behavior) 
H-2 Followership has an effect on the job satisfaction 
H-3 Organizational commitment affects job satisfaction 
H4 Job satisfaction affects OCB (organizational citizenship behavior) 
H-5 Organizational commitment influences OCB (organizational citizenship behavior) 
H-6 Followership influences OCB (organizational citizenship behavior), through job satisfaction as an intervening variable. 
H-7 Organizational commitment influences OCB (organizational citizenship behavior), through job satisfaction as an intervening 
variable. 
 
Research Methodology 
 
The study of hypotheses testing is used in this research. Research that uses a hypothesis testing design to explain the variance in the 
dependent variable or to predict the results of the relationships that are formed and affect the conditions in an organization. 
 
The population of this study was 233 LPPI permanent employees and using the slovine formula obtained a total sample of 147 
respondents, and with a non-probability sampling method, all employees had the same opportunity to be sampled. 
 
This study uses the Multivariate Structural Equation Modeling (SEM) with consideration that SEM has the ability to combine 
measurement models and structural models simultaneously and efficiently when compared to other multivariate techniques. 
 
The measurement model is used to test the dimensions of a construct which is a latent variable. Structural Equation Modeling (SEM) 
shows causality between various constructs in the model. The software used to process the data is LISREL 8.8. The constructs of this 
study are: 
 
Followership: exogenous construct 
Organizational Commitment: exogenous construct 
Job Satisfaction: exogenous construct 
 
OCB: endogenous construct 
 
SEM analysis was carried out using a 3 (three) step approach, the first step was to specify the hybrid model as a CFA model 
(Confirmatory Factor Analysis). The CFA model is also called the measurement model. The evaluation of Goodness Of Fit, validity 
and reilability was carried out on the CFA model so that the components in the structural model were not overidentified. 
 
The next step is to form a hybrid model. The hybrid model was estimated and analyzed to see the suitability of the overall model and 
evaluation of its structural model. 
 
 

III. RESULT AND FINDINGS 
 
Results of data analysis with SEM 
 
The following is an overview of the data that has been modeled in the path diagram that processed with Lisrel 8.8. 
 
 
 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8627
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              213 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8627    www.ijsrp.org 

 
Picture 1 Path Diagram 
 
From the above picture, we can see that all latent variables and constructs have been entered into the path diagram. Latent variable 
Followership with 20 indicators (Fol1 - Fol20) and 2 dimensions, latent variable Organizational Commitments with 9 indicators 
(Commit1 - Komit9) and 3 dimensions, latent variable Job Satisfaction with 10 indicators (Kep1 - Kep10) and 2 dimensions, and 
latent variables OCB with 24 indicators (OCB1 - OCB24) and 5 dimensions.  
 
These four variables will be tested in three stages, namely the measurement model compatibility test (validity and reliability), as well 
as the overall suitability test of the two stages, namely first CFA which produces the above model and second CFA to see the 
suitability of the model using Goodness of Fit (GOF) and then the structural model compatibility test was carried out to test the 
hypothesis in the study. 
 
Validity and Reliability Test 
 
Validity test refers to the measurement instrument, which is to test whether the measurement instrument used can really measure the 
variable. The indicators are certain to fulfill the validity assumption if the value of t-value> 1.97 and the standardized value of loading 
factor> 0.5. 
 
The second test to measure the instrument (questionnaire) is reliability, to measure the consistency of a questionnaire which is an 
indicator of variables or constructs and according to Ingbaria et al (1997), in Yamin (2009: 36) states reliability between 0.5 - 0, 6 is 
enough to justify a research result. 
 
The following are the results of testing the validity and reliability for each variable: 
 
Table 1 Validity and Reliability Test Result 

Table Validity and Reliability Test 
Measurement Model   Remarks 

Var Laten Indicator   Valid Reliable 

        
CR > 
0.70 

VE > 
0.50 

Followership (X1) 20   Valid 0.984 0.752 
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Organization Commitment (X2) 9   Valid 0.965 0.764 
Job Satisfaction (X3) 10   Valid 0.968 0.753 
OCB (Y) 24   Valid 0.986 0.750 
  63         

 
 
From the table 1, we can see the indicators of the Followership (X1), Organizational Commitment (X2), Job Satisfaction (X3) and 
OCB (Y) passed the validity test, all loading factors> 0.50, and t-value values > 1.97. 
 
While the results of the reliability test for Followership (X1) produce good reliability values where the results of the Construct 
Reliability (CR) = 0.984> 0.7, and the Variance Extracted (VE) value of 0.752> 0.50, for Organizational Commitment (X2) Value CR 
= 0.965> 0.7 and VE = 0.764> 0.5, for Job Satisfaction (X3) CR = 0.968> 0.7 and VE = 0.753> 0.5 and for OCB (Y) CR = 0.986> 0.7 
and VE = 0.750> 0.5, so thus all variables have met the validity and reliability test requirements. 
 
Confirmatory Factors Analysis (CFA) 
 
Confirmatory Factors Analysis (CFA) is a measurement model that shows a latent variable measured by one or more observed 
variables. CFA is used to verify the number of dimensions as the basis of instrument and the pattern of loading factors. The CFA 
results can provide strong evidence of convergent and discriminant validity from a theoretical construct. 
 
This study uses two stages (two-step approach), first CFA and second stages of CFA. This first level of CFA produces a printed output 
and path diagram. The initial analysis begins by examining the measurement results to ensure there are no offending estimates (values 
that exceed acceptable limits). The Following are the analysis criteria: 
 
a. Offending estimates, especially the existence of negative error variances. If there is a variant of a negative error, then the variant 

needs to be set to 0.005 or 0.01. 
b. Standardized value of loading factor> 1. 
c. Standard errors related to the estimated coefficients have a large value. 
 
After examining the results of the analysis, the researchers did not find any offending estimates of the CFA measurements. Thus 
further testing can be carried out. 
 
Second Order CFA 
 
After passing the validity and reliability tests with the CFA model, the next step is to analyze the compatibility of 147 data with the 
overall model, called the Goodness of Fit (GOF). This test will evaluate the fit of the model and the output of 2ndCFA was the 
analysis of the overall suitability model and it can be seen from the following table: 
 
 Table 2 Good of Fitness 

GOF items Criteria Output Remarks 

Chi-Square Chi-Square Kecil 2947.120 
Kurang Baik 

P p > 0,05 0.000 

RMSEA RMSEA < 0,08 0.062 Baik (Good Fit) 

RMR SRMR < 0,05 0.057 Marginal Fit 

GFI GFI > 0,9 0.610 Kurang Baik 

AGFI AGFI > 0,9 0.580 Kurang Baik 

NFI NFI > 0,9 0.950 Baik (Good Fit) 

NNFI NNFI > 0,9 0.980 Baik (Good Fit) 

IFI IFI > 0,9 0.980 Baik (Good Fit) 

RFI RFI > 0,9 0.950 Baik (Good Fit) 

CFI CFI > 0,9 0.980 Baik (Good Fit) 
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ECVI 
ECVI < indep. Model 21.01 < 421.44 Baik (Good Fit) 

ECVI < Sat. Model 21.01 < 27.62 Baik (Good Fit) 

  Source: Result of Analysis using Lisrel 8.8 
 
 
 
 
Based on the results of the Goodness of Fit Test (GOF), it can be concluded that the structural model in this study are good (good fit). 
 
Analysis of Structural Models (Hypothesis Testing) 
 
Based on the results of the structural model compatibility tests conducted previously, five of the seven research hypotheses have been 
proven to have a significant relationship at the 95% confidence level with t value> 1.97. In general the conclusions of the hypothesis 
test, indirect effects, and regression coefficient estimates can be seen in the table as follows: 
 
  Table 3 Coefficient, t-Values Direct and Indirect Effect 

Construct Correlation Estimates T-Values 

Followership -> OCB 0.610 7.010 

Followership-> Job Satisfaction 0.430 5.460 

Organization Commitment -> Job Satisfaction 0.440 5.450 

Organization Commitment -> OCB 0.140 2.040 

Job Satisfaction -> OCB 0.220 2.730 

Followership -> Job Satisfaction -> OCB 0.100 2.520 

Organization Commitment -> Job Satisfaction -> OCB 0.100 2.510 
  Source: Result of Analysis using Lisrel 8.8 
 
Hypothesis testing in this study are as follows: 
 
1. There is a significant effect of Followership (X1) on OCB (Y) 
 
Based on table 3, it is known that the value of t-Values = 7.01> 1.97. The coefficient value is positive which is equal to 0.610 which 
means that the Followership variable (X1) has a positive effect on the OCB variable (Y). Thus the H1 hypothesis in this study which 
states that "Followership (X1) significantly influences OCB (Y)" is accepted. 
 
2. There is a significant effect of Followership (X1) on Job Satisfaction (X3) 
 
Based on table 3, it is known that the value of t-Values = 5.46 which is more than t = 1.97. The coefficient value is positive which is 
equal to 0.430, which means that the Followership variable (X1) has a positive effect on the Job Satisfaction variable (X3). Thus the 
H2 hypothesis in this study which states that "Followership (X1) has a significant effect on Job Satisfaction (X3)" is accepted. 
 
3. There is a significant influence of Organizational Commitment (X2) on Job Satisfaction (X3) 
 
Based on table 3, it is known that the value of t-Values = 5.450 which is greater than t = 1.97 The value of the coefficient is positive 
that is equal to 0.440 means that the Organizational Commitment variable (X2) has a positive effect on the Job Satisfaction variable 
(X3). Thus the H3 hypothesis in this study which states that "Organizational Commitment (X2) has a significant effect on Job 
Satisfaction (X3)" is accepted. 
 
4. There is a significant effect of Job Satisfaction (X3) on OCB (Y) 
 
Based on table 3, it is known that the value of t-Values = 2.730 is greater than t = 1.97. The coefficient value is positive which is equal 
to 0.220, which means that the Job Satisfaction variable (X3) has a positive effect on the OCB variable (Y). Thus the H4 hypothesis in 
this study which states that "Job Satisfaction (X3) significantly influences OCB (Y)" is accepted. 
 
5. There is a significant effect of Organizational Commitment (X2) on OCB (Y) 
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Based on table 3, it is known that the value of t-Values = 2.04 which is more than t = 1.97. The coefficient value is positive that is 
equal to 0.140 means that the Organizational Commitment variable (X2) has a positive effect on the OCB variable (Y). Thus the H5 
hypothesis in this study which states that "Organizational Commitment (X2) has a significant effect on OCB (Y)" is accepted. 
 
 
 
 
6. There is an Influence of Followership (X1) Indirectly Through Variable Job Satisfaction (X3) Against OCB (Y) 
 
Based on table 3, it is known that the value of t-Values = 2.520 is greater than t = 1.97. The coefficient value is positive which is equal 
to 0.100, which means that the Followership variable (X1) has a positive effect through Job Satisfaction (X3) on the OCB variable 
(Y). Thus the H6 hypothesis in this study which states that "Followership (X1) significantly influences through the Job Satisfaction 
variable (X3) as an intervening variable on OCB (Y)" is accepted. 
 
7. There is an Influence of Organizational Commitment (X2) Indirectly Through Variable Job Satisfaction (X3) Against OCB 
(Y) 
 
Based on table 3, it is known that the value of t-Values = 2.510 is greater than t = 1.97. The coefficient value is positive which is equal 
to 0.100, which means that the Organizational Commitment variable (X2) has a positive effect through Job Satisfaction (X3) on the 
OCB variable (Y). Thus the H7 hypothesis in this study which states that "Organizational Commitment (X2) has a significant effect 
through the Job Satisfaction variable (X3) as an intervening variable on OCB (Y)" is accepted. 
 
The total effect test results using Lisrel 8.8 software can be seen in Table 4 as follows: 
 

Tabel 4 Total Effect Path Coefficient, and t-Values 

Construct Correlation Original 
Sample (O) 

T Statistics 
(|O/STDEV|) 

Followership-> Job Satisfaction 0.430 5.460 

Followership -> OCB 0.700 7.970 

Organization Commitment-> Job Satisfaction 0.440 5.450 

Organization Commitment -> OCB 0.240 3.770 

Job Satisfaction -> OCB 0.220 2.730 
   Sumber: Hasil analisa menggunakan Lisrel 8.8 
 
 
The interpretation of table 4 is as follows: 
 
1. Effect of Total Variable Followership (X1) on OCB (Y) 
 
Based on table 4, it is known that the value of t-Values = 7.970 which is greater than t = 1.97. The coefficient value is positive that is 
equal to 0.700 which means that the Followership variable (X1) has a positive effect on OCB (Y) variable and if Organizational 
Commitment (X2) and Job Satisfaction (X3) are considered zero (none or not done) then Followership variable (X1) will increase the 
OCB variable (Y) by 70.0%. It is known in table 4.14 that the coefficient value in the Followership variable (X1) for the OCB variable 
(Y) is 0.610, and the coefficient value in the Followership variable (X1) for the OCB variable (Y) through Job Satisfaction variable 
(X3) is 0.100. Thus, it can be interpreted that the direct effect between the Followership variable (X1) on the OCB variable (Y) has a 
greater value than indirectly through the Job Satisfaction variable (X3). However, Job Satisfaction (X3) as an intervening variable still 
plays a role in increasing the relationship between the Followership variable (X1) to OCB (Y). 
 
2. Effect of Total Organizational Commitment (X2) on OCB (Y) 
 
Based on table 4, it is known that the value of t-Values = 3.770 which is greater than t = 1.97. The coefficient value is positive which 
is equal to 0.240, meaning that the Organizational Commitment variable (X2) has a positive effect on OCB variable (Y) and if 
Followership (X1) and Job Satisfaction (X3) are considered zero (none or not done), Organizational Commitment variable (X2) will 
increase the OCB variable (Y) by 24.0%. It is known in table 4.11 that the value of the coefficient on the Organizational Commitment 
variable (X2) on the OCB variable (Y) is 0.140, and the coefficient value on the Organizational Commitment variable (X2) on the 
OCB variable (Y) through Job Satisfaction variable (X3) is 0.100. Thus, it can be interpreted that the direct effect of the 
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Organizational Commitment variable (X2) on the OCB variable (Y) has a greater value than indirectly through the Job Satisfaction 
variable (X3). However, Job Satisfaction (X3) as an intervening variable still plays a role in increasing the relationship between 
Organizational Commitment variables (X2) to OCB (Y). 
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IV. CONCLUSION AND RECOMMENDATION 

Conclusion 

Based on the results of the analysis and discussion above, several things can be concluded as follows: 

1. Followership has a significant effect on LPPI employees' organizational citizenship behavior (OCB), meaning that the higher the 
followership level of LPPI employees, the higher the level of organizational citizenship behavior (OCB). 

2. Followership has a significant effect on job satisfaction of LPPI employees. meaning that the higher the followership level of 
LPPI employees, the higher the level of job satisfaction. 

3. Organizational commitment has a significant effect on LPPI employee job satisfaction, meaning that the higher the employee's 
commitment to the LPPI, the higher the level of job satisfaction. 

4. Job satisfaction has a significant effect on LPPI employees' organizational citizenship behavior (OCB), meaning that the more 
employees feel job satisfaction, the higher the level of organizational citizenship behavior (OCB). 

5. Organizational commitment has a significant effect on LPPI employee organizational citizenship behavior (OCB), the higher the 
employee's commitment to the LPPI, the higher the level of organizational citizenship behavior (OCB). 

6. Followership has a significant effect on LPPI employee organizational citizenship behavior (OCB) through LPPI employee 
satisfaction levels, meaning that LPPI employee satisfaction plays a role in improving the relationship between Followership and 
Organizational Citizenship Behavior (OCB). 

7. Organizational commitment has a significant effect on LPPI employee organizational citizenship behavior (OCB) through LPPI 
employee job satisfaction, meaning that LPPI employee job satisfaction plays a role in improving the relationship between 
organizational commitment and the level of LPPI organizational citizenship behavior (OCB). 

Managerial Implication 

Based on the results of the analysis, discussion and conclusions mentioned above, it can be conveyed that some of the inputs that can 
be given to LPPI management are as follows: 

• LPPI management must show good attitude and performance, because this will encourage employees to do the same. 
• LPPI management must show good attitude and support, and maintain good relations with employees, and this can be done by 

employees, so as to maintain the level of job satisfaction of employees. 
• LPPI management must maintain employees who have a high commitment to the organization, because this can maintain the level 

of employee job satisfaction. 
• LPPI management must be able to maintain the level of employee job satisfaction, because this will help employees maintain a 

good organizational citizenship behavior (OCB) attitude. 
• LPPI management must maintain and retain employees who have a high commitment to the organization, because this can 

increase the value of employee citizenship behavior (OCB). 

Suggestions for Further Research 

Some of the inputs that can be given to the progress of management science are as follows: 

• Further research can be carried out with more respondents, so that the resulting model can be more in line with the structural 
model in SEM. 

• Further research can be carried out in companies with different business fields, thus enriching the concept of followership in 
Indonesia, because research that discusses this concept is still limited. 

• Further research can be done by looking at the relationship between the dimensions of each variable in this study. 
• Further research can be done by adding a number of variables or using other variables such as work culture, work environment 

and company values. 
• Further research can be carried out with several similar companies in the same industry, so as to produce concepts and updates in 

the knowledge of human resource management. 
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Abstract- Impact of human resource management practices on organizational citizenship behaviour has been widely researched for 
years. The study is aimed to explore the effect of human resource management (HRM) practices on organizational citizenship 
behaviour (OCB) in the leisure and entertainment sector in Indonesia, questionnaires were distributed to 146 respondents to the 
employee of Kelapa Gading Mall. Pearson correlation analysis was used to investigate the relationship between four HRM practices 
(Employee Staffing, Training and Development, Compensation and Rewards and Performance Appraisal) and OCB, besides multiple 
linear regression analysis was used to find out the joint effect of various HRM practices against OCB. In this study, it was found that 
all HRM practices have positive effects on OCB. Some HRM practices have a weaker effect, while some practices show stronger 
correlation with OCB. Out of HRM practices, performance appraisal is found to have the most significant impact on OCB. Overall, 
the results of this research have been discussed and the recommendations for organization have been suggested at the end of the study. 
 
Keywords: Organizational Citizenship Behaviour, HRM practices, Employee Staffing, Training and Development, Compensation and 
Rewards, Performance Appraisal 

I.INTRODUCTION 
In our ever changing world, all kind of organisations try to remain competitive, in order to do so, one of the most important resource 
of an organisation, the human resource plays a significant role.  Many of the human resource functions may have a positive impact on 
performance and strategically add value to the organization, so its traditional operational role has been redefined. Due to enormous 
transformations which take place in the social, political and economic areas, it is important for organizations to become more 
responsive to the rapid development of the global strategies. Human Resource Management (HRM) focuses on personnel, including 
areas such as planning, recruitment, selection, work design, training and development, performance management system, 
compensations and reward system, retention, pay structure, employee benefits, labor relations and health and safety. The human 
capital has been recognized as a strategic tool, essentially used to reach organizational profitability and sustainability. In the last two 
decades, the human resource managers in a company considered being strategic partners in formulating and implementing 
organizational strategy (Myloni, Harzing and Mirza, 2004). In all kind of organisations employees work under changing 
circumstances, therefore organizations become more dependent on individuals whose contribution to the success is essential. All kind 
of behaviors beyond formal jobs requirements are crucial for the survival of an organization, and are defined as Organizational 
Citizenship Behaviors (OCB). Obviously there are formal rules and job descriptions that have to be followed, but every effort of 
employees that exceed the formal tasks and responsibilities, make a huge contribution to the organizations’ effective functioning 
(Kahn, 1990). 

II.LITERATURE REVIEW 
Schuler and Jackson (1987) defined HRM practices as a system that attracts, develops, motivates, and retains employees in order to 
ensure the effective implementation of the corporate strategy, and the survival of the organization. HRM practices a set of practices 
which an organization is using to manage their employees by facilitating the development of competencies that are firm specific and 
by generating organization knowledge to sustain competitive advantage in our competitive and unstable world. This is a relatively 
young field of research, but according to many researchers, the successful organizations adopt a focused and integrated HR system 
(Marquardt, 2004).  

One major concern for every organization is definitely the performance, and this super objective can be reached only by employees, 
that is why Organizational Citizenship Behavior (OCB) is an important area related to performance in an organization. OCB has been 
defined as individual behavior that is discretionary, beyond the duties, and employees having the extra role behaviour may increase 
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the organizational effectiveness and productivity. There are many evidences regarding specific organizational practices that may 
influence OCB which is essential for organizational effectiveness (Organ, 1988; Bateman and Organ, 1983). Working in changeable 
conditions requires organisations to create the best work environment possible to encourage human resources to participate in 
successful changes without formal requirements dealing with their job. Behaviors beyond formal expectations are very crucial and 
even necessary to survive in competitive fields (Zarei Matin, 2010). The essence of OCB definition consists in the fact that these 
activities do not arise from the job role and formal duties, and the individuals do not receive remuneration for performing them. They 
include such activities as: altruism, courtesy, sportsmanship, conscientiousness and civic virtue (Organ, 1988).   

Begum et al. (2014) investigated the relationship between employee staffing practice and OCB, and they examined how recruitment 
and selection has a significant influence on the four OCB dimension of altruism, courtesy, civic virtue and consciousness. OCB is 
getting to be a more important issue, when companies have to face high employee turnover which may be improved by effective and 
attractive recruitment process. Montana and Charnov (2000) found that recruitment and selection incorporate sourcing candidates 
through advertising or various different techniques screening of potential candidates by means of employing interviews and tests, the 
selection of candidates based upon the interviews or tests results, and on-boarding to make sure that the candidates have the ability to 
perform their new jobs efficiently.  

Organizations have many purposes with training and development, and according to Organ (2006) training practices can encourage 
employees to extend their abilities and be more confident to perform the broader roles and as an outcome of these to prompt them to 
consider OCBs as parts of their jobs. Ahmad (2011) noted that learning motivation and learning transfer is positively related to OCB 
and training and development generates benefits for both employees and organization. When training programs are properly adjusted 
to the organizational/department/team performance level, the programs should provide personal benefits to employees such as 
promotion and also organizational success such as work efficiency. Training programs may conceptualise and emphasize the 
importance of OCBs, and a well-trained employee understand that these  behaviours are needed for successful role performance and 
they often perform tasks beyond duty.  

Mello (2014) had studied that compensation and rewards is a key strategic area of HRM, it impacts the whole organization through 
ability of employer to attract and retain employees, also can ensure the optimal performance level of employees in oder to meet 
organization’s strategic objectives. It is a method for the company to develop its system and implement its own strategy in order to 
achieve their objectives while attracting, motivating and retaining employees. A reward can be extrinsic or intrinsic. An extrinsic 
reward includes salary, bonuses, benefits or promotion and physical working conditions. Intrinsic reward is concerned with a person’s 
soul and spirit including factors like autonomy, challenges and variety in the job context (Shanani, 2015).   

Performance appraisal is one of the most crucial HRM practices is the organisation’s long-term goal that depends on its ability how 
the company manages its employee performance aligned with organization’s objectives (Boswell and Boudreau, 2000). A few decades 
ago organisations handled the performance appraisal (PA) systems in a different way compared to the current trend. The original 
reason of PA was to evaluate employee performance, the purposes for which they are used has increased (Farr and Levy, 2007). Due 
to development of HRM, the importance shifted from employee traits, deficiencies and abilities toward the present performance and 
future goals. The most common appraisal criteria are traits, behaviors, competencies, goal achievement, and improvement potential 
(Mondy, 2011). 

III.FRAMEWORK 
As the purpose of this study is to examine the impact of HRM practices on OCB, four (4) HRM practices were selected, namely: 
employee staffing, training and development, compensation and reward, and performance appraisal. The relationship between HRM 
practices and OCB was examined based on the following theoretical underpinning, the framework of this research was constructed as 
in Figure 1. According to the model, HRM practices are linked with OCB of employees. Therefore, the model proposes positive 
relationship of HRM practices with OCB.  
 

Figure 1. Conceptual framework of the study 

 
 
 
 
 
 
 
 
 
Hypothesises:  
 
H1: Employee staffing positively influences OCB in the organization. 
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H2: Training and development positively influences OCB in the organization. 
H3: Compensation and reward positively influences OCB in the organization. 
H4: Performance appraisal positively influences OCB in the organization. 
H5: HRM practices all together positively influence OCB in the organization. 

IV.METHODOLOGY 
In this study a quantitative survey method was used to reach the proposed objectives, using numerical measurement and analysis 
approach. Concerning the main objective of this research (to determine the relationship between HRM practices and OCB), the 
analysis for this study is at the individual level. Simple random sampling method was used to select 146 respondents for the research 
in Kelapa Gading Mall. As outlined in the model, Employee staffing (ES), Training and development (TD), Compensation and reward 
(CR) and Performance appraisal (PA) are the variables functioning as the human resource practices that cultivate Organizational 
Citizenship Behavior.  
For mainly collecting data, a structured questionnaire was developed. The questionnaire was categorised into Part A and Part B. Part 
A consists of age, gender, marital status, education level and working experience; and Part B consists of target questions toward HRM 
practices and OCB. All items used in the questionnaire were based on a five-point Likert scale (“Strongly Disagree” with the value of 
one to “Strongly Agree” with the value of five).  According to Slovin’s formula, the determined sample size was 146. The gathered 
data was analyzed by using SPSS (Statistical Package for Social Science, version 25). Frequencies, descriptive analysis, validity and 
reliability test, classic assumptions, regression and correlation have been computed.  

V.RESULTS AND DISCUSSION 

Demographic profile 
Regarding some information about the gender, age, marital status, education level and working experiences of the respondents, the 
research has the following results: Gender was categorised with two categories: 1 = male and 2 =  female. From the total number of 
respondent (146) there are 107 male (73,3%) and 39 female (26,7%). Age has been grouped in 5 groups: 1 = under 21 years, 2 = 21-34 
years, 3 = 35-44 years, 4 = 45- 54 years and 5 = 51 or above. The findings indicate that most of the respondents (43.2%) are between 
21-34 years, 42,5% is between 35-44 years, 11% is between 45-54 years, and 3,4% is under 21 years. 0% is above 55 years. Marital 
status was grouped in 4 status: 1 = single, 2 = in a relationship, 3 = married, and 4 = others. The findings indicate that most of the 
respondents (68.5%) are married, 25.3% is single, and 5.5% are in a relationship. The remaining 0.7% has some other status. 
Education level was grouped with 5 categories: 1 = elementary school, 2 = high school, 3 = diploma, 4 = undergraduate, 5 = 
postgraduate, and 6 = others. The findings indicate that most of the respondents (62.3%) had a high school level of education, 28.1% 
had undergraduate degree, 6.8% had college degree and 1.4% had higher level than postgraduate. Only 0,7% had elementary school 
level and 0,7 % had postgraduate level of education. Working experience were decided into 6 intervals:  1 = 0-5 years, 2 = 6-10 years, 
3 = 11-15 years, 4 = 16-20 years, 5 = 21-55 years, and 6 = 26 years and more. The findings indicate that 30.8% of the respondents had 
worked only for 0-5 years, 27.4% for 11-15 years, 24% for 6-10 years, 11 % for 16-20 years, 4,1 % for 21-25 years and only 2,7% for 
more than 26 years.  
 
Descriptive statistics 
“N” the number of respondent is 146 for all variables. The mean score on the variable of Employee Staffing is 3,66, of the Training 
and Development is 3,64, of the Compensation and Rewards is 3,51 of the Performance Appraisal is 3,76, and of the OCB is 3,61, 
therefore the highest mean goes for the Performance Appraisal and the lowest goes for Compensation and Rewards. For every single  
item of the questionnaire the minimum score was 1 and the maximum score was 5 on the 5 Likert scale.  
 
    Table 1. Descriptive statistics 

 N Mean 
Std. 

Error 
Std. 
Dev. 

Varianc
e 

ES (X1) 146 3,6635 0,05483 0,66251 0,439 

TD 
(X2) 

146 3,6416 0,06664 0,80524 0,648 

CR 
(X3) 

146 3,5114 0,06941 0,83864 0,703 

PA 
(X4) 

146 3,7658 0,05771 0,69733 0,486 

OCB 
(Y) 

146 3,6103 0,04427 0,53495 0,286 
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Validity and Reliability test 
The results of validity test are done with the help of correlation coefficient between each dimensions, carried out using Pearson 
Product Moment Correlation, if r-score > r-table (based on 146 respondent = 0.1625), then it means "valid". The higher the accuracy 
of the data, the higher the validity of the data. Based on the following table, all data considered to be valid.  
 
    Table 2. Validity test 

Variable Items r-score r-table Result 

Employee staffing X1.1 0,499 0,1625 Valid 

X1.2 0,602 0,1625 Valid 

X1.3 0,507 0,1625 Valid 

X1.4 0,652 0,1625 Valid 

X1.5 0,681 0,1625 Valid 

X1.6 0,636 0,1625 Valid 

X1.7 0,658 0,1625 Valid 

X1.8 0,652 0,1625 Valid 

Training and 
Development 

X2.1 0,657 0,1625 Valid 

X2.2 0,720 0,1625 Valid 

X2.3 0,687 0,1625 Valid 

X2.4 0,689 0,1625 Valid 

X2.5 0,751 0,1625 Valid 

X2.6 0,709 0,1625 Valid 

Compensation and 
rewards 

X3.1 0,619 0,1625 Valid 

X3.2 0,692 0,1625 Valid 

X3.3 0,673 0,1625 Valid 

X3.4 0,728 0,1625 Valid 

X3.5 0,719 0,1625 Valid 

X3.6 0,619 0,1625 Valid 

Performance appraisal X4.1 0,730 0,1625 Valid 

X4.2 0,659 0,1625 Valid 

X4.3 0,762 0,1625 Valid 

X4.4 0,658 0,1625 Valid 

X4.5 0,681 0,1625 Valid 

X4.6 0,686 0,1625 Valid 

X4.7 0,568 0,1625 Valid 

X4.8 0,763 0,1625 Valid 

X4.9 0,675 0,1625 Valid 

X4.10 0,758 0,1625 Valid 

Organizartional 
Citizenship Behaviour 

Y1.1 0,607 0,1625 Valid 

Y1.2 0,618 0,1625 Valid 

Y1.3 0,411 0,1625 Valid 

Y1.4 0,518 0,1625 Valid 
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Y1.5 0,165 0,1625 Valid 

Y1.6 0,625 0,1625 Valid 

Y1.7 0,579 0,1625 Valid 

Y1.8 0,443 0,1625 Valid 

Y1.9 0,618 0,1625 Valid 

Y1.10 0,529 0,1625 Valid 
 
 
Cronbach's alpha can be interpreted as either "internal consistency reliability" or "convergent validity”. According to the Cronbach’s 
alpha the reliability of the scale require the value to be above 0.7, so in this study all value considered to be reliable. The results of the 
reliability test are favourable regarding all variables. Employee Staffing is 86.2 %, Training and Development are 91%, Compensation 
and Rewards is 87,4 %, Performance Appraisal is 92.2%, and Organization Citizenship Behavior is 79,8%. 
 
   Table 3. Reliability test 

Reliability Statistics  

Variables Cronbach's 
Alpha 

N of Items 

Employee Staffing 0,862 8 

Training and Development 0,910 6 

Compensation and Rewards 0,874 6 

Performance Appraisal 0,922 10 

OCB 0,798 10 
 
 
Regression analysis 
The multiple regression analysis was performed to identify the predictors of OCB as it has been conceptualized in the model. An 
enter-wise variable selection was used in the regression analysis to show the summary measure, the analysis of variance (ANOVA), 
and the t statistic were used.  
 
From the table 4., based on the test of multiple linear regression analysis, the equations are obtained as follows: 
Y = 1.316 + 0.150X1 + 0.116X2 + 0.141X3 + 0.408X4 + e; 
 
The multiple linear equation can be interpreted as: 
If the value of unstandardized coefficient is positive, then the relationship between the two variables is positive, too. That means if 
there is an increase in the value of the independent variable, it will be followed by an increase in the value of the dependent variable. 
The constant value of 1.316 states that the independent variables are considered to be constant, then the employee's OCB is positive. 
The regression coefficient of the ES variable is positive at 0.150 (15%), the TD coefficient is 0.116 (11,6%), the CR variable 
coefficient is positive at 0.141 (14,1%), PA variable has the highest coefficient value at 0.408 (40,8%). 
   Table 4. Multiple linear regression analysis 

Coefficientsa 

Model  Unstandardized Coefficients 
Standardized 
Coefficients 

  

B Std. Error Beta t Sig. 
(Constant) 

ES (X1) 
TD (X2) 
CR (X3) 
PA (X4) 

1,316 0,171  7,716 0,000 

0,150 0,067 0,185 2,241 0,027 

0,116 0,061 0,134 1,982 0,048 

0,141 0,064 0,168 2,119 0,031 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8628
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              225 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8628   www.ijsrp.org 

0,408 0,075 0,532 5,415 0,000 
 
a. Dependent Variable: OCB (Y) 

Comparing the t-value to t-table with a significance level of α = 0.05 (5%) and with the degree of freedom (df) of 141 (n-k=141 if 
n=146 k=5, aka n=number of respondents and k= number of variables used), the t-table value is 1.976931. The results may be 
interpreted according to the following criterium:   
if t-value ≥ 1.976931 => the independent variable influences the dependent variable significantly and if t-value < 1.976931, then the 
effect given is not significant. 
ES (X1) has t-score = 2.241 > t-table = 1.976931 and significance = 0.027 < α = 0.05 with a constant value of β1 = 0.150, which 
means that ES has a positive and significant effect on OCB (Y) and if TD (X2), CR (X3) and PA (X4) are considered zero, ES will 
affect the variable OCB 0.150 times (15%). TD (X2) has t-score = 1.982 > t-table = 1.976931 and significance = 0.048 < α = 0.05 with 
a constant value of β1 = 0.116, which means that ES has a positive and significant effect on OCB (Y) and if ES (X1), CR (X3) and PA 
(X4) are considered zero, TD will affect the variable OCB 0.116 times (11,6%). CR (X3) has t-score = 2.119 > t-table = 1.976931 and 
significance = 0,031 < α = 0.05 with a constant value of β3 = 0.141 which means CR (X3) has a positive and significant effect on 
OCB (Y), and if ES (X1), TD (X2) and PA (X4) is considered zero, CR will affect the variable OCB 0.141 times (14.1%). PA (X4) 
has t-score = 5.415 > t-table = 1.976931 and significance = 0,000 < α = 0.05 with a constant value of β3 = 0.408 which means PA 
(X4) has a positive  and significant effect on OCB (Y), and if ES (X1), TD (X2) and CR (X3) is considered zero, PA will affect the 
variable OCB 0.408 times (40.8%). 
 
    Table 5. Model summary 

Model Summaryb 

Model R R2 Adjusted R2 
Std. Error of the 

Estimate 

1 ,772a 0,596 0,585 0,34463 
 
a. Predictors: (Constant), PA (X4), TD (X2), ES (X1), CR (X3) 
b. Dependent Variable: OCB (Y) 

 
The HRM practices in the above model revealed the ability to predict OCB (R2 = 0.596). In this model value of R2 denotes that 59.6 
percent of the observed variability in OCB can be explained by the HRM practices namely ES, TD, CR and PA. The remaining 40.4 
percent is not explained which means that the rest 40.4 percent of the variation of OCB is related to other variables which are not in 
the model. Besides, the results of the above calculations can explain that the adjusted R2 value is 0.585 which means that 58.5% 
variation in OCB described in the other four variables and influenced by the 4 variables, while  the remaining 41.5% is explained in 
other variables outside the model. 
 
     Table 6. ANOVA 

ANOVAa 

Model  Sum of Squares df Mean Square F Sig. 

1 

Regression 24,748 4 6,187 52,091 ,000b 

Residual 16,747 141 0,119   
Total 41,495 145    

 
a. Dependent Variable: OCB (Y) 
b. Predictors: (Constant), PA (X4), TD (X2), ES (X1), CR (X3) 

 
Table 6. shows that the calculated F value is 59.091 and the value of significance is 0.000 (0%). The F-table value at the significance 
level (α) = 5%, two tailed with  df1 = 4 (5-1) and df2 = 141(146-5), so F-table score is 2.878.  
Based on the F-test 59.091 > 2.878, and based on the probability 0,000 < 0.05, ANOVA indicates that the model explains the most 
possible combination of predictor variables that could contribute to the relationship with the dependent variable OCB. The model P = 
0.000, <0.05 alpha value, therefore, this model can significantly predict OCB variations. It can be concluded that ES, TD, CR and PA 
simultaneously have a significant effect on OCB at Kelapa Gading Mall company. 
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Correlation analysis 
The Pearson correlation coefficient determines the strength of the correlation. 

     Table 7. Correlation 

Correlations 

 
 

ES (X1) TD (X2) 
CR 
(X3) 

PA (X4) 
OCB 
(Y) 

ES (X1) 

Pearson 
Correlation 

1 ,763** ,716** ,762** ,655** 

Sig. (2-
tailed) 

 0,000 0,000 0,000 0,000 

N 146 146 146 146 146 

TD (X2) 

Pearson 
Correlation 

,763** 1 ,765** ,733** ,613** 

Sig. (2-
tailed) 

0,000  0,000 0,000 0,000 

N 146 146 146 146 146 

CR (X3) 

Pearson 
Correlation 

,716** ,765** 1 ,785** ,668** 

Sig. (2-
tailed) 

0,000 0,000  0,000 0,000 

N 146 146 146 146 146 

PA (X4) 

Pearson 
Correlation 

,762** ,733** ,785** 1 ,758** 

Sig. (2-
tailed) 

0,000 0,000 0,000  0,000 

N 146 146 146 146 146 

OCB (Y) 

Pearson 
Correlation 

,655** ,613** ,668** ,758** 1 

Sig. (2-
tailed) 

0,000 0,000 0,000 0,000  

N 146 146 146 146 146 
 
 
Employee Staffing has r = 0.655 correlations with OCB, which means their relationship was positively correlated. If the value is of 
±0.50 to ±1 range, it means there is large correlation among them. Therefore, MKG HR department can develop a better Employee 
Staffing to cultivate better OCB among their employees.  

H1 = accepted, concluding ES is positively correlated to OCB. 
 
Training and Development is positive 0.613 correlated to OCB, it means large positive correlation among them, and their relationship 
considered to be significant, because TD’ P = 0.000, lower than 0.01 alpha value. 

H2 = accepted, concluding TD is positively correlated to OCB.  
 
Compensation and Rewards has positive 0.668 correlations with OCB, which also means it is positively correlated to OCB. Their 
relationship is significant as well, because CR’s P-value was of 0.000, lower than 0.01 alpha value.  
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H3 = accepted, concluding CR is positively correlated to OCB.  
 
Performance Appraisal has positive 0.758 correlations with OCB, meaning it is positively correlated to OCB. Their relationship was 
significant because PA’s P-value was of 0.000, lower than 0.01 alpha value. 

H4 = accepted, concluding PA is positively correlated to OCB. 
 
   Table 8. Correlation of HRM and OCB 

  HRM (X) OCB (Y) 

HRM (X) Pearson Correlation 1 ,743** 

Sig. (2-tailed)  0,000 

OCB (Y) Pearson Correlation ,743** 1 

Sig. (2-tailed) 0,000  
 
HRM practices all together have also positive 0.743 correlations with OCB, that means they are positively correlated to OCB. The 
coefficient value is above the ±0.70, so it is considered to be a strong correlation. Their relationship is significant too, because HRM’s 
P-value was of 0.000, lower than 0.01 alpha value. 

H5 = accepted, concluding HRM practices is positively correlated to OCB. 
Discussion 
Employee staffing and OCB  
Due to the results, ES is significantly correlated to OCB, and findings shows that r = 0.655, P = 0.000, <0.05.  
Begum et al. (2014) and Nazar (2016) did find similar result in their research, even if they made their research in the banking sector, 
but the result of ES of the institutions were positively correlated with OCB. According to these important findings of previous 
researches, ES is a key practice in helping organization to improve OCB, and help the HR staff to identify the right candidate in terms 
of skills, abilities and their predisposition towards OCB. 
Training and development and OCB  
According to the findings of this study, TD and OCB has the “weakest” relationship among the variables (r = 0.613, P = 0.000, <0.05), 
but still positive, and considered to be strong, as r > 0.6.  
Ahmad’s (2011) and Nazar (2016) received similar findings, proving that TD plays a supporting role to motivate employees to 
contribute toward citizenship behavior. The above mentioned researchers agreed that TD can increase the possibility of employees 
engaging in OCB, because training and development can enhance their confidence and comfortableness in the company. As a 
conclusion, improvement on the company’s TD, can only slight effect on citizenship behavior. 
Compensation and rewards and OCB  
According to the results, which show r = 0.668 and P = 0.000 <0.05, CR has a positive significant relationship with OCB. Ahmad’s 
(2013) and Nazar (2016) found that high compensation can also contribute to higher OCB, as CR can  create a sense to employees that 
they are important to the organization, so they can encourage employees to contribute extra effort in their job, contributing toward 
OCB with it.  
Organ (1988) discussed, that despite of having a significant relation with OCB,  CR seems to be of least correlation and low 
significant value with OCB. This study also discussed that CR is not the most effective variable to encourage OCB, but the second one 
after PA. 
Performance appraisal and OCB  
Results show that PA has the highest positive significant correlation with OCB: r = 0.758 and P = 0.000 <0.05. This finding was 
already supported by many previous researchers (Organ (1990), Nazar (2016) and Poursafar et al. (2014)), they agreed that PA is 
positively correlated to OCB, as PA criteria may affect employees’ behaviors. A fair and equitable appraisal contribute towards OCB, 
and in return, organizations performance and effectiveness can be improved.  

Overall result of multiple linear regression: PA is the most crucial HRM practices for OCB, ES, TD and CR are found to be significant 
too in predicting OCB in Kelapa Gading Mall. PA found to be the most crucial HRM practices for OCB, and it had been supported by 
several studies. One of the first one was Organ (1990), who highlighted that with the help of PA, employees know better which 
behavior is valued highly by the organization, directly affecting employees’ behavior. Ahmad et al. (2011) also had a very important 
statement that PA and OCB own a very complex relationship. Before developing performance appraisal policy, HRM must understand 
deeply which PA criteria can elicit OCB. According to Begum et al. (2014), ES is another critical contributor towards OCB. He found 
ES to be positive correlated with OCB, this research’s finding is also able to provide valuable evidence to that findings.  

Correlation and multiple regression analysis result shows that CR and OCB has similar relationship and contributes similarly towards 
OCB as ES. Mackenzie et al. (1991) acknowledged that compensation and reward can encourage OCB. According to this study, 
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indeed a positive relationship do exist between CR and OCB, however, it is not significant enough to invest in such a huge reward 
strategy to cultivate OCB. 

All in all, PA affects OCB the most, followed by ES. Slighter contribution is found in TD as well as CR. Regarding TD, it only has 
slight effect on OCB, regression analysis making their relationship less significant comparing to PA. There are different type of 
finding from some researchers. Kelly et al. (1993) in her study on engineers stated that trained employees (specifically engineers) can 
be transformed into superior performer from average performer. To this certain research, TD plays an important role to make 
employees participate in OCB. We can conclude from all that all HRM practices have positive and significant relationship with OCB, 
the most significant effect is taken by PA, but the other HRM practices may be useful and have different contributions in different 
sectors.   

VI.CONCLUSION 

Based on the results of the analysis and discussion described in the previous chapter, the following conclusions can be drawn: 
 
1. Employee Staffing has a positive and significant effect on Organizational Citizenship Behavior of Mall Kelapa Gading. This 

means that the more the employees are satisfied with the Employee Staffing, the higher the Organizational Citizenship Behavior 
of employees to the company. 

2. Training and Development has a positive and significant effect on Organizational Citizenship Behavior of Mall Kelapa Gading. 
This means that if the employees feel more benefits from training, they engage more in the Organizational Citizenship Behavior 
to the company.  

3. Compensation and Rewards has a positive and significant effect on Organizational Citizenship Behavior of Mall Kelapa Gading. 
This means if the employees feel of sense of being valued by the company, their engagement of Organizational Citizenship 
Behavior to the company will be higher. 

4. Performance Appraisal has a positive and significant effect on Organizational Citizenship Behavior of Mall Kelapa Gading. This 
means that an effectively developed performance appraisal can improve the employees’ engagement towards Organizational 
Citizenship Behavior in the company. 

5. Employee staffing, Training and development, Compensation and reward and Performance appraisal together simultaneously 
have a positive and significant effect on the Organizational Citizenship Behavior of Mall Kelapa Gading. This means that 
employee staffing is more satisfying, training and development is more beneficial for employees, compensation and reward make 
employees feel more valued and performance appraisal is more effective, the higher the employee's organizational citizenship 
behavior to the company. 

VII.SUGGESTION FOR FURTHER RESEARCH 

For future researchers it is suggested to continue this research on the relationship of HRM and OCB, in order to achieve maximum 
results. For scientific improvement, it is suggested that further researchers conduct research with other variables such as design of 
work, leadership, safety and health, and labor relations to gain better and wider conclusions. Further researchers are encouraged to use 
mediation variables, one of the research variables may play the mediator role on organizational citizenship behavior. Besides, this 
study focuses on Indonesian entertainment sector, where relationships among HRM practices and OCB have been investigated. 
Therefore, it is encouraged this research to be extended into different sectors. 
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Abstract- This study sought to identify and improve the 
level of foreign language speaking anxiety of Senior High School 
(SHS) students and develop their core speaking skills through a 
Model for Teaching Speaking, the teaching-speaking cycle. 

This study is grounded on the Model for Teaching 
Speaking by Goh and Burns (2012).  This is a pedagogical model 
for classroom implementation designed to provide learners a 
holistic experience for developing their speaking skills by 
providing a sequence of learning activities and series of lessons 
that focus on speaking.   

This study used the Foreign Language Anxiety Scale by 
E K Horwitz (1986) as instrument in gathering data in identifying 
the level of foreign language speaking anxiety of SHS students 
before and after the use of the teaching-speaking cycle.  Rubrics 
of Core Speaking Skills based on the performance of the students 
on actual classroom speaking tasks were used to describe the 
core speaking skills of the respondents before and after the 
classroom implementation of the Teaching Speaking Model. 

The data gathered were analyzed through quantitative 
methods.  Mean was used to describe the foreign language 
speaking anxiety level of SHS students and the level of their core 
speaking skills.  One-way Anova was used to test if there is a 
significant difference in the level of foreign language speaking 
anxiety and core speaking skills of SHS students before and after 
the use of the Teaching Speaking Model. 
 It was found out that the road to multi literacy was 
through the use of Teaching Speaking Cycle, wherein the results 
revealed that it addressed the foreign language speaking anxiety 
of students and developed/improved their core speaking skills. 

Index Terms- teaching-speaking cycle, foreign language 
speaking anxiety, core speaking skills, rubrics 
 

I. INTRODUCTION 
n Philippine educational setting, learning to speak in English 
as a foreign language is a very important skill to learn.  It can 

contribute to the success of students in their future career 
especially for those who are aiming to work abroad where a good 
command of the English language is a requirement.  It can also 
be considered as a life skill as this is used in different situations, 
events and occasions that require the skill.   

However, in classrooms there are students with the so 
called foreign language speaking anxiety which can hinder the 
development of their speaking skills.  Horwitz (2001) asserts that 

one-third of all foreign language learners experience some level 
of language anxiety.   

Thus, the introduction to English teachers of a model for 
teaching speaking by Goh and Burns (2012) is recommended.  
This is a pedagogical model for classroom implementation 
designed to provide learners a holistic experience for developing 
their speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization) by 
providing a sequence of learning activities and series of lessons 
that focus on speaking.   

In addition, this model may address the foreign 
language speaking anxiety of students through their exposure to 
relevant and meaningful speaking tasks during their English 
subjects, like Oral Communication.  The Foreign Language 
Classroom Anxiety Scale by Horwitz (1986) will serve as 
instrument in gathering baseline data in identifying students with 
foreign language speaking anxiety.   

It is hoped that after the use of this teaching speaking 
model the foreign language speaking anxiety of student-
respondents in this study will be decreased and their core 
speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization) 
developed, improved and enhanced. 

II. RELATED STUDIES AND RESEARCH  
The Teaching-Speaking Cycle 
Among the macro skills, speaking is most of the time 

neglected in the language class.  Speaking is regarded as a 
neglected skill in foreign language education (Ur, 1996).  There 
are reading remediation and intervention programs.  There are 
writing exercises and activities to develop and enhance writing 
skills.  There are available listening materials from the radio, cd, 
and from teachers themselves.  But speaking activities are quite 
few.  In the investigation of students’ perspectives on anxiety and 
speaking, the students reported that they would feel more 
confident about speaking in class if they practiced speaking more 
(Young, 1990).  Usually only the bright ones are participating in 
classroom interactions.  Thus, their speaking skills are further 
developed and enhanced.  These classroom situations leave the 
timid ones behind.  Their speaking skills are usually not fully 
developed.  It is on the hand of the language teachers to provide 
relevant speaking tasks for all students especially to those whose 
speaking skills are not yet developed.  This is very important as 
this can result to a successful career for these students.  As 
speaking is the most important and rewarding aspect of language 

I 
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learning (Hall & Austin, 2004; Nunan, 1991), it shouldn’t be 
neglected in language classes.  One way to do this is the use of 
Goh and Burns’ Teaching-Speaking Cycle.   

Goh and Burns (2012) base their discussion of the 
cognitive processes in speaking on Levelt’s (1989) model of 
speech processing and introduce three key features of learner’s 
speech: fluency, accuracy and complexity.  Speaking tasks are 
focused on these three key features.  Fluency tasks, accuracy 
tasks and complexity tasks are all taken into consideration.  
These tasks are properly balanced and combined by language 
teachers inside the language classes. 

The Teaching-Speaking Cycle, a pedagogical model in 
teaching speaking, has 7 stages wherein according to Goh and 
Burns (2012) the teacher’s role in every stage is crucial in 
facilitating practice and learning, and providing input and 
feedback.  The first stage is Focus learners’ attention on 
speaking.  In this stage, the teacher raises learners’ meta-
cognitive awareness about learning to speak in a second 
language.  The second stage is providing input and/or guide 
planning.  The purpose of this stage is for the students to acquire 
appropriate vocabulary and accurate language form relevant to 
speaking needs, understand social and linguistic conventions of 
speech and speakers’ roles and relationships for particular 
contexts and provide a wide range of utterances to express 
meaning more exactly.  The third stage is conduct speaking tasks 
wherein the objectives are for students to learn a range of core 
speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization) and 
develop fluency in expression of meaning.  The fourth stage is 
focus on language/discourse/skills/strategies.  Its goals are to 
acquire appropriate vocabulary and accurate language form 
relevant to speaking needs, understand social and linguistic 
conventions of speech for particular contexts, learn a range of 
core speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization) and 
employ oral communication strategies.  The fifth stage is repeat 
speaking tasks wherein the aims are to learn a wide range of core 
speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization), 
produce a wide range of utterances to express meaning more 
precisely, develop fluency in expression of meaning and employ 
appropriate oral communication strategies.  In the sixth stage, 
direct learners’ reflection on learning, they self-regulate their 
performance and overall development.  The seventh is 
facilitating feedback on learning.  The target in this last stage is 
to develop meta-cognitive awareness about second language 
speaking.  This involves self-regulation which promote learners’ 
self-awareness in speaking classes.  According to Oxford (2011), 
self-regulation is one of the most exciting developments in 
foreign language learning.  In this stage, learners are given 
opportunities to provide feedback to their classmates and also to 
do self-feedback.  Immediate feedback is also provided by the 
language teachers. 

Shu and Renandya (2016) consider this model for teaching 
speaking as a more coherent and comprehensive model.  They 
presented this model in their paper in order to apply this 
approach in a speaking lesson designed for a group of 
intermediate students in China. 

 

Foreign Language Anxiety  
Anxiety has been a matter of considerable interest in 

language education setting for educators since it is a major 
obstacle to foreign language learning that the learners need to 
overcome (Wu, 2010; Zheng, 2008).  It follows that if this 
obstacle is not overcome by learners, the full potential of learners 
in foreign language learning is compromised.  Foreign language 
anxiety is an important factor that influences one’s level of 
achievement in foreign language learning (Dordinejad and 
Ahmadabad, 2014). 

Horwitz et al. (1986) defined foreign language anxiety as 
“a distinct complex of self- perceptions, beliefs, feelings, and 
behaviors related to classroom language learning arising from the 
uniqueness of the language learning process”.  In classroom 
setting, there are some students who have foreign language 
anxiety and their language teachers may not know it.  One-third 
of all foreign language learners experience some level of 
language anxiety (Horwitz, 2001).  One way or another anxiety 
can affect how they learn the foreign language.  Horwitz (2001) 
claimed that foreign language anxiety is independent of first 
language learning disabilities and should be viewed as an 
important factor that hinders language learning in and of itself. 

Elaldi, S. (2016) considers the importance of Foreign 
Language Anxiety in language learning in his research on foreign 
language anxiety levels of students studying in the Faculty of 
English Language and Literature at Cumhuriyet University, 
Sivas, Turkey when they were in preparatory class and when 
they were in fourth grade. 

Reasons why students have foreign language anxiety is 
looked into by many researches.  Cagatay (2015) examines EFL 
students’ Foreign Language Speaking Anxiety (FLSA) and its 
possible reasons as well as some solutions to it. The participants 
were 147 Turkish students at the English preparatory program of 
a state university.   

Another reason is the high expectations that learners are 
required to communicate and speak in public cause anxiety 
(Elaldi, 2016).  The fear of falling short of these expectations can 
hinder the learning process (Rajanthran et al., 2013). Anxious 
learners think that their language skills, especially speaking 
skills, are weaker than their peers’ (Young, 1991) because of 
perceiving speaking ability as the most important. 

This foreign language anxiety can affect learners in many 
ways.  It can “make learners get discouraged, lose faith in their 
abilities, escape from participating in classroom activities, and 
even give up the effort to learn a language well” (Na, 2007). 
Given that learners with high anxiety often perform at lower 
levels than those with lower anxiety (Cui, 2011). 

According to Hashemi and Abbasi (2013), the friendlier 
and informal the language classroom environment, the less it is 
likely to be anxiety provoking. They state that “formal language 
classroom setting is a major source of stress and anxiety because 
of its demand to be more correct and clearer in using the target 
language”. Furthermore, the evaluation or criticisms from peers 
is also a major cause of anxiety (Conway, 2007). 

The Foreign Language Classroom Anxiety Scale by E K 
Horwitz (1986) is composed of 33 items.  This described the 
level of language anxiety of foreign language learners.   

Language teachers being aware who among their students 
have this anxiety can make a big difference in supporting their 
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students in language learning.  Knowing that there is a problem 
or hindrance in language learning can guide teachers in ways of 
addressing this problem through innovative solutions.  One of 
these solutions is the use of a teaching speaking model that can 
develop, improve and enhance the core speaking skills of the 
learners and decrease the level of their language anxiety.  This is 
the road to multi literacy. 

Road to Multi Literacy 
The figure below presents the seven (7) stages of the 

Speaking Cycle of Goh and Burns.  In this study, the model was 
used to address the foreign language anxiety of Senior HS 
students, as well as, developed further, improved and enhanced 
their core speaking skills (pronunciation, speech function, 
interaction/discourse management, discourse organization). 
 

 
 

III. DISCUSSION OF RESULTS 
 

The results of the Foreign Language Classroom Anxiety 
Scale (FLCAS) and Core Speaking Skills Rubrics administered 
to all the 125 senior high school students of the City of 
Meycauayan Vocational Senior High School (COMVSHS) and 
213 senior high school students of Academic Senior High School 
of the City of Meycauayan (ASHCOM) before and after the use 
of the Teaching-Speaking Cycle were presented in Tables 1-3. 

 
Table 1: Descriptive Statistics of Foreign Language Classroom 

Anxiety of COMVSHS and ASHCOM Students 
 

Item 
Number 

of FLCAS 

Mean before the use 
of Teaching-

Speaking Cycle 

Mean after the use 
of Teaching-

Speaking Cycle 

Item 2 3.14 3.48 
Item 5 3.04 3.45 
Item 8 2.95 3.28 
Item11 2.91 3.19 
Item 14 2.89 3.18 
Item 18 2.87 3.16 
Item 22 2.81 3.15 
Item 28 2.73 3.09 
Item 32 2.70 3.08 
Over-all 

Mean 2.89 3.23 

Scale:  5 - Strongly Agree -Very Low Level of Anxiety 
            4 – Agree - Low Level of Anxiety 
            3 – Neither Agree or Disagree - Average Level  
            2 – Disagree - High Level of Anxiety 
            1 - Strongly disagree-Very High Level of Anxiety 

 
The answer -strongly agree- indicated very low level of 

anxiety, -strongly disagree- indicated very high level of anxiety 
that students felt for items 2, 5, 8, 11, 14, 18, 22, 28 and 32. The 
results in Table 1 revealed that the level of anxiety of Senior 
High School Students before the use of teaching-speaking cycle 
was average to almost low after the use of teaching-speaking 
cycle as reflected by over-all means of 2.89 and 3.23, 
respectively. 

 
Table 2: Descriptive Statistics of Foreign Language Classroom 

Anxiety of COMVSHS and ASHCOM Students 
 

Item 
Number 

of FLCAS 

Mean before the use 
of Teaching-

Speaking Cycle 

Mean after the use 
of Teaching-

Speaking Cycle 

Item 1 3.07 2.01 
Item 3 3.20 2.17 
Item 4 3.24 2.49 
Item 6 3.26 2.52 
Item 7 3.29 2.52 
Item 9 3.31 2.56 
Item 10 3.34 2.59 
Item 12 3.34 2.60 
Item 13 3.36 2.61 
Item 15 3.39 2.62 
Item 16 3.42 2.65 
Item 17 3.43 2.65 
Item 19 3.45 2.67 
Item 20 3.47 2.69 
Item 21 3.48 2.70 
Item 23 3.49 2.71 
Item 24 3.51 2.73 
Item 25 3.52 2.74 
Item 26 3.54 2.76 
Item 27 3.57 2.76 
Item 29 3.62 2.80 
Item 30 3.66 2.82 
Item 31 4.30 2.83 
Item 33 4.34 2.86 
Over-all 

Mean 3.48 2.63 
Scale:  5 - Strongly Agree -Very High Level of Anxiety 

       4 - Agree - High Level of Anxiety 
       3 - Neither Agree or Disagree- Average Level of Anxiety 
       2 - Disagree - Low Level of Anxiety 
       1 - Strongly disagree -Very Low Level of Anxiety 
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The answer -strongly agree- indicated very high level of 
anxiety, -strongly disagree- indicated very low level of anxiety 
that students felt for items 1, 3-4, 6-7, 9-10, 12-13, 15-17, 19-21, 
23-27, 29-31 and 33.  A closer look at the over-all mean of 3.48 
and 2.63 before and after the use of teaching-speaking cycle as 
can be seen in Table 2 revealed that the level of anxiety of Senior 
High School Students was high before the use of teaching-
speaking cycle to average after the use of teaching-speaking 
cycle. 
 
Table 3: Descriptive Statistics of Core Speaking Skills of 
COMVSHS and ASHCOM Students 

 
Item Number 

of Core 
Speaking Skills 

Mean before the 
use of Teaching-
Speaking Cycle 

Mean after the 
use of Teaching-
Speaking Cycle 

Item 1 1.56 3.06 
Item 2 1.60 3.08 
Item 3 1.62 3.11 
Item 4 1.62 3.18 
Item 5 1.63 3.26 
Item 6 1.64 3.28 
Item 7 1.65 3.29 
Item 8 1.65 3.30 
Item 9 1.65 3.32 
Item 10 1.65 3.34 
Item 11 1.66 3.34 
Item 12 1.67 3.35 
Item 13 1.68 3.35 
Item 14 1.69 3.36 
Item 15 1.74 3.37 
Item 16 1.75 3.40 
Item 17 1.79 3.40 
Item 18 1.82 3.49 
Over-all Mean 1.67 3.29 

Scale:   4 - Exemplary   
             3 - Accomplished        
             2 - Developing  
             1 - Beginning 
 

Table 3 showed the means of Core Speaking Skills of 
COMVSHS and ASHCOM Students before and after the use of 
teaching-speaking cycle.  The results revealed that the level of 
Core Speaking Skills of students was from Developing to 
Accomplished as indicated by the over-all mean of 1.67 and 
3.29, respectively. 

 
Comparison of Means of Foreign Language Classroom 

Anxiety Levels of COMVSHS and ASHCOM students before 
and after the use of the Teaching-Speaking Cycle showed a 
significant difference as shown in the result of One Way Anova 
in Table 4.  A closer look at the Means of 3.4840 and 2.6264 
indicated a significant change in the level of anxiety of the 
students from almost high to low anxiety. 

Table 4. Comparison of Means of Foreign Language Classroom 
Anxiety Levels of COMVSHS and ASHCOM students before 
and after the use of the Teaching-Speaking Cycle  
 Sum of 

Squares 
df Mean 

Square 
F Sig. 

Between Groups 5.908 43 .137 210.880 .000 
Within Groups .003 4 .001   

Total 5.911 47    
Furthermore, the comparison of means of Core 

Speaking Skills of COMVSHS and ASHCOM students before 
and after the use of the Teaching-Speaking Cycle also showed a 
significant difference as shown in the result of One Way Anova 
in Table 5.  A significant change in the Core Speaking Skills of 
the students from Developing to Accomplished was evident in 
the Means of 1.67 and 3.29. 

 
Table 5. Comparison of Means of Core Speaking Skills of 
COMVSHS and ASHCOM students before and after the use of 
the Teaching-Speaking Cycle 
 Sum of 

Squares 
df Mean 

Square 
F Sig. 

Between Groups 2.286 27 .085 1734.745 .000 
Within Groups .000 8 .000   

Total 2.286 35    
 

IV. REFLECTION 
 

After statistical treatment of data through the use of 
Statistical Package for the Social Sciences (SPSS), specifically 
descriptive statistics and One-way Anova, below were the 
reflections based on the results of this study.  

1. The level of Foreign Language Anxiety of Senior High 
School Students of COMVSHS and ASHCOM before 
and after the use of the teaching-speaking model was 
from almost high to low anxiety. 

2. Their core speaking skills based on Rubrics before and 
after the use of the teaching-speaking model was from 
Developing to Accomplished. 

3. There was a significant difference in the level of their 
Foreign Language Anxiety before and after the use of 
the teaching-speaking model.  Careful analysis of the 
data showed that as the level of anxiety increases, the 
development of core speaking skills was hindered.  
Whereas, the development of core speaking skills were 
developed and enhanced as the level of Foreign 
Language Anxiety decreases.  The statistical data 
indicated that the use of the teaching-speaking model 
has significantly decreased the Foreign Language 
Anxiety Levels of Senior High School Students. 

4. There is a significant difference in the level of their core 
speaking skills before and after the use of the teaching-
speaking model.  It was proven based on the careful 
analysis of statistical data that the use of the teaching-
speaking model has significantly improved the level of 
core speaking skills of Senior High School Students.   
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Furthermore, this study has been beneficial to the 
following: 

1. The student-respondents in this study were the prime 
beneficiaries of this study.  Their   Foreign Language 
Anxiety level were identified and addressed through the 
use of the teaching-speaking model.  This case study 
also helped them to develop, improve, and enhance their 
core speaking skills through the teaching-speaking 
model. 

2. The Language teachers benefited in this study as their 
teaching competence specifically in the field of teaching 
speaking was improved and enhanced.  They were able 
to apply a teaching-speaking model which has been 
proven effective in developing and enhancing speaking 
skills in all levels.  Being able to identify who among 
their students have a Foreign Language Anxiety guided 
them in providing appropriate support and using 
innovative teaching models for the development of the 
full potential of learners and leading them to the journey 
towards multi-literacy. 

3. School heads benefited in this study as they were made 
aware of Foreign Language Anxiety among learners and 
the appropriate measures to address this anxiety through 
innovative teaching models.  This awareness guided 
their undertakings in providing accurate and effective 
technical assistance to their language teachers. 

4. The Language supervisor was equipped with technical 
skills as to the necessary processes in providing 
technical assistance to language teachers like how to use 
the teaching-speaking model and how to record the 
performance of speaking tasks of learners through Core 
Speaking Skills Rubrics.  She was able to guide and 
help the teachers in identifying learners with Foreign 
Language Anxiety and means and ways to address this 
kind of anxiety. 

5. The school also benefited as they were able to make 
their senior high school students equipped with the 
necessary life and career skills with the development 
and enhancement of core speaking skills.  They made 
their students multi-literate learners who are ready for 
higher education and the world of work.  

 
APPENDICES 

 
Appendix A:  Foreign Language Classroom Anxiety Scale 
Direction: Place a check () under the appropriate column that 
represents your self-reflection. Do this for each item.  
         1 - Strongly Disagree 

2 - Disagree 
3 - Neither Agree or Disagree 
4 - Agree 
5 - Strongly Agree 
 

Items 1 2 3 4 5 
1. I never feel quite sure of myself when I am 
speaking in my foreign language class  

     

2. I don't worry about making mistakes in 
language class * 

     

3. I tremble when I know that I'm going to be      

called on in language class  
4. It frightens me when I don't understand what 
the teacher is saying in the foreign language  

     

5. It wouldn't bother me at all to take more 
foreign language classes*  

     

6. During language class, I find myself thinking 
about things that have nothing to do with the 
course  

     

7. I keep thinking that the other students are 
better at languages than I am  

     

8. I am usually at ease during tests in my 
language class* 

     

9. I start to panic when I have to speak without 
preparation in language class  

     

10. I worry about the consequences of failing 
my foreign language class  

     

11. I don't understand why some people get so 
upset over foreign language classes* 

     

12. In language class, I can get so nervous I 
forget things I know  

     

13. It embarrasses me to volunteer answers in 
my language class  

     

14. I would not be nervous speaking the foreign 
language with native speakers* 

     

15. I get upset when I don't understand what the 
teacher is correcting  

     

16. Even if I am well prepared for language 
class, I feel anxious about it  

     

17. I often feel like not going to my language 
class  

     

18. I feel confident when I speak in foreign 
language class* 

     

19. I am afraid that my language teacher is 
ready to correct every mistake I make  

     

20. I can feel my heart pounding when I'm 
going to be called on in language class  

     

21. The more I study for a language test, the 
more confused I get  

     

22. I don't feel pressure to prepare very well for 
language class*  

     

23. I always feel that the other students speak 
the foreign language better than I do  

     

24. I feel very self-conscious about speaking 
the foreign language in front of other students  

     

25. Language class moves so quickly I worry 
about getting left behind  

     

26. I feel more tense and nervous in my 
language class than in my other classes  

     

27. I get nervous and confused when I am 
speaking in my language class  

     

28. When I'm on my way to language class, I 
feel very sure and relaxed* 

     

29. I get nervous when I don't understand every 
word the language teacher says  

     

30. I feel overwhelmed by the number of rules 
you have to learn to speak a foreign language  

     

31. I am afraid that the other students will laugh 
at me when I speak the foreign language  

     

32. I would probably feel comfortable around 
native speakers of the foreign language*  

     

33. I get nervous when the language teacher 
asks questions which I haven't prepared in 
advance  
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Appendix B:  Core Speaking Skills Rubrics 
 
Direction: For Teachers, place a check () under the appropriate 
column that represents your assessment of the Core Speaking 
Skills of your students before and after the intervention. Do this 
for each item.  
1-Beginning  3-Accomplished 
2- Developing  4- Exemplary 
 

CORE SPEAKING SKILLS Before 
Intervention 

After 
Intervention 

1 2 3 4 1 2 3 4 
I. Pronunciation and its sub-skills  
1. Articulate the vowels and 
consonants and blended sounds 
of English clearly 

        

2. Assign word stress in 
prominent words to indicate 
meaning 

        

3.  Use different intonation 
patterns to communicate new 
and old information 

        

II. Speech Function  and its 
sub-skills 

Before 
Intervention 

After 
Intervention 

1 2 3 4 1 2 3 4 
1. Request: permission, help, 
clarification, assistance, etc. 

        

2. Express: encouragement, 
agreement, thanks, regret, good 
wishes, disagreement, 
disapproval, complaints, etc. 

        

3. Explain: reasons, purposes, 
procedures, processes, cause and 
effect, etc. 

        

4. Give: instructions, directions, 
commands, orders, opinions, etc. 

        

5. Offer: advice, condolences, 
suggestions, alternatives, etc. 

        

6. Describe: events, people, 
objects, settings, moods, etc. 

        

III. Interaction/Discourse 
management and its sub-skills 

Before 
Intervention 

After 
Intervention 

1 2 3 4 1 2 3 4 
1. Initiate, maintain, end 
conversations 

        

2. Offer Turns         
3. Direct Conversations         
4. Clarify meaning         
5. Change Topics         
6. Use of verbal and non-verbal 
cues 

        

IV. Discourse organization and 
its sub-skills 

Before 
Intervention 

After 
Intervention 

1 2 3 4 1 2 3 4 
1. Establish coherence and 
cohesion in extended discourse 
through lexical and grammatical 
choices. 

        

2. Use discourse markers and 
intonation to signpost changes in 
the discourse, such as a change 
of topic. 

        

3. Use linguistic conventions to 
structure spoken texts for various 
communicative purposes, e.g. 
recount and narratives. 

        

Appendix C: Sample English Lesson Plan using Teaching-
Speaking Model 

SENIOR HIGH SCHOOL-SECOND QUARTER 
I. Objective: Engages in a communicative situation using acceptable, 
polite and meaningful communicative strategy - Nomination 
(EN11/12OC-IIab-21) 
II. Subject Matter: Communicative Strategy - Topic Nomination 

Core Speaking Skills: Interaction/Discourse Management 
Skills 

Sub-Skills: Initiate, maintain, end conversations 
III. Learning Activities: 

1. Focus learners’ attention on speaking: Students think about a 
speaking activity, what it involves and what they can anticipate. 
Have you tried opening a topic that you like with a friend or with 
anyone that you just met?   
Which one is easier, opening a topic with a friend or with someone 
you just met? 
Brainstorming on the usual topics that they talk about with a friend 
and with a person they just met. 

 
2. Provide input and/or guide planning: This may involve pre-teaching 
vocabulary, expressions or discourse features and planning for an 
activity they will carry out in class (e.g. a presentation or a transaction). 

What are the possible words and expressions you may use in opening a 
topic to start a conversation? 
Listen to the conversations between friends. 
Conversation A 
Ana: So, how was your weekend Alexis? 
Alexis: Well, I wanted to watch a movie with my sister but she was too 
tired to go out. 
Ana: So, what did you do? 
Alexis: We just stayed home and watch TV. 
Conversation B 
Peter: So, how was your weekend? 
Anton: I had a great weekend. 
Peter: What happened? 
Anton: I went to my sister’s house.  I helped her clean the garage. 
Peter: Really? 
Anton: Yes, but she made me a really great dinner that night. 
Peter: All right! 

 
Listen to the conversation with a new neighbor. 

Conversation A 
Ella: Do you like living here? 
Luisa: Yes, I do.  I really enjoy living here.  So far everything has been 
fine.  The downtown area is really pretty.  And I love all the cafes and 
restaurants there.  The other thing I like is that it’s very small, so it’s 
easy to get to know people. 
Listen to the conversation with a new classmate. 
Conversation B 
Greg: Do you think English is difficult? 
Tom: Yes, I do. It’s a very difficult language to learn.  But I guess all 
languages are difficult.  I tried to learn Japanese once and it was really 
hard.  These days though, it’s easier to learn a foreign language 
because you can buy some fantastic courses on video. 
List down the possible words and expressions you may use in opening 
a topic to start a conversation. 

Friend

Topic

Topic

Topic

Topic
Someo
ne you 

just 
met

Topic

Topic

Topic

Topic

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8629


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              236 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8629   www.ijsrp.org 

What communicative strategy did they use? 
This communicative strategy is called Nomination.  Basically, when 
you employ this strategy, you try to open a topic with the people you 
are talking to. 

3. Conduct speaking task: Students practice a communicative speaking 
task with a focus on fluency. 

Divide the class into two.  The first group role plays conversations with 
a friend and the second group role plays conversations with a new 
neighbor or a new classmate. 

Instruct each group to work with a partner and write the transcript of 
their conversation.  Give them time to do this.  Do the speaking task 
with your partner. 

4. Focus on language/skills/strategies: Students examine their 
performance or look at other performances of the task, as well as 
transcripts of how the task can be carried out, and review different 
features of the task. 

a. Invite representatives from each group (conversations with a friend 
and conversations with a new neighbor or a new classmate) to perform 
their role play in front of the whole class. 
b. Comment on the performance by incorporating key points concerning 
language accuracy and communicative strategies specifically topic 
nomination. 
5. Repeat speaking task: The activity is performed a second time.  
Instruct students to apply the key points concerning language accuracy 
and communicative strategies specifically topic nomination on their 
transcripts of the conversation and do the conversation again.  The 
teacher may invite again a group to perform their role play in front of 
the whole class. 
6. Direct learners ‘reflection on learning: Students review and reflect 
on what they have learned and difficulties they encountered. 

Review and reflect on your performance by answering the following 
questions: 

a. Is the language you used appropriate to the context? If yes, in 
what way? If not, can you give some examples? 
b. How do you think of your speaking performance today? 
c. Do you find the tasks easy or difficult? Can you give an 
example? 
Share your reflections with your partner. 

7. Facilitate feedback on learning: Teacher provides feedback on their 
performance. 

The Teacher summarizes the key learning points of the lesson. 
The Teacher provides both general and specific feedback on student 
performance. 
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ABSTRACT  

Superior grain yield across environment is the main goal of teff breeders. The genotype by environment (G x E) interaction influence 

on grain yield, plant height and shoot biomass were analyzed by application of ANOVA. The objective of this study was to compare 

the means of teff genotypes tested in an experiment and to identify the effect of genotypes and environment on teff production. Data 

for this study comprised of 18 teff genotypes grown in twelve locations (environment) obtained from Debre Zeit teff research 

program. Result of this study revealed that grain yield; plant height and shoot biomass was highly influenced by environmental 

(location) factors. On the other hand there was strong evidence of difference among genotype effects for plant height, shoot biomass, 

and grain yield showing that genotypes performed differently across arrange of environment.  

Key Words: ANOVA, Environment, Genotype, Teff 

1. INTRODUCTION 

Teff is among cultivated cereals in Ethiopia. It is the main food security crop in Ethiopia with an annual cultivation over three million 

hectares of land thereby ranking first among all cereals cultivated in the country and a total production of 3.8 million tons (CSA, 

2013). In spite of its advantages, the productivity of teff is very low with the national average standing at 1.5 t/ha compare to wheat 

and maize. Teff is one of the most important grain cereals adapted to a wide range of climatic conditions (Ketema, 1993). It grows at 

altitudes ranging from 0 to 2800 m above sea level with diverse amounts of rainfall, temperature and soil regimes. The ability of teff 

to perform well over a wide range of environments is of major interest and a challenging issue to breeders. However, a significant 

genotype by environment interaction creates difficulty in identifying superior genotypes (Eberhart & Russell, 1966).  According to 

Kassa.et al. (2013) crop performance depends on the genotype, the environment in which it grows and the interaction between them. 

Information on the interaction of genotypes with environment is crucial in developing new cultivars for production in diverse 

environments. Such information guides the breeder in choice of selection methods and to test locations for optimal character 

expression.   

According to Gomez (1983) one of the most important statistical techniques used in agricultural research is the analysis of variance 

(ANOVA). The classical approach to ANOVA gives an F- ratio and the probability value (P), inference concepts which requires some 

effort to properly interpret. The application of analysis of variance is powerful tool which gives information about treatment effects, 
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difference among treatment effects. It is also essential for detecting and measuring the interaction of genotypes with location and/or 

season to identify high yield teff genotypes for wide agro- ecological adaptability and specific environments.  

Research has been conducted on genetic analysis of variance of genetic diversity of teff to identify teff varieties with high grain yield 

and other important traits ((Assefa et al., 2011).  When the combined data analyzed, a performance test of genotypes over a series of 

environments gives information on genotype-environment interactions. Therefore, the study of combined data analysis of variance of 

genetic diversity is very important for teff research program whose main goals include identify of genotypes with high grain yield and 

other desirable traits.  

Analysis of variance (ANOVA) is the most efficient parametric method available for the analysis of data from experiments. ANOVA 

is a method of great complexity and subtlety with many different variations, each of which applies in a particular experimental 

context. Hence, it is possible to apply the wrong type of ANOVA in a particular experimental situation and, as a consequence, draw 

the wrong conclusions from the data (Armstrong et al., 2002). Analysis of variance is a method of considerable complexity and 

subtlety, with many different variations, each of which applies in a particular experimental context. 

Genotypes effect on teff traits  

 According to Wondewosen et al., (2012) the estimation of genetic parameter for different agronomic traits is necessary in the 

selection of superior teff genotypes and to evaluate the breeding strategies. Research has been conducted on genetic analysis of 

variance of genetic diversity of teff to identify   varieties with high grain yield and other important traits and reported that the effect of 

genotypes was significant for days to maturity, grain yield, shoot biomass and plant height (Wondewosen  et al., 2012).Thus the 

analysis of variance amongst teff varieties is an important component of improvement programs because it provides information about 

the genetic diversity of the crop and sets a platform for stratified sampling of breeding populations (Kassa et al., 2013). 

Environmental effect on teff traits  

The test locations has showed substantial effects on all the traits studied (grain yield, shoot biomass, plant height etc.) indicating that 

the locations were adequately diverse to reveal the performance of the teff genotypes (Habte et al., 2015). Substantial genotype by 

environment interactions for all traits evaluated indicating that the test genotypes had differential performance at diverse locations. 

Depending up on the magnitude of the interactions or the differential genotypic response to environments, the varietal ranking can 

differ greatly across environments. The performance of a genotype is not necessarily under diverse agro- ecological zones. Therefore, 

crop performance depends on the genotype, the environment in which it grows and the interaction between them. According to 

Eberhart & Russell (1966), information on the interaction of genotypes with environment is crucial in developing new cultivars for 

production in diverse environments. Such information guides the breeder in choice of selection methods and to test locations for 

optimal character expression. When analyzed, a performance test of genotypes over a series of environments gives information on 

genotype-environment interactions. 

2. Data and Methodology 

2.1. Source of Data  

 The experiment was conducted by Debre Zeit teff research programme at 12 different research field station (Debre Zeit light soil, 

Debre Zeit black soil, Akaki, Minjar, Holeta, Ginch, Addadi mariam, Axum, Adet, Bechina, Chefe donsa and Assosa). Data on 18 

different teff genotypes was provided by Debre Zeit National teff research programme.   
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2.2. Variables of the study  

Dependent variables  

Plant height: 10 randomly selected plants in a plot base was measured in centimeters by breeders 

Shoot biomass: after harvest the total shoot biomass of each genotype was measured in grams  

Grain yield: each replication was calculated for each genotype in grams for a plot base and finally it was converted into kilogram/ 

hectare. 

Independent variables  

Genotype and locations  

2.3. Method of Data Analysis  

Randomized complete block design (RCBD) which is the most widely used experimental design in agricultural research used in the 

field. Experimental material is grouped into homogenous sub groups called blocks. Therefore, the field experiment was done by 

randomized completely block design (RCBD) with four replications  across 12 locations, 2m x 2m  plot size for each genotype  with 

the following statistical model.  

 𝑌𝑌𝑖𝑖,𝑗𝑗,𝑘𝑘 = 𝜇𝜇 + 𝛾𝛾𝑖𝑖 + 𝛽𝛽𝑗𝑗,𝑖𝑖 + 𝜏𝜏𝑘𝑘 + (𝛾𝛾𝜏𝜏)𝑖𝑖,𝑘𝑘 + 𝜀𝜀𝑖𝑖,𝑗𝑗,𝑘𝑘        [1] 

         𝜇𝜇 = mean effect 

        𝛾𝛾𝑖𝑖= 𝑖𝑖𝑡𝑡ℎlocation effect  

    𝛽𝛽𝑗𝑗,𝑖𝑖= 𝑗𝑗𝑡𝑡ℎ block effect within the 𝑖𝑖𝑡𝑡ℎ location 

      𝜏𝜏𝑘𝑘 = 𝑘𝑘𝑡𝑡ℎtreatment effect 

      (𝛾𝛾𝜏𝜏)𝑖𝑖,𝑘𝑘= interaction of the 𝑘𝑘𝑡𝑡ℎ treatment in the 𝑖𝑖𝑡𝑡ℎlocation  

       𝜀𝜀𝑖𝑖,𝑗𝑗,𝑘𝑘= pooled error 

2.3.1. One -way ANOVA 
An ANOVA conducted on a designed in which there is only one factor is called a one way ANOVA. In general, one- way (factor) 

ANOVA techniques can be used the effect of treatments (k >2) levels of a single factor to determine if different level of the factors 

affects observations differently. In one-way ANOVA, the total observation can be split into two components: variation between 

groups and variation within groups (error). Completely randomized design is an example of one-way ANOVA. However, if an 

experiment has two factors (independent variables), then the ANOVA called two-way ANOVA. Therefore, since the current 

experiment is conducted using randomized block design (RCBD) which has two factors, block and genotype, one way ANOVA is not 

appropriate for this experiment. 

2.3.2. Two-way ANOVA  

An RCBD has two factors: the factor of interest that includes the treatments to be studied and the “Blocking Factor” that identifies the 

blocks used in the experiment. Since there was two factors, treatment and block, the analysis of variance was conduct in two- way 

ANOVA with the   assumption that the outcomes for each treatment are normally distributed with a common variance. The errors 

(deviations of individual outcomes from the population group means) are assumed to be independent.  

 The F-statistic, defined by F =   MS between (treatment) /MS within (error) 
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 ANOVA is used to test general rather than specific differences among means. 

 The critical step in an ANOVA is comparing MSE and MSB. Since MSB estimates a larger quantity than MSE only when the 

population means are not equal, a finding of a larger MSB than an MSE is a sign that the population means are not equal. But since 

MSB could be larger than MSE by chance even if the population means are equal, MSB must be much larger than MSE in order to 

justify the conclusion that the population means differ (Glen, 1997). 

In analysis of variance we compare the variability between the groups (how far apart are the means?) to the variability within the 

groups (how much natural variation is there in our measurements?). This is why it is called analysis of variance, abbreviated to 

ANOVA. Therefore, combined analysis of variance (ANOVA) will conduct for all agronomical data recorded at 12 locations.  

Factorial experiment: in order to know from an experiment whether genotypes are interact with locations or were independent in 

there effect, genotype x location interaction analysis was conducted to see the effect of environment by genotype. 

3. Result and Discussion  

Combined analysis of variance was conducted for plant height, yield and shoot biomass across 12 locations to explore differences 

among genotypes, to test whether genotype was independent of environment or not for plant height, shoot biomass and grain yield 

and to determine the effect of environments/locations on different teff genotypes (genotype x location interaction). The result of 

combined analysis of variance for plant height, shoot biomass and grain yield of 18 genotypes in teff are discussed as follows. 

Environmental/location effects on teff traits  

There was very strong evidence of highly significant (p <0.0001) difference across locations for 18 genotypes for all plant height, 

shoot biomass and grain yield. This revealed that these environments represented a wide range of agro-climatic conditions to assess 

the performance and stability of the genotypes. Likewise, there was strong evidence (P < 0.001) of differences among the interaction 

effects of genotype and environment, indicating that the performance of these genotypes was highly dependent on the type of 

environment/locations considered for grain yield and similarly, (P=0.0007) and (p=0.0004) of significance difference among 

interaction effect of genotype and environment/locations showed for plant height and shoot biomass respectively.  

Genotype effect on teff traits  

Result from analysis of variance, there was strong evidence (P <0.0001) of differences among genotype effects for plant height, shoot 

biomass and grain yield showing that they performed differently across a range of environments.  

After analysis of variance showed significant difference, mean separation was done using least significant difference (LSD) at 𝛼𝛼 =

0.05 level of significance differences to compare among means of genotypes and checks respectively. 

The difference between two means is declared significant at any desired level of significance if it exceeds the value derived from the 

general formula: 

 𝐿𝐿𝐿𝐿𝐿𝐿𝛼𝛼 =  𝑡𝑡𝛼𝛼
r

MSE2
, Where 𝛼𝛼 = 0.05 level of significance, 𝑡𝑡 tabulated value from student 𝑡𝑡 distribution at α = 0.05 and 𝑟𝑟 is 

number of replication. 

Mean performance of 18 teff genotypes over 12 locations for plant height, shoot biomass and grain yield traits  

Three quantitative traits (plant height, shoot biomass and grain yield) were investigated for 18 genotypes used in the study. Presented 

in Table 4 are the observations recorded for mean performances of the 18 genotypes evaluated across 12 locations. In general, the F-
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test in the ANOVA showed significant (P<0.01) differences among the 18 genotypes for all the characters studied (Table 1). Since the 

analysis of variance for all traits was significant, further analysis such as, means separation (LSD), has been carried out to compare the 

genotype means over all locations and among genotypes.  

Table 1: Mean performances of teff genotypes for plant height tested at across 12 locations. 

 

Means with the same letter are not significantly different 

For plant height among 18 genotypes, treatment A  has the highest plant height (114.888 cm) at location 9 in national variety trial set 

Adet  and is statistically the same as treatment B,BC,DC and D  but significantly different  with  treatment E , E, E, E, and F . On the 

other hand, treatment H has the shortest plant height (66.076) and is statically the same as treatment G.                                                                                                                                                                                             

Therefore this result shows how plant height is affected by environment from one location to another this result is in agreement with 

(Habte et al., 2015) who reported location effect on plant, shoot biomass and grain yield and is similar to the previous report 

(Wondewosen et al., 2012) who reported plant height, shoot biomass and grain yield were different among genotypes.  

Table 2: Mean performance of teff genotype for shoot biomass tested at across 12 locations 

TRT grouping Mean N Interaction LOCATION 

A 17590.3 72 NVTLSMNI 3 

B 12177.1 72 NVTLSDZL 1 

B     

B 12163.2 72 NVTHOLS 5 

B     

Treatment grouping  MEAN N INTRACTION Location 
A 114.888 72 NVTADETL 9 
B 104.292 72 NVTLSMNI 3 

B     
BC 102.978 72 NVTLSDZB 4 

C     
DC 100.329 72 NVTLSDZL 1 
D     
D 99.817 72 NVTHOLS 5 

E 93.667 72 NVTADDLS 7 

E     
E 92.569 72 NVTGHLS 6 
E     
E 92.242 72 NVTBCNAL 10 
E     
E 91.444 72 NVTLSAKB 2 
F 78.117  72 NVTASOSA 12 
G 74.975 72 NVTAXLS 8 
H 66.076 72 NVTCHLS 11 
LSD (0.05) 3.0103    
CV 9.79%    
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B 12069.6 72 NVTADDLS 7 

C 11048.6 72 NVTLSDZB 4 

D 8611.1 72 NVTADETL 9 

D     

DE 8246.5 72 NVTGHLS 6 

E     

E 7868.5 72 NVTASOSA 12 

F 5961.8 72 NVTBCNAL 10 

F     

F 5746.5 72  NVTCHLS 11 

G 5125.0 72 NVTLSAKB 2 

H 3076.4 72 NVTAXLS 8 

LSD (0.05) 600.47    

CV 19.86    

Mean with the same letter are not significantly different  

From the result of mean of genotypes for shoot biomass treatment group A has the highest shoot biomass (17,590.3 kg/ha) at location 

3 in National variety let set Minjar and   treatment group H has the poor shoot biomass (3076.4kg/ha) at location 8 in National variety 

let set Axum. Among location 1, 5 and 7 has no significant shoot biomass difference and also location 6 and 9 has no significant mean 

difference. Between location 6 and 12 also no significant mean difference observed. 

The result analysis of mean performance of genotypes of traits showed significant mean separation difference by locations. This result 

indicates that traits of teff tested genotypes are not independent of environmental effects. Among 12 locations of this experiment, 

location 2 has highest grain yield (553.700 kg/ha) whereas location 10 recorded the lowest grain yield.  

4. Conclusion And Recommendation  

Application of analysis of variance is a statistical tool for agricultural research data enabled to identify superior genotypes across 

locations and also give information about interaction of genotypes and their environments.    

The analysis of variance showed the genotype effect on plant height, shoot biomass and grain yield traits. Similarly the 

environmental/location effects on this studied traits was statistically highly significant on teff traits. Information on studied teff 

genotype by environment effect has been generated from the analysis of variance and showed highly significant difference for all 

studied traits. 

Among 18 genotypes number 2, 4, 6, 12, 18 were identified as good yielding varieties by comparison of their means across locations. 

Therefore, it can recommended that   application of analysis of variance as a statistical tool for agricultural research data enabled to 

identify best performance of genotypes across locations to make  selection decision for teff breeders. 
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Abstract— Intrusion Detection System (IDS) is a form of 

defense that aims to detect suspicious activities and attack 
against information systems in general. With new types of 
attacks appearing continuously, developing adaptive and 
flexible security oriented approaches is a severe challenge. In 
this scenario, this thesis presents an anomaly-based intrusion 
detection technique as a valuable technology to protect the 
target system against malicious activities. This technique uses a 
semi-supervised learning model to identify and learn from past 
events as manifested in system logs and build a user behavior 
profile. The observed behavior of the user is analyzed to infer 
whether or not the normal profile supports the observed one. 
This is carried out using two-class classifiers. A new hybrid 
approach using Support Vector Machine (SVM) and Naïve 
Bayes (NB) is proposed to provide better accuracy and to 
reduce the problem of high false positive. The comparison of 
the proposed approach is made with other SVM and NB 
techniques. Hybrid approach is found to outperform SVM and 
NB. For the validation of the result, cross-validation is 
employed, and the result is presented using Receiver Operating 
Characteristics (ROC) curve. The experimentation is 
implemented in datasets from two different organizations.  

Keywords— Intrusion Detection System, user behavior 
profile, hybrid approach, Support Vector Machine, Naïve Bayes 

INTRODUCTION 
Intrusion detection is a  process of monitoring the events 

from the computer-based system and investigating them for 
possible signs of incidents which are violationss of security 
policies, guideliness, or standard security practices [1]. The 
most popular approaches for intrusion detection systems can 
be classified to signature  based and anomaly based [2]. In 
this paper, anomaly-based intrusion detection has been 
considered. The anomaly-based intrusion detection system 
requires training datasets to learn general attacks and careful 
selection of the threshold level of detection [3]. For correct 
detection of anomalies, normal and abnormal network 
behavior profile needs to be defined. Once the  normal and 
abnormal profile has been defined, the model can be tested 
on test dataset to check its accuracy. 

RELATED WORK 
M. Corney et al. research titled "Detection of Anomalies 

from User Profiles Generated from System Logs" to identify 
anomalous events and event patterns manifested in computer 
system logs. Prototype software was developed with a 
capability that identifies anomalous events based on usage 
patterns or user profile, and alerts administrators when such 

events are identified. More specifically the research 
attempted to detect unauthorized use of software applications 
by users from within an organization [4]. 

N. A. Durgin and P. Zhang researched on "Profile-Based 
Adaptive Anomaly Detection for Network Security." The 
research focused on enhancing current IDS capabilities by 
addressing some of these shortcomings. They identified and 
evaluated promising techniques for data mining and machine 
learning. The algorithms were "trained" by providing them 
with a series of data-points from "normal" network traffic. 
They also built a prototype anomaly detection tool that 
demonstrates how the techniques might be integrated into an 
operational intrusion detection framework [3]. 

J. P. Anderson introduced a term audit trail in a report 
titled “Computer security threat monitoring and surveillance” 
which includes information for tracking down the misuse and 
user behavior [5]. This paper introduced a misuse detection 
technique. This paper provides a base for IDS design and 
development. 

M. Zhang et al. research on "An Anomaly Detection 
Model Based on One-Class SVM to Detect Network 
Intrusions" proposes an anomaly detection model based on 
One-class SVM to detect network intrusions. The one-class 
SVM adopts only normal network connection records as the 
training dataset. However, after being trained, it can 
recognize normal from various attacks [6]. 

N. B. Amor et al. research paper titled "Naïve Bayes v.s 
decision trees in intrusion detection systems" performed a 
comparison between two classifiers Naïve Bayes networks 
and decision tree using KDD Cup dataset 1999 [7]. Naïve 
Bayes and decision tree having their own decision capable of 
detecting the intrusion. Both performed equal, however, 
while detecting U2R and probe Naïve Bayes performed 
better and in normal, DOS and R2L decision tree performed 
better. 

R. Jain et al. carried out a survey on "Network attacks, 
classification and models for anomaly-basedd network 
intrusion detection system.". This paper presents a selective 
survey of incremental approaches for detecting a annomaly 
in a  normal system and network traffic [8]. 

S. S. Murtaza et al. research on "A host-based anomaly 
detection approach by representing system calls as states of 
kernel modules" attempts to reduce the false alarm rate and 
processing time while increasing the detection rate. The 
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paper presents a novel anomaly detection technique based on 
semantic interactions of system calls which analyzes the state 
interaction, and identifies anomalies by comparing the 
probabilities of occurrences of states in normal and 
anomalous traces [9]. 

X. Yingchao et al. paper titled "Parameter Selection of 
Gaussian Kernel for One- Class SVM” proposes a novel 
method to solve the problem of kernel parameter selection in 
one class classifier, specifically, one-class SVM (OCSVM) 
[10]. 

A. J. Hoglund et al. paper titled “A computer host-based 
user anomaly detection system using the self-organizing 
map” aimed at designing a system that contains an automatic 
anomaly detection component [11]. A prototype UNIX 
anomaly detection system was constructed for anomaly 
detection attempts to recognize abnormal behavior to detect 
intrusions. The component for detection used a test based on 
the self-organizing map to test if user behavior is anomalous. 

Shakya, S., & Sigdel, S. in their paper "An approach to 
develop a hybrid algorithm based on support vector machine 
and Naïve Bayes for anomaly detection" proposed an 
anomaly detection technique using an  ensemble of Naïve 
Bayes and Support Vector Machine [12]. 

Zerpaet et al. proposed a  weighting average model based 
onthe variance of prediction to combine the individual 
surrogates model to form a hybrid model [13]. 

METHODOLOGY 

Anomaly detection assumes that intrusive behavior, by 
its nature, is anomalous. Under such scheme, a user can be 
categorized as outlier if it can be establised that a given user 
is acting in an unusual manner. And a behavior can be 
deemed to be unusual by means of comparison against a 
profile that represents a typical behavior.  

The aim of this paper is to develop a prototype software 
to identify events of anomalous nature and a possible 
indication of an account misuse. For this work, the data 
from windows security audit log from computer running 
Windows Server 2008 is used. When various audits are 
enabled, the information about user logon sessions, failed 
logins, successful logins, account lockout, application or 
process start or stop by the user etc. are logged and these 
parameters are used to detect anomaly. The basic model 
contains two phases for anomaly detection: profile creation 
phase and detection phase. 

A. Profile Creation 
The user profile has been built from the computer 

security audit logs which records user's activities as events. 
The constant window user profile has been used in this 
paper. User profiles have been created from data recorded in 
the Windows Security log by identifying the  following:  

• Duration of Logon Session and 

• Frequency of occurrences of the following: 

o Failed login 

o Account lockout 

o Process execution 

o Sessions during working hours 

B. Anomaly Detection 
For the detection of anomalous behavior, current user 
behavior profile is compared with the existing normal 
profile. A certain threshold is maintained to calculate the 
similarity between the  current and normal profile. If current 
profile is similar to normal profile,  i.e,. current profile does 
not cross the threshold, then the user is genuine otherwise 
current user behavior is anomalous. 

C. Data Collection 
Windows Security logs from computers running 

Windows Server 2008 were collected and examined during 
this research. The features of interest were extracted by 
analyzing the different types of windows events. All events 
contain common data such as date and timestamp, computer 
name, domain name, user name, event type, and further 
information specific to each type of event. Security event 
logging was enable, and all available auditing options were 
se,  and data was collected for a period of nine and seven 
consecutive months from two different organizations: 
Organization A and Organization B. 

Table I: Data Collected for Analysis 

Organization  Data 
Collection 

No of Users Activity 
Session 
Recorded 

A 7 months 50 56, 646 
B 9 months 60 92, 920 
 
Table II: Summary of Windows Security Audit Events 
Event ID Description 
4624 An account was successfully 

logged on 
4625 An account failed to log on 
4647 User initiated logoff 
4740 A user account was locked 

out 
4688 A new process has been 

created 
4689 A process has exited 
 

D. Data Preparation and Correlation 
The computer accounts (indicated by a $ sign at the end 

of user account) has been removed, as these do not contribute 
to the actual user behavior. The events related to log on, log 
off, process start, process exited, failed login, account 
lockout has been filtered from rest of the events as they 
provide details of user's log-in sessions, interaction with the 
application, account failed and locked. 

A logon session is a session that begins with successful 
user authentication and ends with the user logoff. It is 
necessary to correlate logon events (event IDs 4624 and 
4634) to determine the duration of a user's logon session and 
the number of sessions during working hours. 

Session duration and number of session in a  working 
hour is given by the formula below: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐿𝐿𝑆𝑆𝐿𝐿𝑆𝑆𝐿𝐿𝐿𝐿 𝑑𝑑𝑆𝑆𝑡𝑡𝑆𝑆 –𝐿𝐿𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆 𝑑𝑑𝑆𝑆𝑡𝑡𝑆𝑆 (1) 
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𝑁𝑁𝑑𝑑𝑡𝑡𝑁𝑁𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐶𝐶𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝐿𝐿𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆 (2) 

Logon failure events are combined into one event ID 4625 
with the proper status codes to identify the different reason 
for logon failure. 

𝑁𝑁𝑑𝑑𝑡𝑡𝑁𝑁𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝐿𝐿𝑑𝑑𝑆𝑆𝑓𝑓𝑆𝑆𝑑𝑑 𝑓𝑓𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆𝑆𝑆
= 𝐶𝐶𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆𝑑𝑑 𝑆𝑆𝑑𝑑 4625 

(3) 

Account lockouts events are combined into one event ID 
4740. 
𝑁𝑁𝑑𝑑𝑡𝑡𝑁𝑁𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑 𝐿𝐿𝑆𝑆𝐴𝐴𝐿𝐿𝑆𝑆𝑑𝑑𝑑𝑑𝑆𝑆

= 𝐶𝐶𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆𝑑𝑑 𝑆𝑆𝑑𝑑 4740 
(4) 

Process executed and terminated are combined into event ID 
4688 and 4689 respectively. 

𝑁𝑁𝑑𝑑𝑡𝑡𝑁𝑁𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑝𝑝𝑑𝑑𝑆𝑆𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
= 𝐶𝐶𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆𝑑𝑑 𝑆𝑆𝑑𝑑 4688 𝑆𝑆𝑑𝑑 4689 

(5) 

E. One Class Support Vector Machine (OCSVM) 
OCSVM is a form of SVM which maps input data into a 

high dimensional feature space and iteratively finds the 
maximal margin hyperplane that best separates the training 
data from the origin. The hyperplane corresponds to the 
classification rule: 

𝐿𝐿(𝑥𝑥) = < 𝒘𝒘,𝒙𝒙 >  + 𝑁𝑁 (6) 

where,  
w is the normal vector and b is a bias term. If 𝐿𝐿(𝒙𝒙) < 0 we 
label x as an anomaly, otherwise it is labeled normal. 

F. Naïve Bayes 
Naïve Bayes classifier is statistical classifier and 

classification is based on Bayes’ theorem. Bayesian 
classifiers assume that the effect of an attribute value on a 
given class is independent of the values of the other 
attributes. Given a series of n attributes, the Naïve Bayes 
classifier makes 2n! independent assumptions. By Bayes 
theorem 

𝑃𝑃(𝐶𝐶𝑖𝑖|𝑿𝑿) =
𝑃𝑃(𝑿𝑿|𝐶𝐶𝑖𝑖)𝑃𝑃(𝐶𝐶𝑖𝑖)

𝑃𝑃(𝑿𝑿)
 

(7) 

where, 
𝑃𝑃(𝐶𝐶𝑖𝑖) = 𝑃𝑃𝑑𝑑𝑆𝑆𝑆𝑆𝑑𝑑 𝑝𝑝𝑑𝑑𝑆𝑆𝑁𝑁𝑑𝑑𝑁𝑁𝑆𝑆𝑓𝑓𝑆𝑆𝑑𝑑𝑝𝑝 𝑆𝑆𝐿𝐿 𝐴𝐴𝑓𝑓𝑑𝑑𝑆𝑆𝑆𝑆 𝐶𝐶 
𝑃𝑃(𝑿𝑿) = 𝑃𝑃𝑑𝑑𝑆𝑆𝑆𝑆𝑑𝑑 𝑝𝑝𝑑𝑑𝑆𝑆𝑁𝑁𝑑𝑑𝑁𝑁𝑆𝑆𝑓𝑓𝑆𝑆𝑑𝑑𝑝𝑝 𝑆𝑆𝐿𝐿 𝑑𝑑𝑑𝑑𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿 𝑆𝑆𝑆𝑆𝑑𝑑 𝑿𝑿 
 𝑃𝑃(𝑿𝑿|𝐶𝐶𝑖𝑖) = 𝑃𝑃𝑑𝑑𝑆𝑆𝑁𝑁𝑑𝑑𝑁𝑁𝑆𝑆𝑓𝑓𝑆𝑆𝑑𝑑𝑝𝑝 𝑆𝑆𝐿𝐿 𝑿𝑿 𝐿𝐿𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆 𝐶𝐶 
𝑃𝑃(𝐶𝐶𝑖𝑖|𝑿𝑿) = 𝑃𝑃𝑑𝑑𝑆𝑆𝑁𝑁𝑑𝑑𝑁𝑁𝑆𝑆𝑓𝑓𝑆𝑆𝑑𝑑𝑝𝑝 𝑆𝑆𝐿𝐿 𝐶𝐶 𝐿𝐿𝑆𝑆𝑒𝑒𝑆𝑆𝑆𝑆 𝑿𝑿 

G. Proposed Hybrid Model 
The weighted ensemble of SVM and Naïve Bayes is 

proposed, to detect the anomalous behavior of a user. The 
weights are calculated based on the variance of prediction.  
The prediction of the hybrid model can be modeled by [13]: 

𝑝𝑝ℎ = �𝑤𝑤𝑖𝑖𝑝𝑝𝑖𝑖(𝑥𝑥)
𝑁𝑁

𝑖𝑖=1

 
(8) 

 
The weights for each algorithm is computed as follow [13]: 

𝑤𝑤𝑖𝑖 = 1/𝑒𝑒𝑖𝑖�
1
𝑒𝑒𝑗𝑗

𝑚𝑚

𝑗𝑗=1

 
(9) 

where, 
 𝑝𝑝ℎ = 𝐻𝐻𝑝𝑝𝑁𝑁𝑑𝑑𝑆𝑆𝑑𝑑 𝑡𝑡𝑆𝑆𝑑𝑑𝑆𝑆𝑓𝑓 𝑝𝑝𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝐴𝐴𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆 

𝑁𝑁 = 𝑁𝑁𝑑𝑑𝑡𝑡𝑁𝑁𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝐴𝐴𝑓𝑓𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆𝑑𝑑𝑆𝑆 
𝑤𝑤𝑖𝑖 = 𝑊𝑊𝑆𝑆𝑆𝑆𝐿𝐿ℎ𝑑𝑑 𝐿𝐿𝑑𝑑𝐴𝐴𝑑𝑑𝑆𝑆𝑑𝑑 𝐿𝐿𝑆𝑆𝑑𝑑 𝑆𝑆𝑡𝑡 ℎ𝐴𝐴𝑓𝑓𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆𝑑𝑑  
𝑝𝑝𝑖𝑖 =  𝑅𝑅𝑆𝑆𝑆𝑆𝑝𝑝𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑑𝑑𝑆𝑆𝑡𝑡𝑑𝑑𝑑𝑑𝑆𝑆𝑑𝑑 𝑁𝑁𝑝𝑝 𝑆𝑆𝑡𝑡ℎ 𝐴𝐴𝑓𝑓𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆𝑑𝑑  
𝑥𝑥 = 𝑉𝑉𝑆𝑆𝐴𝐴𝑑𝑑𝑆𝑆𝑑𝑑 𝑆𝑆𝐿𝐿 𝑆𝑆𝑆𝑆𝑝𝑝𝑑𝑑𝑑𝑑 𝑒𝑒𝑑𝑑𝑑𝑑𝑆𝑆𝑑𝑑𝑁𝑁𝑓𝑓𝑆𝑆𝑆𝑆 
𝑒𝑒𝑖𝑖 = 𝑃𝑃𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝐴𝐴𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆 𝑉𝑉𝑑𝑑𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝐴𝐴𝑆𝑆 𝑆𝑆𝐿𝐿 𝑆𝑆𝑡𝑡 ℎ𝐴𝐴𝑓𝑓𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆𝑑𝑑 

EXPERIMENT AND RESULTS 
The experiment was carried out in the dataset prepared for 
two organizations, i.e., Organization-A and Organization-B. 
The various quantifiers like Accuracy, Precision, Recall, F1-
Score and Area Under Curves were measured.   
 

 
Fig. 1. Comparison of Accuracy of Different Classifier with Hybrid Model 
 
 

 
Fig. 2.  Comparison of Precision of Different Classifier with Hybrid Model 
 
 

 
Fig. 3. Comparison of Recall of Different Classifier with Hybrid Model 
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Fig. 4. Comparison of F1-Score of Different Classifier with Hybrid Model 

 
Fig. 5. ROC Curve Comparison for Organization-A 
 

 
Fig. 6. ROC Curve Comparison for Organization-B 
 

CONCLUSIONS 
With the  proliferation of new technologies prevention of 

security breaches by the use of existing security technologies 
is simply unrealistic. As a result of this anomaly detection is 
an important component of security. To improve the 
accuracy rate of intrusion detection in anomaly-based 
detection different data mining and machine learning 
technique is used. In this paper hybrid approach is 
implemented which is an amalgam of two different 
techniques namely support vector machine and Naïve Bayes. 
The results of the hybrid approach are compared with the 
results of other techniques and it is seen that the hybrid 
approach out performs them. It can be concluded that this 
hybrid approach is simple and efficient in terms of reducing 
the false alarm ratio. 

FUTURE WORK 
There are many possibilities to exploit and extend the 

learning approach used in this thesis. For example, this thesis 
includes five parameters to build a normal user profile. This 
could be extended to include more parameters that explains 
user profile tracking type of applications (system tuning, 
programming tool, file sharing, office package etc.) can help 
determine specific duties each user is assigned. Also, 
different approach to user profile can be carried out. This 
thesis has included static approach to user profiling. With 
this approach detection of alerts is carried out on an after the 
training period and the user profile remains the same for each 
week of testing. Alerts are always generated based on that 
initial user profile. This approach is likely to generate many 
alerts as the person’s usage changes due to their role 
changing within their organization or when software updates 
are applied. Sliding window approach can be used where 
width of profile training time period window remains 
constant. After training the user profile and anomaly 
detection based on the data from the testing period, the user 
profile is recalculated by removing the oldest time profile 
data and adding the new time period data that has had any 
events causing false alerts. 
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ABSTRACT 

Maize is the global leading cereal in terms of production, planted on over 184 million hectares globally with 1,016 million metric 
tonnes. Kenya has the potential to be self-reliant and can produce surplus to export to other countries. Specifically, the country has the 
comparative advantage of producing maize compared to other maize producing countries particularly her neighbours, but her maize 
production is not adequate to feed the population and the imports of maize to bridge the deficit is undermining the achievement of the 
national agenda under the Kenya Vision 2030. The purpose for this study was to investigate institutional and social economic factors 
affecting the realization of optimum productivity of maize in Kenya, case of Transzoia and Machakos counties.  The study adopted 
descriptive survey design which was used to obtain information to describe the existing phenomena. The target population was 
farmers in the two counties. The examining system utilized was the multistage stratified arbitrary inspecting strategy. Data collection 
was done through the use of questionnaire, focus group discussion and interview schedule. The study found that maize productivity is 
affected positively by the land of size, amount of seed planted, amount of fertilizer used and amount of pesticide used. The study 
revealed that amount of manure and human labour used were statistically insignificance hence they can excluded in the model. The 
study also found that credit access in Machakos County had positive influence on maize productivity and was significant at 5% level. 
The results indicated that a unit increase in the access to credit maize productivity by 13.046 units. The other variables that had 
positive significant influence on maize productivity include farming experience, extension services, group membership, education 
level of the farmer, size of the family and household income. This study concludes that the government should ensure that the farmers 
get farm inputs in time and at good price in order to enable them produce more crops. The government should also seal the corruption 
that is in the sector by having specific anticorruption measures. This will grow the economy and therefore address the issue of 
unemployment. On addition the government should put more money on the sector of agriculture to ensure there is an easy working 
channel by the farmers to improve maize production and also consider to revise the Land tenure system. 

KEYWORDS: Input-production factors, Comparative Advantage, Technical Efficiency 

1. INTRODUCTION 
 

Maize is the global leading cereal in terms of production, with 1,016 million metric tonnes (MMT) produced on 184 million hectares 

(Mha) globally (FAOSTAT, 2013).Globally maize is produced across all the continents with a total production of 1,016 million 

metric tons in 184 million hectares of land. Most of the population in the world feed on maize. 4.5 billion People which is equivalent 

to 30 % of the total population 94 developing countries use maize for consumption. Of the 22 nations on the planet where maize 

frames the most noteworthy level of calorie allow in the national diet, 16 are in Africa. 

1.1 Maize production in Kenya  
 

Kenya has a land area of 575,000 km2 and a wide range of ecological and climatic conditions. Only 19% of the total area is classified 

as high and medium potential; another 9% is arable, but subject to periodic drought. Most of the remaining area is suitable for grazing, 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8632
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8632
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or is desert. Population density on arable land varies from 340 per km2 in the high- potential areas in the west, to a national average 

figure of 195 per km2. Population density is highest in areas of abundant rainfall, but a large majority of people live in medium to 

low-potential zones receiving less than 1250 mm rainfall per year. At the turn of the century, the high-potential areas in Kenya were 

settled by Europeans who established large, commercial farms. A major change since independence and the Swynnerton Plan has 

been the decline of large-scale farming. In 1958, large farms produced 80% of marketed output; now they account for less than half 

and only a quarter of total agricultural production. Large mixed farms produce maize, wheat, barley, and livestock products. Estates 

produce 30% of coffee and 65% of the tea as well as other horticultural crops (World Bank 1989a). Small farms are defined as less 

than 8 ha but are usually (75% in 1979) less than 2 ha. In 1974, three- quarters of small holdings were concentrated in the medium- 

and lower-potential areas of Eastern, Central, and Nyanza Provinces (1974-5, 1978-9 Integrated Rural Surveys, ODA 1982).  

The largest sector in the Kenyan economy is the agriculture sector. Agriculture contributes the highest percentage of the GDP. One of 

the most crop produced in the agriculture sector is the maize which is the most staple food used in Kenya. Maize accounts for 40% the 

diets consumed in Kenya and 90% of the Kenyan population consume maize. For over 50 years Kenya has been growing maize and 

thus it has become dominant staple food. In the 1940s institutionalized maize research began in Kenya. Maize is grown in almost all 

the agro ecological zones in the country and currently occupies a quarter of the cropped area. Small farm maize production increased 

from 61% in 1976/77 to 81% in 1981/82 (Akello, 1986). Most of the maize produced on small holdings is consumed on-farm; 

approximately 20% of total small- scale production is sold. In contrast, large farms sell 75% of their maize production that they 

produce on 3% of the national maize area. According to Blackie (1989), the area planted with maize increased from 1.2 million ha in 

the late 1960s to 1.8 million ha in the late 1980s (ERS, USDA 1989), and production increased from 1.5 to 2.8 million MT.  

Kenya has a comparative advantage in growing its own maize, but as transport costs are half the other food price, it is normally not 

worth exporting or importing maize grain. Preliminary indications for the current year (1992/93) were that the country was moving 

strongly into a deficit position and required large and growing imports without a major upward shift in domestic production. This 

trend since then has kept on worsening and the worse deficit was experienced in the year 2017. 

In June 2008, Kenya Vision 2030 was propelled as the long haul improvement outline for the country. Its point is to change Kenya 

into a "recently industrializing, middle income nation giving a high caliber of life to every one of its residents in a perfect and secure 

condition". The Vision recognized horticulture as one of the key columns to convey the 10 percent yearly financial development rate 

visualized under the economic. To achieve this requires transformation of the sector through among other things: transforming key 

institutions; increasing productivity; and increasing area under irrigation. In order to achieve its goal, the government also launched 

the Agricultural Sector Development Strategy (ASDS) 2010-2020 in 2010 which aimed to position the agricultural sector as a key 

driver for achieving the 10% GDP growth targeted by the Vision. The overriding goal of the ASDS is to, among other aims; to 

achieve a progressive reduction in poverty and food insecurity in Kenya. To reduce food insecurity meant to increase maize 
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production and other staple food.In 2014, the national maize production slightly decreased by 2.2 percent from 39.9 million bags 

achieved in 2013 to 39.0 million bags (90 Kgs) and then increased to 42.5 million bags in 2015. The marginal decline and increase is 

attributed to variations in weather patterns and increases and reductions respectively in incidences of Maize Lethal Necrosis disease 

(MLND).  Similarly, it is worth noting that the area under production decreased marginally from 2.12 million ha in 2013 to 2.1 

million ha in 2014.  

For some time Kenya has been producing less maize than the population requires. This is because in Kenya population has been 

growing geometrically while maize production grows arithmetically.  Between 2010 and 2015 the maize deficit witnessed in Kenya 

was 2.0 million metric tonnes (Nyangito, 2003). The country imported maize from other countries. This hindered development 

because money that was supposed to be used for development was used to import maize. What this meant is that, the country had to 

import the deficit from other countries. Since the population in Kenya is increasing at a higher rate, maize productivity in country 

should also be increased. This has motivated researcher to investigate factors that can lead to increased maize production in different 

parts of the country.  

1.3 Statement of the problem 
 

The national nourishment security in Kenya is frequently pegged on accessibility and sufficient supplies of maize to take care of local 

demand. Maize creation has kept on declining since the presentation of rural changes which came about because of Structural 

Adjustment Programs (SAPs). The national maize generation levels have been declining from a record-breaking high of more than 34 

million packs to around 25 million out of 2008.This has prompted deficits in  maize generation and poor advertising frameworks 

which have added to financial stagnation and exacerbating levels of neediness in Kenya (United States Agency for International 

Development, 2011). Given all these development, Kenya has consistently produced less maize over the years than required to feed 

the population.  With maize consumption per capita at 125kg, the country had a maize deficit of between 1.5 million and over 2.0 

million metric tonnes during the period 2010 to 2016 

 

Kenya has the potential to be self-reliant in food production and even have enough to export to other countries. Specifically, the 

country has the comparative advantage of producing maize compared to other maize producing countries particularly her neighbours, 

but her maize production is not adequate to feed the population and the imports of maize to bridge the deficit is undermining the 

achievement of the national agenda under the Kenya Vision 2030.   

Despite of this decline empirical works on maize production is limited and knowledge of farmer’s production situations remains 

inadequate particularly in Transzoia and Machakos Counties. Due to this underproduction of maize there was need to research on the 
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basic ways that can be used to improve maize productivity. There was therefore need to study the situation a basis for understanding 

the factors that affect maize productivity and come up with concrete recommendations for actions to address this situation.  

1.4 Objective of the study 
 

The objective of this study was to analyze maize productivity in Machakos and Transzoia counties. Specifically the study evaluated 

the institutional roles and social economic factors in productivity of maize Transzoia and Machakos County. Understanding the role 

of these factors will help farmers in this two counties and Kenta at large to embrace them hence increase maize productivity. This 

study will be limited in to Machakos and Transzoia counties. 

2. LITERATURE REVIEW 

2.1 Theoretical literature 
 

This section discusses the main theoretical arguments on the allocative efficiency that are thought to be of value addition to this study. 

2.1.1 The theory of Allocative efficiency  

Allocative effectiveness is a proportion of how an undertaking uses creation inputs in a perfect world in the right blend to extend 

benefits (Inoni, 2007). Since assets are rare, a general public must choose how to utilize those assets for its most extreme advantage. 

At the point when assets are utilized to create one service or good those assets wind up inaccessible for some other reason. Most 

investigations have been utilizing picks up got by fluctuation of the information proportions in view of suspicions about the future 

value structure of items such as maize yield and factor markets. Producers are value takers and accepted to have idealize advertise 

data; all information sources are of a similar quality from all makers in the market. Allocative proficiency estimates the separation 

between the farm and the purpose of maximum gainfulness, given market costs of inputs and yields. At the end of the day, the 

allocative effectiveness indicates whether the utilization of various production factors ensures the fulfillment of most production with 

a specific market cost. 

2.1.2 Profit-maximizing Hypothesis 
This theory assumes that producers have one aim of maximizing profits.  Firms pick the level of output which equates marginal 

revenue of producing an extra unit to its marginal cost.  The firm determines the price for both output and input and the quantities of 

output and input. The choice is constrained by the technology available and the budget. The firm produces technically feasible output. 

Application of the profit maximization hypothesis in maize production is criticized because many maize farmers produce for food 

security and not profit maximization (Nyoro et.al, 2004). However, the hypothesis provided a good starting point for analyzing 

farmers’ production behavior. This study borrowed from the fundamental result of this theory.  
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2.2 Empirical literature 

Karanja, et al., 1998, utilized a Tobit model and two phase minimum squares to display maize profitability and appropriation of 

advancements. They presumed that maize profitability expanded with manure utilize, vicinity to traversable streets, instruction, 

expansion and the nearness of a male in the family unit. Intra-zonal variety was higher than the mean between zonal and along these 

lines a sign of awesome efficiency development, if the level of profitability of the lower half of the ranchers could be hoisted in any 

event to the mean level inside each zone. Maize showcase changes have prompted a decline in maize costs and negative consequences 

for maize efficiency in all agro-local zones. Besides there is decrease in government inclusion and use on horticulture, bringing about 

low venture and support for ranchers (Oluoch, 2011). This has prompted wasteful maize creation and promoting frameworks which 

have added to financial stagnation and declining levels of destitution in Kenya (USAID, 2011). These seeds might not have been 

attempted on the homesteads in the region and the augmentation staffs might not have been comfortable with them. 

Nyoro (2000) utilized the parametric and non-parametric measurements to research the Allocative effectiveness of melon creation in 

Owerri West Local Government in Nigeria. The results indicated size of the family, input prices and size of the land are huge 

determinants of yield. Production was likewise decidedly impacted by size of land, amount of labour, and manure, capital and quality 

of seed planted. All the more along these lines, calculated allocative proficiency esteems demonstrated that land (1.14), compost 

(17.44) and seed (1.76) inputs were underutilized while labour (0.64) and capital (0.83) inputs were over used. 

 

A study by Belay and Abebaw (2001) on production of maize used a stochastic frontier function to explain technical efficiency in UK.  

The study explained technical efficiency by use of managerial and farm characteristics.  The Mean technical efficiency across regions 

was 67 percent. Correlation between irrigation of the potato crop was very high followed by the correlation between potato crop 

production and technical efficiency.  This showed that to increase maize production in UK then farmers were supposed to use 

irrigation. Farming experience in maize production and small-scale farming were negatively correlated with technical efficiency. 

Nyangito, 2003) examined allocative efficiency among pumpkin farmers in Nigeria using a stochastic frontier approach. The study 

found that the farming experience had a positive effect on allocative efficiency. The author observed that farmers’ wealth of 

experience in pumpkin farming made them able to allocate their resources more efficiently. According to Nyangito, 2003 the 

augmentation benefit needs to put more exertion in encouraging ranchers where to source credit from. This can be accomplished by 

the augmentation staff working together with the loaning organizations and including them in taking care of agriculturists' issues. This 

is pushed for by the National Agricultural Extension Policy (NAEP) as of now being utilized by the expansion benefit (MOARD, 

2001a; MOARD, 2001b; MOARD, 2002).  
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Chukwuji, et al., (2006) utilized two-step approach to analyze technical efficiency in maize farms of in India. The mean technical 

efficiency was 83.3 percent, meaning that farmers could increase maize production by 17 percent by use of present technology. Large-

scale farmers were less efficient than Small and medium-scale-farmers.  According to this study technology was critical in maize 

production.  The study recommended that to increase maize production farmers should embrace modern technology.  

Kosura (2008) also conducted a study on Kansas farms in the USA. The study applied a DEA & Tobit methodology used by many 

other authors to measure technical, allocative, scale and overall efficiencies and their determinants. According to her findings, off-

farm income had a positive effect on allocative efficiency. Education of the household head has also been found to significantly affect 

allocative efficiency.  

According to a study by Hazell and Peter (2009) in India, farmers’ years of schooling was found to have a positive effect on allocative 

efficiency; suggesting that the more years a farmer had spent in school the more able he was to efficiently allocate his farm resources. 

Oluoch (2011) uncovered that little scale ranchers in Western Province need attention to enhanced rural practices and specialized 

ability in light of the fact that the augmentation staff to agriculturist proportion is high. They likewise needed fund, experienced high 

financing costs on layaway offices and vulnerability of the correct seed to use because of flooding of the market by many seed 

organizations. 

3. METHODOLOGY 

3.1 Research design 
 

Descriptive survey design will be used in this study. The descriptive design assists the researcher in collecting data from a relatively 

larger number of cases at a particular time. The descriptive survey design helps answer the questions like who, what, where and how 

on describing the phenomenon on study. This design will be appropriate for the study because it enable data collection from the 

sample on the factors inhibiting maize production and come up with mitigating measures.  

3.2 Theoretical model 
 

This study adopted the theory of Production which is specified as follows: 

Y=f (L, S, F…) …..................................................................................... (1) 

Where Y is output, L is amount of labor; S is quantity of seeds used.  

The production function of any farmer depends on the availability of resources. A production may be defined as a Cobb-Douglas 

production function is given by:  
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)2(21 −−−−−−−−−−−−−−−−−−−−−−−−−−−−= αα KALY  

Where: Where 𝛼𝛼1 and 𝛼𝛼2 are the output elasticities. 

3.3 Model specification 
 

To achieve the objective of institutional roles in productivity of maize technical efficiency was estimated. The technical efficiency 

was estimated using the stochastic production frontier, which is specified as follow: 

𝑌𝑌𝑖𝑖 = 𝑓𝑓(𝑥𝑥𝑖𝑖 ,𝛽𝛽)𝑒𝑒𝑣𝑣𝑣𝑣𝑇𝑇𝑇𝑇𝑖𝑖(𝑖𝑖 = 1,2 …𝑛𝑛) … … … … … (3) 

Where: 

𝑌𝑌𝑖𝑖 is the output of ith household 

𝑥𝑥𝑖𝑖 is the vector of inputs used in the production 

𝑓𝑓(𝑥𝑥𝑖𝑖 ,𝛽𝛽) is the production frontier 

𝑒𝑒𝑣𝑣𝑣𝑣is the measures of random shocks and 

𝑇𝑇𝑇𝑇𝑖𝑖 is the technical efficiency of the household 

The value of technical efficiency varies between zero and one. When the technical efficiency is exactly equal to one, the actual output 

achieves its potential level. On the other hand, if technical efficiency is less than one, it implies the presence of technical inefficiency 

Rewriting equation 3.6 so as to derive the expression for technical efficiency yields the following: 

𝑇𝑇𝑇𝑇 =
𝑌𝑌𝑖𝑖

𝑓𝑓(𝑥𝑥𝑖𝑖 ,𝛽𝛽)𝑒𝑒𝑣𝑣𝑣𝑣
… … … … … … … … … … … … … … … (4) 

To determine the relationship between institutional and socio-economic factors influencing maize productivity and their levels of 

production efficiency, different explanatory Variables derived from the literature review were considered. The factors included: age, 

access to credit; access to market; education level household head, access to extension services, work experience in maize production; 

gender of the farmer, group membership, family size, and family income.  

 Tobit regression model was used to model the factors that affect the efficiency of maize farmers in Transzoia and Machakos County.  

The Tobit model was presented in linear form as:  
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𝐿𝐿𝑛𝑛(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) = 𝛽𝛽0+𝛽𝛽1𝑍𝑍𝑖𝑖 + 𝜀𝜀……………………………………………………. (5) 

Where 𝑍𝑍𝑖𝑖is a vector of explanatory variables given as : 

𝑍𝑍𝑖𝑖 = 𝑓𝑓(𝐶𝐶𝑃𝑃𝑇𝑇𝐶𝐶,𝐶𝐶𝐷𝐷𝐷𝐷𝑇𝑇,𝑇𝑇𝐷𝐷,𝑊𝑊𝑇𝑇,𝐺𝐺𝑇𝑇𝐺𝐺𝐶𝐶,𝐺𝐺𝐷𝐷𝐺𝐺𝐷𝐷𝑃𝑃,𝐴𝐴𝐺𝐺𝑇𝑇,𝑇𝑇𝐶𝐶𝐸𝐸,𝐺𝐺𝐺𝐺𝐷𝐷, 𝐷𝐷𝐺𝐺𝐶𝐶)………….. (6) 

Where 

CRED= access to credit 

DIST=Distance to the market 

EDU= Education level 

ES= access to extension services 

WE= Work experience 

GEND=gender of the farmer 

GSHIP=Group membership 

AGE=Age of the farmer 

HHS= Family size 

INC= Income of the household head 

Inserting equation 6 in to equation 5 yields equation 7 

𝐿𝐿𝑛𝑛(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) = 𝛽𝛽0 + 𝛽𝛽1𝐶𝐶𝑃𝑃𝑇𝑇𝐶𝐶 + 𝛽𝛽2𝐶𝐶𝐷𝐷𝐷𝐷𝑇𝑇 + 𝛽𝛽3𝑇𝑇𝐶𝐶𝐸𝐸 + 𝛽𝛽4𝑇𝑇𝐷𝐷 + 𝛽𝛽5𝑊𝑊𝑇𝑇 + 𝛽𝛽6𝐺𝐺𝑇𝑇𝐺𝐺𝐶𝐶 + 𝛽𝛽7𝐺𝐺𝐷𝐷𝐺𝐺𝐷𝐷𝑃𝑃 + 𝛽𝛽8𝐴𝐴𝐺𝐺𝑇𝑇 + 𝛽𝛽9𝐺𝐺𝐺𝐺𝐷𝐷 + 𝛽𝛽10𝐷𝐷𝐺𝐺𝐶𝐶

+ 𝜀𝜀… … … … … … … … … … … . (7) 

The likelihood ratio greater than 1 indicates that the event is more likely in the first group, while the likelihood ratio less than 1 

indicates that the event is less likely in the first group. 

3.6 Data collection and Data analysis 
 

The researcher used questionnaires and interview schedules. In order to collect data for the study, the researcher used questionnaires 

to get information the selected farmers in Transzoia and Machakos Counties. The questionnaire had both open and closed ended 

questions. The data was subjected to analysis using inferential statistics and correlation analysis, which was used to test the 
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hypothesis. Frequency and percentages were used in the analysis and presented in a tabular form to enhance interpretation of data. 

The frequencies and percentages were used to determine the factors influencing maize production by small scale farmers. 

4. EMPIRICAL FINDINGS  

4.1Institutional and socio-economic factors 

This section presents the discussion of various indicators of institutional and socio economic factors that affect maize productivity in 

Machakos and Transzoia Counties. Tobit regression of socioeconomic and institutional factors against predicted technical efficiency 

scores was employed. 

4.1.1 Source of technology 

The farmers were asked to state the source of the technology they used in the entire process of maize production. The results were 

reported in table 1for both counties. 

Table 1 Source of technology 

 Machakos County Transzoia County 

Source of technology frequency percentage frequency percentage 

Government Extension experts 10 9.9 56 56 

Group members 46 45.5 24 24 

NGO 9 8.9 6 6 

Other farmers 9 8.9 8 8 

Demonstration plot sites 17 16.8 5 5 

FFS 10 9.9 1 1 

Total 101 100 100 100 

 

Table 1 shows the source of technology for different farmers. Majority of Machakos farmers (45.5%) obtained technology from group 

members. 9.9 % of the total farmers in Machakos County obtained their technology from government extension officers 8.9 % of the 

farmers obtained technology from other farmers who were not in groups. In Transzoia county 56% of the farmers obtained technology 

from government extension officers and 24% of the respondents from group members. The results show that in Machakos county 

farmers had no access to extension services which may be the main reason for low maize productivity. In Transzoia County many 

farmers had access to extension services and this increased their maize productivity. 

4.1.2 Challenges faced by farmers 

Farmers face different challenges when producing maize. Table 2 shows different challenges faced by different farmers in Machakos 

and Transzoia County. 

Table 2 Challenges faced by farmers 

 Machakos County Transzoia County 

Challenges frequency percentage frequency percentage 

Ecological 14 13.9 26 26 

Economical 27 26.7 23 23 

Institutional  29 28.9 20 20 
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Social cultural 31 30.7 31 31 

Total 101 100 100 100 

 

Table 2 shows that most farmers in Machakos County faced institutional challenges (28.9%).The institutional challenges included 

poor pricing, poor transportation, corruption, cartels and lack of information from the Government. On the other hand, few farmers 

faced ecological challenges (123.9%). In Transzoia County many farmers faced social cultural challenges representing 31% of the 

total respondents. 23 % of the farmers in Transzoia County faced economic challenges in Transzoia County.  

4.1.3 Institutional factors 

Farmers were asked to state some institutional factors that affect maize productivity in both counties. Table 3 shows some of the 

institutional factors that affected maize productivity in Machakos and Transzoia County. 

Table 3 Institutional factors 

 Machakos County Transzoia County 

Institutional factors frequency percentage frequency percentage 

Lack of extensive services 25 25 30 30 

Poor land subdivision 11 11 10 10 

Poor maize varieties 10 10 7 6.9 

Ineffective pesticide 14 14 8 8 

Lack of field officers 8 8 10 9.9 

Lack of water for irrigation 6 5.9 9 10 

Corruption/cartels 25 24.9 26 25.9 

Total 100 100 100 100 

 

Lack of extensive services and corruption was the main course of low maize productivity in both Machakos and Transzoia County. 

The other challenge that contributed to 10% and 14% of low maize productivity in Machakos County was poor maize varieties and 

ineffective pesticide respectively. In Transzoia County there was a problem of poor land subdivision which made 10 % of the farmer 

to under produce maize in that region. 

 

4.1.4 Extension service roles 

Farmers were asked to indicate if extension services play a significant role in influencing maize productivity in their farm. The 

findings are shown in Table 4. 

Table 4 Extension service roles 

 Machakos County Transzoia County 

Extension service roles frequency percentage frequency percentage 

Strongly agree 52 51.5 60 60 

Agree 19 18.8 24 24 

Uncertain 16 15.8 8 8 

Disagree 10 9.9 5 5 
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Strongly disagree 4 4 3 3 

Total 101 100 100 100 

 

Table 4 shows that 52 % of the farmers strongly agreed that extension service prayed a role in enhancing maize productivity in 

Machakos County. 19% of the famers agreed while 16 % of the respondents were uncertain about the role of extension services. 10% 

of the farmers disagreed while 4 % strongly disagreed on the same issue. In Transzoia County 60 % of the farmers strongly agreed 

that extension service prayed a role in enhancing maize productivity in Transzoia County. 24% of the famers agreed while 8 % of the 

respondents were uncertain about the role of extension services. 5 % of the farmers disagreed while 3 % strongly disagreed on the 

same issue. 

4.1.5 Farmers were asked to indicate if adoption of new technology plays a significant role in influencing the maize productivity. The 

findings are shown in Table 5. 

Table 5 Role of technology                                                               

 Machakos County Transzoia County 

Technology role frequency percentage frequency percentage 

Strongly agree 36 35.6 58 58 

Agree 26 25.7 24 24 

Uncertain 2 2 10 10 

Disagree 24 23.8 6 6 

Strongly disagree 13 12.9 2 2 

Total 101 100 100 100 

 

Table 5 shows that 36 % of the farmers strongly agreed that technology prayed a role in enhancing maize productivity in Machakos 

County. 26 % of the famers agreed while 2 % of the respondents were uncertain about the role of technology. 24 % of the farmers 

disagreed while 13 % strongly disagreed on the same issue. In Transzoia County 58 % of the farmers strongly agreed that technology 

prayed a role in enhancing maize productivity in Transzoia County. 24% of the famers agreed while 10 % of the respondents were 

uncertain about the role of technology. 6 % of the farmers disagreed while 2 % strongly disagreed on the role of technology on maize 

productivity. 

 4.2 Tobit regression of socioeconomic and institutional factors 
 

The results in Table 6 indicated that the estimates from a Tobit regression of socioeconomic and institutional factors against predicted 

technical efficiency scores. 

Table 6 Tobit regression for Machakos County  

Dependent Variable: Maize productivity   

Method: Tobit regression   
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Included observations: 101  

Variable Coefficient Std. Error t-Statistic Prob.   

Access to credit 13.046 2.113 6.123 0.000 

Distance to market -2.955 1.021 -2.894 0.003 

Farming experience 20.771 8.7702 2.37 0.020 

Extension services 14.015 33.411 0.42 0.676 

Group membership 294.639 89.457 3.89 0.001 

Age of the farmer -2.313 2.758 -0.84 0.404 

Education level 21.262 9.223 2.31 0.003 

Family size 36.815 28.685 1.28 0.203 

Household income 0.912 0.126 7.582 0.004 

Constant 215.931 338.387 0.64 0.525 

LR chi2(10) 27.04 

Prob>chi2 0.0026 

Pseudo R2 0.382 

 

Credit access in Machakos County had positive influence on maize productivity and was significant at 5% level. The results indicated 

that a unit increase in the access to credit maize productivity by 13.046 units. The other variables that had positive significant 

influence on maize productivity include farming experience, extension services, group membership, education level of the farmer, 

size of the family and household income. Farmer who was in group increased maize productivity by 294.6 units holding other factors 

constant. Increase in farming experience by one unit increases maize productivity by 20.771 units.  

This revealed that access to extension services help maize farmers to obtain information on different good agricultural practices such 

as land preparation, planting, weeding, fertilizers application pests and diseases control methods and insights on innovative farming 

techniques that guarantee higher productivity of maize crop. The results were supported by Ntabakirabose (2017) observed that 

farmers who get adequate extension contacts are able to access modern agricultural technology for input mobilization, input use and 

disease control, which enable them to increase maize productivity. 

The regression results also show that maize productivity responded negatively to the distance between the farmer and the market. 

Increase in distance by one unit reduces the maize productivity by 2.955 units. Also increase in age of the famer by one year will 

reduce the maize productivity by 2.313 units holding other factors constant. 

The pseudo R2 was 38.2% which is higher than 20% hence it  was the best a turn signal indicating that the explanatory variables for 

the model were able to explain 38.2 % of the variations in maize productivity. 

Table 7 Tobit regression for Transzoia County  

Dependent Variable: Maize productivity   

Method: Tobit regression   

Included observations: 100  

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8632
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              261 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8632   www.ijsrp.org 

Variable Coefficient Std. Error t-Statistic Prob.   

Access to credit 1377.368 600.993 2.29 0.024 

Distance to market -34.348 134.959 -0.25 0.800 

Farming experience 32.8822 64.375 -0.51 0.611 

Extension services 442.738 170.858 2.6 0.012 

Group membership -90.576 596.101 -0.15 0.880 

Age of the farmer 22.591 10.333 2.187 0.002 

Education level 179.826 89.213 2.01 0.013 

Family size 266.206 138.538 1.92 0.058 

Household income 0.043 0.010 4.10 0.000 

Constant 9177.974 2317.938 3.96 0.000 

LR chi2(10) 37.68 

Prob>chi2 0.0000 

Pseudo R2 0.282 

 

 

Credit access in Transzoia County had positive influence on maize productivity and was significant at 5% level. The results indicated 

that a unit increase in the access to credit maize productivity by 1377.368 units. The other variables that had positive significant 

influence on maize productivity include extension services, age of the farmer, farming experience education level of the farmer, size 

of the family and household income. Increase in farming experience by one unit increases maize productivity by 32.882 units. 

The result also reveals that an increase in the distance between the farmer and the market by one kilometer will reduce maize 

productivity by 34.35 units. Therefore the farmers situated near the markets had more maize productivity than those located far from 

the areas. This is because a farmer located far from the market incurs more costs to transport farm inputs from the market all the way 

to the farm. The pseudo R2 was 28.2% which is higher than 20% hence it was the best a turn signal indicating that the explanatory 

variables for the model were able to explain 28.2 % of the variations in maize productivity. 

5. Summary, conclusions and policy implications 
 

The study revealed that the variables that had positive significant influence on maize productivity include farming experience, 

extension services, group membership, education level of the farmer, size of the family and household income. The regression results 

also showed that maize productivity responded negatively to the distance between the farmer and the market. Increase in distance by 

one unit reduces the maize productivity by 2.955 units. Also increase in age of the famer by one year will reduce the maize 

productivity by 2.313 units holding other factors constant. Access to extension services helps maize farmers to obtain information on 

different good agricultural practices such as land preparation, planting; weeding, fertilizers application pests and diseases control 

methods and insights on innovative farming techniques that guarantee higher productivity of maize crop. Activities such as further 
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education help the farmers to increase rate of maize production. It can be deduced that the quantity of maize produced brings along 

with diverse effects to the wellbeing and the economy of the country. In both counties the challenges of corruption topped the list, this 

calls for the Government to strengthen the in agricultural sector through the consideration of specific anticorruption policies intended 

to seal the areas considered corrupt. The problem of poverty will be eradicated. Creates employment opportunities and enhances food 

security in the country. The agricultural sector should develop new technologies that will help reduce soil erosion and conserve water 

and soils. This will ensure crops are produced in large quantities and there is a stable food in terms of mass production of crops. 
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ANNEX III Machakos County Constituencies 
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Abstract- A large population of the world today depend on plant 
and plant resources food and as remedy for health challenges and 
wellbeing. Plants naturally contain in them phytochemicals which 
prevent and protect them against infections and diseases and these 
phytochemicals have been reported very useful for human’s health 
and wellbeing. They are extracted from plants and used as 
lifesaving drugs for several disorders. 
          Aerial yam (Dioscorea bulbifera) is an indigenous plant 
grown by few for food. It grows very rapidly and can adapt to 
different environmental conditions. It is used traditionally to treat 
ailments like diarrhea, dysentery, and cholera (Cobley, 1962). 
Information also has it that it is used by rural diabetes patients.  
          The phytochemical composition of the aerial yam was 
determined. The plant bulbils was collected from local farmers in 
Ohafia Local Government Area of Abia State and planted in a 
green house. Leaves samples were collected and phytochemical 
screening carried out. The result revealed that , out of the ten (10) 
phytochemicals screened for which included alkaloids, 
glycosides, saponins, tannins, flavonoids, reducing compounds, 
polyphenol, phlobatannins, anthraquinones and hydroxymethyl 
anthraquinones, only plobatannins, anthraquinone and 
hydroxymethyl anthraquinone were absent. 
          Dioscorea bulbifera which is almost going to an extinct in 
the Niger-Delta region of Nigeria should be cultivated to prevent 
its extinction. The plant does not just provide energy food but also 
rich in phytochemicals which can be used for human wellbeing. 
 
Index Terms- aerial yam (Dioscorea bulbifera), composition, 
phytochemicals 
 

I. INTRODUCTION 
lants are vital for human health and wellbeing. More than 80% 
of the world’s population today relies on plant as herbal 

remedy for the various ailment and health challenges (WHO), and 
plants used as remedy for the various health challenges contain in 
them bioactive compounds called phytochemicals. 
Phytochemicals occur naturally in leaves, roots and stems of plants 
where their function is to help the plants fight against foreign 
bodies thereby preventing and protecting them from various 
diseases. Likewise, in human, they bring about defence 
mechanism that prevent and protect them from various diseases. 
Phytochemicals consists of primary and secondary constituents. 
The primary constituents include chlorophyll, proteins, sugars and 
amino acids while the secondary constituents include alkaloids, 

flavonoids, phlobatannins etc. (Krishnaiah et al., 2007). The 
secondary constituents have been reported useful for human’s 
health and wellbeing. For instance, alkaloids are used as 
anaesthetic. They act as lifesaving drugs in some serious disorders 
like heart failure, cancer, malaria and diabetes (Gilbert, 2017). 
Flavonoids possess many useful properties including anti-
microbial, anti -allergic, anti -tumour and anti-inflammatory 
activities (Mohammad and Elham, 2013). Tannins serves as a 
coagulant aid (Ozacar and Sengil, 2002), acts as an anti-oxidant 
and anti-fungal activities (Nouioua Wafa et al., 2016). 
          Aerial yam (Dioscorea bulbifera) is cultivated for its cheap 
source of carbohydrate by a few local farmers especially females 
in the Niger Delta region of Nigeria. It grows quickly and has the 
ability to adapt to different environmental conditions (Osuagwu et 
al., 2013). It has been used traditionally to treat ailments like 
diarrhea cholera and dysentery (Cobley, 1962). Information from 
the rural dwellers has it that, it is quite useful for diabetes patients. 
This study therefore aim at determining the phytochemical 
constituents (secondary) of the leaves of Dioscorea bulbifera.  
 

II. MATERIALS AND METHODS 
Collection of Dioscorea bulbifera bulbils and planting 
          The bulbils of Dioscorea bulbifera was collected from local 
farmers in Ohafia Local Government Area of Abia State and 
planted in poly bags filled with a known weight of dry loamy soil. 
The bags were placed in a greenhouse and watered everyday with 
250ml of distilled water till sprouting and emergence. After 
emergence, the plants were watered weekly till fully grown and 
leaves sample collected. 
Sample preparation 
          The leaves of the plant collected were washed with water to 
remove debris and air dried at room temperature. The dried leaves 
samples were ground into powder using mortar and pistil. 
Preparation of the extracts 
          10g of the powdered sample was transferred into a conical 
flask and 100ml of distilled water was added and left for 24 hours, 
after which, it was filtered to have the aqueous extract. The same 
procedure was repeated but with ethanol to have the ethanol 
extract. These were properly labelled. 
Screening for phytochemicals 
          The aqueous and ethanol extracts were used respectively to 
carry out the phytochemical screening using standard procedures 
as describe by Sofowara (1993). The phytochemicals screened for 
included flavonoids, polyphenols, Anthraguinones. Tannins, 

P 
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alkaloids, saponins, glycosides, reducing compounds, 
phlobatannin and hydroxymethyl anthraquinone. 
 

III. RESULT 
          The result for the screening of the phytochemicals 
constituents of the leaves of Dioscorea bulbifera is shown in the 
table 1 below. The result reveals that the leaves of the plant 
contained the following phytochemicals screened for: 
1. Alkaloids 
2. Glycosides 
3. Saponins 
4. Tannins 
5. Flavonoids 
6. Reducing compounds 
7. Polyphenols 
 

Table 1 Phytochemical screening of the leaves of Dioscorea 
bulbifera 

 
S/n Chemical constituents Ethanol 

extract 
Aqueous 
extract 

1. Alkaloids ++ + 
2. Glycosides + ++ 
3. Saponins + ++ 
4. Tannins ++ + 
5. Flavonoids + ++ 
6. Reducing compounds ++ ++ 
7. Polyphenols +++ +++ 
8. Phlobatannins - - 
9. Anthraquinones - - 
10. Hydroxymethyl 

Anthraquinones 
- - 

 
Present 
Present in excess 
Present in much excess 
Absent 
 

IV. DISCUSSION 
          It is evident from the result that the leaves of Dioscorea 
bulbifera are rich in various phytochemicals. Alkaloids and 
saponins reported common phytochemicals in the leaves of plants 
(Kavit et al., 2013) were shown present among others in the plant. 
These phytochemicals have been reported to exhibit unique 
properties in plants as well as in human health and wellbeing. For 
instance, alkaloids acts as lifesaving drugs in disorder like malaria, 
diabetes etc. (Gilbert, 2017). 
          The presence of these phytochemicals in Dioscorea 
bulbifera could account for its ability to adapt to various 

environmental conditions. This plant could be used by 
pharmaceuticals for the extraction of the various phytochemicals 
for drugs for the various ailment and even in industries. This then 
calls for its cultivation to avoid extinct as it could be quite useful 
both for food especially in this era of climate change and for other 
purposes. 
 

V. CONCLUSION 
          Dioscorea bulbifera have the potential of providing food 
security in this era of climate change shown by its rapid growth 
and ability to adapt to different environmental condition. It is rich 
in phytochemicals and could be used by the pharmaceutical sector. 
Its cultivation should be encouraged. 
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Abstract- Risk exists as a consequence of uncertainty and is 
present in all activities whatever the size or complexity and 
whatever industry or business sector. It is important to understand 
that risk is a broader concept than the traditional view of merely a 
threat.  
            Risk is a complex and vital topic which has been discussed 
for decades and risk management is a dynamic and well 
established discipline forming a core part in organizational 
strategic management. Good understanding of risk is critical for 
generating an analysis about the ways it can be controlled and in 
order to find the most effective method of this control.  
            Nowadays, there are many tools available which can deal 
with the underlying theory concept of risk which identify and 
manage risk. It has become well known that risk management can 
be an effective formalization system that can be addressed and 
manage a whole lot of risk activities in a company. 

I. INTRODUCTION 
isk management is about making the most of opportunities 
(making the right decisions) and about achieving objectives 

once those decisions are made. This is achieved through 
transferring risks, controlling risks, and living with risk.  
          When financial markets experience a significant disruption, 
a systematic approach to risk management requires policymakers 
to be preemptive in responding to the macroeconomic implications 
of incoming financial market information, and decisive actions 
may be required to reduce the likelihood of an adverse feedback 
loop. The central bank also needs to exhibit flexibility, not only in 
moving decisively to reduce downside risks arising from a 
financial market disruption, but also in being prepared to take back 
some of that insurance in response to a recovery in financial 
markets or an upward shift in inflation risks. 
 

II. FINANCIAL RISKS 
          Financial risks involve contractual or potential contracted 
payments where the cash flows either are known for certain or are 
conditional. A conditional cash flow requires some event to make 
it take place. For instance, an insurance company may expect to 
make claims on policies, but it will not know the exact amount 
until a claim is made. The timing of these cash flows is also either 
certain or conditional. Conditional timing is where the exact 

                                                 
1 Moles Peter, (2016), Financial Risk Management, Sources of 
Financial Risk and Risk Assessment, Edinburgh Business 
School, Heriot-Watt, University Edinburgh  

datethat the cash flow will occur is not known for certain ahead of 
time, although it might be expected.  
          Various risks will affect an organisation’s reported 
accounting numbers. The most common type of exposure is 
transaction exposure, which is based on contracted transactions. 
This is most evident in terms of foreign exchange rate risk where 
the value of payables and receivables in a foreign currency will 
vary directly with changes in the foreign exchange rate. There is, 
therefore, a risk of an actual cash lossif the position is not managed 
or completely hedged. The second kind of accounting exposure 
arises from the translationof foreign currency items into the 
reporting currency (and hence it is also known as accounting 
exposure). Although no cash transactions arise, since the 
organisation is merely consolidating different sets of accounting 
numbers, changes in the rate used to convert currencies between 
one reporting date and another will create bookkeeping losses or 
gains. The translation problem arises because of two different 
effects.  
           Accounting numbers are a combination of historic and 
current activities, and one view holds that it is the inherent 
contradictions within accounting conventions for creating sets of 
financial statements that create the problem. 1 
          Contingent exposures are those created by expected but not, 
as yet, contracted transactions. Typically an organisation will have 
some expectation of sales to be made or costs to be incurred in the 
future on its recurring business. Although these revenues and 
expenses are not yet binding, there is a high probability that some 
or all of the anticipated cash flows will materialise. If such cash 
flows are denominated in a foreign currency or sensitive to 
changes in commodity prices or interest rates, then the value or 
magnitude of such expected cash flows may change in line with 
changes in these risk factors. A typical example would be an 
organisation bidding for a project or contract in a foreign currency 
where the value will fluctuate in line with changes in currency 
rates, adding a large undesirable element of unpredictability to the 
profitability of the contract.  
          Nowadays modern banking is about controlling risk and 
returns. The ability of a financial institution to control risk is a key 
factor that determines its success or its failure in markets. As the 
late financial crisis has demonstrated institutions that were not 
properly prepared to face the crisis, failed and they were either 
bailed out by governments or serve economists as bad example. 
This is the reason risk management is an important field of every 
financial institution.  

 
 

R 
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          Risk matters only when it causes financial losses and 
financial risk is the one linked with financial assets and portfolios 
and is classified in broader categories; market risk, credit risk, 
liquidity risk and operational risk. There is evidence that these 
types of risk can affect one another.  

• Market risk is the one linked with the movements of the 
price level of market.  

• Credit risk is generated when parties involved in an 
economic contract are either incapable or reluctant to 
satisfy their commitments. 

• Liquidity risk  can be classified into two forms:  
a. Asset liquidity risk arises when a transaction 

cannot be conducted at prevailing market prices 
owing to the size of the position relative to 
normal trading lots, varies across categories off 
assets and across time as a function of prevailing 
market condition. 

b. Funding risk refers to inability to meet 
payments obligations which may force early 
liquidation, thus transforming “paper” losses 
into realized losses. 2 

• Operational risk can be created from various factors 
such as “control failure”, referring to a failure to control 
market exposures, “liquidity risk”, created by lack of 
funds, “money transfer risk”, loss due to unsuccessful 
settlement, “model risk”, when a financial instrument is 
not properly valued. Due to the fact that operational risk 
is affected by lots of factors is also hard to measure it.  

 
          Controlling risk after the recent financial crisis is as 
important as ever, and everyone in the field is trying to improve 
the necessary means to do it. Regulators announced measures 
against excessive risk taking in an attempt to avoid another 
financial crisis and risk managers are trying to improve their 
instruments in order to be able to minimize or even eliminate 
effects of another financial crisis. Management of financial risk is 
to design and exercise techniques to recognize, calculate and 
control risk.  
          Banks, insurance companies need to be able to measure the 
risk that their portfolios might face, in order to prepare their 
“defense” against it. VaR ( variation of risk factors) is a way to 
measure market risk. The two of the most acceptable explanation 
of Var explains that “the aim of VaR is to calculate the likely loss 
a bank might experience on its trading book”3 or that: “VaR 
describes the quantile of the projected distribution of gains and 
losses over the target horizon. If α is the chosen level of 
confidence, VaR is the 1-α lower tail of the distribution.”4 VaR is 
an estimation of the greatest loss that a portfolio might suffer.  
          Capital requirements the past decades were simple-minded 
and not flexible and did not reflect the underlying economic risks. 
For this reason regulators established rules for capital 
requirements based on risk, in order to avoid other unpleasant 
                                                 
2 Jorion Philippe, (2007), Value at Risk – The New Benchmark 
for Managing Financial Risk, Switzerland. 
3 Matthews, Kent and Thompson, John, (2005),The economics of 
banking. New Jersey. 
4 Philippe, (2007), Value at Risk – The New Benchmark for 
Managing Financial Risk, Switzerland, 

economic disasters. These rules were based on VaR methods about 
the calculation of market risk.  
          In April 1955, the Basle Committee on Banking Supervision 
provided banks certain parameters to use in their own VaR models 
in order to calculate their capital requirements for market risk. The 
US Federal Reserve (June 1995) proposed an approach allowing 
banks to use their own VaR models to calculate capital 
requirements for market risk, forcing penalties if the losses exceed 
capital requirement. In 1996 EU’s applied Capital Adequacy 
Directive allowing VaR models to be used to calculate capital 
requirements for foreign exchange positions, making a decision to 
allow VaR to compute capital requirements for other market risks. 
5 

III. RISK MANAGEMENT 
          Risk management is a rapidly developing discipline and 
there are many and varied views and descriptions of what risk 
management involves, how it should be conducted and what it is 
for.  
          Risk management is increasingly recognized as being 
concerned with both positive and negative aspects of risk. 
Therefore this standard considers risk from both perspectives. In 
the safety field, it is generally recognized that consequences are 
only negative and therefore the management of safety risk is 
focused on prevention and mitigation of harm. Risk management 
should be a continuous and developing process which runs 
throughout the organization’s strategy and the implementation of 
that strategy. It should address methodically all the risks 
surrounding the organization’s activities past, present and in 
particular, future. 
          While executives have an interest in avoiding large losses in 
the future, ultimately they are agents of investors, and incentive 
for risk management should come from this diffuse group. More 
thoughtfully designed, shareholder approved pay packages that 
incorporate risk-adjusted performance measures can send 
important messages to firm managers about the risk level with 
which they are comfortable.  
          Many regulations are aimed at preventing the powerful from 
taking advantage of the weak, but the real problems with the credit 
crisis were caused by people systematically acting in opposition to 
their long-term self interest. Designing an effective system is a 
difficult task, but a principle-based approach to regulation 
focusing on the enterprise-wide risk position of a firm, and the role 
the firm plays within the economy, could help limit systemic 
problems in the future.6 
          Risk management, financial or otherwise, follows a logical 
process. At its simplest it involves three steps:  

• awareness of the risks being taken by the firm, 
organisation or individual;  

• Measurement of the risks to determine their impact and 
materiality; and  

5 Dowd, Kevin, (2005), Measuring Market Risk, John Wiley & 
Sons. 
 
6 Hubbard, Douglas, (2009), The Failure of Risk Management: 
Why It's Broken and How to Fix It. John Wiley & Sons. 
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• risk adjustment through the adoption of policies or a 
course of action to manage or reduce the risks. 

 Some risks will be well known since they have been 
identified, other risks will emerge as a result of changing 
conditions. Management may have a prior awareness, or there may 
be a specific experience of certain risks. Other methods of 
becoming aware of risks include standard analytic methods such 
as fault tracing; the use of experts (for instance Delphi 
forecasting); scenario building (via an investigation of Murphy’s 
law – that is, what can go wrong will go wrong); 
brainstorming;and other similar approaches used to identify the 
factors ina particular industry, economic environment or within 
the firm.7  
          Risk measurement transforms that which is difficult to 
measure into quantifiable risks. The principal task initially is to 
model riskin order to measure its impact. Once the extent of the 
exposure has been determined, decisions about the appropriate 
course of action can be made. Typically, the procedure is to 
evaluate these risks using a cost–benefit approach (or, 
alternatively, the risk–reward trade-off) according to 
predetermined criteria. In principle the decision will depend on the 
costs and benefits involved in the different courses of action. 
There will be a trade-off between the benefits of risk reduction and 
the costs to be incurred.  
          Risk adjustment involves changing the nature of the risk 
from an undesirable level to an acceptable one. Three different 
approaches exist that include elements of risk pooling and risk 
transfer. The first involves insurance, where the risk is transferred 
to another party better able to accept the risk. The second approach 
uses hedging. This is the principle of off setting one risk with an 
opposite position in the same or similar risk. If the hedge works, 
the two risks should be self-cancelling. A decision can be made 
about how much of the total risk is to be hedged.  
 

IV. MONETARY POLICY 
          Monetary policies are actions of a central bank, currency 
board or other regulatory committee that determine the size and 
rate of growth of the money supply, which in turn affects interest 
rates. Monetary policy is maintained through actions such as 
increasing the interest rate, or changing the amount of money 
banks need to keep in the vault (bank reserves). 
          The global financial crisis has challenged the conventional 
views on the role of monetary policy. Post-crisis, the weight of 
arguments tilts towards acceptance of financial stability as an 
objective of central bank or monetary policy. However, the key 
challenge is to evolve a consistent framework for implementation. 
While interest rate can continue as the dominant instrument for 

                                                 
7 Moles Peter, (2016), Financial Risk Management, Sources of 
Financial Risk and Risk Assessment, Edinburgh Business 
School, Heriot-Watt, University Edinburgh 
8  Bean, Charles, Matthias Paustian, Adrian Penalver and Tim 
Taylor, (2010), “Monetary Policy after the Fall”, Paper presented 
at the Federal Reserve Bank of Kansas City Annual Conference 
Jackson Hole, Wyoming 
9 Carney M., (2009), “Some Considerations on Using Monetary 
Policy to Stabilize Economic Activity”, Remarks at the 

implementing monetary policy, supplementing it with other 
quantity or macro prudential instruments even in normal times will 
not only enhance the flexibility of monetary policy to attain 
multiple objectives but could also obviate the risk of hitting the 
zero lower bound.8 
          The international central banking community has always 
been eager to learn from past developments and experiences, also 
with respect to different experiences across countries. Differences 
exist in the way monetary policy is conducted across countries. It 
is precisely because of the open-mindedness in discussing and the 
willingness to learn from each others’ experiences during the past 
century that monetary policy making went through an 
evolutionary process.9 
          It has now become clear that the Global financial crisis was 
not an outcome of any single cause rather the result of the complex 
interaction between a host of macroeconomic and microeconomic 
factors. From a macroeconomic perspective, the crisis has been 
viewed as being caused by the persistence of global imbalances, 
excessively accommodative monetary policy pursued in major 
advanced economies and lack of recognition of asset prices in 
policy formulation. The microeconomic causes highlighted in the 
literature are the excessive credit growth and associated leverages, 
the lowering of credit standards, rapid financial innovations 
without adequate regulation, inadequate corporate governance, 
inappropriate incentive structure in the financial sector and overall 
lax oversight of the financial system.10 
          First line of defense against financial instability involves the 
tools that will make the structure of the financial system less prone 
to crisis. These structural resiliency tools include higher capital 
standards (including a minimum non-risk-based leverage ratio, as 
well as risk-based capital standards), liquidity standards, stress 
tests, living wills, and effective resolution methods for 
systemically important bank and nonbank financial institutions.  
          Very loose monetary policy increases the likelihood that 
financial instabilities will develop, thereby increasing the 
likelihood that macroprudential policy tools will be needed. Tight 
macroprudential policy can tighten financial conditions more 
generally, thereby increasing the likelihood that a monetary policy 
response will be needed. 
          Monetary policy should remain focused on promoting price 
stability and maximum employment. When making monetary 
policy decisions, it is needed to be cognizant of the linkages 
between our monetary policy actions and financial stability. In the 
case of the housing market, which precipitated the last crisis, 
policymakers underestimated the breadth and depth of the 
negative impact this would have on the rest of the economy and 
financial system. To the extent that we misjudged the impact, there 
is a larger potential gain to carefully monitoring financial market 
conditions, implementing the structural macroprudential tools, 

symposium on Financial stability and macroeconomic policy 
sponsored by the Federal Reserve Bank of Kansas City, Jackson 
Hole, Wyoming. 
10 Bean, Charles, Matthias Paustian, Adrian Penalver and Tim 
Taylor, (2010), “Monetary Policy after the Fall”, Paper presented 
at the Federal Reserve Bank of Kansas City Annual Conference 
Jackson Hole, Wyoming. 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8634
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              270 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8634    www.ijsrp.org 

and being open to taking offsetting action should imbalances 
develop.11 
          If macroprudential tools proved to be inadequate and 
financial stability risks continued to grow, monetary policy should 
be on the table as a possible defense. In this case, the blurring 
between financial stability goals and monetary policy goals would 
be high. 
          Monetary policy mainly works through its ability to affect 
current and expected future interest rates; however, in certain 
circumstances, it also has the ability to affect risk-taking by 
investors and financial institutions, and thereby is linked to 
financial stability.12 
          Goals of monetary policy and financial stability are 
complementary. Price stability helps businesses, households, and 
financial institutions make better decisions, thereby fostering the 
stability of the financial system. And a stable financial system 
allows for more effective transmission of monetary policy 
throughout the economy.  
          Financial imbalances can build up even in a low-inflation 
environment, so that while price stability may promote financial 
stability, it is not a sufficient condition. Financial instability can 
arise from nonbanks and from institutions that are solvent and not 
necessarily highly leveraged. Good examples for this are shown 
during the world financial crise.13 
          When borrowers cannot be forced to repay, all lending is 
collateralized. When the economy is performing well, the value of 
the collateral increases, which supports further borrowing and 
higher output. But when a negative shock hits the economy and 
output declines, collateral values also fall, which means borrowing 
falls, which depresses output even further.14 Thus, the collateral 
constraint is a mechanism that amplifies and propagates the effects 
of temporary shocks on the economy.15 
          Economic boom increases bank capital levels high enough 
so that credit is amply available to borrowers. This lowers the 
volatility of both output and asset prices. The lower volatility 
induces banks to increase their leverage and lend even more, so 
much so that the system is now vulnerable to a negative shock.16  
          During the financial crisis, when financial markets are not 
functioning well, the transmission of monetary policy to the 
economy can be disrupted. In those circumstances, the actions 
taken to implement monetary policy can also affect financial 
stability. Nonconventional monetary policy, including large-scale 
asset purchases and the extended period of very low interest rates, 

                                                 
11 Peek, Rosengren, and Tootell’s (2015) textural analysis of the 
transcripts of FOMC meetings from 1982 through 2009 suggests 
that the FOMC does consider financial stability when setting 
monetary policy 
12Adrian, Tobias, and Hyun Song Shin, (2011), “Financial 
Intermediaries and Monetary Economics,” in Handbook of 
Monetary Economics, Vol. 3a, ed. by B. M. Friedman and M. 
Woodford. New York: Elsevier, pp. 601-650.  
13Feroli, Kashyap, Schoenholtz, and Shin (2014) focus on market 
“tantrums,” which they define as periods in which risk premiums 
inherent in market interest rates fluctuate widely. Using data on 
inflows and outflows to open-end mutual funds, they conclude 
that market tantrums can arise independently of the degree of 
leverage in the system.  

could pose potential risks to financial stability by affecting market 
functioning and by spurring risk-taking in a search for yield.17  
          In deciding whether to take action against a growing 
imbalance, policymakers need to balance the expected 
improvement in future economic conditions against the potential 
cost of unduly limiting credit extension. That may be a premature 
question at this point. There are likely things that can be done and 
that are being done to lower the risk to financial stability without 
much cost in terms of longer-run growth.  
 

V. MONETARY POLICY AND RISK MANAGEMENT 
          The financial system has sustained many changes since the 
financial crisis and the Central Banks have had an unenviable task 
of stimulating the economy, encouraging lending, managing 
inflation an exchange rates. A central bank is commonly known as 
a lender of last resort, or as a “banker’s bank.”  Most developing 
countries have a central bank that controls the credit system. These 
central banks exercise control by setting short-term interest rates 
(that is, the rates at which loans of last resort are made).  Central 
banks may also control the money supply by requiring 
participating banks to keep a percentage of their holdings in 
reserve. 
          Central banks care about financial stability. Financial 
institutions are able to provide valuable credit, risk-management, 
and liquidity services to businesses and households because they 
are designed to take risks and are highly leveraged compared with 
nonfinancial businesses. But this risk-taking and leverage raise the 
possibility of systemic problems that could threaten the 
functioning of the financial system, hurt real economic activity, 
and impose significant economic costs.  
          Central bank should care about financial stability to the 
extent that it affects the health of the real economy. Volatility or 
minor disruptions in financial markets that represent the ebb and 
flow of a dynamic economy but do not threaten the health of the 
economy are not something the monetary policy authority should 
respond to. System resiliency is the ability of the financial system 
to continue to provide the core financial services of 
intermediation, risk management, and payments in the face of the 
inevitable shocks that will hit a dynamic economy.18 
          The preservation of stability in the financial system requires 
an understanding of how macroeconomic developments interact 
with institutional behaviour and prudential norms to support or 

14 Kiyotaki, Nobu, and John Moore, “Credit Cycles,” Journal of 
Political Economy 105, 1997, pp. 211-248. 
15 Ibid 
16 Brunnermeier, Markus K., and Yuliy Sannikov, “A 
Macroeconomic Model with a Financial Sector,” American 
Economic Review 104, 2014, pp. 379-421. 
17 Board of Governors of the Federal Reserve System,(2016), 
“Developments Related to Financial Stability,” in the Monetary 
Policy Report, pp. 20-21. 
18 Tucker, Paul, (2015),“Microprudential Versus 
Macroprudential Supervision: Functions That Make Sense Only 
as Part of an Overall Regime for Financial Stability,” paper 
presented at the Federal Reserve Bank of Boston 59th Economic 
Conference: Macroprudential Monetary Policy, October 2-3. 
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undermine equilibrating tendencies. And the implementation of 
monetary policy requires an understanding of the fact that the 
consequences of monetary policy for economic behaviour go 
much wider than their impact on the consumer price index.  
          This is much more than simply a matter of who does what, 
of whether responsibility for supervision of banks is located inside 
or outside the central bank. One could even argue that the loss of 
supervisory responsibilities by central banks has prompted a 
healthy re-examination of what is meant by systemic stability, and 
how it can be achieved in a world of many actors.  
          In the euro area, the full transmission of interest rate 
decisions to output has been estimated to be between one and two 
years, and even longer for inflation. A tail risk, if it materialises, 
may cause the economy to react in a non-linear and potentially 
disruptive way – hyperinflation and deflation being typical 
examples of risks central banks want to avoid. 
          For all these reasons, central banks usually augment their 
forecasts with an assessment of the risks surrounding them. This 
comprises a distribution of risks – the range of possible outcomes 
and the likelihood of their happening – which, in turn, allowing to 
form a view on the balance of risks, i.e. whether they are overall 
tilted to the upside or downside, and on the probability of tail 
events. Central banks’ ability to contribute to the stability of the 
financial system is based on their unique capacity to create 
liquidity without constraints. Consequently, a central bank can 
make a substantial contribution to the resolution of a liquidity 
crisis through the provision of adequate amounts of liquidity. 
          The crisis exposed weaknesses in central bank liquidity 
management and in national and international crisis management 
frameworks. These weaknesses have created an awareness of the 
need for more flexible, formal, and better coordinated 
arrangements. The market-based single short-term policy interest 
rate approach helped establish and entrench price stability before 
the crisis.19 For many advanced economy central banks, the 
operational framework is complemented by standing lending and 
borrowing facilities that establish a corridor around the policy rate, 
and remunerated and/or required reserves.  
          Before the crisis, most central banks conducted monetary 
operations through narrow channels, with the expectation that 
funds would be redistributed to the institutions and markets most 
in need of funding. During the crisis, some aspects of liquidity 
provision proved to be too rigid to address problems in specific 
markets and institutions that caused systemic stress. Thus, 
consideration can be given to broadening liquidity management 
frameworks to increase the crisis options available to central 
banks. 
          Central banks typically vary their liquidity provision to 
match reserve demand and thus stabilize market interest rates. 
Before the crisis, reserve levels were in some cases very small in 
relation to funding volumes. Larger equilibrium levels of reserves 
could help to better absorb liquidity shocks and thereby enhance 
policy flexibility and systemic resiliency. Larger reserve levels 
could also be useful in economies with more complicated financial 
structures, where stresses can rapidly increase the volatility of 
reserve demand.20 
 

                                                 
 

VI. CONCLUSION 
          The crisis was a reminder that price stability is not sufficient 
for financial stability, financial crises are costly, and policy should 
aim to decrease the likelihood of crises, not only rely on dealing 
with their repercussions once they occur. It is clear that well-
targeted prudential policies (including micro and macroprudential 
regulation and supervision) should be pursued actively to attenuate 
the buildup of financial risks.  
          The financial system has sustained many changes since the 
financial crisis and the Central banks have had an unenviable task 
of stimulating the economy, encouraging lending, managing 
inflation an exchange rates.  By working in tandem with other 
agencies, central banks can make important contributions to the 
stability regime, based on their system-wide macrofinancial 
perspective and their analytical capacity. Monetary policy is more 
potent during financial crises because aggressive monetary policy 
easing can make adverse feedback loops less likely. The fact that 
monetary policy is more potent than during normal times provides 
a rationale for a risk-management approach to counter the 
contractionary effects from financial crises, in which monetary 
policy is far less inertial than would otherwise be typical – not only 
by moving decisively through conventional or non-conventional 
means to reduce downside risks from the financial disruption, but 
also in being prepared to quickly take back some of that insurance 
in response to a recovery in financial markets or an upward shift 
in inflation risks. 
          Expansionary monetary policy can have limited effects on 
growth by increasing asset prices and lowering the costs of 
borrowing, making companies more profitable. In addition, it has 
the psychological benefits of taking worse-case economic 
scenarios off the table.  
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Abstract- Kolkata has own tradition in Music field. Principally 

Thumri came from Benaras, Lucknow and the other part of the 

country, called as Purab ang, After then Punjab and Thumari has 

come. But Kolakata accepted both of the styles and they have been 

synchronized into one. 

 

Index Terms- Thumri, Kathak, Tappa etc. 

 

I. INTRODUCTION 

humri is an aesthetically rich musical form, enveloped with 

both classical & folk tunes.  The very name Thumri reveals 

close affinity with dance because thumak (thum) means a dance 

step, and thumak also suggest a small stature. It is known as 

‘Thumakat  Chal’.  In every such steps, ghungroos tied to the 

ankles make musical sounds. The letter ‘ri’ of Thumri is supposed 

to be from ‘Rijhana’ which means ‘to’ please. Therefore thumri 

means graceful step by step movement which pleases a viewer. 

Actually during the medieval period light classical forms of music 

were used for the purpose of pleasing the royal patrons. These 

types of music were accompanied by dance form became 

associated with light classical form of singing. Over the years 

these songs began to develop independently. That’s why 

traditionally ever Thumri singer expressed the emotional content 

of lyric and their own feeling through facial expressions and 

movement of the hands. 

            Till the start of the 19th century, though Thumri was sung 

in royal durbars, it was not considered to be an elevated class of 

entertainment. It was usually performed by professional female 

singers, for a long time never got open patronage accorded to the 

higher forms singing like Dhrupad, Dhamar and Khayal, forms. 

Probably it was elevated at 18th century on the royal court of Wajid 

Ali Shah (1847-56) the nawab of Lucknow. He Staged dance-

drams such as ‘Rahas’ and ‘Indersahab, which made use of 

Thurmi, hori, and elements of khathak dance, Sadiq Ali khan was 

the best male Thurmi singer in Wajid Ali Shah’s durbar. 

            In the British period at the time of Nawab Wajid Ali Shah’s 

exile in Kolkata many female Tawaef had come with him. At that 

time Thumri came and spread into musical circle of Bengali 

society. At Ranagaht town of Bengal, a number of khayal singers 

joined in mehfil, organized in the house of Palchowdhuri and 

presented Thumri in light mood by the female Tawaef and the 

imitation of the song like as ‘jab chod chali lakhnow nagri’ written 

by Nawab of Lucknow. But male singers were not used to sing 

Thumri in dhima Tal like as madhyaman Ada with captivating 

voice and styles. 

            But from the beginning of 19th century (1912) It started 

with great granger in different places in Calcutta. Amongst the 

places the house of Mahraj Nator, the holy music place of Sangeet 

Guru Shyamlal Babuji, Sangeet- Samaj’ of North Calcutta, yearly 

sessions of Murari Sammelan, Mehfils Dulichand, and yearly 

assembly of Shankar festival. But Thumri came in front of all 

general people of this city through the ‘All India Music Confrence.           

Thus in the 2nd flore of 101 Haryson road’s house a number of 

music lover used to come regularly specially Shyamlal Chettri is 

the central attraction of this arrangement. It was the first step of 

spreading the semi-classical music like as Thurmi, Dadri, Hori, 

Kajri etc. along with the pure classical music. 

            Since from the beginning of this city there was a tradition 

of sastriya sangeet along with baiji dance and geet, thumri, gazal, 

nidhubabur tappa etc. in Bengal. Numbers of music patrons of 

Kolkata invited many baijis to their residence to present their 

beautiful performance from Bahubazar, Metiaburuj, and Chitpur 

occasionally. Peter Manuel mentioned in his book ‘Thumri in 

historical and stylistic perspective that the primary source of 

Thumri genres in Indian music is courtesans. “The Natya Sastra 

itself specifies that female voicesare preferred Bharata (1951:158), 

and throughout the following two millennia, the courtesans were 

primary sources of musical entertainment, especially in the semi-

classical genres which evidently evolved into Thumri, ”But this is 

not evolution, this is improvised form of Nadavati, an erotic  song 

rendered in vibhasa gities, which is  mentioned in Matanga’s 

“Brhaddesi”. In 17th and 18th centuries. Thumri was associated 

with Jangla, a popular melody mentioned in ‘maraca-e-Delhi’ 

written by Nawab Darga Quli Khan. He refers toa courtesans and 

a barbar as being expert singers of Jangla. The Persian word 

‘jangla’ means ancle-bell which indicates that jungla is associated 

very much with dance music. So Kathak, Thumri, Jangla are 

correlated. Thumri is a synthesis of dramatic styles of a dance and 

ways of expression of a lyric (vao) in a musical form. 

            Thumri of kolakata was specially based from on purbia 

styles of both Lucknow and Banaras gharana. Later Punjabi 

gharana also brought a novelty with their toppa style. It was called 

as ‘top-thumri’. Then mixing styles have been adopted in Kolkata. 

Bhaiasaheb Ganapat Rao of Goalior gharana stayed a certain time 

at Calcutta. At Dumdum in seth Dulichand’s house he lived in 

gave talim to many students and very often arranged conferences. 

The exponent vocalist Girija Shankar Chakarborty of 

Murshidabad, the disciple of Radhika Prasad Goswami had taken 

talim from Bhaiasaheb Ganapat Rao later. Gaoharjan, quine of 

semi-classical, such as Thumri, Gajal, etc also took talim from 

bhaia Ganapat Rao. The real name of Gauharjan is Elin Anjelina 

T 
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Eward. Her mother’s name is Edelin Victroia Hemings. In 1873 

she was renamed as Bibi Malkajan. She is originally Armenian. 

She came form Banaras. She was called as badi Malka. She was a 

poetess too. Her book on poems entitled ‘Diwan Makhjan-e-Ulfat-

e-Malika’ has been published from Ripon press in Kolkata. She 

wrote 106 gajals, 14 thumries,3 Thumri Bhairavi, 6 songs of holi,1 

holi dadra, 1 Thumri Bahar and 2 Astai Darbar and Thumri Pirach 

. Kumar Debo Prasad garg’s opinion is the mother of Gauharjan 

was Malkajan Goawali (B-S-p-67). There are other three 

Malkajans stayed in Kolkata named Agrawali Malkajan, 

Chulbulawali Malkajan, Bhagalpuri Malkajan. Amongst them 

Agrawali Malkajan was famous and she lived in Kolkata since 

from beginning. She was also a poetess. 

             Bhaia Ganapat Rao, Shyamlal Chettri Khalifa Badal 

Khan, Girija Shankar Chakarborty Maujuddin Khan saheb, 

Gauharjan enlighted Thumri and bring it in front of general people 

of Calcutta. Maujuddin Khan Saheb was highly talented inborn 

artist. He could present any hard styles of song, whichever he had 

heard once. Bhaia Ganapat Rao, Shyamlal Chetri was his teachers. 

Bashir Khan accompanied him in harmonium. 

            There are many gharana’s culture mixed in Bengal through 

baiji culture. The exponent artist, of thumri, Nightingale of All 

India ‘Gauharjan, took talim also from Bindadin of Lucknow. She 

took talim of kayal, Thumri from Ganapat Vaiya, Shivarparasad 

Misra of Kashi and Dhruapd talim from Sirjan Bai. Madhuri Bai 

of Benaras Gharana, Munnibai, Shanti Bai of Lucknow all Thumri 

artists lived in Kolkata and expanded their different styles of art. 

After independence, ‘Kolkata Artist society’ was formed in 

Calcutta. The president of this society was Bishen Chand Badal, 

the brother of Rai Chand Badal. We have got three Munnibai,s 

references from the sources (O.E.M Volume-2. Page 695). One is 

the pupil of Abdul Karim of Kirana gharana. The second one (late 

19th century) who sang very often with her sister Hamidan Bai, is 

based on Calcutta. They were trained from his brother, Khuda 

Bakhsh. The sisters wrote lyric with the pen names ‘Hizab’ and 

‘Lajabant’for Munnibai and Naqab’ for hamidan Bai. The third 

one, (mid 19th century) also based in Kolkata for some times. At 

Bengal Girija Sankar Chakraborty, the disciple of Ustad Dabir 

Khan, and Radhika Prasad Goswami of Bishnupur ghanrana took 

also the responsibility to expand thumri. Pandit Jnanprakash 

Ghosh Sukhendu Goswami Sudhirlal Chakarborty, Biresh Roy, 

Jamini Ganguly, Nayna Devi were his disciple. After Maujjddin, 

Thumri was expanded vastly in Kolkata and Thumri of Bengal 

took a new dimention. His birth place was primarily at Patiala, 

Punjab, or Lahore. His father Gulam Hussian Khan was a vocalist 

and sitar Player. His mother Zebunissa Begum, too, was a singer. 

Maujuddin initially learned music from his parents. Later his 

family migrated to Benaras around 1894. He was called a 

‘Srutidhar’. Many eminent singers had come to perform at the 

Benaras Durbar; he could assimilate then and there by listening 

only once or twice. He received talim from Sadiq Ali Khan of 

Lucknow. Then he came to contact with Bhaia Banapat Rao and 

Shyamlal Chetri. He was deeply influenced by Jagdeep Misra. 

Sheth Dulichand patronized him in Calcutta. He remained in 

Kolkata for some years. He became very popular in Kolkata and 

came in close contact with many musicians including Badi Malka 

and her daughter Gauharjan. Jaddan Bai of Mumbai received talim 

from Gauharjan and specially from Maujjudin Khan Saheb, 

Ganapat Rao in Kolkata. She was the mother of noted film star 

Nargis. She became famous as a Thumri artist in Kolkata. Akhtari 

bai, in her easily stage came for talking lesson to her. But she liked 

khayal angik thumri. Professor Zamiruddin Khan born in Ambala, 

Punjab was called as the King of Thumri in Kolkata. At his very 

early age he died at his residence of Kolkata. His contribution was 

also innumerable. His famous students were Kaji Najrul Islam, 

Abbasuddin, Angurbala, Indubala, Kamala Jharia and his only son 

Abdul Karim Khan. Another exponent of Khayal, thumri, bangle-

gan, Veesmadeb Chattopaddhaya was the disciple of Gouri Sankar 

Mishra, nagen Dutta, Badal khan, lastly Fayz Khan. Indubala was 

trained in khayal, Thumri by Kaliprasad mishra.    

            Gouri Shankar Mishra was one of the thumri teachers at 

very beginning in Kolkata. At that time all reputed Baijis took their 

lessons of khayal, thumri, dadra, tap- khayal, hori, kajri, chaiti, 

laoni from Gouri Shankar. Originaly he was one of the followers 

of the old Sarangi tradition in Kashi and one of the representatives 

of Kathak sampraday. 

            One of the exponents Thumri singer of Kolkata is Girija 

Devi, belonged in the seni and Benaras gharana teaches through 

S.R.A. in Kolkata.  Amongst many disciples of her, Dalia Raut, of 

S.R.A has taken place in Thumri, Reba Muhuri, the daughter of 

Dr. Amiya Nath Sanyal was one of the exponent Thumri singer of 

Benaras gharana. She showed her experience in the performance 

in Satyajit Roy’s film “Satranji ke khiladi’. Many disciples of 

Kolkata have been got talim from Purnima Choudhar, of Benaras 

gharana. 

            Another two names of Thumri artist in Kolkata are very 

important. One is A.T. Kanan and the other one is D.T. Joshi of 

Maharashtra. They kept their many successors of this tradition. 

            In 1937 at Nikhil Banga Sangeet Conference Abdul Karim 

Khan enchanted all Bengali audiences with his rendering khayal 

in Mian Ki Todi, Ashabari, Shudhkalyan, Mulkaums and Thumri 

in Bhajravi, and two more thumries, Amongst the female eminent 

singers of Thumri of purab ang, Begam Akhtar was  trained from 

many teachers of different gharanas, such as Abdual Wahid Khana 

(Kirana gharana), Ramjan Khana of Lucknow, and Barkat Ali of 

Patiala. Her later gurus, were successively, were imdad Khan 

(Sarangi), Gulam Mohammad Khan of gaya, and Ata Mohammad 

of Patiala. She was formerly known as Akhtaribai Faizabadi. In 

her thumries she mixed the Purab and Punjahi styles. Her disciple 

in Bengal are Rita Ganguly, Pravati Mukhopadhaya, Shipra a 

Bosu, Reba Muhuri and others. There are three main schools of 

Thumri prevailed in Bengal; (i) The Lucknow school, (ii) Benaras 

school, (iii) Punjab school Benaras. Thumri rarely uses mixed 

ragas, and inspires the emotions of serenity. It is full of khayal 

angik vistar and tan. Lucknow Thumri is lighter in comparison 

with Benaras Gharana, Tempo is quiker and usage of various 

alankaras, application of each notes with grace notes. The Punjab 

Thumri applies unusual and unexpected combination of notes. The 

main sentiment of Thumri is Shringer. The main theam of 

Thumriis erotic love and separation centric. 

            Everybody knows very well that ostad Bade Golam Ali 

Khan is the pioneer of Punjab gharana in Kolkata. His training was 

from\his uncle Kale Khan (durbar musician in Kashmir) and his 

father Ali Bakhsh Kasurwale in Patiala tradition. So tappa 

elements influenced both his khayal and thumri. His thumris were 

embellished by highly skilled use of Punjabi khadda murkis and 

satta tans. 
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II. CONCLUSION 

            Bangla a Thumri was based on mainly Purab style. Purab 

means Benaras, Gaya, Patna, Bihar, U.P. Golam Ali used to sing 

usual Purab thumri. But due to creativity in application of angik 

and unexpected styles, some bodies think as Punjab Thumri, ‘Pat 

likhun bheju’ in Bhairavi is one of the instances. It brings a new 

dimension in Purab Thumri of Bengal. The followers of this 

tradition were all the students of Bade Golam Ali khan, named his 

son Munnawar Ali, Prasun Bandyopadhyaya, Mira 

Bandyopadhyaya, Sandhya Mukhopadhyaya, Tulsidas Sarma, and 

others. Pandit jnan Prakash Ghosh also was trained from Gulam 

Ali. 

            There are certain changes in Thumri from 18th century to 

19th century in Kolkata. A new era came and a new dimension of 

stylization and application in Thumri singing came through the 

mixing of both ang, Purab and Punjab, Therefore, Kolkata is ready 

to accept every culture in full respect to improvise and develop its 

own culture. 
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Abstract 
The purpose of the research is to identify key factors on how 
shoppers make decisions in purchasing at a retail store. Many 
retail companies practice on training all staff to explain 
everything about the product and offering a discount, which 
allows shoppers in making a purchase at their store. The 
hypothesis for retail staff is as long as the service provided by 
the retail staff is sufficient, the customer will start to make a 
purchase. A survey was done on shopper’s behavior in Asia. 
Results show that some customer requires attention from retail 
staff to make the decision while others solely depending on 
their judgment. 2 factors were taken into the study, clarity of 
product in mind and trust in making the decision. Training retail 
staff can be customized accordingly for more transaction to be 
closed.   
 
Keyword 
Purchasing decision, Retail store, Consumers behavior, price 
and quality, staff productivity. 
 
 

I. INTRODUCTION 
 

Productivity and performance in retail are commonly 
measured by sales number. Companies invest money on staff in 
the knowledge of customers, product, attitude, and mindset in 
order to be more competent in facing the competitive market. 
To achieve better results, many retailers started to learn and 
understand consumers' behavior and match it with suitable staff 
training. According to Sorensena, his findings show many 
shopping trips are short, and shoppers typically only cover a 
small proportion of the store on any trip. (Sorensena, et al., 
2017) 
 
With (i) increasing complexity of choice is promoting shortcuts 
in decision making, (ii) pre-store preferences are shaping 
purchases, (iii) digital revolution is reinventing shopper 
behavior, (iv) new disruptive e-commerce models are evolving 
every day.(v) omnichannel is bringing together the physical and 
digital worlds are factors that affecting the change in 
consumers’ behavior (Wood, 2018) 
 

The term “omnichannel” refers to consumers who want to use 
all channels (store, catalog, call center, web, and mobile) 
simultaneously (Ortis, 2010). Consumers are interacting with 
an increasing number of touchpoints as they search, buy, and 
get support. For example, they can use their mobile devices 
while there are in a physical store, in order to instantly search 
for availability and price, comparing multiple retailers. Then, 
they can easily move across different retail channels (online or 
offline) of the same or a competitor retailer. Offline marketers 
begin to adopt mobile marketing and experiment with in-store 
marketing efforts enabled by e-commerce platforms (Walker, 
2010). Their research revealed that consumers recognize 
differences in prices, which in turn influence their evaluation of 
the shop's price competence, their trust in the shop and their 
patronage of it by using online shopping for comparisons.  
 
The purpose of this research is (i) to identify the key factors in 
customer decision during purchase and (ii) identify if the 
consumer wants a lower price over quality. Retailers would 
benefit by understanding the drives the decision and how to 
match with the right skill, knowledge, and attitude of the staff 
to increase the rate of closing the sales. 
 
 
 
 

II. SAMPLING AND DATA COLLECTION 
 
Questionnaires were distributed in 2 ways: online and shopping 
malls. Research group range from age 18 to 70, with a total of 
200 people.   
 
Factors in decision making while constructing the survey 
include: 

• Consumer know what they want before entering the 
store 

• Factors that capture attention during shopping in a 
mall 

• Things that they do upon entering the store 
• Ways on getting more information before testing the 

product of interest 
• Assistance of staff during decision making 
• Decision made by  
• Key factors in making the purchase 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8636
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8636


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              277 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8636    www.ijsrp.org 

• Key factors in not making the purchase 
• If they were given a similar product, 20% lower price 

than the original product but lower quality 
 
The findings include as follow: 
In knowing what they want, 63% knows 34% maybe and 2% 
do not know what they want when entering the store. 
  

 
Figure 1: Does consumer know what they want before 
entering the store 
 
Top 5 factors in capturing attention in the mall include 
searching for the product in mind (61 %), heard about the talk 
of the brand (39%), new product (39%), and news about the 
brand (37%), and the specific event was held (33%).  
 

 
Figure 2: Factors that capture attention during shopping in a 
mall 
 
Things to do upon entering store are searching for the product 
in mind (56%), wander around the store (24%), looking for 
sales corner (11%) and trying and looking for a new product 
(9%).   
 

 
Figure 3: Things that they do upon entering the store 
 
Ways to get more information including reading online post and 
reviews (57%), through staff (33%), friends (30%), just to try 
(22%), printed material including poster, catalog etc. (20%).  
 

 
Figure 4: Ways on getting more information before testing the 
product of interest 
 
Assistance of staff during decision making by linking how the 
product make consumer feel (41%), explain and tell the story of 
the product (30%) and keep quiet and only to help to get the 
right size and new unopened product (28%). 
 

 
Figure 5: Assistance of staff during decision making 
 
Prefer decision made by yourself (63%), recommended by 
family and friends (22%), recommended by staff (9%), and, 
recommended by post, blogs, and reviews (6%) 
 

63%
2%

35%

Do you know what you want to get in store?

Yes

No

Maybe

31%

41%

28%

Would you like the staff to

Explain and tell a story of
the product to you

Link how the product may
make youfeel or achieve

Keep quiet and only help to
get the right size, color, and
new unopened ones
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Figure 6: Decision made by  
 
Top 5 key factor in making a decision include price (76%), 
more function the better the buy (54%), brand (41%), feeling of 
being proud and satisfied when owned it (24%) and friend 
recommendation (24%) 
 

 
Figure 7: Key factors in making the purchase 
 
Top 5 key factor in not making the purchase include believe 
better deal outside of the store (56%), do not like attitude of 
staff mainly due to improper body language (51%), other 
priority in spending (36%), not enough confidence about the 
product in mind (29%) and decided to relook in setting budget 
(20%). 
 

 
Figure 8: Key factors in not making the purchase 
 

Given the similar product, same warranty, with 20% cheaper 
but of lower quality, 41.3% may buy it, 34.8% may not buy it 
and 23.9% will buy it.  
 

 
Figure 8: If they were given a similar product, 20% lower price 
than the original product but lower quality 
 
 

III. DISCUSSION  
 
From the survey, it is known that many factors are involved in 
decision making. We focused on two key elements that help in 
consumer making a purchase: 
 

• Clarity of Product in mind 
• Final Decision Maker 

 
Clarity of Product in mind 
 
This factor relates to how clear the consumer knows what they 
want. Three categories are identified: Very clear, Clear, Not 
clear. The table below explains the meaning of each category  
 

Very Clear The consumer knows the exact product that 
they want. This includes the specific brand, 
type, and function of product that benefit 
them 

Clear The consumer knows some feature of the 
product or what they can achieve upon 
getting the product. However it is not clear 
what product, brand, and type in finalizing 
the decision 

Not Clear The consumer does not have anything in 
mind yet upon entering the store. 

 
 
Although sound (music and attractive message), smell, look 
(vibrant color, new product) may attract consumers attention, 
most people who enter the shop will have some form of what 
the shop is selling. This does not interpret as they have the 
intention to buy as other factors have to be included (priority in 
a purchase, value of product and etc). 
 
Final Decision Maker 

63%9%

22%
6%

Would you prefer to make decision by

Yourself

Recommended by staff

Recommendation by
friends and family

Recommended by
post, blogs and reviews

24%

41%

35%

If you were to be given the similar product, 
same warranty, with 20% cheaper but of lower 

quality, would you buy it 

Will Buy

May Buy

May Not buy
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60% will research online before buying in-store and 27% 
research in-store before buying online. (Wood, 2018) However, 
63% prefer to consumer themselves make the decision in 
purchase while 36.9% prefers to make the decision based on 
others feedback (recommendation from friends, staff, blog 
posts). 2 categories are listed as below: 
 

Self Consumer gathers all related information from all 
sources before concluding the final decision. The 
consumer wants to believe the purchase is made by 
themselves and not influenced by other parties 
(media, advertisements, friend and staff). The 
consumer has higher trust in themselves than 
others' opinion. 

Others Consumer prefers to hear opinion and 
recommendation from other sources, including 
staff, social media posts, friend and advertisements. 
The consumer has higher trust in others' opinion 
than self. This does not mean the consumer will 
blame the other party if the expectation is not met. 

 
Self refers to consumers wants to believe they are in control on 
the final call. Advertising has a huge influence on our day to 
day activity. This has a great impact on our brain and our 
subconscious mind, which is one of the reasons why consumers 
have "I like it, but I don't know why" effect. (Dempsey & 
Mitchell, 2010). This group of people wanted to believe that the 
purchase decision is the correct decision and not the decision 
being forced by external influence. This does not mean they will 
not listen to other sources before making the final call. For 
retailers, they need to make this group of people feel in control 
and room to think, to create a scenario of consumer makes the 
final call.  
 
Others refer to consumers who make the final decision based 
on information that was gathered. In many cases, this group of 
people is more open in listening to staff, family and friends, and, 
online post. This does not mean they will easily trust others 
without cross-checking, only simply means the purchasing 
decision is heavily due to other influence than a self-made 
decision. Compelling social media influencers were found to 
exert a positive impact on consumers' purchase intention. (Lim, 
Mohd Radzol, Cheah, & Wong, 2017) 
 
By combining both factors, we can categorize consumers into 6 
different behavior 
 

Product In 
Mind 

Final Decision 
maker  

Name 

Very Clear Self Monopolizer 
Very clear  Others Monitor 
Clear  Self  Recognizer 
Clear Others Researcher   
Not Clear Self Self - Activator 
Not Clear Others Follower 

 

 
A guideline in identifying the type of consumers 
 
A simple explanation of each behavior and expectation in a 
store can be found in the table below: 
 

Monopolizer This person knows exactly what he/she 
wants. The moment entering the store, they 
will look for that item. This person had done 
surveys and studies to ensure that their 
judgment is the right one. They expect staff 
to agree with their idea to further confirm 
their purchase is the right one. They may not 
really easily accept different opinion unless 
an expert who earns their trust to open their 
mind in a different direction. It is important 
to ask how they feel after trying on the 
product in mind. 

Monitor This person knows exactly what he/she 
wants. The moment entering the store, they 
will look for that item. They are willing to 
get an opinion from other sources before 
making their final decision on the purchase. 
They expect sellers to be very strong in 
product knowledge and problem-solving. If 
they feel there is no confidence in staff, they 
will look for reviews online or friend and 
family recommendations.  

Recognizer This person believes to know what benefit or 
solution he/she wants but still not sure which 
product is available for them. They will 
recognize if the recommended product suits 
them once the right word or point is related 
to them. They expect staff to only offer 
information that is sufficient for them to 
make sure the purchase is a worthy one. Staff 
is required to talk more about the consumer 
benefit and emotional feeling, giving space 
and time for them to make a decision. In 
addition, staff can offer a range of solution 
so this person will be able to make a final 
call. 

Researcher   This person believes to know what benefit or 
solution he/she wants but still not sure which 
product is available for them. They are 
willing to listen and follow 
recommendations as they trust either the 
staff or others who are expert in the field. It 
is important to offer a range of similar 
product, or testimonials, with a 
recommendation in mind.  

Self - 
Activator 

This person does not know what they want 
when entering a store. They are curious but 
will keep their opinion to themselves. They 
expect staff to allow space for them to walk 
around the store without too much 
interference. Staff needs to put an effort in 
opening up a conversation, discover their 
interest and ask for their opinion on some 
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product, preferably the key product that is in 
relation to their interest. 

Follower This person does not know what they want 
when entering a store. They are curious and 
willing to explore the opportunity to 
understand and learn more to see if it is a fit 
for future use. Staff using customer 
testimonial, online post on product review 
will be helpful in relation to them.  

 
IV. LIMITATIONS AND FUTURE RESEARCH 

 
Respondents' range is taken in shopping malls and online, by 
asking retail shopping as general. It is suggested to perform a 
study based on different industry example healthcare, grocery, 
as result showed, will be different. 
 
In addition, final decision making relies a lot on trust. Retailers 
creating trust has a moderate but beneficial influence on the 
development of positive consumer attitudes, intentions, and 
behavior (Swan, Bowers, & Richardson, 1999) 
 

V. CONCLUSION AND IMPLEMENTATION  
Two Key elements in making purchase decision are Clarity on 
Product in Mind and Final Decision Maker. Money is not the 
only factor in making the purchase, but the attitude of staff also 
influence the purchasing decision. Retailers can increase the 
productivity of staff by categorizing consumers based on this 
research. 
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Abstract- The importance use of composite materials has been increasing consistently in different industries like civil, mechanical, 
aerospace engineering due to their advantageous properties. Rotating beams play an essential role in engineering structures such as 
turbine blades, airplane propellers, and robot manipulators, helicopter blades. 
This study deals with free vibration analysis of composite box beam which is rotating at different rpm. The analysis was carried out by 
considering the accelerations as output parameters. The experimental has designed and developed to carry out analysis on rotating 
beams. Also, for accelerations measurement, the setup is developed using GY-521 Accelerometer and Arduino. In this analysis, the 
accelerometer has kept on the composite beam and rotates it for different rpm. During rotating condition accelerations are taken in 
three directions (i.e., X, Y, and Z) for each rpm using that proposed setup and are represented in a graphical form to analyze free 
vibrations for rotating beam by estimating the accelerations. 
Also, this study is useful to analyze the behavior of rotating beam in undamaged and damaged condition using the same parameter. 
 
Keywords- Vibration, Accelerations, Composite Beam, Undamaged, Damaged, GY-521 Accelerometer, Arduino. 
 

I. INTRODUCTION 
The importance use of composite materials has been increasing consistently in different industries like civil, mechanical, aerospace 
engineering due to their advantageous properties. Rotating beams play an essential role in engineering structures such as turbine 
blades, airplane propellers, and robot manipulators, helicopter blades. The experimental study has carried out for the stress-strain 
analysis using strain data acquisition system along with torsional vibration analysis in dynamic condition of beam [1-5]. In addition to 
that the free vibration analysis has carried out experimentally & theoretically for thin walled composite beam for their dynamic 
stability [6-10]. 

This study deals with free vibration analysis of composite box beam which is rotating at different rpm. The analysis was 
carried out by considering the accelerations as output parameters. The experimental has designed and developed to carry out analysis 
on rotating beams. Also, for accelerations measurement, the setup is developed using GY-521 Accelerometer and Arduino. In this 
analysis, the accelerometer has kept on the composite beam and rotates it for different rpm. During rotating condition accelerations are 
taken in three directions (i.e., X, Y, and Z) for each rpm using that proposed setup and are represented in a graphical form to analyze 
free vibrations for rotating beam by estimating the accelerations.  
 This particular analysis has carried out on both undamaged and damaged condition of the composite beam. Initially, 
experimentation has carried out in the undamaged condition of the beam and after that beam is damaged by producing crack at 
different locations like near root, at mid and at the tip. Then the same experimentation has carried out on the damaged beam. Then 
both acceleration results are represented in a graphical form to analyze the effect of damage on accelerations of the rotating beam for 
different rpm. Also, this study is useful to analyze the behavior of rotating beam in undamaged and damaged condition using the same 
parameter.  

 
II. EXPERIMENTAL SETUP FOR ACCELERATION MEASUREMENT 

 The experimental setup for acceleration measurement in rotating condition is shown below. During analysis beam is mounted 
on rotating disk then the accelerometer (GY-521) in mounted on a free end of the rotating beam and is connected with Arduino setup 
which is also fixed on the rotating disk is shown in figure 1. The beam is rotating for different rpm (100 rpm to 500 rpm), and 
acceleration is measured to this rpm. By using this particular setup both undamaged and damaged analysis has carried on the 
composite beam [1]. 
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Figure 1 Experimental setup for acceleration measurement using GY-521 Accelerometer 

 
ACCELEROMETER GY-52: 

 In this analysis, we have developed one accelerometer using GY-521 and Arduino setup for measurement of accelerations in 
rotating condition. The Gy-521 is mounted on a rotating beam at its free end as shown in figure 2 below and connected with wires to 
Arduino. It will take 5-volt supply from Arduino.In rotating condition, the GY-521 will capture the accelerations in three directions 
and this all analog data to Arduino then Arduino will convert that data in digital data and stored it in SD card. 

 
Figure 2 Accelerometer GY-521  

 
ARDUINO SETUP: 

The Arduino setup connected with the accelerometer is shown in figure 3. In this setup, the battery (5 Volt) is used to give 
the supply toarduion, and one SD card setup is also connected with it. The Arduino will receive the data from GY-521 and stores it in 
SD card in digital form from which further graphs are drawn. 
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Figure 3 Arduino with GY-521 Accelerometer 

 
III. ACCELERATION RESULTS FOR ROTATING COMPOSITE BOX BEAM FOR DIFFERENT RPM IN DIFFERENT DIRECTIONS 

 
 The experimentation was carried out on a rotating composite box beam to measure the accelerations for the different rpm. In 
this analysis, we have developed the accelerometer using GY-521 and Arduino setup. The above figures show the experimental setup 
for this particular study. The beam mounted on rotating disk and rotating it for different rpm and using that proposed setup the 
accelerations are measured. Here we required to find the accelerations of the rotating beam in terms of g value because the direct 
reading of sensor is not considered as accelerations, we want to make some conversions or calculations to obtain necessary results 
only. The values obtained from the GY-521 accelerometer or raw values are used to find the ax, ay, az in terms of g value. For our 
GY-521, acceleration seems to be in the limit of 2g. So, scaling factor = 16384. The scaling factor depends on the acceleration limit. 
Table 1 shows the scaling factors for acceleration limit as per standards available. 
 
Table 1 Scaling factors for accelerometer values 

Acceleration Limit Sensitivity or Scaling factor 
2g 16384 
3g 8192 
4g 4096 
5g 2048 

Converting the raw data: 

Required value or (ax, ay, az) =  
raw value

Sensivity or Scaling factor
 (in g value) 

 
For example, in the first data, we got, 

accel x, y, z: -31203, -1850, -3428 

Therefore, from the formula the accelerations are found out by the following way:  

   ax =  −31203
16384

g ay =  −1850
16384

gaz =  −3428
16384

g 
 
ACCELERATIONS IN UNDAMAGED ROTATING COMPOSITE BEAM FOR DIFFERENT RPM: 
  
Initially, the experimentation was carried out on undamaged beam for different rpm. During the experimentation, we got some raw 
data in three directions. Hence by using the above formula and scaling factor here, we have calculated the accelerations in terms of g 
value. The following graphs show the graphical sample results for accelerations in terms of g value for different rpm. 
 
 
 
 
 
 
 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8637
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              284 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8637    www.ijsrp.org 

1. Accelerations for 100 rpm: 

 
(a) 

 
(b) 

 
(c) 

Figure 4 Accelerations in three directions for the undamaged beam (100 rpm) 
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2. Accelerations for 200 rpm: 
 

 
(a) 

 
(b) 

 
(c) 

Figure 5Accelerations in three directions for the undamaged beam (200 rpm) 
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Figure 4, figure 5 shows the accelerations (in g value) in a rotating composite box beam for different rpm and different directions (i.e., 
X, Y, and Z). The X-direction represents axial direction, Y direction represents the horizontal rotating direction of beam and Z 
represents the vertical movement of the beam in rotating condition.  
 
ACCELERATIONS IN DAMAGED ROTATING COMPOSITE BEAM FOR DIFFERENT RPM: 

The same experimentation has carried on undamaged to find the accelerations in a rotating beam for different rpm. In this condition, 
the beam is damage at three locations by producing crack near the root, at mid and at the tip. The results are taken for different rpm 
and represented in graphical form in three directions such as X, Y, and Z shown in figure 6 & 7.  

1. Accelerations for 100 RPM: 

 
(a) 

 
(b) 

 
(c) 

Figure 6Accelerations in three directions for the damaged beam (100 rpm) 
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2. Accelerations for 200 RPM: 

 
(a) 

 
(b) 

 
(c) 

Figure 7Accelerations in three directions for the damaged beam (100 rpm) 
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IV. RESULT &DISCUSSION 
 

 From the above all results of undamaged and damaged beam it has that observed that maximum accelerations are produced in 
the damaged beam. The maximum variations are taking place in the direction of Y. The figure 8 represented the peak to peak 
variations for undamaged and damaged in Y and Z direction for the different rpm. From this, we can quickly analyze how the system 
will be disturbed, and maximum accelerations are produced after a damaging beam.  

 
Figure 8 RPM Vs accelerations in the undamaged and damaged beam in Y-direction  

 
Figure 9 RPM Vs accelerations in the undamaged and damaged beam in Z-direction  

 
From figure 9 it is observed that peak to peak variation of acceleration is maximum for the damaged beam as compared to peak 
variation in the undamaged beam for both Y and Z direction.  There is no acceleration in X-direction because the beam is rigid in this 
direction.   
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V. CONCLUSION 
The above graphical results represented the accelerations in g value for undamaged and damaged rotating composite beam for 
different rpm. From the above results the following conclusions are drawn: 
 

• If the undamaged beam is rotating for some rpm, then it has observed that there is zero acceleration in the x-direction or axial 
direction because the beam is rigid at one direction, so there is no any movement will take place in this direction. Also, for all 
the remaining rpm (i.e. 100 to 500) same results are obtained in x-direction of rotating beam are shown by above figures. 

• From the above results in y-direction, it has observed that the maximum accelerations are produced and they are continuously 
increasing with increases with increase in rpm because in the rotating condition of beam flapping will taking place in the 
horizontal direction due to this flapping acceleration are produced in this direction. 

• For a rotating beam, the vertical movement is also taking place, and this is represented by z-direction. From the above results, 
it is observed that up to certain rpm the accelerations are produced in z-direction due vertical movement of the beam and after 
that, there is no any acceleration in this direction for after some rpm. 

• From the above all results of undamaged and damaged beam it has that observed that maximum accelerations are produced in 
the damaged beam. The maximum variations are taking place in the direction of Y. The following graphs represented the 
peak to peak variations for undamaged and damaged in Y and Z direction for the different rpm. From this, we can quickly 
analyze how the system will be disturbed and maximum accelerations are produced after damaging beam. 
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Abstract- The tourist destination, one of the most important 
subsystems of tourism is also influenced by the evolution of 
society. People want to visit unknown places, interact with new 
races and have experiences, which were hitherto out of their reach. 
Mass tourism is slowly but surely decimating the natural beauty of 
popular tourist destinations and turning their once idyllic towns 
into urban nightmares. Alternate tourist destinations are coming 
into limelight in this ever changing world. Rohru, one of the 
promising tourist destinations of the future. Rich in untouched 
scenic beauty popular for its quality apple; also has many high 
snow belts like Chanshil Top (Rohru), Surachali Top(Rohru-
jubbal). Khara-pathar (jubbal) Sungri etc. and several beautiful 
valleys like Hatkoti makes it an ideal destination for trekkers and 
adventure loving tourists. 
 

I. INTRODUCTION 
he tourist destination, one of the most important subsystems 
of tourism is also influenced by the evolution of society. By 

2050 the world‘s population will reach 9.1 billion, 34 percent 
higher than today. Nearly all of this population increase will occur 
in developing countries. Urbanization will continue at an 
accelerated pace and about 70 percent of the world‘s population 
will be urban (compared to 49 percent today). There will be hike 
in income levels of what they are now; more urban and richer 
lonely population has an insatiable urge for travelling. People want 
to visit unknown places, interact with new races and have 
experiences, which were hitherto out of their reach. Travelling and 
exploring world is a natural tendency of all the human beings. 
Earliest ancestors were nomads and they tried to explore the world 
beyond the places of their habitats. Hence groups and individuals 
travelled far and wide. The civilizations of the world evolved 
through Stone Age, Bronze age , copper age, developed new 
tools,implements and invented wheel. Time changed so quickly 
and man developed modern tools and implements. After the 
medieval age, technology started taking a new course. Diesel 
engine, motor car, aircraft electricity were developed. After the 
Second World War, the concepts of travel and tours took off and 
scaled new peaks. Wild life tours, adventure tours and safaris were 
planned and executed in Africa. Europe remained the much sought 
after continent for tourism. The number of tourists or travelers 
increased and many professional organizations appeared on the 
global tourists map.In the last lap of the century, materialism and 
an urge to see the world, prompted many tourists to visit foreign 
lands. This trend generated an interest among youths for 
mountaineering, trekking and other excursions tours in the high – 
altitude regions of the world. Despite wars, political turmoil, 

natural disasters, medical scares, terrorist attacks, or economic and 
energy crises in various parts of the world, international trade in 
tourism services has grown spectacularly since 70‘s. Travel & 
Tourism‘s total contribution to the global economy in 2014 was 
9.8% of total GDP of world economy,generating more economic 
output than sectors like chemicals, manufacturing, agriculture, 
education, automotive manufacturing, and banking, according to 
WTTO (2015). 
         Travel & Tourism is one of the leading job creators in the 
world, with its 277 million jobs in 2014 worldwide. According to 
The Benchmarking Report 2015 (WTTO Press Releases, 2015) 
the global Travel & Tourism sector employs more people than 
automotive manufacturing, mining and financial services 
combined globally. 
         Total Travel & Tourism GDP is estimated to grow on 
average by 3.8% per year from 2015- 2025. It is expect that Travel 
& Tourism will provide a total of 72.9 million new jobs, 23.2 
million of which will be provided directly within the sector. The 
contribution of total Travel & Tourism GDP to the wider economy 
is expected to rise from 9.8% in 2014 to 10.5% in 2025 and from 
9.4% to 10.7% for employment (WTTC, 2015). 
 

II. TOURISM IN INDIAN CONTEXT 
         The ‗Incredible India‘ campaign, together with efforts taken 
by individual state tourism boards and facilities like augmenting 
tourism infrastructure, easing of visa regime, assurance of quality 
standards in services of tourism service providers, projecting the 
country as a 365 days‘ tourist destination, promoting tourism in a 
sustainable manner helped in increasing sustainable tourist footfall 
in the country. Tourism in India is the largest service industry with 
a contribution of 6.23% to the national GDP and 8.78% of the total 
employment in India. In 2013, total Foreign Tourist Arrivals 
(FTA) in India were 6.97 million and India generated about 225 
billion US dollars in 2013 and that is expected to increase to US$ 
375.5 billion by 2018 at a 9.4% annual growth rate. The majority 
of foreign tourists come from USA and UK. Number of domestic 
tourists in 2013 stands at 740 million. 
 
Tourism in Himachal Pradesh:- 
         Three prime movers of mountain economies are horticulture 
and select agriculture, hydro- electricity and tourism. At the 
moment, only 7% of Himachal‘s GDP comes from tourism. Yet, 
it is estimated to be much higher as there is substantial income 
generation even in the non- organised sector. For example, it is 
estimated that at least Rs. 150 crores is earned per annum by the 
hospitality sector, another Rs. 100 crores are earned by food and 

T 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8638
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8638


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              291 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8638    www.ijsrp.org 

bar sales. Shopping by tourists ploughs about Rs. 150 crores into 
the State‘s economy. Transport generates another estimated Rs. 
100 crores, and ancillary services provided by porters, guides etc. 
generate at least another Rs. 20 crores. It is estimated that a million 
rupees invested in tourism creates 47.5 new jobs. This compares 
favourably with other sectors including traditional sectors like 
agriculture, where a similar investment yields only 44.7 new jobs. 
The role that tourism can play in a land- locked state with a hill 
terrain like Himachal is considerable. Job opportunities are limited 
since the economy is basically agrarian and the scope for 
industrialisation is limited due to geographical and ecological 
reasons. (Sharma Manoj, 2007) 
         At present, there are two broad heads of the tourism product 
— natural and manmade heritage. Then there is the substantial but 
more intangible tourism segment that comes from pilgrims to the 
many religious places in the State.Himachal has been generously 
endowed by nature. Its forests have the uniqueness of being 
temperate to alpine ones in what is otherwise a tropical zone. 
These forests still have a substantial amount of wildlife and the 
area covered by sanctuaries and National Parks is over seven 
thousand square kilometers. There are 32 Sanctuaries, 2 National 
Parks and 3 Game Reserves. The sanctuaries include Simbalwara 
(Sirmour), Churdhar, Chail (Solan), Maharana Pratap Sagar 
(Kangra) Manali (Kullu), Kanwar (Kullu), Kalatop Khajjiar 
(Chamba), Daranghati (Shimla). The National Parks are Pin 
Valley National Park, Spiti and the Great Himalayan National 
Park, Kullu, the Nature parks are at Kufri (Shimla), Manali (Kullu) 
and Gopalpur (Kangra). 
         The major rivers of the State are the Yamuna, the Satluj, the 
Beas, the Ravi and the Chenab. There are several lakes all over the 
state and water in some form or the other, covers over 1% of the 
State land area. Many of these lakes are home to a variety of 
aquatic and avian life, for example, the Maharana Pratap Sagar 
(formerly known as the Pong Dam Reservoir) is a declared bird 
sanctuary and over 220 species belonging to 54 families have been 
sighted. These include black-headed gulls, plovers, terns, ducks, 
water-fowl and egrets. The lake‘s location at the head of the Indian 
plains has made it a suitable habitat and stopover for migratory 
birds that enter India from Central Asia. Twenty-seven species and 
sub-species of fish belonging to six families have been recorded 
in these waters. Some of the important commercial varieties are - 
Labeo dero (Gid), Labeo rohita, Labeo calbasu, Tor putitora( 
Mahsir), and Mystus seenghala ( Singhara). (Jan,2004). 
         The State has several ancient Hindu temples and places of 
pilgrimage. Himachal is home to many of the ‘Shaktipeeths‘ 
revered by Hindus. These are at Kangra (Vajreshwari Devi ), 
Chintapurni ( Chinmastika Devi ), Jwalaji ( Jwalamukhi ), Naina 
Devi and Sarahan ( Bhimakali). There are other shrines that draw 
thousands of pilgrims like Chamunda Devi, Deot Sidh, Baba 
Balak Nath and Trilokpur. Centres of Sikh pilgrimage are at 
Manikaran, Paonta Sahib, Baba Barbhag Singh and Rewalsar. 
Many of the towns have charming churches and these are at 
Shimla, Dagshai, Kotgarh, Kasauli, Palampur, Dharamsala, 
Dalhousie and Chamba. Practically every village has its own 
deities housed in temples that speak eloquently of local building 
skills and refined aesthetics 
         There are several Buddhist sites in Himachal. With dozens 
of old and new, large and small monasteries, Buddhism has a 
powerful presence in the State - which is also home to His 

Holiness ―the Dalai Lama‖ and his followers. Mc-Leodganj, the 
seat of the Dalai Lama attracts several visitors from overseas. 
Tabo monastery in Spiti dates back to 996 AD and in terms of 
sanctity for Trans Himalayan Buddhism, this is considered only 
second to the Tholing monastery in Tibet. 
         Himachal‘s attractions include the unique 'hill stations‘ that 
were built by the British. These include the State Capital, Shimla, 
which was the ‘summer capital‘ of British India and from where 
one-fifth of the human race was ruled for a century. These towns 
hold excellent examples of colonial architecture and provide a 
window to a by-gone age. Other smaller towns that were 
developed by the British are Kasauli, Kullu, Dalhousie, Palampur 
and Dharamsala. There is the dramatic landscape and unique 
culture of the Trans Himalayan districts of Kinnaur, Lahaul and 
Spiti. A portion of the district of Kinnaur lies south of the Greater 
Himalaya and the remainder lies across the mountains. The district 
of Lahaul-Spiti lies wholly in the Trans-Himalaya. This is a unique 
part of the world where thick forests steadily give way to the 
almost lunar-like landscape of the cold desert. 
         In the century-old Kalka Shimla Railway line and in the 
Kangra Valley railway, Himachal has two of the country‘s five 
heritage railway lines. Also in the last few decades, a range of 
activities have grown in Himachal Pradesh. Much of this is nature 
and outdoor related and the State is rapidly becoming a focus for 
adventure sport. This is the only place in India that hosts heli-
skiing. Activities already available and which are likely to grow in 
the coming years are trekking and camping, skiing, para-sailing 
and para-gliding, water- sports and white-water rafting, 
ballooning, ice-skating, mountain cycling, vehicle safaris, 
mountaineering and rock climbing, golf and angling. Many of 
these come under the broad head of 'eco-tourism‘. 
         Himachal‘s built heritage includes age-old forts and palaces, 
its remarkable wood and stone 'towers', the architecture of the 
colonial towns — and practically every village is a picture of 
pastoral perfection. There are the remarkable wall and miniature 
paintings of the Kangra region, Buddhist thangkas and a wealth of 
folk carving in wood. Culturally, the State is rich in its folk lore, 
costumes, shawls, jewellery, dance forms and the 'karali‘ dance-
dramas.‗Health tourism‘ is likely to grow rapidly in the coming 
years. The clean and invigorating environment, the substantial 
forest cover and the number of herbs that grow in the State, 
provide a natural setting for this. 
 

III. PROBLEMS OF MASS TOURISM 
         Mass tourism is slowly but surely decimating the natural 
beauty of popular tourist destinations and turning their once idyllic 
towns into urban nightmares. It is also imposing an unbearable 
burden on its infrastructure-roads, water supply, transport, waste 
disposal systems – thereby degrading the quality of life of its 
permanent residents. The state govt. so far has been going on an 
unplanned expansion mode. It has done little to regulate or guide 
this human tsunami; to the contrary, by misconceived and populist 
moves such as regularisation of illegal constructions, it is only 
encouraging mindless concretisation of the state. It is time for it to 
sit back, take a hard look at the damage being caused and take 
some remedial measures to limit the adverse effects of this model 
of tourism which may be acceptable in the plains but is totally 
unsuited for a mountain state like Himachal. The mass-tourism 
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model is gradually getting discredited throughout the world and 
citizens/residents (if not yet governments) have begun to oppose 
it precisely because of its adverse cultural, landscape and 
infrastructural impacts. World has seen large scale protests by 
local populations, as reported in recent times in Barcelona, Venice, 
Thailand, even Nepal and Bhutan (which has imposed a cap on the 
number of tourists). We need to learn from this and accept that 
Tourism too is an Industry and, like all industries, the 
         ―Chalta hai‖ attitude will no longer do. We do not need any 
more evidence of the damage being caused by the existing form of 
tourism in the state: the condition of Shimla, Manali and 
Dharamshala; the traffic jams on Rohtang; the desecration of 
Khajjiar and Triund; the mounds of plastic on the railway tracks 
between Kalka and Solan; the road in Kufri ankle deep in horse 
dung ; Lakhs of  ―shradhalus‖ defecating all the way to 
Manimahesh lake, the regular hours- long traffic jams on all major 
highways are the evidence that a state is collapsing under the 
weight of unplanned tourism. Its only answer is to build or widen 
even more highways (the Parwanoo-Shimla and Kiratpur-Manali 
National Highways being prime examples of this myopic vision: 
all they will do is increase traffic exponentially and destabilise the 
hills in next few decade promising landslides on the highways). 
The numbers tell their own story. The state was visited by 17.53 
million tourists in 2015- almost three times its own population! & 
the figure is growing by 7.5 % per annum, thanks largely to the 

unrest in Kashmir. It is an important contributor to the economy 
of the state, providing 400,000 jobs and generating about Rs. 1200 
crores, which is between 8% to 10% of the state‘s GDP. But there 
is a hidden story beneath these numbers. First, only some parts of 
the state benefit, not the entire state. Almost 50% of these tourists 
visit only three locations: Kullu (33.15 lakhs), Shimla (32.65 
lakhs) and Kangra (24 lakhs). The tribal districts  of Kinnaur (1.80 
lakhs) and Lahaul Spiti (1.76 lakhs) are badly neglected. The 
implications of these figures are twofold: not only are the 
monetary benefits of tourism badly skewed, the three favoured 
towns/districts. 
         What is now required is a paradigm change of the very model 
of tourism, not just tinkering around to urgent and innovative, out- 
of- the- box ideas are needed to control numbers and shift the 
trajectory to high-end, quality tourism to divert the flow to smaller 
towns; provide special incentives and concessions (like those 
made available for eco-tourism and home-stay units) for 
alternative tourist circuits to encourage visitors to venture these 
tourist destinations. 
 

IV. ROHRU- AN ALTERNATIVE TOURIST 
DESTINATION 

 
 

 
 
         Rohru is a town and a municipal committee in Shimla district 
situated at 31.202°N 77.7519°E at an altitude of about 1525 m 
above sea level in the Indian state of Himachal Pradesh. It is a 
town located at the bank of Pabbar River and it is about 115 

kilometres away from Shimla city. The city was developed by 
Raja Bajrang Bhadur Singh, who was fond of this place and turned 
it into an ideal fishing zone for mahseer and trout fishing. 
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MAP OF PABBAR VALLEY (HIMACHAL PRADESH 

 
         Rohru can stopover at nearby attractions like the Shikru 
Devta Temple, Chirgaon, and Dodra, and the Chanshal Range. In 
addition to this, Hatkoti, which is also situated on the banks of the 
river Pabbar, is a renowned tourist destination. This place rests at 
the meeting point of three water streams, known as the ‗sangam‘, 
which is a pilgrimage spot for Hindus. According to a legend, 
Hatkoi is the site where the Hindu deity Shiva and Goddess 
Parvati, had a duel against each other.Rohru is popular for its 
quality apple; Rich Red and the Royal Delicious are two of the 
most famous varieties of apples found in the region .The Nazeru 
devta's temple is situated at Shakli, 15 km upstream of Rohru 
town. Rohru is very popular for highly dense Forests ranges. The 
temperature here remains around 10-15 degree with fog covering 
the area most of the time throughout the year. Rohru also has many 
high snow belts like Chanshil Top (Rohru), Surachali Top(Rohru-
jubbal). Khara-pathar(jubbal) Sungri etc. and several beautiful 
valleys like Hatkoti as well. khara pathar, Chanshil Top and 
Surachali Top Untapu (Arhal-Batari) and Sungri are popular for 
record snow in winters. Throughout the year the climate and the 
weather conditions are perfect for to welcome the visitors. 
Himachal is Popularly known as "Dev Bhoomi Himachal" means 
land full of Devi's and Devta's. Some temples situated in or near 
by Rohru. 

1. Mata Hateshwari Temple:-This temple is situated in Hatkoti 
which is on the way to Rohru from Shimla and it's nearly 11 Kms 
from Rohru. The people of rohru believe that the temple 
established by Guru Adi Shankracharya.Some people also 
believe that the temple was built somewhere in Gupta era. 

2. Devta Morish Temple:-This temple is situated in Rantari Village 
of Rohru .It's nearly 15 Kms from Rohru at the height of 8000 
feets.The temple is surrounded by mountains and it is believed 
that Devta "Morish" was found by a member of pandit family 
nearly 100 years back in a nearby river side. It's a nice place to 
plan out for picnic. A famous festival of Devta Ji's is called 
"Shant Mahayagya" which comes once after 15 years and in this 
festival nearly Devta's from different villages come with round 
about 3,000 people to meet Morish devta . 

 

1. Shikru Devta Temple:-This temple is situated in heart of Rohru. 
The temple is beautiful to see and it is believed that who so ever 
comes here with wishes and true heart gets what he/she has 
prayed from Devta ji. Temple is having a very old history with 
it. Shikru devta was found in Chandernahan lake in Chirgaon 
village which is 15Kms from Rohru and a very beautiful lake to    
see.    Annual    fair    is    celebrated    during    the    month    of    
April    every    year. 

2. Bakralu Devta Temple:- This temple is situated in Dalgaon 
village near Rohru at a distance of about 20 Kms. A very famous 
Devta Ji's festival is celebrated here in this village named as 
"Bhunda Mahayagya" It is Believed that in year when this 
festival is celebrated it brings a healthy crop of Apple which is 
main source of income here. Festival comes once nearly after 
every 10 or 12 years. This temple is located in very beautiful 
location surrounded by dense forests. 

3. Lankra Veer Temple: - This temple is situated at Hatkoti . 
Temple is built at top of the Hill from where you will see heart 
throbbing view of surroundings. 

4. Giri Ganga Temple:-This temple temple is situated in 
Kharapathar , It is temple of mata Kalli located between dense 
forest of Deodhar tree.It is nearly at the height of 10000 feet from 
sea level and a very cold region.. 

Chandernahan Lake:-This lake is situated in between beautiful 
snowy mountains at the height of 4,000 meters(approximately) 
from sea level in Rohru tehsil of Shimla district.To reach 
Chandernahan lake from Rohru there is a road facility to village 
Tangnu & village Janglikh. From the village Tangnu it takes 
nearly 8 hours trek to complete your journey to Chandernahan 
lake.While doing trekking you will reach Litham Thach in 
between nearly after a trek of 3 or 4 hours. The word "Thach" 
means the a large plane area in hilly areas where goats and other 
animals used to eat grass.In this beautiful thach you will definately 
get the feel of heaven. The river Pabbar originates from here,which 
cultivates a large area of Rohru.There is a water fall of about 30 
meters before it converts in to regular flowing water of river 
Pabbar.It is the birth place of Devta Shikru. Kewar valley is 
situated in back side of chanshal peak is Dodra Kewar.It is 
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believed that if you walk without wearing shoes on grass at 
Chanshal peak, it acts as medicine for blood pressure, heart 
problems etc. On the way to dodra kewar, you will definitely feel 
like you are in Heaven, completely surrounded by snowy white 
mountains and green mountains. The village is at the height of 
2450 mts from sea level. People here believe in Devta "JAKH‖. 
 

V. CONCLUSION 
         To counter the devil of mass tourism and keeping pace with 
the tourism growth, alternate tourist destinations like ―Rohru‖ has 
to be brought on the tourist map. 
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Abstract- This research aims to develop and test the quality of learning media in the form of visual literacy-based learning 
media to improve students' critical thinking skills. The model of the research used is the Thiagarajan, Semmel & Semmel 
research and development (R & D) model. Media feasibility is based on the results of validation. The practicality of the media 
is based on the results of observations on the implementation of learning, student activities, and media practicality 
questionnaires. The effectiveness of the media was tested by nonequivalent control group design. The results of the study 
indicate that visual literacy-based learning media are feasible, practical, and effective. The use of this media gets a very good 
response from students, which is equal to 90.5%. This media has an influence on student learning outcomes. This can be seen 
from the results of the t-test which shows that the significance level is 0.04-0.05. So it can be concluded that writing literacy 
media based on visual literacy can improve critical thinking skills of second grade elementary school students. 
 
Index Terms- media for writing learning, visual literacy, development, critical thinking 

 
 

I. INTRODUCTION  
The teacher ideally provides a real/direct experience to students in learning. In some circumstances, the teacher cannot 

provide direct experience. Learning requires an object that can replace that direct experience. Not all direct experience can be 
given in learning. Media is needed to replace experiences that cannot be presented in learning (Mustaji, 2016). Students are 
required to have high competencies in order to achieve the best quality in the 21st century. Literacy is an important part of 
learning. According to Gipayana (2010) in a global society characterized by advances in information and communication 
technology as it is today, there is an escalation of the need to be literate. This is supported by the opinion of Pancarrani, Amroh & 
Noorfitriana (2017) which states that in the 21st century the most important needs in each individual are literacy. Literacy is only 
initially seen as the ability to read writing, but over the development of the era of literacy includes nonverbal skills, listening-
speaking skills, visual skills, critical thinking, to the ability of technology. 

Regarding writing, the results of preliminary observations conducted on August 27 and 28 in 2018 in second grade of 
Jemur Wonosari Elementary School I/417 Surabaya found several facts about learning to write. Learning is done with direct 
instructions exemplified on the board. The teacher presents the images contained in the theme book. Writing learning itself is 
included as a load of Indonesian language lessons and is presented along with other content in a theme. Writing learning is 
important for developing student literacy skills. Writing skills are still lacking, because of the lack of media that attracts students' 
interest in developing writing skills. Jemur Wonosari I / 417 Elementary School students did use a thematic approach so that some 
of the subject matter became one in a theme or sub-theme. Most students can not express ideas in writing because it is boring to 
do. That makes writing learning still needs to be honed with the help of more interesting learning media. The low writing ability 
of second grade students at Jemur Wonosari Elementary School I/417 Surabaya is of concern to the teachers. The quality of 
writing of second grade students at Jemur Wonosari Elementary School I/417 Surabaya reflects the students' low ability to think. 
The challenge of the 21st century is to print quality students manifested in critical thinking skills. The critical level in students' 
thinking can be seen from the writing produced. Critical thinking skills that are skills to utilize the human mind, so as to be able to 
provide criticism of events that occur around. One part of literacy is the ability to write skills. Writing can be said as an activity 
that can express feelings (expressiveness) and produce a product in the form of writing (productive). Writing skills are included in 
the last skill after students master the ability to listen, speak and read. 

Media that attracts students is usually rarely encountered by students, thus inviting curiosity and focus of attention. Print-
based visual media are still so boring for students because students are too often faced with various kinds of visual media. Writing 
learning media need to be developed so that it is not only printed. The visual literacy-based learning media in question is based on 
visual literacy and using software namely Prezi. Prezi is an application for presentations that use the internet. Prezi is used to pour 
various ideas creatively in a virtual canvas. This application has advantages because there are ZUI (Zooming User Interface) to 
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display larger or smaller presentation shows. Media for writing literacy based on visual literacy using the Prezi application. The 
media is designed to be several interesting slides and has several animated images. The way to compose sentences based on 
images is also in the part of one of the slides displayed. Multimedia nuanced media has also been developed by several people. 
The results of the study written also show a marked improvement in writing skills and criticality in thinking. The results of the 
study by Ulfa & Soenarto (2017) state that the media (video and images) have a significant effect in improving the writing skills 
of elementary school students in class V. The study was conducted at Elementary School of Kasihan Bantul Yogyakarta. The 
results of the study of Sari & Sugiyarto (2015) also stated that students' ability to think critically could increase with the 
application of multimedia. 

The formulation of the problem in this study is (1) What is the process of developing writing learning media to improve 
critical thinking skills of second grade elementary school students? (2) What is the quality of the product of the development of 
writing learning media to improve the critical thinking skills of second  grade elementary school students? In accordance with the 
formulation of the problem, this study aims to describe the process of developing writing learning media to improve the critical 
thinking skills of second  grade elementary school students, describing the quality of product development in writing learning 
media to improve critical thinking skills of second grade elementary school students. 

In this study, the researcher presented a relevant literature review. Tatat Hartati also developed multimedia for literacy 
development in remote elementary schools. The study was conducted in 2016 too. The study shows the results that in West Java 
the remote part of the teachers needed training related to good knowledge of literacy methods and materials based on PAIKEM 
and the use of computers for learning media. The same year, namely 2017, Dian Mariya Ulfa and Sunaryo Soenarto conducted 
research. Research shows the results that video media have a significant influence on writing skills. Image media also have a 
significant influence on writing skills. Restining Anditasari, Martutik and Kusubakti You also conduct research research on 
educational media-based development in 2018. The results of the study show that four aspects are presented, namely (1) media 
content; (2) media language; (3) systematic presentation of media; (4) the appearance of the media is categorized as feasible to be 
implemented in learning to write description text. 

 
II. METHOD 

 
This research is a development research because it produces a product that is media writing to improve critical thinking 

skills in second grade elementary school Indonesian subjects. The development of writing learning media uses a development 
model from Thiagarajan, Semmel & Semmel. According to Thiagarajan, Semmel & Semmel (1974) the development model has 
four stages called the 4-D model (Four-D Model). Stages of 4-D models include defining, designing, developing and 
disseminating. The 4-D model was chosen because it has stages that are simple, coherent, clear, and in accordance with the needs 
in developing media in writing learning. 

Based on the steps of the 4-D development model, the defining stage has various steps which include initial analysis, 
students, assignments, concepts, and formulation of learning objectives. The activities carried out at the design stage are designing 
writing learning media based on visual literacy. This stage has three aspects, namely the design of the media, the design of the 
application of the media, and the design of expert validation. Validation will be carried out by several experts in the fields of 
media, language and material / content. The stages in producing media development products are carried out at the development 
stage. There are two activities in media development namely (1) expert appraisal assessment and then revision; (2) conduct 
developmental testing. Media products that have been revised and piloted are then distributed to other schools. Media products 
are packaged in CD format. 

After going through expert validation, individual trials were carried out by involving three second grade elementary school 
students. In individual trials, each student filled out a questionnaire to assess the practicality of the media. The results of 
individual trials will be used as guidelines to make improvements to the product. Then a small group trial was conducted. Small 
group trials involved twelve second grade elementary school students. In a small group trial, each student filled out a media 
practicality questionnaire. The results of this trial are used as a guide to make improvements to the product and then conduct field 
trials. This field trial involved two classes in Jemur Wonosari Elementary School I/417 Surabaya. 

The instruments of data collection used in this study were observation sheets, questionnaires, and test results. The 
feasibility analysis of writing media based on visual literacy is done by a validation sheet that uses a linkert scale. The results of 
the validation were assessed and the results were classified into categories of interpretation. Analysis of practicality of writing 
media based on visual literacy using observation sheets for the implementation of student learning and activities, as well as media 
practicality questionnaires. The results of the observation sheet are then mixed and the results are classified into categories of 
interpretation. Furthermore, analysis of media effectiveness can be seen from student learning outcomes tests. Tests of learning 
outcomes describe students' critical thinking skills. 
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III. RESULT AND DISCUSSION 
 

The results of expert validation for the media development process are obtained from the validator sheet. Validated 
components are material, language, and media. The results of the validation sheet from the validator are as follows: 

Tabel 1. Validation Results 
Validation Sheets Percentage Categories 

Writing media 
(media expert) 

92,65% Worth using 
without revision 

Writing media 
(language expert) 

97,06% Worth using 
without revision 

Writing media 
(material expert) 

87,05% Worth using 
without revision 

Source: processed secondary data of researchers, 2018 
From the results of the validation sheet, it was stated that valid visual literacy based writing media was used in learning. 

While the results of the questionnaire practicality response of writing media based on visual literacy are as follows. 
 

Tabel 2. Questionnaire Results 
 
 
 
 
 
 

Source: processed secondary data of researchers, 2018 
 
The results of the student response questionnaire stated that writing media based on visual literacy was practically in 

accordance with the percentage of individual trials and small group trials. The practicality of the media can also be seen from the 
results of the learning implementation observation sheet and student activity observation sheets. The results of the percentage of 
learning implementation are as follows.   

Tabel 3. Results of Learning Implementation Observation 
Observer 

Number Percentage Information 
O1 O1 

27 31 58 90,62 Very good 

Source: processed secondary data of researchers, 2018 
Based on the above data, it can be concluded that the implementation of learning using visual literacy based media is very 

good. Furthermore, student activities during learning can be seen as follows. 
 

Tabel 4. Results of Student Activity Observation 
Observer 

Number Persentase Keterangan 
O1 O1 

20 22 42 87,5 Sangat baik 

Source: processed secondary data of researchers, 2018 
 
In accordance with the table above, it can be concluded that the activities of students during the implementation of learning 

using visual literacy-based learning media in the category are very good. 
The effectiveness of visual literacy based media is known through the results of student learning tests. Student learning 

outcomes are intended to measure the critical thinking skills of class II students. The level of understanding of students before and 
after using media is measured by the technique of t test data analysis of two free samples. The significance level of the difference 
in the results of the pretest and posttest was 0.05. Media-based visual literacy learning writing is said to be effective for improving 
critical thinking skills if ≤0,05 significance level. The t-test formula for two free samples is as follows. 

 

Trials 
The 

Number of 
Students 

Score Obtained  % Interpretation 

Individual Trial 3 71 84,52 Very good with 
revisions 

Small Group Trial 12 326 97,02 Very good 
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Based on the results of the calculation, after calculating the pretest and posttest average the significance level was 

0.048≤0.05. This can be interpreted that, it can be concluded that Ho is rejected and Ha is accepted. Thus it can be concluded that 
there is a significant difference between student learning outcomes during the pretest and posttest. 
 

IV. CONCLUSION AND SUGGESTION  
 

Based on the results of the research and discussion of the results of the study, it can be concluded that the process and 
quality of the development of visual learning media based on visual literacy are good. The process of developing the media runs 
smoothly with the results of the validator showing a feasible category. Quality of media development from expert media 
validation, media practicality and media effectiveness in learning. The practicality of the media can be seen from the results of 
questionnaires for students who reached 84.52% for individuals and 97.02% for small groups. Effective writing learning media is 
used to improve critical thinking skills of grade II elementary school students. This is based on the results of the t-test, where the 
significance level is 0.04≤0.05. Based on this, Ho is rejected and Ha is accepted. So it can be concluded that learning uses effective 
visual literacy-based learning media to improve students' critical thinking skills. 

Suggestions in the development of writing learning media products based on visual literacy are the dissemination carried 
out only to the teacher working group, which is expected to be widely disseminated. In addition, training for teachers in using this 
media needs to be done so that its use does not experience obstacles.  
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Abstract: Terrorism in Northeast India has a long history, so does mass media. While local media was still very small in size and 
reach in the early phases of terrorism in the region, the last two decades of the last century saw tremendous expansion of media 
alongside rising terrorist activities. Media and conflict enjoy a kind of symbiotic relationship. Media growth has a strong 
correlation with uncertainty in society. There was a significant rise in newspaper publication and readership in the US during 
World War II, in France during the French Revolution and in Britain during the Industrial Revolution.  
 
A similar trend was seen in Assam, the largest state by population in India’s Northeast, during the peak of insurgency. While this 
connect has a lot to do with the basic human trait of curiosity and hunger for information in times of uncertainty, in the Assam 
perspective, media’s role in situations of terrorism has often come into focus because of a culture of sub-nationalism, which is 
very much ingrained in the local press. A close scrutiny of media role during the heydays of terrorism in the state shows this 
sentiment of sub-nationalism, a tendency to ride piggyback on popular sentiment to grow in a competitive market and, often, lack 
of experience and exposure among media practitioners willy-nilly turned media into a tool in the hands of terorrists, which is 
when the media failed to play its role as a guardian of truth and failed in its duty towards society. 
 
Index Terms: Terrorism, Northeast, Conflict, Mass Communication, Social Media, Electronic Media, Print Media, Assam, Ulfa 
 

1. Introduction 
Truth is always first casualty in a conflict situation. Often, media willy-nilly becomes a tool for a party/parties involved in a 
conflict. Historically, media in the Northeast has always preached sub-nationalism, often going against the standards of media 
behaviour. In a conflict situation, mass media’s basic policy of always being on the side of the masses often puts it in conflict with 
the social responsibility of telling the truth, as the sentiment of sub-nationalism or ethnic identity blinds the masses to economic, 
political or social realities and that in turn sways media opinion as well. 
 
In a mobile-led and social media-powered environment, the situation can become dicey in such conditions, as technically every 
individual is today a messenger or mediaperson and information can generate from anywhere anytime. Media of modern times 
face two hard realities: separating disinformation from information and standing on its ethical ground in the face of a multitude of 
challenges posed by technology, market forces and various interest groups.  
 
Politics of difference thrives in situations of misperceptions and disinformation. That is where media and its dissemination of 
information has to play a key role in facilitating constant communication, developing mutual understanding, addressing issues of 
mistrust and misperception with trustworthy analysis and opinion in order to ensure peace in society at large. But as the means 
and sources of communication expand, we have a situation where the media has either failed to communicate effectively or ended 
up becoming a tool for parties involved in such conflicts rather than being a means to resolving it. 
 

2. Review of literature  
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In his book titled India against Itself, Bard College professor Sanjib Baruah defines Northeast India’s regional politics as sub-
nationalism, which fostered a sense of negligence for far too long creating a fertile ground for the kind of conflicts and unrest 
witnessed over the past several decades.  

Eminent author, journalist Sanjay Hazarika in his book, Land, Conflict, Identity of India’s Northwast: Negotiating the Future, 
calls NE conflict the single largest human tragedy in post-Partition India in terms of the number of people displaced. 

Till some years back, the media scenario of the region suffered from a similar pattern of seclusion, failing to grow at the pace of 
the modern media industry in the rest of the world, as reflected in the History of Assamese Newspapers. With the proliferation of 
mobile communication and the internet, that gap is getting blurred pretty fast now, which holds hope for the future. 

On media’s role in conflict situation, Johan Galtung establishes a beautiful correlation, when he sayd “Our culture, particularly 
our media culture, is long on descriptions of the meta conflicts that related to the roots of the conflict, like a metastasis to the 
primary tumour. There is a focus on the negative attitudes = hated, and on negative behaviour = violence, and much less focus on 
the contradiction roots.” 

In the compilation titled Media and Communication Research, Anjani Kumar Srivastava offers an interesting analysis of the 
interplay among the different stakeholders in an environment of terrorism, with media getting entrapped in a vicious cycle of 
agenda pushing for one party or the other. 

In his book Media and Society Into the 21st Century, Lyn Gorman and David McLean address the issue of control and 
presentation of information in situations of war and conflict and the challenges posed by new media.   
 
The Eighth Report of the Second Administrative Reforms Commission (2008) headed by Veerappa Moily is on Combating 
Terrorism: Protecting by Righteousness’, shed light on the role of media in a conflict situation. It offers a set of 
recommendations on what media and the government should do to effectively deal with such situations. 
 
In an e-book on Conflict-Sensitive Reporting: State of the Art, Howard Ross dwells at length on the responsibility and 
sensitivity that media needs to show and the code of conduct they are required to deal with in such situations. 

Besides, Charlie Beckett’s work titled, SuperMedia: Saving Journalism So It Can Save The World, and three research papers: 
Sub-Regional Nationalism in Assam Print Media by Joydeep Biswas, Associate Professor, Cachar College, Silchar; Local press in 
the making a study on the emergent media of Assam by Jayanta Vishnu Das of Tezpur University; Mapping of Media (Print) 
Industry in North East by Athikho Kaisii of Jamia Milia Islamia, New Delhi were also consulted for this research paper. This 
paper also makes a reference to an article titled Colourful Mosaic from The Hindu (Chennai, India, June 21, 2009) by Sevanti 
Ninan, who runs media monitoring portal thehoot.org.  

3. Objective 
 
This paper is an attempt to look at the broader trends of conflict reporting, commentaries and editorial perspectives of various 
newspapers during the Ulfa insurgency in Assam, a state that saw the fastest growth in newspaper numbers and readership for 
almost a decade through the peak phase of the insurgency situation. The main objective of this study was to find out whether the 
local media behaved within the defined ethical standards for media practitioners during this phase. To put in another way, “Would 
Assam’s conflict situation and its outcome have been different had the local media behaved in a different way?” 
 
This paper also tries to underline the extremely important role that communication in general, and media in particular, has to play 
in such situations and draw lessons for an environment where social media and mobile-based communication has changed the 
entire paradigm of media communication. 

It also aims to answer the questions:- 

a) Did the rapid mushrooming of local print media in Assam during 1985-2000 had anything to do with peak of insurgency 
and the socio-political uncertainty that Assam witnessed during those days in the aftermath of army deployment to fight 
the terrorists?  

b) If yes, did local media focus more on growing circulation and readership in a tough competitive environment rather than 
delivering on their social responsibility and ethical duty of covering the conflict situation from a neutral perspective? 

c) When business and commercial interests override everything else, is it possible media – or for that matter, any entity – 
care least about society, responsibility and ethical standards? 

d) What happens when media run after readership/audience? It tries to cater to popular sentiment, milks popular issues, 
plays to the gallery. In Assam’s typical environment of hyper sub-nationalism nurtured for decades by a language 
movement followed by an even more popular anti-immigrant movement, when the insurgents tried to tap the popular 
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sentiment of hatred and revolt against the Centre in Delhi, was it possible that the local media simply played along, with 
little care for objectivity, rationale and its own responsibility of reporting in an unbiased way. 

e) Till the year 2000, Assam had just one media school at the Gauhati University, which produced fewer journalists, but 
more degree holders. Is it possible that when this rapid expansion happened, local newspapers faced a huge dearth of 
trained manpower in journalist and mass communication and had to rely on untrained human resources to run their 
businesses? 

 

4. Methodology 
 
This study was done based on empirical data collected through observation as well as sampling of historical records of various 
newspapers and magazines, review of literature and peer research and interview of a few veteran journalists and media watchers. 
 
     5.  Data analysis 
 
The quality of media depends on three key factors; editorial policy, source of news and ownership. Professionalism, experience 
and skills of editors and journalists manning a media organisation, ethical standards prevalent in a competitive media environment 
and legacy of the organisation are some of the key determinants of the editorial policy that the media outfit follows. 
 
Balanced reporting is the backbone of ethical media coverage where news sourcing is key. News source is critical for ensuring 
ethical standards, neutrality and fairness in media coverage. Agenda-driven journalism tends to depend on select news sources, 
often dubious ones, while ignoring the counter view or other side of the story. Media that depend on rumours, hearsay and do not 
always rely on dependable, official and identifiable sources for news coverage constantly violate ethical standards and often end 
up spreading misinformation and disinformation instead of delivering on its duty to provide balanced information to society. 
 
Media ownership has often been an issue in focus, as it has often come in the way of media’s independence and impartiality. In a 
competitive industry, promoters tend to be guided more by economic interest than ethical standards and issues like media 
independence and fairness, balance and neutrality in media coverage tends to become a casualty. This issue has been under the 
lens more often in the third world countries and conflict belts, where the strong weapon of media has often fallen in wrong hands 
or is being misused to willy-nilly serve vested interests.  
 
    5.1  Ownership issue 
 
Writing for ‘The Hindu’, media watcher and columnist Sevanti Ninan says:  

“Regional media is increasingly a colourful mosaic in terms of who owns it or runs it, be it TV or newspapers, or periodicals. 
And a state which runs the gamut of possibilities is Assam. Congressmen, ULFA (United Liberation Front of Asom) sympathisers, 
former militants, former bureaucrats and police officers, litterateurs and novelists: the state’s proprietors and editors are drawn 
from all these categories.”  

That speaks volumes for how Assam’s print media industry – of late also electronic media – has got trapped in the hands of a 
group of owners, whose interest lies in making money, gaining clout. There is no hard evidence to prove it, but there has often 
been finger pointing about some people using media businesses to turn their black money white. 

Assam’s worst period in terms of socio-political conflicts between 1985 and 2000 also happened to the best period of the nearly 
175-year-old Assamese print media industry. In an environment of insurgency-induced social uncertainty and turmoil, 
newspapers grew exponentially both in numbers and readership.  

But when consumer demand spells economics, people often use such opportunity to mint money. Problems arise when the domain 
happens to be a key pillar of society such as media and the people involved are unscrupulous or have little care or concern for 
ethics and social responsibility in their pursuit of profit.  

 
     5.2 Economics over independence 

Media is called the fourth pillar of a democratic society, given the huge role it is supposed to play and the responsibility entrusted 
upon it. For the three biggest pillars, the masses elect legislatures with popular vote, the most qualified judges are chosen to 
represent the judiciary and the country’s best talent qualifies to run the executive. The Fourth Pillar in Assam during media’s peak 
days was not entirely manned by the best talent, the most qualified and the most skilled.  

Dhirendra Nath Bezbaruah, one of Assam’s most respected journalists, who edited one of Assam’s most well-read English 
newspapers, The Sentinel, during the peak of Ulfa movement and who had earned the wrath of the Ulfa insurgents because of his 
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no-holds-barred views against them,  says Media ownership of a very powerful weapon and in Assam there has been a widespread 
attempt to capture this very powerful weapon without the responsibility that has to go with it. This has affected media's 
credibility. There is an awareness of what one can do with this weapon. But nobody loses any sleep over the responsibility of 
using this weapon, he said. 

Bezbaruah also questions the economics of some newspapers and their total dependence on government advertising, which he 
says is curtailing their independence in some ways.  

“It's a funny situation. I cannot think of any other state in the country, where there are so many daily newspapers. If you take a 
close look at the content of these newspapers, especially the ad content, there is hardly any commercial ads in most of them. They 
are all surviving on government ads and they do not seem to mind this. There is far greater freedom if you have a healthy kind of 
ad revenue coming in from commercial ads. There is total dependence on state govt. Media cannot claim to be independent in 
such a situation.” 

A well-run newspaper usually needs to devote at least 60 per cent of its space to ads coming from a wide variety of sources. But 
when the ad source becomes singular, the equation can become artificial and perverse and a newspaper can be at risk of 
compromising on its independence, neutrality and fairness. 

     5.3 Lack of skilled manpower 

Manoram Gogoi, who was Founder News Editor of the immensely successful language daily Asomiya Pratidin, which was 
launched at the height of insurgency, says the new newspaper was run with a batch of very inexperienced journalists when the 
conflict was at its peak 

“When as part anti-insurgency operation, Indian military let loose a reign of terror and indulged in excesses on local people, 
raping women, killing people, many senior journalists were doing armchair reporting, based on information fed by government 
officials and the military PR. But we were reporting from the spot. A lot of senior journalists reacted very late to the poor human 
rights situation. Maybe, they didn't even understand the situation properly,” says Gogoi. 

He claims even today a section of journalists in the media allows themselves to be guided constantly by politicians. Many 
journalists are part of this mechanism. Most journalists are trapped in an intricately-designed political trap. That has spoilt the 
whole system.  

Mani Mahanta, another founder member of the news bureau of the same daily, said reporters and correspondents in his newspaper 
did publish press releases and statements issued by the insurgent outfit and highlighted the ideas floated by the extremist 
organisations. “But those were also issues that the society was debating at that point. Had media not highlighted those, those 
issues would have never received the attention of the powers that be. Media needed to highlight those issues. That was probably 
the call of the time, despite the short comings,” he argues 

     5.4 News sourcing  

Media sources news and information from trustworthy official or unofficial sources and disseminates them. In a conflict situation, 
various parties involved usually try to influence the media into its side and try to win sympathy and gain publicity. In an 
environment where it is easy for insurgent elements to easily sway popular sentiment after a cause, it is the duty of the media to 
put out the situation and issues objectively, which requires careful news gathering, unbiased analysis and encouraging multiplicity 
of views. The official apparatus needs to work closely with the local media to fight the information battle objectively to put out 
the issues transparently. 

In the case of Assam, the official machinery went after the media instead of taking them into confidence in the fight against 
insurgency. While the media got swayed by popular opinion and was busy catering to public sentiment, it compromised on 
fostering multiplicity of views, news sourcing was not always from reliable sources, and analysis carried jaundiced views tilted 
towards popular sentiment. 

Says Mani Mahanta of Asomiya Pratidin, “Our conflict reporting standard was possibly not up to the mark, first because we 
didn’t have skilled people, who had exposure to similar situations. Second, there were only a handful people who are handling the 
issue seriously. Most journalists were biased, some even were part-time activists. Both insights and foresight were missing. There 
were very few senior journalists studying the situation as a neutral observer or having an impartial view of the situation. They 
reported the ground reality and their coverage things like mass grave or army atrocities in villages was outstanding.”  

These newspapers generally sourced news from the remote areas through a network of stringers or freelance journalists, who were 
prone to manipulation and there did not exist a common policy on conflict reporting to have them all in alignment. 
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Lack of skilled man power, a journalistic tradition that thrived on armchair reporting, unpreparedness to deal with a conflict 
situation that developed almost like something out of the blue resulted in rampant coverage of one-sided news and views, most of 
which were in alignment with the causes of the insurgents. Also, the insurgents’ early strategy to deploy themselves in social 
service and fight against social evils earned them a Robin Hood image, one that masses and the media fell for with equal ease. 

The best reflection of how media, instead of working objectively and in an unbiased way, got swayed by popular sentiment was 
best reflected by two incidents. The insurgents largely managed to carry the popular sentiment with them for a long time despite 
strong army actions that created a suffocating environment amid large-scale harassment of and atrocities on innocent people, 
leading to many deaths. All this while, the local media, too, remained soft on its agenda and activities. 

But local sentiment turned against the insurgents after they targeted a popular young dancer in Nagaon for performing at a 
military do and after they militant outfit carried out a bomb blast in a place called North Lakhimpur that killed a number of 
schoolchildren. Immediately, the tone of local media too changed in line with popular sentiment. The media, which was rarely 
critical of the insurgents till then, suddenly began to target and criticise insurgent activities, which eventually led to the waning of 
the insurgent movement and forced many insurgents to turn overground and triggered a vertical split within the group. 

     5.5 Editorial policy 

Assam’s media has a long tradition of aligning with local interests and issues in the larger socio-political landscape of the country. 
The media itself got its birth to give voice to a people when they were seeking to assert their socio-cultural identity, fighting 
against the imposition of an alien language and medium of instruction on them and in the backdrop of acute under-development 
and lack of economic progress. 

While the state and its economy long came out of those difficulties, the local media carried on with that tradition. A sense of 
social service overrode standards of professionalism. Creative literature was part and parcel of everyday media coverage along 
side news and views and editors invariably came from among litterateurs and authors. Thus, the entire media establishment lacked 
a professional touch on top, leading to a dearth of standards and set principles for operating in critical situations, like a conflict 
environment.  

The journalists and editors quoted above admitted without hesitation about lack of proper guidelines, guidance and set standards 
for conflict reporting, which allowed journalists and editors to work on their own tangent without any defined direction. 

Says Dhirendra Nath Bezbaruah, one of Assam’s most respected journalists and who edited the widely respected The Sentinel 
through the phase of conflict, “We in the media needed to play a very positive role, a very pro-active role. But there was an 
inertia. Our media was a trifle slow in reacting. That makes one big difference. Media not just have to be accurate, truthful, 
objective, but also have to be fast. Our major failing was that we do not see the importance of time. In many situations we have 
not been fast enough.”  

Had media bee fast enough, we would have been able to avoid a lot of situations arising out of conflicts. Had there been a focus 
on identifying this inertia, things would have been different. Bureaucrats and the political representatives responsible for a total 
lack of development, lack of planning are all of them responsive to what the media talks about, Bezbaruah points out.  

     5.6 State’s view of media role in conflict situation 
The Administration Reforms Commission formed by the Government of India dealt with ‘Combating terrorism: Protecting by 
righteousness’ in its eighth report released in June 2008. It dwelt elaborately on the role desired of the media in conflict situations. 
 
It states:-  
 
“With the advent of the electronic media and modernisation of print media, the coverage, influence and reaction time of the 
media has improved substantially. There have also been instances where media reports have stoked conflicts; though on several 
occasions they have been instrumental in prevention of outbreak of violence.” 
 
It then goes on to dwell on the extremely tricky situation that media often finds itself in when such a situation arises. 

• A terrorist act affects each of the three –  the media, government and  terrorists– differently. The conflicting perspectives 
arising out of their mutually exclusive concerns and the urge, of both the terrorists and the government, to bend the 
media to serve their respective agendas, could widen the distance between government and the media. Terrorism in 
democratic countries shows that terrorists thrive on publicity.  

• The media does not intend to promote the cause of terrorism, but the nature and mandated function of the media – to 
cover events, developments and issues – can be exploited by the terrorists. Thus, regardless of the media’s intentions, the 
news coverage may serve the expectations of the terrorists. It should be recognised that even terrorists have a craving for 
publicity, and the media should not unwittingly help the terrorists in their designs. 
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• Government has its own expectations, it wants the media to depend on the official version. Government therefore wants 
the media to be cooperative and keep the national interests or security concerns uppermost. In fact, when it comes to acts 
of terrorism, both the media and the government have a common interest in protecting people and democracy. But their 
perspectives and positions defined by their functions and responsibilities could lead to different and sometimes 
conflicting stands. Therefore, it is necessary that government should work towards harnessing the power of the mass 
media as a part of its strategy to defeat terrorism.  

 
The ARC says it would be necessary to have an affirmative media policy based on transparency in governance; easy access to 
information and sources; advancing the media’s role as an instrument of vigilance to scrutinise and check administrative,  legal  
and  judicial  violations  and  excesses  that  endanger  civil and democratic rights in situations of conflict and terrorism; engaging,  
enabling,  encouraging  and  assisting  the  media to fulfill its role  of informed, fair and balanced coverage of crisis, particularly 
terrorism. 
 
It stresses that media policy should include principles of self-restraint. Publishers, editors and reporters need to be sensitised to 
avoid and exclude those elements of  media coverage that may unwittingly advance the agenda of terrorists.  
 
The report called upon the government machinery to become media-savvy and the media to focus more on skill building to handle 
such tricky social situations to build capacity of citizens in dealing with any public disorder, particularly terrorist violence. 
 
This shows greater appreciation and sensitivity at the government level of the need for better focus on communication in handling 
conflict situations and also the increased importance that communication has come to enjoy in policy formulations and in strategic 
areas. 
 
     6 Findings and discussion 
 
Historical records of newspaper coverages and views expressed by leading media watchers in the region clearly bear out the 
following:- 

• A large section of Assam’s local press didn’t behave within the traditional limits and ethical parameters of journalism 
through the phase of insurgency, and to a large extent commercial interest in expanding readership played a big role in 
determining media coverage of popular issues. 

• Because of dearth of talent and skilled manpower, local media used untrained professionals to cover the conflict 
situation, leading to reckless handling of issues of immense socio-political implications. News was not always based on 
defined sources, analyses were infested with jaundiced views heavily influences by a sense of sub-nationalism and 
multiplicity of opinion did not find free expression. 
 

• Media was not a part of the state strategy to deal with the conflict situation and the state didn’t recognize the constructive 
role that media can play in such situations. 
 

 
      6.1 Discussion & Conclusion 
 
Conflict has come to become a key concern for modern societies across the world, but media in our country and backward regions 
like Assam have failed to evolve adequately with a code of conduct to remain rooted to professional standards and deliver on their 
responsibility during such situations. At least, that was the experience during the insurgency in Assam. 
With the advent of newer forms of media, such as social media, which democratises the medium, allowing every citizen to freely 
voice his/her opinion with no control, the society might find itself in deep crisis should it fail to appreciate the hugely important 
role that media can play in such environment and how to respond to such situations.  
 
Modern media empowers the society at large, but it also creates a tricky situation of people with or without the understanding of 
the power communication using it recklessly, thus creating chaos in certain situations. The traditional media is ill-equipped to 
face such a situation and society is not adequately sensitised to face a crisis that can erupt. With social media as an evolved form 
of mass communication already gone to the hands of every citizen holding a smartphone, we as a society are could be at peril 
should we fail to sensitise ourselves in time to use such medium and receive/process information responsibly, especially in 
situations when society is in turmoil.  
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Abstract 

This paper presents results of a study that investigates the effects of English language comprehension on the achievement in 
engineering Mathematics. The population of the study was the entire year one and two (National Diploma I and II) students of Waziri 
Umaru Federal Polytechnic, Birnin Kebbi, Nigeria (n<700). A sample of two hundred and eighty seven (287) students was selected 
using simple random sampling. Pearson correlation, paired samples t-test and Independent sample t-test were used to analyze data 
using SPSS version 20.0. The results obtained indicated a significant difference exists between word-based problems and wordless 
problems in engineering mathematics. It was also revealed that the medium of instruction influence the attainment of instructional 
objectives in mathematics. No significant relationship was observed between English language comprehension and performance in 
non worded problems in engineering mathematics. Although the mathematical ability and numerical manipulative skills of the 
students seems not to be affected by English language comprehension, the results showed a strong positive correlation between 
English language comprehension and engineering mathematics word problems.  
 
Key Words: English Language Comprehension, Mathematics Achievement, Word Problems, Non worded Problems. 
 
Introduction 

English as a second language to most Nigerian students, occupy a critical position in Nigerian educational system as prescribed 
medium of instruction. Therefore, a good communication skill in English language is inevitable for students to meet up the abstract 
nature of most mathematical concepts. Many research findings revealed that the linguistic problem is one of the major factors 
contributing to low performance of students in mathematics. Two situations can be explained in the language nature of mathematics. 
First, is a situation where a student learns mathematics in his first language (mother tongue). This situation may not be totally free 
from language issues due to the fact that mathematics terminologies do not find place readily in most mother tongues in Nigeria. The 
second situation is where a student learns mathematics through a foreign language (second language) medium. Here, the common 
impediment is that, learners of mathematics are not likely to ask for explanation of words in mathematics class. Therefore, they 
manage to get the general gist of the information without proper understanding of every word. Clearly, the general gist may not be 
enough for understanding the mathematical concepts. Osafahenti (1993). Many students fail simply because they don’t understand 
several words used in mathematics examination papers. Backhouse (1999). 

Gillam et al (2016) reviewed the effects of language impairments with respect to mathematical ability. Many problems were 
highlighted in regard to students with language impairments in mathematics class. These include; inability to initiate conversation in 
the classroom, failure to ask questions and inability to realize when they have misunderstood information. These problems clearly 
interfere with the process of teaching and learning mathematics. At least four linguistic competencies are required for mathematics 
learner to be able to construct, store and retrieve a mathematical schema. These are; reading comprehension, proficiency in 
vocabularies and syntax forms with different meanings in mathematics and general contexts, ability to switch between usage of words 
in mathematics and general contexts, knowledge of symbols and formal language used to solve mathematics problems. Research have 
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shown that specific language impairment in children can be an impediment to acquisition of some mathematical skills such as spoken 
number sequence, calculation, place value principle etc. However, the logical principles of simple arithmetic may not be affected by 
the impairment. Donlan et al (2007).       

One can argue that mathematics is a language of its own with unique vocabularies, phrases, symbols and peculiar reading 
comprehension method. The language of mathematics is a source of difficulty and sometimes confusion. Mathematics terminologies 
are often complex and the words used in it are enriched with meaning that are completely at variance from their normal meaning or 
usage Gillam (2016). For example, root, similar, power, ring, odd etc have a different sense from their usual meaning when used in 
mathematics. Language problem is one of the major factors contributing towards the poor performance of many students in 
mathematics especially those who are bilingual and multilingual. Therefore, it is not out of point to infer from previous researches that 
a student with good level in English language will stand a chance of a very good performance in mathematics. Recca and Lasaten 
(2016). A research by Laurito et al (2016) gave a similar conclusion that the students’ performance in geometry can be influenced by 
comprehension skills and mathematical ability.   

 Mathematics problem solving strategy is very essential in mathematics. And mathematics problem solving requires some level of 
proficiency in English vocabulary and reading comprehension skills Orosco (2014). Mathematics performance improves with English 
language reading proficiency. A wide gap in mathematics achievement was found to exist between English language learners and 
students who spoke English language as their primary language Beal et al (2010), Tuohimaa et al (2008), Ramos et al (2015), 
Walkington et al (2015). Linguistic complexity is a very strong impediment to mathematics word problem solving for English 
language learners. It was observed that students performed better in mathematics word problems written in easier language compared 
to the same problem written with advanced grammatical complexity. Barbu and Beal (2010). Basol et al (2011) confirmed a positive 
correlation in English language reading comprehension and mathematics word problem. Fuchs et al (2017) described language text 
comprehension as a significant and strong predictor of performances of students in word problem solving assessments. The language 
issue in mathematics is more pronounced for second language learners in mathematics word problems. A significant difference exists 
between the performances in mathematics word problems of first language learners and second language learners. However, there is 
no significant difference between the first language learners and second language learners in the wordless problems. Trakulphadetkrai 
(2018). Correlation was found to exist between reading comprehension and students’ success in mathematics and science for 
secondary school students. Reading comprehension can also affect the performance in mathematics and science positively or 
negatively. Akbasli et al (2016). 

Varied research findings on the relationship between language comprehension and achievement in mathematics found no relationship 
between the two variables. Imam et al (2013) examined the association of English language comprehension and achievement in 
mathematics. Their findings revealed no significant correlation between reading comprehension and mathematics performance. 

Background of the study 

There are many researches to examine the link between language comprehension and achievement in mathematics with conflicting 
results. Imam et al (2013). In Nigeria, there are agitations for the use of local language as a medium of instruction in our educational 
institutions. Ali (2002). The relationship between English language and performance in mathematics at tertiary level of our 
educational institutions is of interest to researchers in order to clarify the necessity for the use of local language as a medium of 
instruction and this forms the basis of the present study. 

Research questions 

The present study seeks to answer the following research questions; 

i. Is there significant relationship between English language comprehension and achievement in engineering mathematics? 
ii. Is there any significant difference in the performance of students in mathematics worded problems and non worded 

problems? 
iii. Is there any significant relationship between English language comprehension and performance in non worded 

mathematics problems? 
iv. Is there any significant relationship between English language comprehension and performance in worded mathematics 

problems? 
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Methodology 

The population of this study was the entire year one and two (National Diploma I and II) students of Waziri Umaru Federal 
Polytechnic, Birnin Kebbi, Nigeria (n<700). A sample of two hundred and eighty seven (287) students was selected using simple 
random sampling. Three questionnaires were used for the data collection. Listening comprehension problem scale (LCPS) was 
administered first to measure English comprehension ability of the respondents. LCPS (α=0.862) is a fifteen item scale designed to 
measure second language learners’ listening comprehension problems for undergraduate students. Zhang and Zhang (2011).The 
instrument uses a five points Likert scale ranging from 1 (strongly agree) to 5 (strongly disagree). English language comprehension is 
calculated by adding the individual scores for all the items whose possible score ranges from 15 to 75. Higher score on the LCPS 
shows high English language comprehension and lower score represents low English language comprehension. Examples of the items 
include; 

I do not understand the intended message of the entire text. 
I do not understand the intended message of some parts. 
I am confused about the key ideas in the text. 
I do not understand the long sentences. 
I do not understand a word with more than one meaning 
I neglect the next part when thinking about meaning  

The mathematics word problem questionnaire (WPQ) and non worded problem questionnaire (NWPQ) consist of ten items each 
extracted from semester examinations past question papers. Non worded questionnaire was administered a week before the worded 
problem questionnaire which was a worded version of the non worded questionnaire. Each question on WPQ and NWPQ attracts a 
maximum of 10 marks when answered correctly. Thus the maximum score of WPQ and NWPQ is 100 marks each and the minimum 
mark obtainable is zero. 

Results 

SPSS version 20 was used to analyze the data. Four factors from the research questions were analyzed as follows; 

i. Relationship between English language comprehension and achievement in engineering mathematics. 
A bivariate correlation analysis was carried out to calculate the Pearson correlation coefficient between English language 
comprehension and engineering mathematics achievement. The results showed a significant positive correlation between the variables 
(r = 0.416, p < 0.01). A paired samples statistics also indicated a significant positive correlation between English language 
comprehension and engineering mathematics achievement (t = –2.57, df = 286, p < 0.01, r = 0.416). English language comprehension 
(mean = 51.68, SD = 14.93), engineering mathematics achievement (mean = 53.95, SD = 12.43).     
ii. Difference in students’ performances between engineering mathematics worded problems and non worded problems. 
An independent sample t-test was carried out to find out if there was a significant difference in mathematics worded and non worded 
problems in engineering mathematics. The result revealed a statistically significant difference between the performances in 
engineering mathematics worded problems and non worded problems. (t = -11.48, df = 572, p < 0.01). Students performed 
significantly less in the worded problems (mean = 45.67, SD =18.19) than the non worded problems (mean = 62.22, SD = 16.31).   

iii. Relationship between English language comprehension and students’ performance in engineering mathematics non-worded 
problem. 

The bivariate correlation test for the scores of students in non worded problems and English language comprehension test scores 
revealed a statistically non significant weak correlation. (r = 0.049, p > 0.01). English language comprehension (mean = 51.68, SD = 
14.93), non worded problems (mean = 62.22, SD = 16.31).     

iv. Relationship between English language comprehension and engineering mathematics worded problem. 
Bivariate correlation analysis revealed a strong positive correlation between English language comprehension and achievement in 
engineering mathematics word problems (r = 0.612, p < 0.01). A paired sample t-test also showed a significant positive correlation (t 
= 6.84, df = 286, p < 0.01, r = 0.612). English language comprehension (mean = 51.68, SD = 14.93), engineering mathematics word 
problems (mean = 45.67, SD = 18.19). 
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Discussion 

The present study was able to reveal the relationship between English language comprehension and achievement in engineering 
mathematics. The average English language comprehension score of the students was satisfactory. (mean = 51.68, SD = 14.93). Four 
research questions were discussed in the analysis of results. A significant and positive correlation exists between English language 
comprehension and achievement in engineering mathematics. This result supports the findings of Donlan et al (2007), Ramos et al 
(2015), Laurito et al (2016), Akbasli et al (2016), Gillam et al (2016), Stoffelsma and Spooren (2018). However, the results 
contradicts the findings of Imam (2013), Vince and Fatima (2016), Azur (2017) and Trakulphadetkrai et al (2018) that found no 
significant correlation between reading skills and mathematics performance. 

The overall performance of students in engineering mathematics was averagely good (mean 53.95, SD = 12.43). However, there was a 
very wide gap in the average performance of students between worded and non worded problems with mean =45.67, SD = 18.19 for 
worded problems and mean = 62.22, SD = 16.31 for non worded problems. A significant difference was also observed between the 
two variables using independent samples t-test. (t = - 11.48, df = 572, p < 0.01). In other words, lower performance was observed in 
engineering mathematics worded problems.  

There was no significant relationship between English language comprehension and performance in non worded problems in 
engineering mathematics (r = 0.049, p > 0.01). This supports the earlier findings by Trakulphadetkrai et al (2018). A strong 
relationship was observed between English language comprehension and engineering mathematics word based problems (r = 0.61, p < 
0.01, t = 6.84, df = 286). The performance of students in engineering mathematics word based problems is generally low. The finding 
confirms the research findings of Orosco (2014), Barbu and Beal (2010), Basol et al (2011) and Tuohimaa et al (2008). 

Conclusion 

The findings of this study confirm the existing literatures on the relationship between English language comprehension and 
achievement in Mathematics. We can also deduce from the findings that the medium of instruction influence the attainment of 
instructional objectives in mathematics. According to the finding in the present study, a significant difference exists between word-
based problems and wordless problems in engineering mathematics. It was observed that the students performed better in non worded 
problems than the word problems in engineering mathematics. There was no significant relationship between English language 
comprehension and performance in non worded problems in engineering mathematics. In other words, English language 
comprehension has no effect in the mathematical ability or the manipulative skills in solving the numerical problems in engineering 
mathematics. However, the finding revealed a strong relationship existing between English language comprehension and word based 
problems in engineering mathematics. This implies, apart from mathematical ability of the students to solve numerical problems, they 
require a certain level of fluency and understanding of English medium in order to effectively handle word problems in engineering 
mathematics. It is therefore necessary for teachers of mathematics to be on the alert in selecting appropriate level of English language 
to help their students attain the set instructional objectives. The finding of the present study is also very important to the students 
themselves as it encourage them to improve their linguistic capability as to be able to learn and apply their mathematics skills in 
engineering problems. 
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Abstract- - Integrated management approaches in an 
area of increasing water stress is mandatory for 
conflict prevention and a good optimization of the 
common use. A combination of equitable political 
cooperation with balanced management practices can 
surely maintain a sustainable economic growth. 
Among the main international water bodies, the 
Mekong River is the largest in Asia. Its management 
approaches face different challenges. This paper aims 
to define the objectives and principles implemented 
by the different countries surrounding the Mekong 
River and to highlight the achievements through 
effective management projects.  
 
Index Terms- Transboundary, Integrated Water 
Resource management, Cooperation, Mekong River. 
 

I. INTRODUCTION 
 
Water is an important, indeed essential natural 
resource for all countries. Every state’s drinking water 
supply, food production, energy supply, and 
consequently, economical development is related to 
water availability. Human health and essential living 
conditions are crucially related to water, thus the 
resource is the main element for a sound ecosystem. 
Sustainable Management of these waters and 
especially Transboundary water bodies has to be 
effective and efficient for a better social, political and 
economical balance and stability.  This paper focuses 
on the implementation of integrated management on 
water resources but also the necessity of its use for 
shared water bodies where nearly half of the 
population is located.  
 
 

II. TRANSBOUNDARY WATER RESOURCES 
a. Definition  

The Transboundary basin connects different 
populations from different countries or regions and 
supplies the social and economic life of millions of 
households around the world. The surrounding 
societies of Transboundary water bodies share 
hydrological resource interdependency between each 
other. Thus, that water contributes heavily to the 
economic development and if well managed, helps 
reduce poverty and attainment of sustainable goals.  

Around 40% of the world population was recorder 
living depending on rivers and lakes that connects two 
or more countries. 276 existing Transboundary basins 
cover about half of the globe’s land surface and its 
freshwater volume is estimated at about 60% of the 
earth’s freshwater flow. The states including 
territories in such water bodies are about 150 in total. 
21 of them are completely within them. Moreover, a 
number of 300 Transboundary aquifers represent the 
main source of about 2 billion people worldwide.[1] 

b. Issues that cause tension  

As it has been mentioned before, water is a vital 
element for human life, and human activities are 
closely connected to availability, access and quality of 
water sources. In Transboundary water bodies, 
conflicts arise for several reasons: 

 Quantity: Navigation, flow, consumptive 
use, flooding 

 Timing 
 Quality: Salts, nutrients, turbidity, toxics  
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 Infrastructure: Dams, electricity 
generation, treatment plants  

Over 145 treaties were analyzed and the main source 
of conflict remains the hydroelectric power and water 
consumption[2].  

 

Figure 1: Distribution of conflict sources in 
Transboundary water bodies [3] 

While creating room for concern, disagreement, and 
conflict, they embed opportunities for cooperation and 
economic development as well as security and peace 
awareness. However, the great potential of 
Transboundary waters could be well controlled by 
better management practices, and thereby reduces 
impacts to reduce or solve conflicting. 

 
III. TRANSBOUNDARY WATER MANAGEMENT  

a. Facts  
Over the past decades, nations seek to adopt 
Transboundary water management in order to resolve 
water conflicts of interest. For instance, dam projects 
with downstream impacts, extreme climate conditions, 
irregular rainfall seasons or flood instigates 
communities to share issues and solutions. Thus 
different nations communicate to adopt a good 
management practice for meeting expectations and 
achieving goals. A good communication containing 
integrated water management encourages healthy 
watershed areas. The key factor of how water 
resources can be shared by different nations is 
agreements resulting from negotiations. However 
reaching common goals is a challenging matter due to 
differences between policies or regulations from a 

state to another as well as the multiple expectations 
and urgent needs. According to United Nations 
standards, cooperation between nations is the typical 
Transboundary management requirement, a suitable 
fair and legal institutional work structure, as well as 
common approaches for planning and sharing both the 
costs and benefits of water management. 

b. Objectives  
The primary objectives of Transboundary water 
management agreements are: 
 Maximum Utilization of the watersheds    
 Conflict Prevention 
 Maintaining ecological sustainability 

IV. MANAGEMENT PRINCIPLES  

The Transboundary water resource management 
counts numerous principles. We discuss in this part 
the principles that are recognized by international 
management treaties and conventions. These 
principles form the basis of the “1966 Helsinki Rules 
on the Uses of the Waters of International Rivers 
hereinafter Helsinki Rules and the 1997 UN 
Convention on Non-Navigational Uses of 
International Watercourses hereinafter UN 
Watercourses Convention”. [4][3][5] 

The Theory of Limited Territorial Sovereignty: 
basically a theory of assertion of freedom. Each 
community has a part in the shared water resource 
streaming through its territory. The utilization of this 
shared river has to respect the rights and concerns of 
other states.  This theory is well known as the ‘theory 
of sovereign equality and territorial integrity’. This 
principle enhances fairness and recognizes the rights 
of every country surrounding the stream. Location 
equity especially between upstream and downstream 
regions is one of the main interests of this theory. [3] 

In recent years, a majority of treaties for fair sharing 
of territorial resources have adopted the principles of 
equitable and reasonable use of these resources. These 
principles also put across an obligation that users are 
not to cause significant harm to the shared resources. 
An example of such treaty is the Mekong River basin 
(Article 4-7) 1995 Agreement. [3] 
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Principle of Equitable and Reasonable Utilization: 

This principle entitles all the affected states to a 
reasonable and equitable share of the water resource. 
This is because it advocates for the bigger issue of 
limited territorial sovereignty. 

Even though fair and rational use of the resources is 
determined by a principle of shared sovereignty and 
impartiality of rights, it doesn’t mean that everyone 
will necessarily get an equal share of the water 
resource. Therefore, other relevant factors ought to be 
considered if there is going to be a fair and reasonable 
sharing of the water. These factors may include things 
like the size of the population, physical location, 
social and economic demands, etc. [6] 

The theory of Obligation Not to Cause Significant 
Harm 

Respect of others is by definition de base of this 
principle. It is encouraged and accepted by 
international water and environment law. This theory 
is also integrated in all international water treaties and 
considered as an important part of agreements. 
International shared watercourses users might be 
aware of the impacts caused to others.  It is not 
allowed to use the water by any harmful way to the 
other neighboring states, the health of its people, the 
safety or the sustainability of their environment or 
even the watershed living organisms however the 
main challenge in here is the exact definition of 
significant harm and to what extent it is recognized 
significant. [3] 

Principles of Notification, Consultation and 
Negotiation:  

The international legal documents mostly agree with 
principles that allow fair sharing of territorial water 
resources by all the riparian states in a shared 
watercourse. An example is Article 3 of the ILA’s 
Complementary rules which are applicable to 
international resources. Such legal documents 
articulate however riparian state is entitled to the 
rights to be given prior notice, consulted and 
negotiated with by other riparian states who proposes 
a water use that may put at stake their rights and 
interests to the water use. It is not a surprise though 

those most upstream countries would have a tendency 
to oppose this principle. For example, Ethiopia (Nile 
Basin), Rwanda (Nile Basin) and Turkey (Tigris-
Euphrates Basin) are upstream riparian countries that 
were the only countries to oppose the negotiation 
process of the 1997 UN Watercourses Convention 
(Articles 11-18). [7] 

Peaceful Settlement of conflicts: 

In case agreements cannot be reached after 
negotiation between the different states, modern 
international conventions and treaties of shared 
watercourses adopted a principle that seeks peaceful 
settlement between every country surrounding the 
water resource. [3] 

Principles of Cooperation and Information 
Exchange 

This principle starts with a first important step that is 
promoting trust building through several activities 
where different parts are sharing information. This 
exchange is the beginning of a reliable institution for 
an efficient management of Transboundary waters. 
However every cooperation needs to set activities for 
every actor in order to meet certain goals. The 
principle of trust sharing and cooperation has been 
practiced for decades as a process oriented tool in the 
TWM.  

According to The Regional Water Governance Project 
of the University of Arizona  Transboundary water 
cooperation is divided into three categories[8]. 

1. Shallow cooperation: known by ‘loose 
institutional cooperation’, where structures 
like technical teams, task forces, joint 
committees are shifting instead of having an 
official bureaucratic mechanism or even an 
official headquarter. Partnerships are highly 
encouraged in this category. [8] 

2. Deep cooperation: opposite of the principle 
mentioned before, this cooperation is based on 
a high level of financial independence also 
based on bureaucratic organizations instead of 
partnerships. Thus to secure a stability of 
management and reach high decision makers 
in order to achieve deep cooperation goals, 
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through a more formal institutional 
arrangement. [8] 

3. Intermediate cooperation: As an in between 
of the two cooperation above this one is 
characterized by a permanent headquarter and 
regular meetings between all parties where 
each participant has its independent staff. 
However at this level of bureaucratic 
organization there is no financial 
independency and thus depend on other 
punctual funding like donors as an example. 
[8] 

 

 

Figure 2: levels of cooperation [8] 

 

V. MANAGEMENT PRINCIPLES  

The challenges to effective Transboundary water 
management appear different in diverse parts of the 
world. In regions that are ‘securitized’ (where there is 
a strong focus on security issues such as military 
conflicts, for example the Middle East region), 
cooperation and advancement of cooperation beyond 
the water sector is arguably less likely than in regions 
where there are less pressing security issues. In other 
parts of the world, financing for appropriate 
institutional development for joint management is 
lacking, and in yet other contexts, under financing of 

much-needed infrastructural development to meet 
increased climate variability and change prevails. 
There follows an outline of the importance of 
adequate management of Transboundary waters and 
suggestions for ways in which it can be improved and 
developed, as well as the identification of a number of 
new challenges for the effective management of 
Transboundary waters. 

I. IWRM (Integrated Water Resource 
Management) 

Through time integrated approaches have been proved 
to be best ways of managing Transboundary water 
resources  

IWRM is an empirical concept that has been built on 
the experience of experts in the field. Although many 
parts of the concept have existed since time – it started 
from the first World Water Conference in Mar del 
Plata in 1977 – then after Agenda 21 and the World 
Summit on Sustainable Development of Rio in 1992 
the concept took the shape of  long discussions about 
what it  means in the ground experience. So far, the 
integrated water resources management of the Global 
Water Partnership had positive returns. It states: 
“Integrated water resources management is a process 
that promotes the coordinated development and 
management of water, land and related resources to 
maximize equitable economic and social well-being 
without compromising sustainability” [8]. 

In order to achieve sustainable water resource 
management through efficient and acceptable 
practices, IWRM has been the most known approach 
around the world. However a better knowledge of 
advantages and disadvantages, challenges and a clear 
perspective of the accomplishments are important 
along with the awareness of water resources shortage 
and nature of Transboundary water bodies. TIWRM 
(Transboundary integrated water resource 
management) can then aim to meet sustainable goals. 

IWRM involves two critical phases: The first one 
takes into consideration the Transboundary water 
resource management practices and the second 
dimension considers the ecosystem management 
contexts. 

Deep cooperation  
a high degree of 

bureaucratic 
organisation and  

financial 
independence

Intermediate 
cooperation more 

sophisticated level of 
bureaucratic 
organisation

Shallow cooperation loose 
institutional cooperation 
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A studyon the effectiveness of Integrated Water 
Resource Management in Transboundary  conducted 
in 2001 by (name of the author) revealed  that there 
are five fundamental imperative characteristics    for 
good integrated river basin management:  

1. Clear and strong institutional arrangements, 
supported by clear regulations, decrees, or 
agreements and with well-defined 
implementing procedures[9] 

2. Good water-related data, information, systems, 
and models readily available to the river basin 
partners and those agencies and bureaus 
operating within the basin[9] 

3. A complete and clear suite or package of 
basin-wide policies, procedures, and strategies 
to guide water and natural resource planning, 
management, and administration[9] 

4. An appropriate form of communication and 
participation for all basin stakeholders and 
partners[9]. 

5. Basin sustainability performance indicators 
and an agreed approach to monitor and report 
on how the basin is being managed and the 
resources consumed and protected[9]  

However, these attributes require trained staff, making 
capacity building programs necessary for the 
implementation of Integrated Water Resource 
Management. 

VI. INTERGRATED WATER RESOURCE 
MANAGEMENT ON THE MEKONG 
RIVER  

The Mekong River Basin, in Southeast Asia, is the 
region’s largest river basin shared by six countries. 
The basin is divided into two parts: The Upper Basin 
in Tibet and China, where the river is referred to as 
the Lancang Jiang and the Lower Mekong Basin 
(LMB) shared by Cambodia, Lao P.D.R., Thailand 
and Vietnam. The riparian countries of LMB have 
maintained a mechanism for collaboration since 1957, 
which is now widely praised as the “Mekong Spirit”. 
Even though the region passed through difficult times 
in 1970s with political changes in basin countries and 
a number of conflicts among member states, the spirit 
of cooperation persisted. The initial objective of the 
cooperative mechanism was to plan and implement 

basin wide development of water resources through 
collaborative projects of infrastructure development 
for storage control and regulation of water use. 
However, very few of these planned projects were 
implemented[10]. 

 

Figure 3: Countries surrounding the Mekong River 
(WWF) 

Mekong River Water Use 

The Mekong River, the longest international river of 
Asia, is the ninth largest river in the world, spanning 
4,909 km and draining an area of 795,000 km2, 
discharging 475 km3 of water annually. The river 
basin is heavily populated with over 72 million 
inhabitants[10]. 

The Mekong River originates from Himalayas in 
Tibet, passes through the deep and thinly populated 
gorges of Yunnan province in China and enters the 
Lower Mekong Basin near the Burmese-Laotian 
border. It continues through Laos to stretch along the 
Thai-Lao border and at the Khone waterfalls the river 
enters Cambodia before it slows down and discharges 
into the South China Sea through the Mekong Delta in 
the southern part of Vietnam (fig 3). Although the 
Mekong riparian enjoys abundant water resources, 
availability varies widely by country, by region within 
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countries and by season. Water availability in Laos 
and Cambodia depends virtually entirely on the 
Mekong. In Thailand and Vietnam, large regions are 
fully dependent on the Mekong River Basin resources. 
The Mekong is a major water source in Yunnan 
Province, China. Only Myanmar is not that dependent 
on Mekong waters. On a per capita basis, Laos has the 
largest internally renewable water resources in the 
region at 55,305 m3 /yr, whereas Thailand has the 
lowest per capita resources availability among the 
riparian countries in the lower basin, at 3,559 m3 /yr, 
as indicated below[11].  

 

Figure 4: Water resources availability and withdrawal 
in Mekong Basin States 1995 

Mekong River Commission 

Approaches 

The establishment of the Mekong River Commission 
(MRC) following the signing of “Agreement on 
Cooperation for the Sustainable Development of the 
Mekong River Basin” in 1995 by the Governments of 
the four riparian countries is a major step in 
broadening the scope of cooperation in all fields of 
basin development and resource management, river 
navigation, flood control, fisheries, agriculture, power 
production and environmental protection. 
Furthermore, the MRC has made a major move from a 
project-by-project approach to a strategic planning 
approach to guide development of a comprehensive 
series of programs, namely the Water Utilization 
Program (WUP), Basin Development Plan (BDP) and 
Environment Program (EP) that will directly 
contribute to cooperative, basin wide sustainable 
development activities[12]. 

Achievements 

The MRC Decision Support Framework (DSF) 
developed during the period 2001 to 2007 under the 

Water Utilization Project (WUP) and through a 
participatory process of the four-member countries. 
This framework provides a powerful analytical basis 
to understand the behavior of the river basin, to assess 
associated impacts on the natural environment and 
people’s livelihood and to assess the magnitude of 
biophysical changes through natural and man-made 
interventions in the LMB. Consequently the results 
were presented in a report by MRC at the 3rdWorld 
Water Forum 2003 in the International Network of 
Basin Organization (INBO), highlighting the 
achievements of the programs and providing a brief 
on excellent points [13]. 

 Adoption of an agreement on information and 
data sharing among the four member 
countries;  

 Establishment and use of a web-based flood 
forecasting system[14]; 

 Establishment and use of a web-based dry 
season river monitoring[14];  

 Formulation of a regional flood management 
program[14];  

 Development and adoption of water utilization 
rules (the latest being the preliminary 
procedures for notification, prior to 
consultation and an agreement)[14]; 

 Historic hydrological data exchange between 
China [13]; 

 Creation of a hydropower strategy; 
 Research coordination within the Mekong 

under the CGIAR Challenge Program[15];  
 Improved communication strategies that have 

raised the profile and increased awareness of 
the organization, i.e. internet communication, 
technical publication, and media exposure[15];  

 Integrated training and junior riparian 
professional program (MRC MEKONG);  

 Development of an integrated approach to 
agriculture, irrigation, and forestry;  

 Implementation of the basin development 
planning process with the main focus on a sub-
basin approach[16];  

 Support for development of a navigation 
program[15];  

 Establishment of the inland fisheries research 
institute in Phnom Penh[17]. 

Integrated Water Resource Management 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8642
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              317 
ISSN 2250-3153   
 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8642    www.ijsrp.org 
 

The Mekong Integrated Water Resource Management 
Project is built on 15 years of experience and 
achievements of MRC, particularly the Water 
Utilization Project (WUP), which operated from 2000 
to 2007 The Project concept was prepared in June 
2008 on the basis of the input from MRC member 
countries and from a series of regional consultations. 
A more detailed project concept and preparation plan, 
which was prepared in February 2009, drew on earlier 
documents and offered an implementation strategy 
with clearly defined objectives, outcomes, outputs, 
and activities, implementation arrangements, and risk 
analysis. The project was structured around three 
principle elements: firstly the project context and 
rationale, second the objective and design, and third 
the implementation and management. These are 
preceded by a general introduction which establishes 
the background and provides an overview of the 
development context and principles which underpin 
the project[14] 

The project contains three interlinked components at 
basin (regional), Transboundary and national project 
levels[18]. The regional component provides the 
overall framework of the principles, procedures and 
guidelines for Integrated Water Resources 
Management (IWRM) and water utilization 
negotiations. The Transboundary and national work 
will be framed within the regional framework. 

Integrated Water Resource Management 
effectiveness 

The IWRM process acknowledges the Transboundary 
consequences of development decisions from riparian 
countries of the Mekong river basin. The MRC as an 
intergovernmental river basin organization relies on 
the approval of approaches by its Member States. This 
is done through the basin development plan process 
aimed to raise awareness on these Transboundary   
consequences in national decision making by 
including various national agencies and other 
stakeholders.  The water utilization project has been 
further promoted through a number of initiatives 
under the Mekong Transboundary management. It has 
been known in the lower Mekong basin that China’s 
development of hydropower has significant impacts 
on the water flow. This has influenced the context of 
the collaborative planning for the development and 

management of the shared water resources. China is 
not a member of the MRC; this makes the principle of 
“river basin as the right unit for water resource 
management” challenging. However subsequent 
discussions between MRC member states and China 
are exploring opportunities for better cooperation.  

It follows from the above that the main benefit sought 
for the Mekong River Basin is the sustainability of the 
Basin for long term and equitable use by all riparian 
states. With coherent efforts for IWRM at all levels 
(basin, national, sub-basin and Transboundary), the 
basin water and related resources can be developed in 
an integrated manner, balancing interests between 
sectors, countries and stakeholder groups for “a 
prosperous, environmentally sound and socially just 
Mekong River Basin”. The main benefits sought for 
the LMB Countries are related to the strengthening of 
their water resources management capabilities and to 
poverty alleviation. In all countries, the capacity of the 
line agencies responsible for the management of water 
and related resources and the newly established River 
Basin Organizations (RBOs) will be strengthened 
through training, tools, river basin planning, and the 
implementation of on-the-ground projects that will 
alleviate poverty and demonstrate practical ways for 
Transboundary cooperation[16][19]. 

VII. CONCLUSION 

The implementation of Integrated Water Resource 
Management is multifaceted and difficult in nature. 
This process is even more complicated when it 
involves two or more countries using the same river 
basin. 

 The last part of this paper centers on the application 
of IWRM in the Transboundary Mekong River. It 
attempts to identify the existing bilateral treaties 
between the riparian countries and pinpoints the 
constraints and benefits of integrated water 
management along the basin. This study also 
highlights   the principles related with Transboundary 
WRM that are essential to ease IWRM 
implementation in international river basins. Based on 
the knowledge gained from the Mekong case, 
cooperation and shared responsibilities are necessary 
for effective and efficient Transboundary water 
resource management. Effective cooperation and 
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coordinated management of shared resources remain 
the major challenges that countries face in recent 
times. There is the need for national governments and 
regional organizations sharing water resources to 
increase cooperation on Transboundary water to 
achieve common country goals and healthy 
ecosystems for the benefits of all parties involved. 
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Abstract- Road transport infrastructures are naturally exposed to 
several degradation factors. Traffic load (weight) and weather 
conditions represent two major causes of degradation which in 
turns result to demurrage an aftermath of delay. Asphalt rutting, 
bridge cracking, potholes, drainage system obstruction are all 
examples of weather induced degradation. Asphalt rutting for 
instance is induced by high temperature, but the effect is enhanced 
under high truck traffic axle load. Weather-related events such as 
(rainfall, blizzards, flood, sheet, snow and ice) are significant 
disruptors of travel time and other transport related operations. 
Heavy rainfall reduces visibilities, speeds and cause significant 
increase in crashes and when this occurs, delay in evacuating the 
vehicles involved over hours perhaps days. This results to partial 
blockage of the roads. Damages of extreme weather on 
infrastructure are grouped into two main types namely: “rainfall 
and flood” including “harmattan and wind”. Rainfalls (Partly 
including flooding) and harmattan (dusty winds) are the most 
relevant problem in highway transport operations in Nigeria. In 
weather, the category “heavy rainfall” induces floods which 
emanated from the rivers and over flow the bridges in low 
areasresulting to landslides. 
            This study covered two states (Oyo and kwara, States) with 
an intensive focus on the Oyo-Ogbomoso (Oyo State), Kanbi, 
Oloru-Bode Saadu-Jebbaroads in Kwara State. 120 Motorists were 
randomly selected for their knowledge on climate related 
problems encountered during trips. A simple random sampling 
technique was adopted. Weather induced crack and collapsed 
infrastructures (bridges, route and roadmarks) were directly 
observed. 
            Multiple Regression Model was used to analysis the data 
collected. Where the predictors (r2) is0.669, F=199.541, p<0.5** 
p<0.10 which shows that weather has greatly affected haulage 
operations since the regression indicators were negative for 
sensitive variables. 
            This study revealed that, weather conditions have negative 
impact on haulage operations most especially in the study area 
with significant level of crashes on the route, traffic delay, wear 
and tear among other factors causinglots of damage to goods on 
this route. Based on the findings, since weather conditions are 

inevitable it is recommended that, relevant authorities responsible 
for road construction and maintenance (government and general 
public) take cognizance of these inevitable conditions for the 
durability of highway infrastructures and constant supervisions 
and maintenance to minimize high loss goods and elongate the life 
span of these roads. 
 
Index Terms- Weather, Rainfall, Flood, Bridge Cracking, 
Haulage Operation 
 

I. INTRODUCTION 
ransport would be mostly affected through rise in weather 
conditions variance and also weather extremes, for instance 

very warm days; extreme precipitation incidents;drought; and also 
increasing ocean levels, together with breeze surges, landslides 
and also weather change. The effect differs from place to place 
with mode of transportation applied. 
Planning,design,construction, operation and maintenance of 
transport structures emerge as elementary challenges in haulage 
operations. In 2014, Ibadan North local government suffered flood 
calamity that proclaimed a lot of lives and also ruined properties 
quantified in tens of millions. The wrecked was so prominent 
simply because, it occurred in the municipal of Nigeria. Flooding 
of highways, transit systems and also water drainage systems 
could be a significant challenge of haulage operations. This was 
not understated due to global increasing of ocean levels, together 
with extreme rainfall, breeze surges are prominent in southern 
regions of Nigeria. The Atlantic and Gulf Coasts are particularly 
exposed since they have actually suffered increased levels of 
erosion, extreme rainfall especially in 2010 ( NIMET , 2018 ) . 
          Some relative excessively varying weather conditions (e .g. 
severe precipitations and also rigorous temperatures ) which on 
their turn can lead to extreme result for the physical environment 
(e .g. floods , landslides ) fig. 1and 2 signify damages of transport 
infrastructures. Construction designs and thus routine 
maintenance of transport infrastructures are crucial to sustain their 
durability and also services ability (l .Gardiner et al, 2009). 

T 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8643
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8643


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              321 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8643    www.ijsrp.org 

 
Fig 1: Failed portion of road resulting to delay in travel time 

 
          The interstate net-work is gradually overcrowded in 
Nigeria, it is because a multi-modal or even inter modal transport 
method is partly or perhaps not employed. With improving 
dimensions of importation the matching need for haulage 
operations gets very important. Considerably outdistancing 
accessible highway potential , major waiting times are routine and 
also congestion is growing over further places and even over 
increased numbers of times (Mark koetse , 2008). Congestion-
related delay in the biggest urban centers was projected to be 
particularly excessive and price of routine maintenance raises. 
Much of this delay caused mainly because of over reliant on 

roadstransport system. However , today’s high-volume of roads 
traffic makes degree of service more in danger of disruption from 
various mishaps, for instance , failed road segments and also 
security-related challenges (Onifade et al ,2014) . Interstate 
service disturbances have become more numerous and also 
lengthy traffic congestions frequently come with even affordable 
incidents. Moreover, these situations are the main contributor to 
the insufficient predictability and also reliability of haulage 
operations in Nigeria. Certain instances also have harmful 
influences to life safety as well as loss of vital cargos (fig3). 

 
Fig 2: A failed portion of road under study 
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          Landslides are the implications of multi-factors, such as soil 
dampness – as determined by severe rainfall, soil different types 
and also slopes (fig 2). Just like the instance of dazzle floods, 
severe precipitations (e .g.precipitations above 150-200 mm/24h) 
can simply be used as a quite difficult proxy sensor to detect 
potency hazards, with regards to mountainous locations.  
The Nigerian Meteorological Agency (NIMET, 2012) forecasted 
that there may be extremely severe rains and also flooding in lots 
of states in Nigeria in 2012. In Oyo State, Ibadan is particularly 
stated as an urban area to encounter flooding (NIMET, 2012). 
Flood may be referred to as an over-flow of water that submerges 
every physical materials e .g. structures, water drainage systems 

and also human population (Bradshaw, 2007). The European 
Union (EU) Floods Directive defines flood as a covering up of 
land by massive quantity of water (Henry, 2006). Flooding can 
occur as an over-flow of water from water body, for instance a 
river or lake, by which the water overtops and even splits its 
borders leading to some of that water getting out of its normal 
borders. Likewise, it might happen due to abuildup of rainwater 
overtime on saturated ground in a region (Bradshaw, 2007). This 
natural event takes place when water runoff from the land surface 
and surpasses the potential of the stream channel (Ajayi et al, 
2012). 
 

 

 
 

Fig 3: Overturned truck as a result of failed spots on the road 
 
          Transport system is designed and placed to be resistant to 
natural weather hazards in highly developed countries around the 
world. While it is worldwide recognized that weather changes may 
have influence road transport infrastructures. A precondition for 
flooding of particular regions is associated with riverbeds, 
guttering or other drainage facility not cleaned up from waste and 
also vegetation (Ajayi et al, 2012). Given the presence of many 
huge dams in the nation, there is certainly a threat of flooding as a 
result of the unchecked discharge of huge water due to severe 

rainfalls. The most common calamity in Oyo state is flooding due 
to severe rainfall and also over-flow of river beds. The effects of 
weather change on transport operations are an enduring 
phenomenon and will be experienced slowly over many years. 
This was projected that, flooding of urban regions has caused 
substantial harm to private property, such as residences and also 
businesses (Kingsford, 2000). 
 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8643
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              323 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8643    www.ijsrp.org 

 
Fig 4: Oyo-Ogbomoso road 

 
          This research work observed and evaluated the effect of 
weather change on interstate infrastructures and it focused on the 
effect of flood and also landslides on haulage operations in Oyo 
and Kwara State high-way to put forward suggestions and 
adjustment measures. 
 

II. LITERATURE REVIEW 
          The concern of whether or not weather change would 
notably increase the diverse weather challenges to transport 
infrastructures and transport exercises is an increasing issue in the 
scientific literature and also adaptation technique reviews. 
Imperative research works have for example already been carried 
out in many non-European industrialized nations (e. g. New 
Zealand,Australia, United States – by EPA and by the US 
Department of Transportation), and in European countries (e .g. 
UK program on Climate change). Weather is an important element 
affecting the useful life of infrastructure as well as transport basic 
safety. Routine maintenance or fixing transport infrastructures are 
necessary to assure their longevity along with the transport 
services that they can support. Dazzle floods, as related to severe 
rainfalls (in the event of thunderstorms for example) are likely to 
become more regular in various areas in Europe. Excessive 
precipitation (50 mm/day) can be a proxy sensor for upcoming 
patterns in dazzle flood event frequencies. Landslides are the 
results of multi-factors, including soil dampness – as driven by 
rainfall severeness, soil different types and also topography. Just 
like the event of dazzle floods, severe precipitations (e .g. 
precipitations more than 150-200 mm/24h) may only be used as a 
truly abrasive proxy sensor to determine potency risks, with 
regards to mountainous regions. 
          Dore et al (2005) have analyzed the contribution of traffic 
and varying weather conditions to the wear & tear of roads 
pavement in Canada and also investigated similar knowledge in 
other countries. For Canada, the share for climatic conditions 
caused ruins is in a 30%-80% range (high). Based on the statistical 
data the ruined roads infrastructure is split into national roads 

network and also damages in municipalities. The failures in the 
national economic system as a result of crisis situations occurred 
in 2004-2008 are associated with the damaged facilities: 
highways, bridges, anti-erosion structures, holding walls or fences 
and municipalities are included railways in urban transport in 
Canada. Many deficits in the national road network in 2008 and 
the municipalities in 2005 were as a result of the large quantity of 
floods  
          The major challenges determined by the gap evaluation in 
terms of weather research are the desire for: much better models 
for forecasting vital weather variables that could influence 
transport infrastructure networks, e .g. Solar emission models for 
identifying potentially adverse effects on transport constituents 
(such as ultraviolet damage or radiation heat gain) do not properly 
account for blur cover. In the same vein, higher decision models 
of useful effects to allow comprehensive analysis of spatial and 
also temporal distribution of weather change effects. This is really 
a critical input into any kind of risk analysis of transport 
infrastructure at the local and also regional level. Moreover, 
measurement of the joined effects of climatic factors subject to 
weather change on transport (e. g. combined effects of sea level 
rise, storm surge, tides and high winds for coastal areas; the 
combined effects of wind and rainfall on inland storm patterns), 
and more clear meaning of the trigger issues or even associations 
between key weather variables and also transport infrastructure, e. 
g. the relationship between environment temperature, solar 
emission and the level to which rails are flexible to these 
conditions such as optimum temperature and the quantity of 
antecedent very hot or cool days. 
          Legal guidelines and policy. The key regulation and policy 
issues determined by the gap analysis are the lack of: overall 
integration of land transportation (road, rail and coastal shipping) 
planning with land use planning;- unique recognition in laws and 
specifications to consider weather change effects as a part of 
transport resource and also network management obligations; - 
explicit recognition in strategic land transport policy and 
specifications to consider weather change effects as part of 
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transportation advantage and network management 
responsibilities, with a concentrate on resource managers taking 
action now to understand and prepare their networks better for 
potential risks from climate change;- clarity on appropriate 
planning timeframes to ensure transport-related decision making, 
including funding priorities, is projecting far enough into the 
future to take account of projected climate change effects;- 
definition of responsibility for dealing with climate change in 
terms of national and regional interests and local infrastructure 
providers, including the private sector’s role; and - audit processes 
for monitoring adaptation policies and associated progress at 
national, regional and local levels. 

 

III. METHODOLOGY 
          This study was conducted with the aid of descriptive 
statistics and MRA model. The study samples is comprised of 
selected commuters that ply Lagos to the Northern part of Nigeria 
via Jebba route being the sole road that connects the Southern and 
the Northern of Nigeria. Fig. 5 shows the road network of Nigeria. 
 

 

 
 

Fig 5: Nigeria roadnetwork map. 
Source: http://sites.google.com/mcdagroup 

 
          The study was carried out in nine(9) local government’s 
area of Oyo and Kwara, table 1.1.Shows the selected local 
governments. Oyo state coordinates are 7,019” 60” N and 4,0 

4”0”.Current local time is 17:28; the sun rises at 09:01 and sets at 
21:08 local time zone. The standard time zone is UTC/GMT+1. 
Oyo state is located at an elevation of 188meters above sea level 
and population amounts to 5.592 million(2006) with a landmass 
of about 27,249squqre kilometers. Oyo state weather is mostly 
cloudy at 25 degrees,temperature,wind speed and precipitation 
{mm}. The landscape consists of old hard rocks and dome shaped 

hills,which rise gently from about 500meters in the southern part 
and reaching a height of about 1,219meters above sea level in the 
northern part. The topography of the state is of gentle rolling 
lowland in the south,rising to a plateau of about 40meters. The 
state is well drained with rivers flowing from the upland in the 
north-south direction. Both Oyo and Kwara states have an 
equatorial climate with dry and wet seasons and relatively high 
humidity. The dry season lasts from November to March while the 
wet season lasts from April and ends in October. The vegetation 
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pattern of Oyo state is that of rain forest in the south and guinea 
savannah in the north. 
          Kwara state was created in 1967, when the Federal Military 
Government divided Nigeria into 12 new states. Kwara is one of 
the least densely populated regions in the Nigeria. Ilorin is the state 
capital while other towns like Jebba, Pategi, Offa are major 
locations in the state. Kwara state consists mostly of wooded 
savannah, but there are forested regions in the south. Almost all of 
its savanna area was conquered by the Fulani in the early 19th 
century. 
          A sample of 180 respondents was drawn using the simple 
random sampling technique. A well-structured question was used 
to garner data. 
 

Table 1.1: Local government area and headquarters in the 
study area 

 
S/N Local 

government 
Headquarters State 

1. Akinyele Moniya Oyo 
2. Atiba Offa meta Oyo 
3. Afijio Jobele Oyo  
4. Oriire Ikoyi Oyo  
5. Ogo-oluwa Ajaawa Oyo  
6. Asa Afon Kwara 
7. Moro Bode-Saadu Kwara 

8. Ifelodun Share Kwara 
9. Ilorin East Oke-Oyi Kwara 

Source: Authors field survey. 
 
          The study variable is haulage operations (dependent) and 
flood, extreme temperature, landslide andextreme precipitation 
(independent). Information collected is on socio-economic 
characteristics,transport infrastructural decay,weather condition 
and haulage operations. 
 
Descriptive Statistical Analysis   
Mean and frequency table 
 
Regression Analysis Model 
Y= ao + b 1 x 1 + b 2 x 2 +…b n x n +e 
Ao = constant best fit 
B 1- b n = regression coefficient 
X 1 – x n = independent variables 
E = residual error 
Otherwise  
y = haulage operation 
X 1 = flood 
X 2 = extreme temperature 
X 3 = landslide 
X 4 = extreme precipitation (above 50mm) 
 

 

IV. RESULTS AND DISCUSSION 
 

Table 1.2: Descriptive Statistics showing social variables of respondents 
 
 N Range Mean Std. Deviation Variance 

Statistic Statistic Statistic Std. Error Statistic Statistic 
Age 180 3.00 2.4750 .07097 .77744 .604 
Occupation 180 1.00 1.3277 .04321 .47137 .222 
Sex 180 2.00 1.1750 .03679 .40298 .162 
level of education 180 3.00 3.7250 .05913 .64772 .420 
Valid N (listwise) 180      

Source: Authors Computation, 2018. 
 
          The table 1.2 above indicates that, there is no distance 
between variable age and level of education. Two variable(age and 
level of education) range the same value which others are lower. 

All the value of the variables is positive which means that, the 
distribution is statistically balanced  

 
Table 1.3: Model Summary of regression analysis 

Model R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

1 .818a .669 .665 .520 
Source: Authors Computation, 2018. 

 
          Table 1.3 above shows the coefficient of determinant (R2 = 
0.669) implied that 66.9 percent of the variation in dependent 
variable “haulage operation” was accounted for by all the 
independent variables “flood,  extreme temperature, landslideand 
extreme precipitation. In other words   flood, extreme temperature, 
landslideand extreme precipitationcontributed 66.9 percent of the 

explanation of haulage operation. The multiple correlation 
coefficient (R = 0.818) measured the strength of the association 
between the dependent variable “haulage operation” and the 
combination of all the independent variables “flood, extreme 
temperature, landslideand extreme precipitation”. This implied 
that the extent to which all the independent variables “flood, 
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extreme temperature, landslideand extreme precipitation” taken 
together provided explanation in the dependent variable haulage 
operation was 0.818. This however meant that, there was a very 

strong correlation between the dependent variable and the 
independent variables. 

 
Table 1.4: ANOVAaresult of effect of weather on haulage operation 

Model Sum of Squares Df Mean Square F Sig. 

1 
Regression 215.502 4 53.876 199.541 .001b 
Residual 14.190 395 .271   
Total 322.240 399    

Source: Authors Computation, 2018. 
 
          The table 1.4 above shows F-value to be far greater than 1. It shows that,there is strong 
relationship between flood and haulage operation and that; there is relationship between climatic 
change and haulage operation. 
 

Table 1.5: Coefficients of weather on haulage operation 
 

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

1 

(Constant) .308 .150  2.061 .040 
Whatare the effects of flood 
on haulage operation? 
Does weather affect 
haulageoperation? 

.148 .025 .171 5.814 .001 

 .595 .030 .591 19.566 .001 
Whatare the effects of weather 
on haulage operation? 

.181 .040 .183  4.573 .001 

weather problems .401 .037  .411  10.972 .001 
Source: Authors Computation, 2018. 

          Table 1.5 above shows that, weather induced problems, and 
there effects had t-values greater than the critical p-values for all 
the cases, indicating that, extreme weather conditions are 
responsible for the decay of highway transport facilities and has 
greatly affected haulage operations.  
 

V. CONCLUSION AND RECOMMENDATIONS 
          The study revealed that, weather variation had significant 
impact on highway transport infrastructural decay and had 
contributed negatively to haulage operations. It was therefore 
recommended as follows: 

1. Government should endeavor to construct highly reliable 
highway system that can stand the test of time. 

2. Transport agencies, therefore, must continuously 
improve their capabilities to maintain service, minimize 
the impact of any disruptions – such as those related to 
weather and to provide road – based emergency services. 

3. Flood disaster could be prevented and controlled through, 
improved drainage efficiency, construction of structures. 

4.  Transport agencies, should work on indiscriminate 
dumping of refuse inside the stream, river channels, 
inside the surface drains, along the road side and 
dumping of municipal wastes on the flood plain. 
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Abstract- This research examines and analyzes the influence of training and development on work discipline and its implications for 
the performance of the heads of state primary and secondary schools in the East Bekasi sub-district. There were 82 respondents, all of 
whom were principals whose status was ASN. Data collection is done by interviews and questionnaires. The research methodology 
used is descriptive statistics, in data analysis techniques using SmartPLS 3.2.7 application. The results of the study indicate that: (1) 
training and development together have a positive and significant impact on work discipline and performance; (2) training and 
development through work discipline has a positive and significant effect on performance. (3) development is the variable that has the 
greatest influence on work discipline. Based on the analysis of matrix correlation between dimensions, to improve work discipline it is 
recommended to maintain and improve; (a) The training instructor appointed has quality, is competent in delivering material; (b) 
understands such as problem solving techniques, teamwork, division of labor, relationships between superiors and subordinates. In 
addition to improving performance,: (a) training material, namely the quality of the material provided; (b) development methods, 
providing variations of training methods used such as simulations, conferences, case studies and role plays. (c) presence, quality of 
discipline in work. It is necessary to plan a systematic and well-planned training program from the government to meet the demands 
of current and future work for school principals. 
 
 
Keywords-  Principals, Training, HR Development, Work Discipline, Performance 
 
 

I. INTRODUCTION 
very government agency or agency in implementing the program is directed to always strive to be better in achieving the vision 
and mission as the agency's goal. Work discipline can support the achievement of agency goals as a form of compliance with 

work rules and also as a personal responsibility for the agency. Discipline factors also influence the performance of the apparatus. 
Performance problems can not be separated from the process, results and usability, In this case the performance is the result of work in 
quality and quantity achieved by an apparatus in carrying out their duties in accordance with the responsibilities given to him. 
 
 The Head of the State School is a teacher who is given an additional task to lead a school with the status of PNS/ASN 
(Aparatur Sipil Negara) or State Civil Servant, so that it includes government officials or public officials. The principal is the manager 
of a school, and beyond its main task is to make the concept of advancing the school better. Every school in Indonesia is the center of 
education management, and the task of changing management is with the principal as the school manager. School performance can be 
seen from the performance of the principal. In order to achieve the targets of the principal's office assignment activities above, proper 
training and development are needed for the principal because the Principal is the highest position in the School whose main task is to 
manage the institution he leads. 
 

     Bekasi Education Department is one of the Government Agencies that provides educational services in the city of Bekasi 
including the east Bekasi district. Based on secondary data obtained, the level of indiscipline in school principals in 2015 was 12.24%, 
up to 15.13% in 2016, then fell again to 10.11% in 2017 (Personnel Disdik Bekasi, 2018). Furthermore, the authors found that the 
level of realization of school principals' performance was also not in accordance with the SKP(Sasaran Kerja Pegawai) or  

E 
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achievement target (Employee Work Target), the main element in SKP assessment in 2016 was 78.1% and in 2017 95.3% had not yet 
realized 100% even though there were increase but still not according to the target specified. 
 
 Furthermore, the authors further analyzed how the training and development evaluations that have been provided so far, It 
was found that the implementation of school principals' education and training in 2015 was 77.5%, in 2016 the revisions were 80% 
and 2017 fell back to 70.3%, not 100% realized according to plan. From follow-up interviews found other phenomena, namely the 
quality of training, technical guidance and development carried out were not accompanied by comprehensive evaluation and guidance, 
so that the results of training and development were less effective. 
 
 A study conducted by Asad and Mahfod (2015), prove that there is a direct positive relationship between training and 
development towards improving performance. This means that the higher the training and development, the more performance 
increases. In another study by Harlie (2012), it proves that Work Discipline was the most dominant influence on employee 
performance. Based on previous empirical data and facts, the title for this study is "The Effect of Training and Development of Human 
Resources on Work Discipline and Its Implications on the Performance of Principals of Primary and Secondary Schools in the District 
of East Bekasi". 
 
 The purpose of this study is to understand and explain: (1) The Effect of Training on Work Discipline; 2) Development 
Effect on Work Discipline; (3) Effect of Training on Performance; (4) Effects of Development on Performance; (5) Effects of 
Training and Development simultaneously on Work Discipline; (6) Effect of Work Discipline on Performance; (7) Effects of Training, 
Development and Work Discipline together on Performance. In addition, it also tested the validity (8) of Work Discipline variables as 
mediator variables, mediating Training and Development on Performance. 
 

II. LITERATURE REVIEW 
The literature review is a summary and the theories that found in the literature and related to the theme which is chosen by the authors 
or analyze in the research. The purpose of the literature review is to organize the research results that have been conducted before. 
 
Training 
 
 Training is "a short-term educational process that uses systematic and organized procedures, non-managerial employees 
learn technical knowledge and skills in a limited purpose". In the training process, poor performance is addressed in such a way that it 
becomes better Mangkunegara (2009). According to Flippo in Sedarmayanti (2010) training is the process of helping employees to 
gain effectiveness in current or future work through the development of habits, thoughts and actions, skills, knowledge and attitudes. 
Thus, training is an effort to develop or explore the abilities possessed by a person so as to have skills, ways of thinking and improving 
attitudes in accordance with what is needed by a company or a particular institution to be able to solve problems that might be faced in 
the future. 
 According to Flippo in Sedarmayanti (2010: 169), the objectives of Training and Development are: (1) Increased 
productivity in terms of both quantity and quality; (2) Reducing accidents; (4) Reducing supervision; (5) Increasing organizational 
stability and flexibility; (6) Enhancing morale).There are several dimensions and indicators in training as explained by Mangkunegara 
(2013: 62). The training indicators are as follows: (1) Instructors, consisting of Education and Mastery of material; (2) Participants, 
consisting of, the spirit of training and selection; (3) Materials, namely those that fit the objectives, according to the components of the 
participants and setting goals; (4) Method, consisting of socializing objectives and having clear objectives; (5) Objectives, consisting 
of improving skills; (6) Time, namely the number of sessions. 
 
HR Development 

 According to (Tjeng, et.al, 2013), Development is a way of learning to help employee growth, improve employee 
performance on their work to improve employee positions in the future. Development is usually related to the increase in intellectual 
or emotional abilities needed to carry out better work. According to Mathis & Jackson (2012: 5) the development of human resources 
is science and art that regulates the relationship and role of labor in order to be effective and efficient in the use of human ability to 
achieve goals in each company According to Priansa (2014: 146), the development of human resources can be understood as the 
preparation of individual employees to assume different or higher responsibilities within the organization. Development is usually 
associated with an increase in intellectual or emotional abilities needed to do a better job. The development of human resources is a 
part of the human resource management system, which includes training and development (training and development), career 
development (career development), and programs and processes of organizational development (Werner and DeSimone, 2011 : 10) 
 Development is one of the management functions. Development is important because of the demands of work as a result of 
the era of globalization. Public / government organizations cannot be separated from the influence of the era of globalization which 
requires government officials to provide services in accordance with the wishes of the people. 
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The dimensions of Employee Development according to Mangkunegara (2013: 57) are; (1) Training Method; (2) Understudy; (3) 
Joint Rotation and Joint Progress; (3) Coaching-Counseling. 
 
Work Discipline 

 
 According to Rivai (2011: 825) work discipline is a tool used by managers to communicate with employees so that they 
are willing to change a behavior and as an effort to increase awareness and availability of a person in fulfilling all company 
regulations. Discipline is the awareness and willingness of someone to obey all applicable company regulations and social norms 
(Hasibuan, 2014: 193), whereas according to Mangkunegara (2013) he stated that "Discipline is management an action to enforce 
organization standards". Based on the opinion of Mangkunegara (2013), work discipline can be interpreted as the implementation of 
management to strengthen organizational guidelines. Discipline is a form of employee self-control and regular implementation and 
shows the level of sincerity of the work team within an organization. 
 Based on the understanding and some expert opinions above, it can be concluded that work discipline is an attitude of 
awareness, willingness and willingness of someone to comply with and obey the rules and social norms that apply in the surrounding 
environment which will be punished if violated. According to Rivai (2011), work discipline has five dimensions as follows: (1) 
Presence; (2) Obedience to work rules; (3) Compliance with work standards; (4) High alertness level; (5) Ethical Work. 

 
Performance 
 
 According to Nawawi in Widodo (2015: 131), performance is the result of implementing a work, both physical / material 
and non-physical / material. Whereas according to Rivai (2010) performance is a real behavior that is displayed by everyone as a work 
achievement produced by employees in accordance with their role in the company. Measures of performance can be seen from the 
side of certain quantity and quality in accordance with company organization standards. Mangkunegara (2010) argues that employee 
performance is the result of work in quality and quantity achieved by an employee in carrying out his duties in accordance with the 
responsibilities given to him. According to As’ad (2003) in Suardi (2014: 232) performance is someone's success in carrying out a job. 
From these limitations, As’ad concluded that performance is a result achieved by a person according to the size that applies to the 
work in question. Increased performance of individuals then most likely will also improve company performance  because both have a 
close relationship. According to Suardi (2014: 232) performance is the result that can be achieved by a person or group of people in an 
organization, in accordance with the authority and responsibility of each, in order to achieve the objectives of the relevant organization 
legally, not violating the law in accordance with morals and ethics. Performance, according to Bernardin and Russell in Noor (2012) is 
a record of results produced on certain job functions or activities over a period of time. 
 Based on the above understanding, it can be concluded that employee performance is a work result of an employee in a 
process or implementation of his duties in accordance with his responsibilities and how much influence he has on achieving 
organizational goals, without violating the provisions inherent in them. 
 According to Bernardin and Russell in Noor (2012: 13) there are six main criteria that can be used to measure 
performance, namely: (1) Quality is the level of suitability of activities both processes and results with standards or objectives; (2) 
Quantity which is large from productivity which can be calculated from the number of values produced, the number of units, or the 
fulfillment of targets; (3) Time, namely the level of completeness of the completion of activities based on punctuality and maximum 
use of time; (4) Cost effectiveness is the level of effective use of resources used (such as energy and mind, money, technology, 
material); (5) Independence, namely the level that shows employees can carry out their duties properly without being frequently 
directed by their superiors; (6) Motivation is the level at which employees have a strong desire to show their competence, the desire to 
progress, and the willingness to work with colleagues. 

III. THEORETICAL FRAMEWORK 
 
 In some studies it has been proven that there is a direct positive relationship between training and performance 
improvement. These positive results prove that training and development are very important for organizations to improve their 
performance in all matters (Asad & Mahfod, 2015); There is a strong relationship between training and development, employee 
performance, and competitive advantage (Falola, et. Al., 2014); Work discipline, motivation and career development have a 
significant effect on employee performance, and the work discipline is the most dominant influence on employee performance (Harlie, 
2012); There is a significant relationship between training and development, employee performance and productivity (Tahir, et. Al., 
2014); Afaq Ahmed Khan (2016), shows the correlation or positive impact between training and development on employee 
performance. 
  
 Based on previous research, so the theoretical framework of this research is provided in Figure 1. 
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Figure 1. Theoretical Framework  
 
Hypothesis 

 
Hypothesis 1: Training has effect on work discipline 
Hypothesis 2: Development has effect on work discipline 
Hypothesis 3: Training has effect on performance 
Hypothesis 4: Development has effect on performance 
Hypothesis 5: Training and Development has effect to the work discipline 
Hypothesis 6: Work discipline has effect  on performance 
Hypothesis 7: Training, Development, and work discipline influences Performance 
 
Research Methodology 
 
 This study uses quantitative research using primary data in the form of surveys. To have complete and relevant data, 
researchers also use secondary data by utilizing performance reports or other reports issued by the Bekasi City Education Office to 
support the primary data. This research was conducted to understand, explain, and analyze the correlation between independent 
variables and the dependent variable. Details of variables are measured through dimensions and indicators. The number of items is 
provided in Table 1. Independent (exogenous) variables measured by the Likert scale are training (X1) and HR development (X2), 
while the dependent variable (endogenous) is work discipline (Y1) which is also a mediating variable and performance (Y2 ) 
 
 

Table 1. Variables, Dimensions, Indicators, and item number of measurements 

Variables/Dimensions Indicator 

Training (X1) 
Mangkunegara (2013) 

 
1) Instructor 

 
 
 
a) Education (1) 
b) Mastery of Material (2 

2) Participants a) Enthusiastic in training (3) 
b) Selection (4) 

3) Material a) According to purpose/goal (5) 
b) According to participants’ components (6) 
c) Target Setting (7) 

4) Method a) Goals socializing (8) 
b) Have a clear goals (9) 

5) Purpose a) Improve Skills (10) 
6) Duration/Time a) Sessions (11) 
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HR Development (X2) 
Mangkunegara (2013) 
 

1) Training Method 

 
 
 
a) Simulation (1) 
b) Conference (2) 
c) Case Study (3) 
d) Role play (4) 

2) Understudy a) Problem Solving (5) 
b) Team participation (6) 
c) Compactness (7) 
d) Work distribution (8) 
e) Relationship between collegues(9) 

3) Job Rotation 
 

a) Work rotation time range (10) 
b) Level of skills of employee (11) 
c) Ability to adjust the task (12) 
d) Employee environment (13) 
e) Suitability of Employee Job Placement (14) 
f) Work Variation (15) 

4) Coaching/ Counseling a) Teaching Knowledge  (16) 
b) Guidance to subordinates (17) 

Work Discipline (Y1) 
Rivai (2011) 

 
1) Presence  

 
 
 
a) Attendance(1) 
b) Come and off work in time (2) 

2) Obedience to work rules a) Comply with work procedures (3) 
b) Comply with work guidelines (4) 

3) Obedience to work standards a) Mandated responsibilities (5) 
4) High level of Alertness a) Be careful (6) 

b) Calculating (7) 
c) Thorough at work (8) 
d) Effective and efficient (9) 

5) Work Ethics a) Polite Behaviour (10) 
b) No work violations (11) 

Performance (Y2) 

Bernardin And Russell (2012) 

1) Quality 

 
 
 
a) Process according to standards(1) 
b) Result according to standards (2) 

2) Quantity a) Productivity (3) 
c) Target fulfillness (4) 

3) Duration a) Timeliness of completion of activities (5) 
b) Maximum time utilization (6) 

4) Cost Effectivity a) Effective level of resource used (7) 

5) Independency a) Employees can do the job properly without directed by 
manager (8) 

6) Motivation a) Willingness to shows competence (9) 
b) Willingness to move forward (10) 
c) Willingness to work in a team (11) 
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Population and Sample 
The sample of this research is the entire principals of schools in Bekasi sub district with 82 people in total and all of the 

sample have used a sample or respondents. 
 
Method of Analysis 

The data analysis employed path analysis by using SmartPLS 3.2.7 and being run by computer.  Partial Least Square (PLS) is 
a structural equation model (SEM) analysis by using its variant simultaneously to test measurement model as well as structural model. 
Measurement model is utilized to run validity and reliability test, while structural model is utilized to run causality test (hypotheses 
test using prediction model). Through PLS approach, it assumes that all the variances could be used to explain the data analysis 
technique in the research and it is divided into two, such as: 

 
(1) Descriptive statistics analysis is an empirical analysis that describes any information that obtained to figure or explain certain 

cases (who/what, when, where, how, and how many) and collected in the research (Supranto,2002). Those data are from the 
respondents’ answers for the items on the questionnaire. Researchers will process the acquired data by separating it into 
categories to-do the tabulation and explain afterwards. 

(2) Inferential statistics analysis is a statistic technique that will be used to analyze data sample and the results will be used for the 
population (Sugiyono, 2009). Along with the hypotheses, thus the inferential statistic data analysis in this research will be using 
SmartPLS software (Partial Least Square) for its outer model, inner model and hypotheses measurements. 

Results And Discussions 
 The test that employed in this research is the measurement model test/outer model and structural model/inner model. 
 
Outer Model Test 
 The evaluation of convergent validity from the investigation of individual item reliability could be measured from the 
standardized  loading  factor  value.  Standardized  loading  factor  value describes  thecorrelation between each measurement item 
(dimension) with the construct. Loading factor value that used in this research is > 0.7. 

           
 
        Figure 2. Outer Model for Training variable                        Figure 3. Outer Model for Development variable  
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     Figure 4. Outer Model for Work Discipline                     Figure 5. Outer Model for Performance             
     variable                         variable 
 
 Figure 2 until figure 5 indicate the factor loading value from each dimension of a research variable. All the loading factor 
value indicate greater than 0.7 and hence the convergent validity is fulfilled. 
 
Inner Model Test 
 Based on the calculation result by using calculate SmartPLS 3.2.7 bootstrapping, it is resulted from the path coefficient and 
the t statistic value that describe the impact between constructs/variables as it is shown on figure 6 and 7. 

                                                               
               Figure 6. Path Coefficient Value                 Figure 7. T-Statistics Value             
 

Regarding Figure 6, the structural equation of this research is:  

  Work Discipline   = 0,370 ɤ1 + 0,527 ɤ2 
  Performance                      = 0,279 ɤ3 + 0,286 ɤ4 + 0,383 β 
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Table 2. Path Coefficient Test Results 

Relationship between constructs Original 
Sample 

T-Statistics 
(O/STDEV) 

P 
Values 

Work Discipline (Y1)-> Performance (Y2) 0.383 3.665 0.000 
Training (X1)-> Work Discipline (Y1) 0.370 4.340 0.000 
Training (X1)-> Performance (Y2) 0.279 2.488 0.007 
HR Development (X2) )-> Work Discipline (Y1) 0.527 6.285 0.000 
HR Development (X2) )-> Performance (Y2) 0.286 2.789 0.004 
Training (X1)-> Work Discipline (Y1)-> Performance (Y2) 0.142 2.655 0.008 
HR Development (X2) ->Work Discipline (Y1)-> Performance (Y2 0.202 3.199 0.001 

 
 The value of the coefficient parameter for training variable (X1) to the work discipline (Y1) is 0.370, It indicates that there is 
positive impact between training on work discipline. T-statistic value is about 4.340 < from t-table which is 1.99 that indicates 
significant result. 

 
 The value of the coefficient parameter for HR development variable (X2) to the work discipline (Y1) is 0.527. It indicates 
that there is positive impact between leadership to the organizational commitment. T-statistic value is about 6.285 < from t-table 
1.99 which means significant result. 

 
 The value of the coefficient parameter for training variable (X1) to the performance variable (Y2) is 0.279 that indicates a 
positive impact between training to the performance. T-statistic value is about 2.488 > from t table 1.99 that reveals a significant 
result. 

 
 The value of the coefficient parameter for HR development variable (X2) on the performance variable (Y2) is about 0.286 
that indicates a positive impact of HR development on the performance. T-statistic value is about 2.789 > from the t table 1.99 
indicates significant result. 

 
 The value of the coefficient parameter for the work discipline variable (Y1) on performance variable (Y2) for about 0.383 
that indicates there is positive impact of work discipline on the performance. T-statistic value is about 3.665< from t-table 1.99 that 
indicates significant result. 
 
 The value of the coefficient parameter for the training variable (X1) to the work discipline variable (Y1) on performance 
variable (Y2) for about 0.142 that indicates there is positive impact of training and work discipline on the performance. T-statistic 
value is about 2.655< from t-table 1.99 that indicates significant result. 
 
 The value of the coefficient parameter for the HR development variable (X2) to the work discipline variable (Y1) on 
performance variable (Y2) for about 0.202 that indicates there is positive impact of HR development and work discipline on the 
performance. T-statistic value is about 3.199< from t-table 1.99 that indicates significant result. 
 

To evaluate R2 value based on the calculation of algorithm SmartPLS version 3.2.7, the result revealed that R2 is 0.713 for 
work discipline and 0.770 for performance. The R2 value indicates the determination level of exogenous variable (training and 
develoment) to the endogeneous is quite high. Simultaneous influence of training and develoment to the work discipline (WD) could 
be measured through f statistic by using the equation: R2 = 0.713 (WD), and simultaneous influence of training and HR development 
to the performance (PF) could be measured through f statistic: R2 = 0.770 (PF) : 

 
 
 
 
 
 
 
 

 

a) R2 = 0.713 (WD) 

F statistic = 
𝑅𝑅2

(𝑘𝑘−1)

1−𝑅𝑅2 (𝑛𝑛−𝑘𝑘)⁄
 

F statistic = 
0.713
(4−1)

1−0,713 (82−4)⁄
 

F statistic = 0.237/0.00367 
F statistic = 64.577 

 

b) R2 = 0.770 (PF) 

F statistic = 
𝑅𝑅2

(𝑘𝑘−1)

1−𝑅𝑅2 (𝑛𝑛−𝑘𝑘)⁄
 

F statistic = 
0.770
(4−1)

1−0,770 (82−4)⁄
 

F statistic = 0.2567 / 0.0029 
F statistic = 88.517 
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The significance test result simultaneously is being tested to test hypotheses 5 and 7 in this research. F statistic value revealed 
for 64.58 and 88.52 with its F table value of alpha 0.05 is 1,99. The result indicates that f statistic > f table (1,99). Hence H5 and H7 
are accepted, while Ho is rejected. Effect size f2 measurement is also conducted to know the impact of exogeneous variable to 
endogen variable or to know the model fitness. The value for 0.02 indicates has weak impact, 0.15 has moderate impact, and 0.35 
has strong impact. 

      
Table 3. F Square 

  
 
 
 
 
 
 The results of effect size value (f square) are: 1) f square value of training to work discipline is 0.200. It reveals that career 

development has moderate impact on the structural level; 2) f square value of HR Development on work discipline is 0.404 that 
proved a strong impact to the structural level; 3) f square value of training  to performance is 0.117 that proved a weak impact of 
performance to on the structural level; 4) f square value of HR development on performance is 0.106 that reveals weak impact of HR 
development to the structural level; 5) f square of work discipline to the performance is 0.182 that reveals a moderate impact of 
performance to the structural level.  

 
CORRELATION ANALYSIS BETWEEN DIMENSIONS 
 
 In order to measure the correlation between dimensions of variable X with the dimensions of variable Y1 and Y2 as well as 
on variable Y1 with the dimensions of variable Y2, correlation analysis among dimensions is conducted. 
 

Table 4.Matrix Correlation Results among Independent Variable Dimensions  
and Dependent Variable 

 
  Work Discipline (Y1) Performance (Y2)  

Variables & 
Dimensions 

3.1 
Prese
nce 

3.2 
Obedie
nce to 
work 
rules 

3.3 
Obed
ience 

to 
work 
stand
ard 

3.4 
High 
lvl of 

alertne
ss 

3.5 
Wor

k 
Ethic 

4.1 
Quali

ty 

4.2 
Quant

ity 

4.3 
Dura
tion 

4.4 
Cost 
Effec
tiven
ess 

4.5 
Indepe
ndence 

4.6 
Motiv
ation 

Trai
ning 
(X1) 

  
  
  
  
  

1.1 Instructor 0.700 0.748 0.625 0.715 0.623 0.643 0.650 0.531 0.423 0.422 0.626 
1.2 Member 0.602 0.596 0.563 0.656 0.530 0.611 0.528 0.520 0.347 0.280 0.553 
1.3 Material 0.655 0.665 0.519 0.672 0.597 0.670 0.650 0.606 0.404 0.409 0.600 
1.4 Methods 0.555 0.602 0.541 0.593 0.475 0.559 0.564 0.565 0.378 0.408 0.603 
1.5 Purpose 0.568 0.571 0.515 0.533 0.532 0.500 0.440 0.508 0.432 0.338 0.591 
1.6 Time/ 
Duration 0.542 0.577 0.467 0.579 0.525 0.549 0.548 0.594 0.387 0.435 0.630 

HR 
Deve
lopm
ent 

(X2) 

2.1 Training 
Method 0.755 0.700 0.610 0.715 0.671 0.739 0.649 0.584 0.526 0.441 0.645 

2.2 Understudy 0.651 0.779 0.645 0.751 0.654 0.563 0.654 0.528 0.498 0.515 0.717 

2.3 Job Rotation 0.697 0.766 0.638 0.752 0.662 0.616 0.711 0.582 0.560 0.502 0.703 
2.4 Coaching 0.581 0.623 0.474 0.625 0.567 0.480 0.594 0.491 0.437 0.388 0.565 

Wor
k 
Disci
pline 
(Y1) 
 

3.1 Presence - - - - - 0.784 0.640 0.619 0.521 0.492 0.633 
3.2 Obedience to 
work rules - - - - - 0.660 0.717 0.552 0.481 0.508 0.653 
3.3 Obedience to 
work standard - - - - - 0.500 0.561 0.481 0.436 0.382 0.591 
3.4 High lvl of 
alertness - - - - - 0.663 0.719 0.620 0.558 0.538 0.634 
3.5 Work Ethic - - - - - 0.658 0.675 0.576 0.535 0.511 0.598 

 
Based on the table above, it could be concluded that: 1) the highest dimension correlation is Instructor to the Obedience to 

work rules for training to the work discipline for about 0.748; 2) the highest dimension correlation for training to the performance is 
Material to Quality for about 0.670; 3) in terms of HR Development to the work discipline, the highest correlation indicates between 
understudy dimensions to the Obedience to work rules for about 0.779; 4) in terms of HR Development to the performance, the 

 Work Discipline Performance 

Work Discipline  0.182 
Performance   
Training 0.200 0.117 
HR Development 0.404 0.106 
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highest correlation proved for Training method to the Quality for about 0.739; 5) the highest correlation for work discipline to the 
performance variable is the presence dimension to the quality for about 0.784. 

This research results indicate that training has effect significantly to the work discipline. Career development has significant 
effect directly to the performance. When training and development is mediated by work discipline, the effect becomes significant to 
the performance. Besides, work discipline also has effect directly and significant to the performance. Furthermore, the discussions and 
interpretation based on the results of this research for each variable that related to the theory as well as review are as follows: 
1. The Effect of Training to the Work Discipline (Hypothesis 1). 

The research result proved that there is positive and significant effect of training to the work discipline. This result is in line Sulaefi 
(2017), which states that if there is an increase in HR, work discipline will increase as well. Based on this research result, there is 
an opportunity to conduct further study with the same variable. 

2. The Effect of HR Development to the Work Discipline (Hypothesis 2). 
The research result proved that there is positive and significant effect of HR Development to the work discipline. The development 
program is right for school principals and prospective school principals because as the highest office is the task of the education 
office and the government to prepare school principals/prospective school principals to assume higher responsibilities in the 
organization Priansa (2014) 
 

3. The Effect of Training to the Performance (Hypothesis 3). 
The research result proved that there is positive and significant effect of training to the performance. The result of this research is 
in line with various studies that show s the positive effect of training on performance (Sultana, et. Al., 2012; Devi & Shaik, 2012; 
Falola, et. Al., 2014; Tahie. Et.al., 2014; Asad & Mahfod , 2015). 
 

4. The Effect of HR Development to the Performance (Hypothesis 4). 
The research result proved that there is positive and significant effect of HR development  to the performance. This result of this 
research is in line with various studies that show the positive effect of HR Development on performance by several studies that 
show the positive impact of HR Development on performance (Atan &Mahmood, 2015; Devi Shaik, 2012; Falola, et. Al., 2014) 
By developing behaviors and increasing employee skills / skills that ultimately improve performance. 
 

5. The Effect of Training and HR Development to the Work Discipline (Hypothesis 5). 
The research result proved that there is positive and significant effect of Training and HR development  to the work discipline. 
This result of this research is in line with Zulaini (2010) and Tahir, et.al., (2014) which proves that HR training and development 
can improve work discipline. And work discipline has an impact on employee productivity (Chirasa, 2013) To improve work 
discipline, a training program and HR development are needed. 
 

6. The Effect of Work Discipline to the Performance (Hypothesis 6). 
The research result proved that there is positive and significant effect of work discipline to the performance. This result of this 
research is in line with Harlie (2012) which proved work discipline have a significant effect on employee performance. Work 
discipline is the most dominant influence on performance. This can be interpreted if work discipline increases, performance will 
increase as well. 
 

7. The Effect of Training, HR Development and Work Discipline to the Performance (Hypothesis 7). 
The research result proved that there is positive and significant effect of training, HR development and work discipline to the 
performance, and it is supported by the data on this research.  

 

IV. CONCLUSION 
Conclusions  

 
 Training has positive and significant effect on the work discipline as well as HR Development has positive and significant 
effect on the work discipline. Training has positive and significant effect on the performance as well as HR Development has positive 
effect on the performance. Training and HR Development  has positive effect simultaneously on the work discipline. Work Discipline 
has positive effect and significant on the performance. Training and HR Development and Work Discipline have positive effect  and 
significant simultaneously to the Performance.  
 
Recommendations 
 
 The performance is highly influenced by the training that received by the principal and the HR development program. The 
Institution should re-consider the training and development program that will be received by the principal based on their needs and 
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target or the government’s standard. Besides, the existence of training is needed to improve the work discipline of the principals 
during their working time, thus there will be no indiscipline behavior. All the principals could be given leadership training as well as 
coaching and counseling. Based on that training, it could be implemented to the team in order to achieve the higher motivation to 
survive and improve better performance in achieving government’s goal. 
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Abstract - Kappaphycus alvarezii is one type of algae that 

is widely cultivated by coastal communities. Seaweed 

growth can be hampered due to fluctuating waters and 

extreme conditions. Where one of the factors that influence 

the growth of seaweed is the level of depth. Other factors 

that affect the growth of seaweed and can reduce production 

include changes in salinity, water temperature, light 

intensity, this is the main factor triggering the outbreak of 

ice-ice disease. When seaweed is stressed, it can facilitate 

ice-ice disease and epiphytic infections attack under 

stressful conditions Sargassum aquifolium contains active 

compounds that function as antibacterial, antiviral and anti-

fungal substances used as a barrier to the development of 

bacterial pathogens so that they can increase grass yields. 

Alvarezii. The study was designed using Factorial 

Randomized Complete Design (CRD) with 2 factors, 

namely the level of depth of the sea surface (A) and the 

weight of Sargassum sp. (B). The first factor (A) consists of 

3 levels, namely (A1: 30 cm depth) (A2: 45 cm depth), and 

(A3: 60 cm depth) (Grace, 2017). The second factor (B) 

consists of 4 levels, namely (B1: 0 grams), (B2: 15 grams), 

(B3: 25 grams) and (B4: 35 grams) with a distance of 30 cm 

between ropes. Based on these two factors, there are 12 

combinations of treatments. Data from research results with 

growth variables analyzed the differences using Analysis of 

variance (ANOVA) at the error level of 5%. If there is a 

significant effect followed by W-Tukey's further test. The 

depth factor tends to be higher in depth of 60 cm and 30 cm 

and tends to be lower at a depth of 45 cm. Sargassum 

weighting factors tend to be higher in the 0 gr weight or 

control treatment compared to the weights of 15gr, 25gr and 

35gr. There is no interaction between the two for the growth 

of seaweed on Kappapycus alvarezii. 

Keywords: Weight, Kappapycus alvarezii, sargassum, 

depth, verticulture 

 

I. INTRODUCTION 

Kappaphycus alvarezii is one type of algae that is widely 

cultivated by coastal communities. This seaweed produces a 

type of kappa carrageenan which has strong gel-producing 

characteristics and many contain polysaccharides which are 

important sources for producing carrageenan in the world 

(Thirumaran and Anantharaman, 2009). 

Seaweed growth can be hampered due to fluctuating waters 

and extreme conditions. Where one of the factors that 

influence the growth of seaweed is the level of depth. This 

can be seen from the intensity of light entering the waters 

when helping photosynthesis. This is in agreement (Doty, 

1988), stating that the depth factor is closely related to 

vertical temperature stratification, sunlight penetration, 

density, oxygen content, and nutrients. Nutrient content 

needed for seaweed growth is also up to the optimum depth. 

Algae can grow well if available nutrient content in 

accordance with the required nutrients (Sulistijo, 2002). The 

growth rate will affect the production and content of 

carrageenan levels. 

Other factors that affect the growth of seaweed and can 

reduce production include changes in salinity, water 

temperature, light intensity, this is the main factor triggering 

the outbreak of ice-ice disease. When seaweed is stressed, it 

can facilitate ice-ice disease and epiphytic infections attack 

in stressful conditions will free up organic substances, which 

causes the thallus to runny and stimulate bacteria and 

epiphytes to grow abundantly (Vairappan, 2006). Some 

studies have found that seaweed has the potential to inhibit 

the growth of Vibrio harveyi bacteria, namely Sargassum sp. 

and also has the potential as an antioxidant, as a raw 

material for making surfactants, (Pakidi and Suwoyo, 2017) 

hormones, vitamins, minerals, and also bioactive 

compounds (Putra, 2006). Where the Koivikko study also 

(2008) mentions that in brown algae Sargassum sp. found 

fluorotanine which is a phenolic compound which acts as a 

source of antioxidants. Sargassum extract in the fisheries 

field has been very often applied. The results of the study 

(Kusumaningrum et al., 2007) state that Sargassum 

aquifolium contains active compounds that function as 

antibacterial, antiviral and anti-fungal substances used as a 

barrier to the development of pathogenic bacteria so as to 

increase grass yields of K. Alvarezii (Nasmia et al. , 2016). 

Vericultural or long line vertical cultivation methods are 

believed to be able to provide greater yields in the same area 

compared to the long line horizontal method (Wisnu et al., 

2016). Therefore, research on combinations with 
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verticultural systems has not been widely published for this 

reason. 

Formulation of the problem 

1. Are there depth interactions for growth on Kappaphycus 

alvarezii? 

2. Are there interactions between the weights of Sargassum 

sp. for growth on Kappaphycus alvarezii? 

3. Are there interactions between the depth and weight of 

Sargassum sp. for growth on Kappaphycus alvarezii? 

 

II. THE RESEARCH METHOD 

 

The research activity was carried out in September-

December 2018, located in the village of Aeng Batu-batu, 

North Galesong District, Takalar District, South Sulawesi 

Province. 

 

A. Preparation of Seaweed Seeds 

Seaweed seeds used in this study were seeds of K.alvarezii 

and Sargassum sp. obtained from seaweed farmers around 

Sanrobengi Island and K.alvarezii seedlings in the village of 

Aeng batu-batu. 

 

B. Implementation of Research 

Seaweed maintenance activities last for 60 days beginning 

with planting seeds to harvesting and observing per 15 days. 

Vertical methods that have been put in accordance with the 

planned unit of the experiment. The level of depth with 

different levels is 30 cm, 45 cm and 60 cm and the weight of 

treatment (Sargassum sp.) Is (0 grams, 15 grams, 25 grams, 

and 35 grams). Where the weight of seaweed (K. alvarezii) 

weighs the initial weight of 25 grams. 

C. Treatment and Design 

The method used in this study is an experimental method 

with experiments in the field. The study was designed using 

Factorial Randomized Complete Design (CRD) with 2 

factors, namely the level of depth of the sea surface (A) and 

the weight of Sargassum sp. (B). The first factor (A) 

consists of 3 levels, namely (A1: 30 cm depth) (A2: 45 cm 

depth), and (A3: 60 cm depth) (Grace, 2017). The second 

factor (B) consists of 4 levels, namely (B1: 0 grams), (B2: 

15 grams), (B3: 25 grams) and (B4: 35 grams) with a 

distance of 30 cm between ropes. Based on these two 

factors, there are 12 combinations of treatments. 

D. Absolute Growth 

The absolute growth of seaweed is calculated using the 

Effendi formula (1970), namely, 

W = Wt - Wo; 

W = absolute growth (g) 

Wt = Final weight of seaweed (g) 

Wo = initial weights of seaweed (g) 

 

 

E. Data analysis 

Data from research results with growth variables analyzed 

the differences using Analysis of variance (ANOVA) at the 

error level of 5%. If there is a significant effect followed by 

W-Tukey's further test to compare the differences between 

treatments. As a tool for the statistical test, the SPSS version 

23 software program is used. Supporting water quality data 

will be analyzed descriptively. 

 

 

III. RESULTS 

 

A. Absolute Growth 

The results of the analysis of the average value of 

Kappaphycus alvarezii Absolute Growth maintained at 

different Sargassum depths and weights are presented in 

Table 1. Based on the results of the statistical analysis of 

depth significant effect (p <0.05) on the absolute growth of 

Kappaphycus alvarezii while the weight of Sargassum did 

not significantly influence or (p> 0.05). The interaction 

between the depth and weight of Kappapycus alvarezii 

seaweed growth had no significant effect. This value shows 

the multiple values of depth between depth and weight on 

absolute growth. Kappaphycus alvarezii has a weak 

correlation. In (Table 1) above can be seen in the treatment 

of A3B4 (depth 60cm with the weight of Sargassum 35gr) 

get the lowest result with a value of 14.33 ± 14.50gr while 

the highest growth with a value of 41.00 ± 26.91gr obtained 

in treatment A2B1 (depth 45cm with weight Sargassum 0gr 

Control). 

 

The results of the variance analysis showed that depth did 

not significantly influence (P> 0.05) on the daily growth rate 

of K. alvarezii seaweed, while the weight of Sargassum did 

not significantly influence (P> 0.05). The interaction 

between the depth and weight of Sargassum on K.alvarezii's 

seaweed growth had no significant effect. The highest daily 

growth rate was found in A2B1 treatment (45 cm depth and 

Sargassum weight 0 g) with values of 1.53% and SD ± 

0.66% while the lowest was found in A2B3 treatment (45 

cm depth and Sargassum weight 25 g) with values of 0.60% 

and SD ± 0.88% (Table 2).

 

Table 1: Absolute Growth of Kappaphycus alvarezii during the Study Depth 

 

Depth 
 

 

Weight of 

Sargassum 

B1 B2 B3 B4 �̅� Tukey 

A1 25.67 ± 4.93
 
 24.00 ± 9.00

 
 25.33 ± 5.51

 
 18.33 ± 18.45

 
 �̅�1 25.08

ab
 

A2 41.00 ± 26.91 25.67 ± 11.06
 
 14.33 ± 21.22

 
 30.67 ± 14.47

 
 �̅�2 17.50

a
 

A3 25.67 ± 28.29 19.67 ± 13.58 30.00 ± 4.58
 
 14.33 ± 14.50

 
 �̅�3

 
32.58

b
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�̅� Tukey 30.78 23.11 23.22 23.11 
0.371 

0.624 
Description: Numbers followed by different letters in the average column show significantly 

different based on the Tukey test 

Table 2. Daily Growth Rate (%) K. alvarezii during the study 

Depth 
 

 

Weight of 

Sargassum 

B1 B2 B3 B4 �̅� Tukey 

A1 1.17 ± 0.17
 
 1.10 ± 0.31

 
 1.16 ± 0.19

 
 0.79 ± 0.83

 
 �̅�1 1.05 

A2 1.53 ± 0.66 1.15 ± 0.38
 
 0.60 ± 0.88

 
 1.10 ± 0.41

 
 �̅�2 1.09 

A3 1.06 ± 0.99 0.95 ± 0.61 1.30 ± 0.14
 
 0.67 ± 0.64

 
 �̅�3

  
0.99 

�̅� Tukey 1.25 1.06 1.01 0.85 
0.91 

0.49 
Description: Numbers followed by different letters in the average column show significantly 

different based on the Tukey test 

B. Absolute Growth 

Maximum production in seaweed cultivation can be fulfilled 

if it is supported by an environment that is suitable for its 

growth, such as substrate, light, nutrient elements and water 

movement (Gusrina, 2006) where it can determine the 

quality of seaweed. Sea algae growth is influenced by two 

factors, namely internal factors, and external factors. 

Internal factors that influence the growth of marine algae are 

species, thallus (seedlings) and age while external factors 

are plant spacing, initial seed weight, seed selection, plant 

care (Sugiarto et al., 1987). 

The results showed that the effect of Sargassum depth and 

weight on the absolute growth of Kappahycus alvarezii for 

60 days experienced low growth, this can be seen in (Table 

3). Only the depth factor has a significant effect on absolute 

growth. Treatment with different planting depths results in 

different relative growth rates, where the smaller the amount 

of sunlight entering the waters will show a declining growth 

rate (Soegiarto et al., 1996). Depth is one of the factors that 

influence the absorption of light by seaweed because the 

intensity of light is perfectly received by the thallus and is a 

major factor in the process of photosynthesis that determines 

the level of growth of seaweed (Palegrin et al., 2007). This 

is presumably because light penetration is low when the 

high content of suspended particles in waters near the coast, 

due to tidal activity and also the level of depth (Hutabarat 

and Evans, 2008). 

In the A3B4 treatment, the lowest growth was at a depth of 

60cm and the weight of Sargassum 35gr with an average 

value of 14.33gr with SD ± 14.50gr. This condition is due to 

lack of light absorption because the deeper the water the 

intensity of light received decreases, the stronger the current 

reaches 1.50 m / sec and salinity up to 35 ppt. Saffo, (1987) 

adds that with increasing depth of light absorption the 

weaker. While the highest growth was obtained in A2B1 

treatment with a depth of 45cm and weight of Sargassum 

0gr with an average value of 41.00gr and SD ± 26.91gr. The 

study of Pongarrang, et al (2013) where to obtain more 

optimal production, cultivation can be done at 25cm depth 

because has a higher value than 15cm and 35cm depth and 

Susilowati et al (2012) study states that the treatment growth 

rate is 25cm higher than (50cm) and (75cm) and Akmal's 

research (2011) states that 20-100cm depth tends to be 

higher. Whereas the weight of Sargassum did not have a 

significant effect because this was because when the final 

measurement (harvest) was obtained that Sargassum in each 

sample almost the remaining number was not even 

present/missing. This situation is thought to have occurred 

because of the strong currents and weight of Sargassum 

which made the Sargassum fall down. The results of the post 

hoc advanced test analysis of the influence of depth showed 

a significant difference at 45cm and 60cm depth and 

between the two there was no significant effect. The level of 

depth from the results of the study was the best with a depth 

of 45cm (A2) while for good weights using the number of 

weights 35gr (B4). 

Pujihastuti (2011) states that Seaweed can grow well and 

achieve high production if cultivated at the location of 

planting depth that is suitable with quality seeds because it 

is influenced by several parameters such as temperature, 

salinity, pH, DO, light intensity and nutrients. Nutrients are 

needed as an energy source that is used to compile various 

components of the cell during the process of growth and 

development in the process of photosynthesis because the 

process of photosynthesis is not only nutrients but also aided 

by sunlight (Glen and Doty 1990). Abdan et al., (2013) 

added that competition between thallus in terms of solar 

needs, nutrients and space greatly affected the growth of 

seaweed. This function accelerates growth and forms plant 

tissues (Romimohtarto and Juwana, 2001). Environmental 

parameters are also one of the factors that can affect the 

growth of seaweed, one of which is the value of the current 

velocity obtained must meet the standard value, where the 

current velocity is quite high during the maintenance period 

which ranges from 1.45 to 1.49 m / sec. It is this current 

velocity that supplies nutrients permanently, avoids 

materials suspended in water and epiphytes and small 

salinity and temperature fluctuations (Bulboa and Paula 

2005). The current velocity can also cause the thallus to 

break, whereas if the current is weak, the bacteria become 
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very motile and quickly attack the surface (Harrison and 

Hurd 2001). 

 

IV. CONCLUSIONS 

 

1. The depth factor tends to be higher in depth of 60 cm and 

30 cm and tends to be lower at a depth of 45 cm 

2. Sargassum weighting factors tend to be higher in the 0 gr 

weight or control treatment compared to 15gr, 25gr and 

35gr weights. 

3. There is no interaction between the two for the growth of 

seaweed on Kappapycus alvarezii 

 

SUGGESTION 

It is hoped that from the results of this study there will be 

further research with research other than extreme seasons 

with even greater initial weight and can be used with 

sargassum weights of 15 gr or 25 gr to minimize crop failure 

during an extream season. 
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ABSTRACT: Background: Chronic kidney disease (CKD), is a progressive loss in renal function over a period of months or 

years. Haemodialysis patients frequently report pain during A.V. fistula puncture. Research evidence shows that cutaneous 

stimulation is an independent nursing intervention that is advocated to minimize pain in patients. Cryotherapy is the application of 

superficial cold & it is considered as the best cutaneous stimulation technique in terms of pain reduction. Aim: The aim of the 

study is to evaluate the effectiveness of cutaneous stimulation technique on the A.V. fistula puncture pain among chronic kidney 

disease patients undergoing haemodialysis. Methods: This will be a Prospective, Quasi experimental study to evaluate the 

effectiveness of cutaneous stimulation technique on A.V. fistula puncture pain. Study included 40 chronic kidney disease patients 

selected by purposive sampling technique. Data were collected using demographic & clinical Performa, Numerical pain rating 

scale, objective pain behaviour scale (r=0.87). At 1st and 2nd visit, pain assessment for control period was conducted followed by 

administration of cryotherapy at 3rd visit before haemodialysis procedure. Post test was conducted after A.V. fistula puncture at 

3rd visit. Result: Study findings revealed that mean ± SD of subjective pain score of arterial & venous puncture (control period) 

during visit V1 & V2 was 5.20 ±1.30, 5.63 ± 0.979 & 4.68 ± 1.347, 4.98 ± 1.097 respectively with the mean difference of 0.43 (p 

< 0.05). & 0.30 (p >0.05) respectively. Study finding also shows that mean ± SD of subjective pain score of arterial & venous 

puncture (experimental period) during visit V2 & V3 was 5.63±0.979, 2.48±1.301 & 4.98± 1.097, 1.75 ± 1.296 respectively with 

the mean difference of 3.15 & 3.23 respectively (P<0.05). Study finding shows that mean ± SD of objective pain score of arterial 

puncture (experimental period) during visit V1 & V2 was 12.03±2.496, 12.83±1.767 & 11.68 ± 2.129, 12.50 ± 1.881 respectively 

with the mean difference of 0.8(P>0.05). & 0.82(P<0.05) respectively. Study finding shows that mean ± SD of objective pain 

score of venous puncture (experimental period) during visit V2 & V3 was 12.83 ± 2.496, 2.68 ± 1.385 & 12.50 ± 1.881, 2.43 ± 

1.412 respectively with the mean difference of 10.15 & 10.08 respectively (P<0.05).  Findings also revealed that, there was 

significant association of subjective pain (artery puncture) with employment status and co morbidity (p<0.05). There was also 

association of subjective pain (venous puncture) and employment status (p<0.05). Conclusion: It was concludes that cutaneous 

stimulation technique (cryotherapy) is effective procedure in decreasing A.V. fistula puncture pain. Recommendations: 

Longitudinal experimental study can be conducted to evaluate the effect of cutaneous stimulation technique on A.V. fistula 

puncture pain. 

Key words: Cutaneous stimulation technique, cryotherapy, A.V.fistula, haemodialysis   
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Introduction  

Chronic kidney disease (CKD), is a progressive loss in renal function over a period of months or years. Pain during A.V. 

fistula cannulation remains a common problem in haemodialysis (HD) patient. Haemodialysis patients frequently report pain 

during A.V. fistula puncture. Cutaneous stimulation includes cryotherapy thermotherapy, massage, pressure, and vibration, may 

help patients to relax or distract them from their pain. (Mayer, 1985). The term cryotherapy comes from the Greek ward cryo 

means cold and therapy means cure. Cryotherapy is the application of superficial cold & it is considered as a best cutaneous 

stimulation technique in terms of pain reduction. Applying cold will numb the area providing pain relief, reduce swelling and 

decrease metabolic rate reducing the oxygen requirements of the injured cells.11This study evaluates the effect of cutaneous 

stimulation technique i.e. cryotherapy on A.V. fistula puncture pain among chronic kidney disease patient undergoing 

haemodialysis. 

1.2 Need of the Study 

The investigator felt that cryotherapy is a simple form of cutaneous stimulation techniques & can be effective independent 

nursing intervention to decrease A.V. fistula puncture pain but unfortunately it is not applied in practice in dialysis units. The 

intervention of cutaneous stimulation has solid utilization potential and could be easily incorporated into practice in dialysis unit 

before doing artery & vein puncture for haemodialysis. 

Hence investigator felt the need to conduct study to evaluate the effect of cutaneous stimulation technique (cryotherapy) 

on the A.V. fistula puncture pain among chronic kidney disease patients undergoing haemodialysis. 

1.1. Research Design: 

A Prospective, Quasi-experimental (one- group pre-test post-test design using a double pre test) design is adopted for the 

present study. 

O1  O2  X O3 

Figure 3: Schematic representation of Research Design 

O1 = Observation of A.V. fistula puncture pain on 1st visit  

O2 = Observation of A.V. fistula puncture pain on 2nd visit  

X = Administration of cryotherapy on 3rd visit before A.V. fistula puncture. 

O3 = Observation of A.V. fistula puncture pain on 3rd visit after administration of 

cryotherapy 

 The sample at observation O1 & O2 will be considered as a control period and same sample group at observation O3 will 

be considered as experimental period. 

1.2. Research Setting: 

 The present study will be conducted at dialysis unit of Gian Sagar Medical College and Hospital, Ram Nagar, Distt. 

Patiala, Punjab. 

1.3. Target Population: 
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 Chronic kidney disease patient undergoing haemodialysis in the dialysis unit of Gian Sagar Medical College and 

Hospital. 

1.4.  Sampling Technique & Sample:        

 Purposive Sampling technique will be used. Sample size is of 40. 

1.5. Inclusion Criteria and exclusion criteria: 

Inclusion criteria  

1. Patients who will be willing to participate in the study. 

2. Patients who are diagnosed as chronic kidney disease & undergoing haemodialysis with A.V. fistula of upper extremity 

currently used for haemodialysis which can be radio cephalic, radio basilic or brachio cephalic. 

3. Chronic kidney disease patients who are visiting regularly, minimum 2 times per week for haemodialysis. 

Exclusion Criteria: 

1. Chronic kidney disease patients who are undergoing haemodialysis with other vascular access than A.V. fistula access. 

2. Patients who are undergoing haemodialysis for less than 6 month. 

3. Patient who are undergoing haemodialysis for other reason than chronic kidney disease. 

4. Patients who are allergic to cold therapy. 

5. Patients having peripheral vascular diseases, Reynaud’s disease, Connective tissue disorders, Diabetic neuropathy, 

Unconscious, and Disorientation. 

6. Patients requiring more than one attempt for fistula puncturing. 

1.6. Selection & Development of Tools: 

 The tools will develop by the investigator after the extensive review of literature on relevant topic and after discussion 

with experts and guides. In this study following tools was uesd: 

1. Demographic & Clinical Proforma  

2. Numerical Rating Scale  

3. Objective Pain Behavior Rating Scale 

4. Ice sensitivity & Cryotherapy procedure 

 

Result 

The result of the study revealed that maximum 30 % of chronic kidney disease patients belonged to age group 41-50 and 

minimum of 5 % of chronic kidney disease patients belonged to age group 61-70. The typical (Modal) participants (57%) were 

male and 43 % were females. Twenty eight chronic kidney disease patient were having highest qualification as matric and only 

5% have done primary and above graduation.  Mostly (65 %) chronic kidney disease patients were unemployed, 25% have their 

own businessmen and only 10% were employed. Majority of participants (88 %) were married and only 13 % were unmarried. 

Majority (65 %) belonged to Sikh religion and only 5% were Muslim. Major part of study sample (75%); duration of chronic 

kidney disease & duration of patients undergoing haemodialysis was in between 2 year & above. Majority (40 %) were having 
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A.V. fistula in use from last 3 year & above. Half of Chronic kidney disease patients undergoing haemodialysis had co 

morbidities i.e. CAD, hepatitis C, hepatitis B, hypertension, hypertension + hepatitis B.  

Study findings revealed that mean ± SD of subjective pain score of arterial & venous puncture (control period) during 

visit V1 & V2 was 5.20 ±1.30, 5.63 ± 0.979 & 4.68 ± 1.347, 4.98 ± 1.097 respectively with the mean difference of 0.43 & 0.30 

respectively(p < 0.05). Study finding also shows that mean ± SD of subjective pain score of arterial & venous puncture 

(experimental period) during visit V2 & V3 was 5.63±0.979, 2.48±1.301 & 4.98± 1.097, 1.75 ± 1.296 respectively with the mean 

difference of 3.15 & 3.23 respectively.(P<0.05).  

Study finding shows that mean ± SD of objective pain score of arterial puncture (experimental period) during visit V1 & 

V2 was 12.03±2.496, 12.83±1.767 & 11.68 ± 2.129, 12.50 ± 1.881 respectively with the mean difference of 0.8 & 0.82 

respectively (P<0.05). Study finding shows that mean ± SD of objective pain score of venous puncture (experimental period) 

during visit V2 & V3 was 12.83 ± 2.496, 2.68 ± 1.385 & 12.50 ± 1.881, 2.43 ± 1.412 respectively with the mean difference of 

10.15 & 10.08 respectively (P<0.05).  Friedmen test was computed to compare the median scores of visit 1, 2, & 3. There were 

significant difference between double pre test and post test pain scores. Post Hoc analysis of visit V1 & V3 and V2 &V3 shows 

significant  difference whereas post hoc analysis of visit V1 & V2  shows non significant difference between subjective and 

objective pain score during arterial and venous puncture.  

 Hence there was reduction in subjective and objective pain score during 3rd visit which showed the effectiveness of 

cutaneous stimulation technique. 

Findings also revealed that, there was significant association of subjective pain (artery puncture) with employment status 

and co morbidity (p<0.05). There was also association of subjective pain (venous puncture) and employment status (p<0.05). 

DISCUSSION 

In this study, the investigator found that maximum 30 % of chronic kidney disease patients belonged to age group 41-50 and 

minimum of 5 % of chronic kidney disease patients belonged to age group 61-70. The typical (model) participants (57 %) were 

male and 43 % were females. Twenty eight chronic kidney disease patient were having highest qualification as matric and only 

5% have done primary and above graduation.  Mostly (65 %) chronic kidney disease patients were unemployed, 25% have their 

own businessmen and only 10% were employed. Majority of participants (88 %) were married and only 13 % were unmarried. 

Majority (65 %) belonged to Sikh religion and only 5% were Muslim. Major part of study sample (75%); duration of chronic 

kidney disease & duration of patients undergoing haemodialysis was in between 2 year & above.  

This study was in line with Faheem et al., who found that more than half of their sample was male.37 

As regard duration of the last A. V. Fistula in use, it was noted from the present study that the mean duration was 

2.425±1.104 years. In a similar study done by Hassan et al, the mean duration was 3.26±2.34 years.22 Also Celik et al., found that 

the mean age of A. V. fistula was 4.0± 3.3 years.32   

Regarding the presence of co morbidity, 50% was found that less than one fourth of studied sample had hepatitis C. This 

result is greater than the result of Sabitha et al. who stated that minority of studied subjects had positive hepatitis C.6 This may be 

related to difference in setting which may affect the prevalence of any disease. Also less than one fourth of the current sample had 

hypertension. This is in line with El-Taiar et al., who reported that hypertension is one of the most common complications of 

haemodialysis.38  
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Hemodialysis patients are repeatedly exposed to stress and pain because these patients undergo an average ten A.V. 

fistula puncture a month and would continue to do so throughout their life. Repeated A.V. fistula puncture lead to a considerable 

degree of pain due to caliber and length of the bevel of fistula needle. This was in accordance with the result of the present study 

which showed that during 1st and 2nd visit of arterial and venous puncture, more than half of studied sample had moderate 

objective (80 % and 97.5 %, 82.5 % and 92.5 % respectively) and subjective pain score (85 % and 97.5 %, 82.5 % and 90 % 

respectively) before applying cutaneous stimulation technique. These both scores either subjective or objective were significantly 

reduced (67.5 %, 65 %), (30 %, 27.5 %) after applying cutaneous stimulation. This was in line with Sabithia et al., who found that 

the objective and subjective pain scores were significantly reduced within the experimental group with the application of 

cutaneous stimulation.6 

Study findings revealed that mean ± SD of subjective pain score of arterial & venous puncture (control period) during 

visit V1 & V2 was 5.20 ±1.30, 5.63 ± 0.979 & 4.68 ± 1.347, 4.98 ± 1.097 respectively with the mean difference of 0.43 & 0.30 

respectively(p < 0.05). Study finding also shows that mean ± SD of subjective pain score of arterial & venous puncture 

(experimental period) during visit V2 & V3 was 5.63±0.979, 2.48±1.301 & 4.98± 1.097, 1.75 ± 1.296 respectively with the mean 

difference of 3.15 & 3.23 respectively (P<0.05).  

Study finding also shows that mean ± SD of objective pain score of arterial puncture (experimental period) during visit 

V1 & V2 was 12.03±2.496, 12.83±1.767 & 11.68 ± 2.129, 12.50 ± 1.881 respectively with the mean difference of 0.8 & 0.82 

respectively (P<0.05). Study finding shows that mean ± SD of objective pain score of venous puncture (experimental period) 

during visit V2 & V3 was 12.83 ± 2.496, 2.68 ± 1.385 & 12.50 ± 1.881, 2.43 ± 1.412 respectively with the mean difference of 

10.15 & 10.08 respectively (P<0.05).  Friedmen test was computed to compare the median scores of visit 1, 2, & 3. There was 

significant difference between double pre test and post test pain scores. Post Hoc analysis of visit V1 & V3 and V2 &V3 shows 

significant difference whereas post hoc analysis of visit V1 & V2 shows non significant difference between subjective and 

objective pain score during arterial and venous puncture.  

This was in line with Hassan et al. who reported that there was a decrease in the mean pain score during either artery or 

vein needle puncture after applying cryotherapy.22 Moreover Abu Bakr et al., and Celik et al., stated that pain scoring decreased 

significantly in cryotherapy study group with using a superficial cooling.32 In addition Wares B.L. and Raisler investigated the use 

of ice message to reduce labor pain during contraction and showed successful reduction in intensity of labor pain.24 

 It was noticed from the study that objective and subjective pain score decreased during the third visit than the 1st and 2nd 

visit after application of cutaneous stimulation technique. This is in agreement with Hassan et al., who revealed that there was 

decrease in mean of pain score during needle puncture in day  4 than day 3 and he illustrated that they may be related to patients 

skin adaptation to cold therapy and patients became more interested with the procedure that produce more analgesic effect.22 

Findings also revealed that, there was significant association of subjective pain (artery puncture) with employment status 

and co morbidity (p<0.05). There was also association of subjective pain (venous puncture) and employment status (p<0.05). 

Conclusion  

 The current study concludes that cutaneous stimulation technique (cryotherapy)  is an effective procedure in decreasing 

A.V. fistula puncture pain. On the whole carrying out this study was really a good experience for investigator.  

Limitations 
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• The main limitation of the study is that the number of subjects is less which limits the generalization ability of the study 

findings beyond the study population.  

• As a result of financial and time constraints, this study was limited to Gian Sagar Medical College & Hospital, Ram 

Nagar, Distt. Patiala, Punjab.  

• This study did not include In- Patient department patients who were admitted in the ward. 

Implications  

 The findings of this study will be used in different areas of nursing like areas of practice, education, administration and 

research. 

Nursing practice 

 Using the current research findings nurses can use cutaneous stimulation as an effective intervention in their practice. 

Cutaneous stimulation is easy to learn, cost effective and has no side effect. It does not require additional equipments, extra 

preparation for procedure. The findings of this study can be incorporated in the training of other health care personnel and family 

members in providing health care to relieve pain. 

Nursing education 

 The use of non pharmacological measures like cutaneous stimulation technique can be easily incorporated in nursing 

education along with other complementary therapies. Family educators or nursing personnel’s should also be educated on 

cutaneous stimulation technique which will enable them to help and care for the individual who is in pain and thereby making 

these measures beneficial to common people. 

Nursing administration 

 The findings of this study could be used by nursing and non nursing personnel. In service education for the staff nurses 

could be provided with special emphasis on the use of cutaneous stimulation to relieve pain in chronic kidney disease patients 

undergoing haemodialysis.  

Nursing research  

 In Indian setting researches related to cutaneous stimulation technique are limited. The findings of the research need to 

be disseminated through publications so that the utilization of such research findings are encouraged.  

Recommendations 

The study recommended that: 

• Similar study can be conducted with large sample to generalize the findings. 

• Study can be conducted by taking subjects from different wards. 

• Longitudinal study can be conducted to evaluate the effect of cutaneous stimulation technique on A.V. fistula puncture 

pain. 

• The same study can be applied on a larger group of children with different age groups, in different seasons, in different 

clinical setting and patients with different diagnosis. 
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• The Study can be conducted to compare the impact of cutaneous stimulation technique with other non pharmacological 

methods such as relaxation, breathing exercise in managing A.V. fistula puncture pain among chronic kidney disease 

undergoing haemodialysis. 
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Table -1 Frequency & percentage distribution of demographic & clinical Characteristics 

N=40 

Sr. 

No. 

Characteristics  F Percentage (%) 

1. Age (in years)   
a) 20-30yrs 8 20 
b) 31-40yrs 9 23 
c) 41-50yrs 12 30 
d) 51-60yrs 9 22 

 e) 61-70yrs 2 5 
 Mean ± SD  42 ± 11.66 
2.  Gender   

Male 23 57 
Female 17 43 

3.  Highest qualification   
Don’t attend the school/ illiterate      10 25 
Primary  2 5 
Middle   5 12 
Matric  11 28 
Senior Secondary  10 25 
Graduation & above 2 5 

4. Employment status   
 
 
 
5. 

Employed 4 10 
Unemployed 26 65 
Businessman  10 25 
Marital status   

 Married  35 88 
Unmarried  5 12 
Widowed  0 0 

6.  Religion   
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Hindu  12 30 
Muslim   2 5 
Sikh  26 65 

 Christian  0 0 
 Any other (specify) 0 0 

  Table 1 continue on next page. 
 

7.  Duration of Chronic kidney disease   

 
< 1 year 3 8 

 
1 year to < 2 year 7 17 

 
2 year & above 30 75 

 Mean ± SD 2.175 ± 0.6077 
8. Duration of haemodialysis   

<1 year 3 8 
1 year to <2 years 7 17 
2 years & above 30 75 

 Mean ± SD 2.175 ± 0.6077 
9.   Duration of A.V. fistula used for 

haemodialysis 
  

<1 year 7 18 
1year to < 2 year 5 13 
2 year to 3 year 12 30 
3 year & above 16 40 

 Mean ± SD 2.425±1.10413 
10.   Co morbidity   

No 20 50 
Yes  20 50 

Table 2 Range & Mean ± SD of subjective and objective A.V. fistula puncture pain  

         N=40 

Puncture      Pain score  Range Mean ± SD 

V1 V2 V1 V2 

Arterial   

Puncture  

Subjective 2-7 3-7 5.20±1.305 5.63±0.979 

Objective 6-16 8-16 12.03±2.496 12.825±1.767 

 

Venous  

Puncture 

Subjective 1-9 2-7 4.68±1.347 4.98±1.097 

Objective 7-16 8-16 11.68±2.129 12.50±1.881 

 

Table 3 Mean ± SD, Mean difference (MD) & ‘t’ value of double pre-test and post test of subjective and objective pain 

score during arterial and venous puncture    

         N=40 

Pain score Puncture Visit Mean ± SD MD “t” value 
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Subjective Arterial puncture  V1 5.20±1.305  

0.43 

3.15 

 

2.333* 

16.465* 

V2 5.63 ± 0.979 

V3 2.48 ±1.301 

Venous puncture 

 

 

V1 4.68±1.347  

0.30 

3.23 

 

1.455NS 

15.120* 

V2 4.98± 1.097 

V3 1.75± 1.296 

Objective Arterial puncture V1 12.03±2.496  

0.8 

10.15 

 

1.851NS 

34.749* 

V2 12.83± 1.767 

V3 2.68± 1.385 

Venous puncture V1 11.68± 2.129  

0.82 

10.08 

 

2.114* 

32.625* 

V2 12.50±1.881 

V3 2.43±1.412 

‘t’(39) = 2.023, p<0.05     *  significant ,  NS= non significant 

Table 4: Median, mean rank & χ2 value of subjective and objective pain score during arterial and venous puncture at visit 

V1, V2 & V3  

Pain score Puncture Visit Median Mean rank Friedmen χ2 

Subjective Arterial puncture V1 5 2.31 

2.66 

1.02 

 

63.879* 

 

V2 6 

V3 3 

Venous puncture 

 

 

V1 5 2.36 

2.62 

1.01 

 

64.743* 

 

V2 5 

V3 2 

Objective Arterial puncture V1 12 2.39 

2.61 

1.00 

 

62.178* 

 

V2 13 

V3 2.5 

Venous puncture V1 12 2.39 

2.61 

1.00 

 

62.981* V2 12 

V3 2 

df=2, p<0.05                                                                                                *significant 

Table 6: Frequency and percentage distribution of subjective and objective level of pain 

                                                                                                                 N=40 

A.V. Fistula Puncture  Pain Level  Visit 1 Visit 2 Visit 3 

f (%) f (%) f (%) 

Arterial 

puncture  

Subjective  No pain 0(0%) 0(0%) 4(10%) 

Mild 4 (10%) 1 (2.5%) 27 (67.5%) 
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Moderate 34 (85%) 39 (97.5%) 9 (22.5%) 

Severe 2(5%) 0 (0%) 0 (0%) 

Objective  No pain 0 (0%) 0 (0%) 28 (70%) 

Mild 8(20%) 1(2.5%) 12(30%) 

Moderate 32 (80%) 39 (97.5%) 0 (0%) 

Severe (0%) (0%) (0%) 

Venous 

puncture  

Subjective  No pain 0(0%) 0(0%) 10(25%) 

Mild 6(15%) 4(10%) 26(65%) 

Moderate 33(82.5%) 36(90%) 4(10%) 

Severe 1(2.5%) 0(0%) 0(0%) 

Objective  No pain 0(0%) 0(0%) 29(72.5%) 

Mild 7(17.5%) 3(7.5%) 11(27.5%) 

Moderate 33(82.5%) 37(92.5%) 0(0%) 

Severe (0%) (0%) (0%) 

 

Fig 6: Column diagram showing mean of objective and subjective A. V. fistula puncture pain score at 1st, 2nd,3rd visit 
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Abstract—Vehicular ad-hoc network (VANET) is one of the 

biggest components of intelligent transportation system (ITS). 

VANET requires routing protocols but it’s a challenging task as 

we have to check city environment, vehicle speed and network 

partitioning. VANET have many routing protocols but the most 

promising protocol is Position based protocol as it avoids 

overhead, heavy storage, delays, disruption of nodes, wasting 

bandwidth. Position based routing protocol are on geographical 

position of vehicles to select best path to exchange data. This 

paper discus GPSR and A-STAR routing protocol. We deal with 

many GPSR improved versions to get the best path by lowering 

the delay and tackling low delivery rate. This paper aims to 

improve A-STAR so that it not only facilitate urban area by 

predicting the motions of vehicles to improve efficiency but also 

by getting distance to get accuracy for data to be routed. A-

STAR uses Dijktra’s algorithm, but this paper uses curvemetric 

algorithm to find best path. 
 

Keywords— VANET, Best path, A-STAR, Curvemetric 

distance, Routing protocols 

INTRODUCTION  

Intelligent transport system is one of the biggest applications 

for road safety by protecting us from road collision or 

distributing road information. Vehicle communication has 

made life easier as we can share road information at any time 

and at any place. There are two types of vehicle 

communication vehicle to vehicle and vehicle to infrastructure 

and this vehicle communication is through VANET as shown 

in Figure 1. VANET is a major component of ITS. VANET 

allow vehicles to communicate to avoid accident, to inform 

about road blocks, ensures about blocked areas. VANET 

characteristics involves  mobility, furiously changing network 

topology, No bound on network size, frequent change of 

information last but not the least multi hop data circulation 

due to which it can spread warning messages, exchanges 

information. Through these characteristics, VANET can 

analyze large amount of data on routes which are predefined. 

As said above. Routing protocol is divided into five categories 

topology based, geographical, cluster based, broadcast and 

geocast. 

The purpose of this paper is to compare these routing 

protocols by viewing their pros and cons. The best routing  

 

 

 
  Figure1. VANET showing types of vehicular communication 

 

 

 Protocol is geographic protocol as it avoids overhead, heavy 

storage, delays; disruption of nodes, wasting bandwidth. 

Geographical protocol depends on position where each node 

knows the position of its destination, surrounding neighbors 

and its own position and for this it uses resources like global 

positioning system (GPS). 

This study is concerned with GPSR, A-STAR, Vector based 

improved geographical routing protocol, Greedy curvemetric 

geographical, IDTAR and URAS. GPSR makes sure that 

packet is send from source. The rest of the paper is organized 

as follows: Section II explains the problem statement;   

Section III discusses a number of approaches and protocols 

which are related to our research. Section IV describes 

proposed algorithm which is a hybrid of A-STAR and 

curvemetric greedy algorithm. Section IV a) proposes a new 

module. Section V provides conclusion. The main purpose of 

this paper is to get a view of challenges faced by routing 

protocols and how to overcome through A-STAR new 
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version. It is not easy to build a protocol due to number of 

vehicles moving around especially in urban areas.  

In urban areas speed of vehicles is different from highway as 

there are so many obstacles while driving like traffic lights, 

zebra crossing, and vehicle density is more which weakens 

signal strength. 

PROBLEM STATEMENT 

One of the major challenges geographic routing protocol faces 

is local maximum. Local maximum is when current node does 

not find any closer node to destination to hop in. There is no 

neighboring node to destination so it gives a dead end. Many 

methods have been proposed for local maximum issue like 

GPSR, A-STAR, IDTAR, URAS and vector based routing 

protocol. Through these routing protocols, it gives us shortest 

as best path. Major issue is that these protocol uses dijktra’s 

distance which is a straight line distance. Our environment is 

full of obstacles. While moving around we get hindrances so 

shortest distance is not always the best path. Sometimes we 

need full path to get shortest distance.   

LITERATURE REVIEW 

VANET provides vehicle to vehicle communication through 

routing protocols. Figure 2 shows few routing protocols with 

reference to V2I and V2V. GPSR and A-STAR are the most 

efficient routing algorithms to forward packet in a best 

manner, but still faces a lot of challenges like delivery rate, 

throughput, and delays. In this section we will be discussing 

Vector based geographic routing protocol, Connectivity 

oriented routing protocol, Beamforming technique, Greedy 

curvemetric based routing algorithm and Intersection based 

algorithm. All these algorithms mentioned above will give us 

the best path to forward packet. 

 

 GPSR is a combination of greedy forwarding. In 

GPSR packet contain information of location of 

destination. Through this information source and 

intermediate node passes data to those nodes which 

are closer to destination only. Each node uses greedy 

forwarding, using Dijktra’s algorithm to get the 

shortest path to next node. Perimeter forwarding 

algorithm is only used when local minimum occurs. 

GPSR has a disadvantage that it requires geographic 

location information of neighboring nodes. In GPSR 

the more distant is the node; more will be the 

movement of speed causing packet loss and bad 

quality of service. 

 

 The basic purpose of Anchor based street and traffic 

aware routing (A-STAR) is to support city 

environment. That’s a protocol that can even work 

for low traffic density. The purpose of this algorithm 

is to deliver maximum packets to destination by 

using city bus routes information to find anchor path. 

This protocol has a very effective recovery mode. In 

a case when there is no node near to destination to 

forward packet, it computes new anchor path from 

local maximum. 

 

 Vector Based algorithm chooses next hop through 

calculation of vector and partition model. It is an  

 

 
Figure2. Categories of position based routing protocol 

 

 
      improved version of GPSR algorithm [4]. Through this 

protocol local optimal is avoided by fixing nodes at 
intersection by which it selects more authenticated 

nodes. It focuses on forwarding strategy and divide it in 

two parts (I)  To get routing direction decision, node 
which are intersecting uses partition model algorithm 
and then to get to next node it will be using intersection 
greedy forwarding strategy. (II) Forwarding routing 
strategy will be used so that nodes can forward the data 
packets. One of the major problem faced using vector 
based algorithm is that, it cannot tackle obstacle in 
environment. 

 The other routing protocol that is discussed in this paper 
is Greedy Curvemetric-Based Protocol [2]. Using 
VANET with greedy routing protocol in city 
environment faces a lot of obstacles like trees, buildings 
that could minimize packet reception and decrease 
signal quality. To avoid these kinds of challenges a new 
routing protocol was established that used curvemetric 
distance instead of Euclidian distance to find shortest 
path. This strategy uses geographic information of 
neighbors, digital map of a city; destination coordinates 
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to deliver a packet and selects the closest node to the 
destination through curvemetric distance. Its recovery 
strategy is not that reliable. It needs to be improved. 
Packet delivery failure causes local maximum problem 
causing high cost, end to end delay. 

 Better technique than Greedy Curvemetric based 
protocol is Intersection based distance and traffic aware 
routing (IDTAR) [6]. Routing is the biggest factor that 
takes a part in communication between vehicle to 
vehicle and vehicle to infrastructure. IDTAR provides 
effective performance within city. It takes distance and 
real time density of traffic into account to get best path. 
It is one of the most adaptable routing protocols. 
IDTAR gives highest packet delivery ratio and lowest 
end to end delay than any other position based protocol 
as it determines the path dynamically. 

 Another routing protocol that is adaptable to 
environment is unicast routing protocol based on 
attractor selecting (URAS) [5]. Through routing   
feedback of packets, it provides flexible environment. It 

     Works on new algorithm called technique for order 
preference by similarity to an ideal solution (TOPSIS),  
It reduces number of nodes to select to hop. URAS 
improves performance by using method TOPSIS. It 
self-evaluates to find best path by maintaining current 
path and evaluating next path through current one. This 
routing protocol uses cellular attractor selecting model 
to give robustness and adaptability to take decision 
through feedback data.  
Table 1 gives a brief comparison of VANET routing 
protocols as discussed in this paper. It shows how each 
routing protocol is better than other. 

 

 

Table1. Comparison of different publications 

 

           Publications 

 

Year 

 

Strength 

 

Weakness 

 

TawfiqNebbou and Mohamed 

Lehsaini 

“Greedy Curvemetric-based  

Routing Protocol for 

VANETs” 

 

 

 

 

2018 

 

This strategy uses destination 

coordinates to deliver a packet and 

selects the closest node to the 

destination through curvemetric 

distance to avoid obstacles like 

building, trees and etc 

 

 

Its recovery strategy is not that reliable. 

It needs to be improved. Packet 

delivery failure causes local maximum 

problem causing high cost, end to end 

delay. 
 

 

Liu Zhang and JinxuGuo 

“A Vector based-Improved 

Geographic Information 

Routing Protocol” 

 

 

 

 2017 

 

This strategy chooses next hop through 

calculation of vector and partition 

model. Through this protocol local 

optimal is avoided by fixing nodes at 

intersection by which it selects more 

authenticated nodes. 

 

 

One of the major problem faced using 

vector based algorithm is that, it cannot 

tackle obstacle in environment. 

 

DaxinTian, KunxianZheng, 

Jianshan Zhou, XutingDuan, 

Yunpeng Wang, Zhengguo 

Sheng, and Qiang Ni 

“A Microbial Inspired 

Routing Protocol for VANET 

” 

 

 

 

 

 2017 

 

It self-evaluates to find best path by 

maintaining current path and evaluating 

next path through current one. This 

routing protocol uses cellular attractor 

selecting model to give robustness and 

adaptability to take decision through 

feedback data.  

 

 

Position services may  

fail in tunnel or  

obstacles (missing  

satellite signal)  

Unnecessary flooding 

 

Abdelmuttlib Ibrahim 

AbdallaAhmed,AbdullahGani, 

SitiHafizahAb Hamid, 

Suleman Khan, NadraGuizani, 

Kwangman KO 

“Intersection-based Distance 

and Traffic-Aware Routing 

(IDTAR) Protocol for Smart 

Vehicular Communication” 

 

 

 

 

 2017 

 

This strategy takes distance and real 

time density of traffic into account to 

get best path. It gives highest packet 

delivery ratio and lowest end to end 

delay as it determines the path 

dynamically. 

 

It has security issues such as 

authentication and trust 

Position services may  

fail in tunnel or  

obstacles (missing  

satellite signal)  
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PROPOSED SOLUTION 

In our solution we would be redefining A-STAR routing 

protocol. A-STAR uses anchor path to forward a packet. 

Anchor path is a list of middle nodes to reach to destination. 

This path is calculated through dijkstra’s algorithm. But for 

our new version we would be using curvemetric distance to 

get best path. Shortest path is not always the best path. 

Sometimes longest path is the most suitable one. Through this  

curvemetric distance a node would be selected that is not 

surrounded by any obstacle.  A-STAR is the best approach 

when local maximum occurs. Local maximum occurs when 

node has no node nearer to destination other than itself. This 

issue can be resolved if packet is only forwarded to traffic 

area. It has two layers. Lower layer exchanges information 

about network and higher layer computes most eligible path. 

In this new version we will be using curvemetric distance, by 

taking weight of multiple edges of each node and will prove 

that shortest path is not always the best path.  

 

This section explains how node selects hop through 

curvemetric distance [2]. We assume that each node knows its 

own position; each node has a GPS receiver to get velocity 

and direction and digital map city to calculate curvemetric 

distance. Curvemetric distance is calculated between two 

nodes through formula: 

Curvemetricdist(ni, nj) = Shortest Pathlength(ni, nj) [2] 

As we know that we have geometric shape of roads and each 

road is different from other road so calculating Euclidean 

distance would give us wrong information as it would be 

calculating more hops.  

Actually this is the real world scenario. Vehicle will never get 

a path that is obstacle free. Our environment is full of 

hindrances like buildings, roads and so on. Curvemetric 

distance shows that it covered full distance from A to D and 

that longest path is the shortest distance to get to destination 

this is because shortest distance is composed of multiple 

shortest sub paths due to which all next hops will belong to the 

shortest path as shown in Figure 3[2].  

 

 
                                                   Figure3. Shortest Path 

 

A. MODULE 

There are two net layers high net layer and low net 

layer. In low net layer traffic monitoring is done as 

shown in Figure 4 [1]. Beacons are used to hold 

observation of nodes which are in neighbors. Traffic 

monitoring module manages these observation which 

are maintained in data structure. Neighbor table 

maintains position of its neighbors through beacons. 

Presence vector (PRV) has four counters. It tells 

about number of neighbors. Each counter is 

incremented when neighbor is in that direction and 

decremented when neighbor information is not 

updated within particular time.  

PRV has two parameters high PR and low PR. If 

PRV counter exceeds high PR that means there is a 

lot of traffic within that direction and if PRV counter 

is less that low PR than there is less or no traffic 

within that direction. If any of these situations occur 

than the element in PEV is changed. PEV has four 

elements as seen in Figure 5. Element can be in any 

three states reset state, growing state and shrinking 

state. If an event exceeds high PR, then PEV is set to 

reset or to growing state, gets incremented. If an 

event is less than low PR, then PEV is set to reset or 

to shrinking state, gets decremented. When PEV 

value of element is out of range, then the value of 

element is stored into traffic table. Traffic table has 

five fields position: it indicates coordinates of nodes 

if any different traffic situation occurs, direction: it is 

the direction where deviation occurs in traffic, traffic 

bit (Tbit): identify type of traffic (high or low), 

already sent bit (ASbit): is this entry traffic already 

used to neighbors and Time to live (TTL):  number of 

hops. Each entry has a traffic timer, when it expires 

entry is deleted from the table. 

 

Each node has a traffic table. Each node sends a 

beacon message to other node, which is stored in 

neighbors table. If elements PEV is higher or lower 

than new entry is added in traffic table. Information 
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about neighbors is set in traffic table like TTL is 

maximum, ASbit is zero, Tbit value chosen 

according to traffic being high or low. Each beacon is 

copied in traffic table. If traffic table gets information 

that is same and also have same direction and 

position then entry having greater TTL will exist. If 

deviation for traffic occurs for short time but twice 

then traffic table entry is refreshed by setting ASbit 

to zero. When beacon timer expires, new beacon is 

created. If ASbit is 0 then traffic table is copied to 

beacon else deletes information. 

                                           Figure 4.Architecture for A-STAR algorithm using curvemetric distance 

 

At higher layer When S need to send packet to destination, S 

creates a weighed graph through the help of street map and 

traffic information. Edges have more weight, if there is no 

traffic. If there is more traffic then weight is decreased. Initial 

edge weight makes sure that weight is never negative or null. 

Curvemetric algorithm is applied to get full path which is 

actually the shortest path. Let me explain it through an 

example shown in Figure 5 [3]. Let’s say source node S wants 

to forward a packet to destination node D. It has two 

intermediate nodes A and B.d1 is the Euclidean distance 

between AD, d2 is the Euclidean distance between BD, c1 is 

the curvemetric.If we see figure 5 [3], it is obvious that if we 

use Euclidean distance closest node to destination is node B. 

but if we use curvemetric distance, closest node would be A as 

there is an obstacle shown in figure 5 [3]. APs are simulated 

along streets. Each packet header contains destination id, 

destination position and few APs. Packet is forwarded through 

geographic routing protocol from one AP to another AP. In 

case of any failure, recovery mode is on through which new 

route is explored updating traffic information. 
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Figure 5. Curvemetric v/s Euclidean Distance 

 

 

 

 

 

 

 

 

 Algorithm1: A-STAR algorithm using curvemetric distance 

   

1. Each node sends beacon message to other node. 

2. Message has sender identifier, sender coordinates and 

the vehicular traffic conditions it has in its traffic-

table.  

3. Node receiving beacon stores position of sender in its 

neighbor table. 

4. Update PRV and PEV 

5. Loop 

a) IF PRV counter exceeds a parameter high 

PR 

 a high concentration of vehicles exists in 

that direction. 

b) Else 

Low PR Indicates scarce vehicular traffic 

along a street in the direction of the node. 

c) PEV is triggered if any of the situations 

occurs. 

d) Loop 

e) IF In case of exceeding high PR, if the 

corresponding PEV element is in either reset 

or growing state 

Then it is incremented;  

ELSE  

PEV element is set to reset state. 

f) IF  In case of event of a PRV element below 

low PR, if the PEV element is in either reset 

or shrinking state  

Then it is decremented 

ELSE  

PEV element is set to reset state. 

g) End Loop 

h) IF the value of an element of PEV goes out 

of a range [lowPE, highPE] 

The information about vehicular traffic 

stored in the element is recorded in the 

traffic-table and the value of the PEV 

element is reset. 

i) End IF 

j) End Loop 

6. IF one of the elements of PEV becomes either lower 

than low PE || higher than high PE  

 New entry is added in the traffic-table. 

7. End IF 

8. Update information of neighbors.  

a) ASbit set to zero  

b) TTL set to a value maxTTL 

c) Tbit is set to the appropriate value ‘H’ 

or ‘L’ according to the vehicular traffic 

condition detected.  
9. IF TTLs are equal 

 The traffic-timer (determining entry expiration time) 

of the traffic-table entry is set to the initial value and 

the ASbit is set to 0. 

10. End IF 

11. While a node’s beacon-timer does not expire 

12.  A new beacon carrying node’s identifier and position 

is created. 

13. For Each 

14. IF TTL>0 && ASbit=0 

15. The traffic-table is copied into the beacon and ASbit 

is set to 1 to prevent diffusing multiple times   certain 

information.  

16. The beacon is sent. 

17. Loop 

18. At higher layer 

19.  While S need to send packet to destination 

20. S creates a weighed graph through the help of street 

map and traffic information. 

21. Curvemetric algorithm is applied to get full path this 

is actually the shortest path. 

22. End Loop 

23. Gives Best path 
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CONCLUSION 

In this present paper we proposed A-star routing protocol with 

new strategy. Main purpose was to choose best path from one 

to node to another node. A-STAR is being used with 

curvemetric distance instead of Euclidean distance. 

Curvemetric distance doesn’t provide shortest distance but it 

gives the best path. Euclidean is the distance for straight line 

but curvemetric distance will help in tackling obstacles like 

buildings, trees and so on. As future work, we plan to work on 

recovery strategy in order to reduce end to end delay. 
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Abstract- Telecommunication has become extremely competitive 
in today’s world. Therefore service organization cannot survive 
successfully without delivering high quality service. In the context 
of relationship marketing, service quality and customer 
satisfaction is often viewed as a central determinant of customer 
retention. According to some studies, acquiring new customers is 
calculated as being five times more costly than the expenses of 
retaining an existing customer (Hurley, 2004; Reichheld & Kenny, 
1990). In the long run building and maintaining a successful long 
term relationship as well as survival in today’s competitive 
marketplace demands the delivery of quality service to customers. 
The Current study was conducted to identify the impact of 
perceived service quality on customer retention with special 
reference to leading Telecommunication Company in Kandy 
region. Non-probability sampling technique – convenience 
sampling method has been used and for the purpose of gathering 
data, sample of 50 existing customers of ABC Company has been 
taken in to account.  Both primary and the secondary data used for 
the study and descriptive statistics were used to analyse data. 
Perceived service quality has been identified as the independent 
variables and the customer retention has been identified as the 
dependent variable. In the study, a key objective and two specific 
objectives were achieved and three hypotheses were developed. 
The study established a significant positive relationship, the 
results shows that perceived service quality attributes are 
positively related to customer retention. This implies that any 
increase in perceived service quality will substantially lead to 
increased customer retention. 
 
Index Terms- perceived service quality, customer retention 
 

I. INTRODUCTION 
ri Lanka experiencing significant growth in the service sector 
and the large portion of growth of the service industry in Sri 

Lanka was attributed to the development of Telecommunications 
industry. In order to adapt rapid growth, tough competition and to 
maintain a sustainable position in telecommunication industry 
ABC Company need to differentiate themselves from rivals.  The 
quality of service is considered a critical success for service 
companies and in long run, to boost profit margins and to 
building and maintaining a successful long term 
customer relationship the delivery of quality service to customers 

is more important. This study will assist ABC company and other 
telecommunication providers  to stand out and succeed in the 
marketplace compared to rivals and improve the revenue structure 
of services by identifying the impact of perceived service quality 
on customer retention and thus ABC company can realize the 
important factors that customers consider as relevant, especially in 
areas where the degree of influence of service quality appears to 
be low in enhancing customer retention and identify both the 
effective and ineffective customer retention strategies and take 
necessary actions or change existing strategies to improve their 
service quality in order to retain and maintain long term 
relationship with customers. 
 
1.1 Justifications of the Problem  
          Tele communication has become extremely competition in 
today’s world. Therefore service organization cannot survive 
successfully without delivering high quality service. In the context 
of relationship marketing, service quality and customer 
satisfaction is often viewed as a central determinant of customer 
retention. According to some studies, acquiring new customers is 
calculated as being five times more costly than the expenses of 
retaining an existing customer (Hurley, 2004; Reichheld & Kenny, 
1990). In the long run building and maintaining a successful long 
term relationship as well as survival in today’s competitive 
marketplace demands the delivery of quality service to customers. 
          ABC Company is a leading telecommunication provider in 
Sri Lanka and Kandy Regional office is a key regional player that 
keeps eye on their diversified services. But the researcher has been 
identified that customers are not much satisfied with the service 
provided by Kandy Regional Office because the researcher has 
recognized increase in number of customer complaints. And also 
after going through DGM report the researcher has been identified 
decrease in number of customers’ compared to past year.  
Following chart shows the summary of customer base at Kandy 
Regional Office. 
 

Year Total customers in Kandy 
Region  

2016 14,302 
2017 10,230 
2018 5011 

 
Table 1.0(customer base taken from DGM report) 

S 
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          Hence, it has become necessary to identify the impact of 
perceived service quality on customer retention at Kandy Regional 
Office in order to develop strategies to enhance service quality of 
the organization and retain and maintain long term relationship 
with customers. 
 
1.2 Research Problem  
          Accordingly, the research problem centered for the study 
was, “The extension to which the perceived service quality impact 
on customer retention with special reference to 
Telecommunication Industry in Sri Lanka”.    
 
1.2.1 Key Objective   

 To identify the impact of customer perceived 
service quality on customer retention special 
reference to ABC company  

 
1.2.2 Specific Objectives 

 To identify the level of perceived service quality of 
the service provided by  ABC company  

 To identify the level of customer retention of the 
service provided by ABC company  

 
1.4 Hypothesis  

H1: There is a high level of perceived service quality of the service 
offered by ABC Company  
H0: There is not a high level of perceived service quality of the 
service offered by ABC Company 
H2: There is a high level of customer retention of the service 
offered by ABC Company 
H0: There is not a high level of customer retention of the service 
offered by ABC Company 
H3: There is a positive impact of perceived service quality on 
customer retention of the service offered by ABC Company  
H0: There is not a positive impact of perceived service quality on 
customer retention of the service offered by ABC Company  
 

II. LITERATURE REVIEW 
Customer Service 
          Customer service is the provision of service to customers 
before, during and after a purchase. According to Turban et al. 
(2002), customer service is a series of activates designed to 
enhance the level of customer satisfaction, thus the feeling that a 
product or service has met the customer expectation.  
Concept of Service Quality  
          Service quality according to Bitner et al (1994) is the 
consumer’s overall impression of the relative inferiority or 
superiority of the organization and its services. From this 
definition, service quality is said to be a key to the survival of all 
servicing companies. Adding to this, Parasuraman, Zeithaml and 
Berry (2004), affirmed that service quality is a function of the 
differences between expectation and performance along the 

quality dimension. Customer expectations are beliefs about a 
service that serve as standards against which service performance 
is judged. As customers become well educated, they demand new 
products, better and more reliable delivery, as well as more 
responsive services. Quality service sustains the customers’ 
confidence in service providers’ delivery of the service, attract 
more and new customers, increase business with existing clients, 
reduce dissatisfied customers with fewer mistakes, and maximize 
a company’s profits.And increase customer satisfaction (Berry et 
al., 1995; Lee et al. 2009) 
 
Customer Retention 
          Customer retention is increasingly being seen as an 
important managerial issue, especially in the context of a saturated 
market or lower growth of the number of new customers (Ahmad 
and Buttle, 2003).Many studies (Jones et al., 2000; Colgate et al., 
1996) have shown that a firm’s most important asset is its existing 
client base. 
           “Customer retention refers to the longevity of a client’s 
relationship with a product and/or service providing firm” (Menon 
and O’Connor 2007:157). “A firm with effective customer 
retention convinces their clients to stay with the firm” (Bruhn and 
Georgi, 2006, p.18). Buttle, 2004, p.298 states customer retention 
as “The number of clients doing business with a firm at the end of 
a financial year expressed as a percentage of those who were active 
clients at the beginning of the year”.  
 

III. METHODOLOGY 
          This study is descriptive in nature and this study was 
conducted in the natural environment with less interference of the 
researcher. Hence, the study setting is non- contrived. Customers 
who are visited to the company were considered as the population 
of this study. The unit of analysis is individual level. For the 
purpose of gathering data, sample of 50 customers has been taken 
in to account. The convenience sampling technique was used as 
the sampling technique for the study. Customers were chosen 
randomly and asked them to fill up the questionnaire in order to 
collect data. This study contains data collected from both primary 
source and secondary source.  

 Primary source: Primary data required to the study was 
collected mainly through a self-completion questionnaire 
from ABC company customers. 

 Secondary sources: secondary data was collected through 
company annual report and other documents.  

 
          Main techniques used for data analysis were mean analysis, 
sample t-test and regression analysis. Impact of perceived service 
quality on customer retention of the service has been identified 
through regression analysis. Frequency analysis was used to 
explore the other demographic factors. 
Figure 1.0 Conceptual Framework 
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Source: Developed by the researcher based on the literature (2018) 

 

IV. OPERATIONALIZATION  
          After the literature review, 37 attributes were developed in 
the questionnaire to identify the impact of perceived service 
quality on customer retention. First section of the questionnaire 
was designed to examine the respondents’ demographic character 
including four (4) questions. Under section two, first part of the 
questionnaire was developed based  on the SERVQUAL model 
developed by Parasuraman et al. (1988, 1991) and second part of 
the questionnaire was designed based on the on number of studies 
employed by authors such as Ranaweera and Prabhu (2003a), 
Hansen et al. (2003), Brink and Berndt (2008). 
          As both perceived service quality and customer retention 
were recognized as multidimensional constructs, dimensions and 
items were arrived at prior and subsequently validated by testing 
against data. All the dimensions were measured by multiple items. 
Accordingly, PSQ were measured using five dimensions that 
comprise 21 perception items, reliability(5 items), 
responsiveness(3 items), assurance(4 items), empathy (4 items), 
tangibles( 5 items)And also, four first order factors have been 
employed initially for CR and were measured by multiple items 
as, trust (5 items), commitment (4 items), switching cost (3 items) 
and personalization (4 items). All items were tested on a five point 
Likert Scale. The response categories for each item were denoted 
by 1 (Strongly Disagree), 2 (Disagree), 3 (Neither Disagree nor 
Agree), 4 (Agree) and 5 (Strongly Agree). 
 

V. RESULTS AND DISCUSSION 
          The majority of the sample consists of male (78%) and 
highest proportion of consumers (30%) is reported between 41to 
50 years of age. Majority income group represent 28% of 
customers with the income between Rs. 51,000 - 60,000. Majority 
of the respondents has been completed their secondary education 
(52%). 
 
5.1 Reliability Analysis  
          Cronbach’s alpha reliability analysis was conducted on the 
independent and dependant variables in order to determine the 

reliability of the instrument used According to the standard, less 
than 0.7 “Cronbach’s Alpha” value indicates unsatisfactory 
internal consistency reliability. Using SPSS statistical tool the 
“Cronbach’s Alpha” was calculated to find out the reliability of 
the SERVQUAL instrument and CR instrument which was used 
in the study. 
 
5.1.1 Reliability Test of SQ Instruments 
 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 
Based on 
Standardized 
Items N of Items 

.921 .921 5 
Source: Survey Data 2018 
 
          As the Table represents, Cronbach’s Alpha is greater than 
0.7, it indicated that perceived service quality is accurately 
measured from 21 perception items .Thus, it emphasizes the 
reliability of the scales are high. 
 
5.1.2 Reliability Test of CR Instruments 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 
Based on 

Standardized 
Items N of Items 

.860 .866 4 
Source: Survey Data 2018 
 
          As the Table represents, Cronbach’s Alpha is 0.860. It 
indicates that, customer retention is accurately measured using 16 
instruments. Thus, value begin closer to 1 is inductive of the higher 
end of reliability of this measure. 
 
5.2 Testing Hypothesis  
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          Here, the hypotheses that were developed are tested by 
using the one sample t-test and regression analysis. 
5.2.1 Service Quality  
          In order to identify the level of perceived service quality, the 
researcher has developed the following research hypothesis. 
          Alternate Hypothesis (H1) - There is a high level of 
perceived service quality  

          Null Hypothesis (H0) - There is no high level of perceived 
quality  
          In order to test above hypothesis, researcher has developed 
the following three decision criteria. 
 

 
MEAN DECISION CRITERIA 

1 – 2.29 Low perceived service quality 

2.3 – 3.59 Moderate perceived service quality 

3.6 – 4.89 High perceived service quality 

 
 Total perceived service quality 

Mean 2.7814 
Median 2.6433 
Mode 2.51a 
  

 Source: Survey Data 2018 
 
          As shown in the above table, the mean of the total perceived service quality is 2.7814 and it belongs to the second decision criteria. 
Therefore it can be concluded, perceived service of ABC Company is moderate. 
          In order to test the developed hypothesis, the researcher has run the following one sample t-test and the results were as below. 
 

One-Sample Test 

 

Test Value = 3.6 

t df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the 
Difference 
Lower Upper 

TOTSQ -10.681 49 .072 -.81860 -.9726 -.6646 
Source: Survey Data 2018 
 
          Since the significant level is 0.072, there is no enough evidence to reject null hypothesis. Therefore, null hypothesis is accepted 
and it can be concluded that there is no high level of  
Perceived service quality in ABC company. 
 
5.2.2 Customer Retention 
          In order to identify the level of customer retention, the researcher has developed the following research hypothesis. 
          Alternate Hypothesis (H2) - There is a high level of customer retention  
          Null Hypothesis (H0) - There is no high level of customer retention  
          In order to test above hypothesis, researcher has developed the following three decision criteria. 
 

MEAN DECISION CRITERIA 

1 – 2.29 Low customer retention 

2.3 – 3.59 Moderate customer retention 

3.6 – 4.89 High customer retention 

 
 Total customer retention 
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Mean 2.6984 
Median 2.6063 
Mode 2.59a 

 Source: Survey Data 2018 
 
          As shown in the above table, the mean of the total customer retention is 2.6984 and it belongs to the second decision criteria. 
Therefore the customer retention of ABC company is moderate. 
          In order to test the developed hypothesis, the researcher has run the following one sample t-test and the results were as below. 

 
One-Sample Test 

 

Test Value = 3.6 

t df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the 
Difference 
Lower Upper 

TOTSQ -10.681 49 .064 -.81860 -.9726 -.6646 
Source: Survey Data 2018 
 
          Since the significant level is 0.064, there is no enough evidence to reject null hypothesis. Therefore, null hypothesis is accepted 
and it can be concluded that these is no high level of customer retention in ABC Company   
 
5.2.3 Regression Analysis for investigation of the impact of perceived service quality on customer retention. 

Correlations 
 TOTCR TOTSQ 
Pearson Correlation TOTCR 1.000 .928 

TOTSQ .928 1.000 
Sig. (1-tailed) TOTCR . .000 

TOTSQ .000 . 
N TOTCR 50 50 

TOTSQ 50 50 
Source: Survey Data 2018 
 
          As the table represents, Pearson Correlation values of perceived service quality and customer retention are positive. Therefore, 
there is a positive impact of perceived service quality on customer retention for the service offered by ABC Company. 
 
 To what extent perceived service quality has an impact on customer retention is measured by coefficient of determination (R 

Square). 
 

Model Summaryb 

Model R R Square 
Adjusted R 
Square 

Std. Error of the 
Estimate 

1 .928a .861 .858 .19329 
a. Predictors: (Constant), TOTSQ 
b. Dependent Variable: TOTCR 
Source: Survey Data 2018 
 

          According to the results given in above Table, the value of 
R Square is 0.861, which indicates that approximately 86% of the 
variance of customer retention is explained by perceived service 
quality. As this is a significant percentage, the model can be said 
successful in explaining variance in the dependent variable. 
However; it is obvious that there are other minor variables that 
contribute to customer retention and those variables would 
collectively account to only 13.9% of the variance of the customer 

retention. So it can be believed that perceived service quality acts 
as a dominant concept in developing customer retention. 
 

VI. CONCLUSION  
          This study sought to identify the impact of perceived service 
quality on customer retention of the service offered by ABC 
Company in Kandy Region. The exploration was guided by the 
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following objective, to identify the impact of perceived service 
quality on customer retention of the service offered by ABC 
Company in Kandy Region. The study used regression analysis to 
find the impact of perceived service quality and customer 
retention. The study established a significant positive relationship; 
the results shows that perceived service quality attributes are 
positively related to customer retention. This implies that any 
increase in perceived service quality will substantially lead to 
increased customer retention. Therefore we can conclude that 
reliability, responsiveness, assurance, empathy and tangibles are 
positively related to customer retention. Thus, study has proved 
that the perceived service quality of the service provided by ABC 
Company is not at satisfactory level and there is a room for 
improvement and the company should revise their service 
operations in order to meet customer needs and this will sustain or 
increase the rate of customer retention. 
 

VII. RECOMMENDATIONS  
          Some of the recommendations that can be made as a results 
of the findings of this study and ABC company management 
should weigh following strategies  in accordance with their 
business situation which would go a long way in improving overall 
service quality of the organization. 
 
 Develop a customer feedback system to evaluate your 

company’s performance so that service quality can be 
easily measured.  

          Get prompt feedback from the customer about the service 
they received and identify the areas to be improved and make 
necessary adjustments in order to improve the customer 
satisfaction which would lead to retain customers with the 
organization. For this purpose managers can maintain 
suggestion/complain box or book. Thus, they can collect customer 
opinions soon after the service delivery and establish proper 
monitoring system to analyze collected information in order to 
make further improvements. 
 
 Establish Streamlining customer service system. 
          Customers understandably prefer to have their problem 
solved in the first interaction rather than being transferred around 
the employees. In order to provide better solution right at the first 
time have to streamline the customer service and should develop 
proper communication between employees as well as with the 
customers. Thus, do not make the system complicated because if 
the system is inflexible customers would be dissatisfied.  
 
 Take the consumers consent before starting or activating 

a service. 
          Always service need to be activated with the customer 
permission. And should establish proper   and transparent system 
to verify whether customer actually requested the service or not. 
Because sometimes sales staff might activate service without 
customer consent in order to earn commission. 
 
 Promise fulfillment. 
          Have to deliver batter service to customer within the time it 
promised to do so. Power and authority should be delegated to 
appropriate parties in order to provide better service on time and 

management should supervise entire service delivery process from 
start to end, if there is any delay keep customers informed about 
when service will be performed. Do not make unrealistic 
promises.   
 Offer training and development opportunities to stuff and 

reward based on the performance.  
 Organization must invest more on training and 

development of their staff with regard to new strategies, 
products knowledge, and customer service techniques to 
make them more efficient and to treat customers in a 
pleasant, professional and friendly way. Thus, Management 
needs to be able to measure individual employee skills and 
strengths, as well as areas of improvement. This will assist 
in creating necessary training materials to give 
individualized attention to support team members who may 
need a bit of extra guidance. Ultimately efficiency of the 
organization will increase with active and talented group of 
staff. Best performers should be rewarded and motivated in 
order to have a set of highly satisfied employees. If the 
service provider is satisfied he/she has the ability to deliver 
high quality service to customers. 

  
 Make information available and Accessible 
          Have to make service related details available and 
accessible to customers. Do not make the customer to work to find 
the information that they need. Therefore, need to deliver service 
information by updating website content regarding latest offers, 
packages etc, and conduct promotions in order to keep customers 
informed about the services provided by the organization. 
Importantly, should deliver reliable information through all the 
sources and it would assist organization to retain and maintain 
loyal set of customers. 
 
 Remove Anonymity of employees and sales staff of the 

organization. 
          Real personal connection is important in establishing 
customer confidence. The more down to earth and transparent the 
team can be, the more likely that customer will feel safe and 
looked after. Thus, good positive communication is more likely to 
happen when there is transparent relationship between 
organization and customers. Hence, it would improve service 
quality and build customer loyalty. 
 Establish proper database management system. 
In order to have significant increase in customer retention the 
organization must practice a proper database management system. 
And it will help organization to reduce annoyance and win over 
customers. 
 Improve the quality of after sale service  
 Quality customer service doesn’t end at the point of sale. 

Have to nurture good environment within the organization 
that, follow up customers, help customer to solve service 
and technical disputes and thankful for end customer. Thus, 
it would drive to improve overall service quality and gain 
and retain loyal set of customer through positive word of 
mouth. 

 Development of proper and uninterrupted 
communication between and among employees and other 
divisions. 
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 There should be proper communication system among and 
between all the levels and divisions of the organization in 
order to provide consistent messages. 

 Introduce innovations and always try to be the first 
mover. 

 Customers could retain with the organization if they 
introduce new service or bring new technology to the 
market. Importantly, management should establish proper 
communication between organization and the customer to 
keep inform them what organization does and competitive 
advantage compared to competitor.  
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Abstract: The causes of land cover /land use (LCLU) change are various, and in Ethiopia resettlement undertakings are increasingly 

becoming a reason for ongoing changes in LCLU. This study of LCLU changes and of advances and performance of agroforestry 

practices was conducted at Pawe, a resettlement area in northwestern Ethiopia. Investigation of LCLU changes involved a comparison 

of classified satellite images from 1986 to 2001, coupled with the application of geographic information systems (GIS) and remote 

sensing techniques. Normalized difference vegetation indices (NDVIs) for the two years were also calculated and compared, to 

supplement the changes in the natural vegetation cover over the period. In addition, with the help of selected participatory methods, 

data for the assessment of agroforestry practices, perceptions of the locals about LCLU change and other socio-economic dimensions 

of the resettlement district, were collected.  

From the 1986 satellite image, four distinct LCLU classes were described: (i) Bare Land, (ii) Grassland, (iii) Bamboo and Thickets, 

(iv) Agriculture land/Settlement. The same procedure for the 2001 image resulted in five distinct LCLU classes: (i) Bare Land, (ii) 

Grassland, (iii) Irrigated land, (iv) Investment Agriculture and (v) Agriculture land/Settlement. Over the 15-year study period, changes 

in the bamboo and thickets  LCLU class was striking; it was completely changed to other LCLU classes at an annual reduction rate of 

3.26%, equivalent to an area reduction of 1224.4 hectares. The calculated NDVIs also revealed the indiscriminate vegetation 

clearance following the establishment of the resettlement district. Multiple factors, such as agricultural land expansion, construction 

wood harvesting, and fuelwood collection were mentioned as causes of the reduction in vegetation cover, and in particular for the 

complete de-vegetation of the bamboo and thickets. Home gardening, trees on farmlands (parkland agroforestry), woodlots, live 

fences, and road side tree plantings were the major agroforestry practices evolved in the resettlement district of Pawe, despite some 

setbacks to their development and expansion.  

   The present study shows the tremendous damage caused to the environment, particularly to the vegetation cover, by unplanned, 

large-scale resettlement. Thus, resettlement programme planners need to balance the solving of livelihood crises against the 

environmental costs of undertaking such practices, and should consider synergies between conserving resources and averting 

livelihood crises.   

  

Key words: Agroforestry, GIS, LCLU, Pawe, Remote sensing, Resettlement 

  

1. INTRODUCTION  

Human activities and natural ecological processes are responsible for the unabated global land cover /land use (LCLU) changes. 

Particularly, human-induced LCLU changes, through such activities as an expansion of agricultural lands into natural ecosystems, are 

being increasingly recognized as a critical element of global ecosystem change (Nagendra et al. 2003). Land-use was defined as the 
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way in which land has been used by humans and their habitat, usually with an accent on the functional role of land for economic 

activities whereas land cover is the physical characteristics of the earth’s surface (Rawat and Kumar 2015).  

According to (Lambin et al. 2003), land use refers to the purpose for which humans manipulate the land cover whereas land 

use change is defined as any physical, biological or chemical change attributable to its management. At present, the Earth’s land 

surface degradation through human activities is forcing the planet towards a sixth mass species extinction, and costing more than 10% 

of the annual global gross product in loss of biodiversity and ecosystem services (Scholes et al. 2018) . The dynamics of land use 

change in Ethiopia over the last four decades showed that agricultural lands augmented largely at the expense of natural vegetation 

(Kiros 2008) . Land degradation, common in densely populated highland and mountainous areas of Ethiopia (Aklilu et al. 2007), is 

the negative consequence of continued deforestation, overgrazing of agricultural land-use types and biological soil deterioration 

(Hurni 1993), which in turn triggered low agricultural productivity and poverty (Pender and gebremedhin 2007).  

The increasing dynamics of LULC takes to an different forms of enhanced vulnerability, mainly reduction in vegetation 

cover and the exhaustion of biodiversity (Barana et al. 2016), rangeland degradation and poverty (Mohammed et al. 2017) , and 

adverse impacts on the livelihood (Gebreslassie 2014). 

One of the policy options practiced by Ethiopian governments, previous and current, to tackle the problem of land degradation and 

food insecurity, is the resettlement programme, which is considered as one alternative for combatting the chronic and transitory food-

insecurity problems in the country. The resettlement programme in Ethiopia is believed to contribute to increased national food 

production and improved food security of households while it also is assumed to help to ease environmental pressures on affected 

areas(EPA 1998).   

Although resettlement has a long history in Ethiopia, planned (government-sponsored) resettlement was centrally 

coordinated and executed during the DERG regime in the late 1970s, and became a major undertaking in the 1980s, following the 

disastrous famine that occurred in the decade's middle (Dessalegn 2003a). The term ‘resettlement’ seems to be appropriate in the 

Ethiopian context, as it suggest moving people to areas other than their own, people moving to new locations, or both (Dessalegn 

2003a)  Geographic information systems (GIS) and remote sensing technologies, are among the versatile tools available to enable the 

quantification and understanding of spatial and temporal processes that accompany spatial dynamics and changes, and for presenting 

the extent and rate of LCLU changes (Brandt et al. 2002; Kutiel et al. 2004). Around the world, resettlement (voluntary or 

involuntary) is only a subset of a much broader population movement which emanates from causes such as population pressure, 

natural catastrophes (famine and drought), manmade adversities (war, ethnic strife, human rights violations), unemployment, 

promotion of regional development, industrialization, urbanization, and various other reasons ((Wolde-Selassie 1998). The term 

‘resettlement’ seems to be appropriate in the Ethiopian context, as it suggest relocating people to areas other than their own, people 

moving to new locations, or both (Dessalegn, 2003a) 

Therefore, the main aim of the study was to investigate and understand LCLU changes and the evolution of agroforestry 

practices in the resettlement district of Pawe using of GIS and remote sensing techniques, coupled with PRA tools. The specific 

objectives were a) investigate the status of natural vegetation cover change and the rate of change in association with resettlement 

programme, through GIS and remote sensing techniques b) To assess the evolution of agroforestry practices in the resettlement 

district of Pawe. 
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2. MATERIALS AND METHODS 

 2.1 Description of the study area 

Pawe special Woreda is located in the Metekel zone of the Benishangul Gumuz National Regional State, in the lowlands of the 

northwestern part of the country, 570 km from Addis Ababa (Fig. 1). The Addis Ababa-Guba all-weather road provides the primary 

access to the area.  The study area covers about 380 km
2
 in Pawe especial Woreda, and is geographically located between 11

º
15′–

11
º
23′ North latitude and 36

º
15′–36

º
30′ East longitude.  

 

Figure 3 Location map of the study area 

 2.2. Topography   

The topography of Pawe is not too rugged and is characterized as a slightly undulating from hill-tops towards rivers. The altitude of 

the Pawe ranges between 100 and 200 meter above sea level (m a.s. l)  

(Dieci and Viezzoli 1992 ), thus belonging to the general classification of lowlands, i.e. land less than 1500 m a.s.l. Most of the 

farmlands are relatively gentle and flat, with an average slope of 5% (Wolde-Selassie 1998).   

2.3. Vegetation  
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Different woodland predominant in the vegetation covers of Benshangule Gumuz region. Broad-leaved deciduous woodlands 

predominate at altitudes between 60 and 730 meter above sea level, while Acacia woodland, riparian woodland along the major 

rivers, Boswellia woodland and bamboo thickets are also among the major vegetation types of the region (UNDP/ECA 1998). 

2.4. Geology and Soils   

  

The geology of the study area consists of Meta conglomerate and quartzite of the Precambrian basement complex (Tefera et.al., 1996, 

as cited in Abayneh (2003.) Soils are broadly categorized as vertisols (black clay soils), and account for 40–45% of the area; Nitisols 

(red or reddish-brown laterite soils) which account for 25–30%; and intermediate soils of a blackish-brown color, which account for 

25–30% (Dieci and Viezzoli 1992 ). 

2.5. Climate   

  

A study area has a unimodal rainfall pattern, with an extended rainy season, from March to September. However, the peak rainy 

season is from July to August. According to records from 1987 to 2001, the mean annual rainfall is 1659 mm. The mean annual 

maximum temperature is 32 ºC, and monthly values range between 27–37
 
ºC. The mean annual minimum temperature is 16

 
ºC, and 

monthly values range between 12 and 9 ºC. The coldest months are December and January whereas March and April are the hottest 

months (Abayneh 2003.).  

 2.6. Methods of Data Collection and Analysis 

Two types of method were used in this study: satellite-image analyses and PRA, based on a semi-structured questionnaire 

and interviews with village elders. To improve the accuracy gaps in information got from remotely-sensed images, local people are 

often used as valuable complements (Mulugeta 2004). Besides filling the gap in information, interviews with local people could also 

clarify ambiguities in interpreting remotely sensed images; justify the data collected and explain the underlying causes of the 

phenomena observed. 

Two Landsat Thematic Mapper (TM) images, centered on the resettlement area in the Beles valley, Pawe district and taken 

on two different occasions, 1986 (Fig. 2) and 2001 (Fig. 3), were acquired for the analysis of LCLU change following resettlement. In 

addition, aerial photographs flown in January 1982, and 1:50,000 topographic maps first edited in 1986, were used as supporting 

spatial data for proper analysis of the images. Owing to the large area of the entire Landsat satellite scenes gained for both years, it 

was necessary to clip out only the study area of interest, which covered 380 km
2
, before any analysis was conducted. The images were 

processed using ERDAS Imagine 9.2, ENVI 4.7 and ArcGIS 10. 2 software. Image enhancements used on both images were 

histogram equalization for stretching, and false color composite for display. Supervised classification, using the maximum likelihood 

algorithm, was adopted. Training data for the supervised classification were established from the author’s knowledge of the area, and 

with the help of other supporting data sources, such as aerial photographs, topographic maps and interviews with elderly people of the 

area. The field survey, conducted in January 2006 at a season n comparable with that when the satellite images were acquired, also 

assisted in locating reliable training sites for the supervised classification.  
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Table 1. Land use classes considered in image classification and change detection 

Land cover/Land use Classes                                    Description  

Bare land  Land vegetated, under cultivation or uncultivated, burnt by recurrent 

wild fires  

Grass land  Non-cultivated land dominated by grass of various types and 

scattered trees  

Bamboo and Thickets  Land dominated by bamboos and thickets   

  

Irrigated land  
Irrigated agricultural lands in the Beles river valley and following 

low profile streams used for multiple cropping   

  

Investment agriculture  Rain fed land farmed by investors   

Agriculture land/Settlement*  Rain fed land farmed by resettles   

* The class is found to be somewhat complex. The image acquisition season drier and the settlement households, almost all grass 

roofed, produced similar spectral signatures, making the two LCLU classes indistinguishable. 

2.6.1. Post classification Processing  

  

After the classification process, it was found necessary to apply post-classification procedures to enhance the images, by 

applying a smoothing filter. Post-classification filtering was conducted to reduce the noise observed on the classified images. A 

majority filter with 3×3 was applied, to produce the final classified image. The classified images of both years were imported into 

ENVI (Environment for Visualizing Images) Version 4.7, for layout and annotated map production.  
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2.6.2. Detection of Land cover/Land use Change   

To quantify change, the classified images were first vectorized and exported into ArcGIS, and saved as shape files. The area 

of each LCLU class was computed by means of the automated area-computation function of ArcGIS for the two images. Then, on the 

basis of the area computed from both years, the changes in area of each land use were computed as positive and negative, to show the 

decline in cover or use, or the increase in cover or use.   

   

 2.6.3. Field Verification and Computation of Classification Accuracy  

  

The features determined after a repeated classification process should be checked in the field. Field GPS records were 

compared against the spectral classification of the satellite imagery, to determine the overall classification accuracy. A percentage 

value is then calculated, based on whether each comparison was right or wrong. Aerial photographs and topographic maps were also 

used to aid in testing the accuracy of classification. Field verification of areas found to be unclear during the process of visual and 

computer-aided classification of the images, was carried out after their identification in the field, aided by a GPS. The aerial 

photographs of the study area and topographic maps were also used to assist in the detection of change and to identify training areas 

to be used for further analysis and accuracy assessment. 

 2.6.4. Data Analysis and Software Used   

  

The data collected through the semi-structured interview with elderly residents were summarized independently to make 

comparison possible between categories of re-settlers. The data collected through a household survey, by administering a semi-

structured questionnaire, were crosschecked to correct errors, summarized and coded for analysis. To analyze the coded data from the 

semi-structured questionnaire, the Statistical Package for Social Sciences (SPSS) version 11 was used. The open-ended questions in 

the semi-structured questionnaire were also summarized. 

2.6.5. Socio-economic Survey  

  

A semi-structured questionnaire and interviewing procedure was conducted, to establish the changes brought about by resettlement on 

the LCLU of the study area, and the interaction of settlers with the surrounding natural vegetation, and to learn about the evolution of 

agroforestry practices. This involved different groups: an interview with elderly people and a survey of individual households. To 

conduct the semi-structured interview with elderly residents and to administer the household survey, the resettlement district was 

stratified into two parts based on the origin of the re-settlers: from the southern or from the northern part of the country.   
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This was necessary because observation showed that background (origin) of the re-settlers distinctly influences their way of 

managing and using a natural vegetation. In a group interview, elderly people ranging in number from 10 to 12 took part in each 

independent semi structured interview; two interviews per stratum, and a total of four group interviews were conducted.  

To administer the semi-structured questionnaire survey to individual households, seven villages from each stratum were 

randomly selected, and fourteen randomly selected villages (31.1% of the total villages in the district) was considered (Table 2). In 

each selected village, eight respondents were randomly selected, which gave a total of 112 households for the entire survey. The 

strategy for fixing the sampling framework of the semi-structured questionnaire was to procure a list from the village administration 

of those (who paid land rent), thereby selecting respondents randomly. 

Table 2.Villages selected for administering the semi-structured household survey and interview. 

No  Area Description  

  

Origin of settlers  Selected For House   

Hold Survey  

Selected For Semi 

structured Interview  
 

1  Village 9  Southern Ethiopia  X    

2  Village 10  Southern Ethiopia  X    

3  Village 12  Northern Ethiopia  X    

4  Village 14  Northern Ethiopia  X    

5  Village 23  Northern Ethiopia  X    

6  Village 24  Northern Ethiopia  X    

7  Village 45  Northern Ethiopia  X  X  

8  Village 49  Northern Ethiopia  X  X  

9  Zone 1 Village 4  Southern Ethiopia  X  X  

10  Zone 1 Village 5  Southern Ethiopia  X    

11  Zone1 Village 6  Southern Ethiopia  X    

12  Zone 2 Village1  Northern Ethiopia  X    

13  Zone 2 Village 5  Southern Ethiopia  X  X  

14  Zone 2 Village7  Southern Ethiopia  X    

 

3. RESULT AND DISCUSSION 

   3.1. Land cover /Land use Status in 1986 and 2001  

  

Image classification for the year 1986 of the 380 km
2
 (38,000 ha) area yielded four distinct LCLU types, excluding the 

unclassified pixels. The LCLU types identified were bare land, Grassland, Bamboo and Thickets, Agriculture land/Settlement (Fig. 4). 

The same work for the image of 2001 yielded five distinct LCLU types, excluding the unclassified, namely: Bare land, Grassland, 

Irrigated Land, Investment Agriculture and Agriculture land/Settlement (Fig. 5). The areas occupied by each of the LCLU type on the 

images of both years are summarized in Table 3. On the images from 1986, bamboo and thickets was the dominant LCLU, with 49% 

of the land cover, followed by grassland, which represented 36% of the LCLU of the area. Irrigated land and investment agriculture 

were absent from the 1986 image.   
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Table 3. Land cover/Land use classes and their respective are covered (ha) for the years 1986 and 2001 

          1986                                            2001  

Bare Land            2676.3                                          3335.9  

Grassland           13702.9                                        22659.3  

Bamboo and thickets            18365.8                                           –  

Irrigated Land  –                                       428.8  

Investment Agriculture    –                                     1439.5  

Agriculture land/Settlement            2825.9                                         9702.4  

Unclassified            12.4                                              17.4  

Total   37583.3*                                         37583.3  

 * The study area showed a common reduction by 2416.7 ha for both years, which is attributed to conversion from raster to vector 

form for area calculations.   

 

On the 2001 image, not only had new land uses (irrigated land and mechanized agriculture) been introduced, which were absent in 

1986, but also the bamboo and thickets land cover had completely disappeared. Grassland, which represented 60% of the land cover, 

dominated in 2001. There was also a large expansion in settlements and small-scale agricultural land, which represented 26% of the 

LCLU in 2001, as compared to only 7.5% in 1986. 

                               

     

 

 

 

 

 

  

 

 

 

 

 

 

  

 

 

 

      Figure 4. Land cover/ Land use map of 1986            Figure 5. Land cover/ Land use map of 2001 

 

                                                                                                  

 

      

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8649
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019     377 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8649    www.ijsrp.org 

 

3.2. Land cover/ Use Change between 1986 and 2001 

Several trends in LCLU change were evident between the two dates of comparison, 15 years apart (Table 4). Bare land and grassland 

increased their cover by 659.6 ha (1.78%) and 8956.3 ha (23.8%), respectively, over the period. The bamboo and thickets coverage of 

18,365.8 ha for 1986 had been completely converted to other LCLU types, mainly small-scale Agriculture/settlement, by 2001 (Fig. 

5). The agricultural land/settlement class had increased by 6876.5 ha (18.3%) over fifteen years. Other additions of LCLU observed in 

2001 were irrigated land and investment agriculture, which covered an area of 428.8 and 1439.5 ha, respectively.   

Table 4. Summary of land cover/ land use changes between 1986 and 2001 at Pawe resettlement area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The highest reduction in area between 1986 and 2001 was observed for the bamboo and thickets LCLU class, with an annual 

rate of reduction of 1224.4 ha (3.26%). A considerable increase in area was observed for the grassland LCLU class, with an annual 

increment of 1.59%. The agriculture land/settlement LCLU class also increased annually by 1.22%. Bare land showed an increase of 

660 hectares over the 15-year period. The percentage change in the LCLU of the area over the period is shown in Figure 6.   

 

 

 

 

 

 

 

 

 

 

 

 

Land cover/Land use classes 

 

1986  

Area(ha) 

 

% of total  

 

2001 area(ha) 

 

% of total  

Change in 

LCLU (ha)  

       (+/-) 

Investment Agriculture  –  0  1439.5  3.8  +1439.5  

Agriculture land/Settlement  2825.9            7.5  9702.4  25.8  +6876.5  

Unclassified  12.4  0.03  17.4  0.05  +5.0  

Total   37583.3           100      37583.3               100     

Bare Land  2676.3        7.12  3335.9  8.9  +659.6  

Grassland  13702.9  36.5  22659.3  60.3  +8956.3  

Bamboo and thickets  18365.8           48.9  –  0  –18365.8  

Irrigated Land  –  0  428.8  1.1          +428.8  
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Figure 6. Change in Land cover/Land Use over the Period of 15 Year 

 

 

 

3.3. Normalized Difference Vegetation Indices (NDVI) For the Years 1986 and 2001   

The calculated NDVI for 1986 showed values between –0.5 and 0.6, while the image for 2001 showed values ranging 

between –0.7 and 0.4. The maximum NDVI value on the1986 image (Fig. 7) overlapped with the site classified as bamboo and 

thickets on the classified image of that year (Fig. 4), which it is logical to expect. However, the same site on the 2001 image showed 

the lowest NDVI value (Fig. 8), confirming the conversion of the bamboo and thickets into other LCLU with a lower biomass. The 

sums and differences of bands are used in NDVI rather than absolute values, which make NDVI appropriate for use in studies where 

comparison for a single area over time is involved. NDVI values for vegetated land are generally greater than 0.1, with values 

exceeding 0.5 indicating dense vegetation (Budde et al. 2004).    
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3.4. Change in Land cover/Land Use and Evolution of Agroforestry Practices as Perceived by the Re-settlers 

   3.4.1. Livelihood Occupations and Agricultural Land Expansion  

Agriculture (both crop production and livestock rearing) is identified as the mainstay of the livelihood of the people in the 

survey area. All the respondent households (100%) depend on agriculture, either as a sole occupation or as a major part of their 

livelihood occupations. Of the 112 households interviewed, 101 (90.2%) depended on agriculture (mixed crop and animal) as their 

sole livelihood occupation, 6 (5.4%) of the households combined agriculture and small-scale trading, and the remaining 5 (4.6%) 

depended on combinations of agriculture, trade and other livelihood occupations.  

At the beginning of the resettlement, there was no land to farm at the level of the individual household, except 1000 m
2
 of 

land allotted for construction of a house and backyard. Resettles were organized and worked collectively, and their working hours 

were strictly controlled; the harvest was allocated as monthly rations to households.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, after the fall of the DERG in 1991, each household was allotted 0.75 ha of land to farm individually. From the original 

landholding of 0.75 ha, 31 of the respondents (27.7%) had increased the area of their farmland by as much as 10 ha, both by clearing 

new land from the forest and by renting from others.  Agriculture being the major livelihood strategy, crop production specifically 

does not pay to the satisfaction of the substantial households. When asked about recent crop production, 46 respondents (41.1%) 

reported that the produce from crop-farming no longer sufficed even for household consumption.  

 

              Figure 7. NDVI map for 1986                              Figure 8. NDVI map for 2001      
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  Off-farm job opportunities, such as daily wages and small-scale trading, were showed to fill gaps in household income and 

livelihood shortfalls.  

3.5. Perceptions on Natural Vegetation Cover Changes  

  

The majority of the respondents had witnessed considerable changes in the natural vegetation cover of the resettled area of Pawe. 

Ninety-eight of the respondents (87.5%) showed that a decrease in the cover had taken, while the rest of the respondents reported 

either no change or an increase (Fig. 9). 

    

                                                 

Figure 9. Natural vegetation cover status as viewed by respondents 

However, as regards the specific time at which major changes in the vegetation cover of the area took place, 80 respondents (77.7%) 

reported the reduction to have been in the recent past (i.e. ten years back or later), 11 respondents (10.7%) ascribed the reduction to 

the institutional vacuum during the fall of the DERG, some 13–14 years ago, while 12 respondents (11.6%) attributed the change to a 

combination of factors since the establishment of the resettlement.  The multiple factors showed as drivers of vegetation-cover 

changes in the area include: expansion of agricultural land, harvesting of construction wood and fuelwood collection. Numerous 

respondents, 48 (43%), attributed the causes of the reduction in vegetation cover to the expansion of agricultural land, to wood-

harvesting for construction and fuelwood, while 23 (21%) respondents showed that the expansion of agricultural land alone had 

reduced natural vegetation cover.   

   3.6. Land cover/Land use Change between 1986–2001  

  

The change in LCLU, especially the disappearance of the bamboo and thickets, is a striking phenomenon that took place between 

1986 and 2001. The annual reduction of the bamboo and thickets amounted to 3.26% or 1224.4 ha; this interpretation was confirmed 

by field observations and further supported by interviews with villagers. The villagers explained the changes by the statement they 

travel 2–3 hours one-way, 4–6 hours round trip, to collect bamboos in a few places, often around river banks, or even intrude into 

neighboring districts in search of the multi-purpose bamboo.   

    Indiscriminate clearing of forests during the establishment of emergency settlement areas by bulldozers and other heavy 

equipment, and the increased frequency of forest fires following the re-settlers, resulted in a sharp decline of the forest/bamboo and 

thicket resources of the area. 
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 Alemneh (1990), also noted the same phenomenon, when he reported that re-settlers, who were overwhelmed by the dense forests 

and by the wildlife harbored there, which destroyed their crops, felled trees without giving much thought to the effects. All cultivated 

land, land abandoned as fallow, and land under homesteads in the Pawe resettlement district, were also established by clearing the 

original vegetation, described as mainly bamboo and thickets. In fact, almost all houses in the district are constructed from, and 

maintained with, bamboo. This means that, from the inception of the resettlement district, bamboo and associated woodland species 

have been under immense pressure, which has led to their ultimate degradation at such a high rate.  

    The increase in agricultural and settlement land use, estimated in the present study at 1.2% or 458.4 ha annually, is mainly at 

the expense of bamboo and thickets land cover. From the onset of resettlement, land for a homestead of 0.1 ha, allocated to each 

resettling family, and was mainly cleared of bamboo and thickets. By the year 1987/88, the Pawe resettlement district was estimated 

to have received 82,106 people, or 21,994 households (Ammassari 1995; Dessalegn 2003b. ; Wolde-Selassie 1998) For these first 

arrivals alone, the land required for shelter construction plus backyards amounts to 2199.4 ha, at 0.1 ha/household.  

Following the fall of the DERG regime, and in consequence of instability during the transitional period, as stated by the 

villagers, the expansion of agricultural land through forest clearance has accelerated, causing greater de-vegetation. The introduction 

of the Tana-Beles Project in March 1986, alone involved an agricultural area of approximately 20,000 ha, to be farmed by a 

mechanized, capital-intensive approach. The project was financed by the Directorate General for Development Co-operation of the 

Italian Ministry of Foreign Affairs (Wolde-Selassie 1998). The arrival of re-settlers in a new area, coupled with the introduction of 

this huge project, which carried out mechanized tillage, resulted in the complete conversion of the bamboo and thickets LCLU, to 

mainly agricultural and settlement LCLU types.  

 The other notable increase in area coverage is that of grassland LCLU, which increased by 1.59% or 627.7 ha annually. The likely 

reasons for this are as follows. The soil of Pawe, covering 40–45% of the area, is described as a vertisol (black clay soil).(Dieci and 

Viezzoli 1992 ).    

    This type of soil is difficult to work, and has a drainage problem, but is well suited for rice production. The Tana-Beles 

project, which was equipped with modern machinery, farmed these areas, and after the suspension of the project in 1991, the land 

remained untouched.  The vertisol, found difficult to farm by animal traction, was abandoned by villagers even after the introduction 

of ‘land privatization’ and smallholder agriculture after the fall of the DERG. This land is currently observed to be completely 

covered by grass.   

    It is scarcely possible to find bare land (i.e. land devoid of vegetation) at Pawe. But satellite images of both years (1986 & 

2001) showed areas with no vegetation. The bare land has also shown an increase of 659.63 ha over the period of comparison. A 

closer look at the classified images shows that all of the Beles river bed is classified as bare land, thereby contributing to the area 

coverage in the bare land LULC class.   

    The present-day Beles valley was, as a whole, inhabited by the Gumuz, who practiced shifting cultivation supported by 

gathering and collection of fruits, leaves, bark and roots of edible plants, hunting and fishing as the base of their livelihood (Agneta 

and Tommasoli 1992; Wolde-Selassie 1998). The Gumuz practice customary land tenure, and clearing to acquire land for farming is 

most often done using fire, which at times burns out of control, causing the destruction of vegetation cover over large areas. Fire is 

also used by the Gumuz to chase and hunt wild animals. The resettlers also use fire to clear vegetation in the pursuit of more farmland 

(EPA 1998). 
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    According to the present author’s own observations, this kind of wildfire is often observed in the dry season (especially 

wildfires noted as fierce between January–March), fitting exactly with the months of satellite-image acquisition. During fieldwork for 

this study in January 2006, the present author also observed wildfires of immense size. Thus the wildfires which most often burn out 

of control result in bare land, which was captured on both satellite images; this situation lasts only a few months, to be replaced by 

vigorously growing grass and vegetation of various kinds.  

    One goal of the resettlement policy was to use land and water resources were as yet unexploited, thereby providing the 

drought-stricken population with new agricultural land, and, promoting income-generating activities (Eshetu and Teshome 1988). The 

Beles valley, situated in the basin of the Beles river, a tributary of the Blue Nile, is well suited for small-scale and irrigation 

agriculture. The development of the LCLU class over the years, which probably took place because of introducing the Tana-Beles 

project, is that of irrigated land, which covers an area of 428.8 ha on the recent image. Investment in agriculture, which covers an area 

of 1439.5 ha, and which was established by private investment incentives under the current government’s policy, is the other 

recognized LCLU class; the private firm is still functioning to date. 

3.7. Land cover/Land use Change and Agroforestry Practices  

  

Various causes are reported as reasons for LCLU change, and specifically, the change in the natural vegetation land cover is mainly 

ascribed in the study area—among other reasons—to agricultural land expansion, to the harvesting of construction wood and to the 

collection of fuelwood, which are consistently mentioned both in the household survey and by village elders who participated in the 

semi-structured interview.  

    Agroforestry practices make it possible to achieve multiple objectives, social, economic and environmental, by providing the 

opportunity to use land by integrating an array of components, such as agricultural crops, trees/shrubs and animals/pasture. It should 

be borne in mind that the practices are only one of several approaches to improving land use in a given situation, yet the breadth and 

variety of agroforestry systems and practices imply that the undertakings offer at least a partial solution to many problems of rural 

land use and production (Rocheleau et al. 1988).Agroforestry practices presented an opportunity for resettles to use family labor and 

less initial investment, thereby easing the requirements on a household to become involved in and to benefit from the practices. The 

agroforestry practices observed in the study area provided resettles with items for household consumption and extra produce for the 

market.   

    For instance, according to a study made by Capirici and Taurelli (1992), on 250 households of the resettlement at Pawe, 

home gardens were reported to contain: cereal crops, root tubers, legumes, vegetables, oilseeds, cash crops such as tobacco and 

cotton, fruit trees and herbal plants. Feedstuffs, and the much-needed shade for domestic animals are derived from the agroforestry 

practices in the area. Agroforestry practices also provide an improved yield of crops. The improvement of crop yield can also reduce 

the pressure on natural vegetation as represented in the form of more land to be farmed.    

    Agroforestry practices can also serve the purpose of environmental protection. According to Young (1989), environmental 

problems that can be mitigated by agroforestry practices include soil erosion, soil fertility decline, loss of forest resources, pasture 

degradation and river degradation because of an imbalance in the flow regime and sedimentation.  Despite the all-round benefit 

derived from the agroforestry practices noted in the study area, their development and expansion are constrained by various factors. 

Crop production per unit area is reported by almost all the household survey questioned respondents, and confirmed by interviews 

with elderly persons, to be decreasing over time, and it is expected that land under production needs to increase, solely by the clearing 

of natural vegetation.   
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    Tree-planting practice in the study district is also noted to be encouraging faced with varied obstacles. The state of livestock 

production is not encouraging, and the study district harbors some of the deadliest livestock diseases. The Pawe resettlement area is 

one of the large-scale schemes supported strongly by a huge project, the project providing technical and material support required by 

re-settlers.   

   The excessive handouts and subsequent dependency developed in the big Italian project, have resulted in a reduced effort 

among resettles to work, and thus to reap the multiple benefits from agroforestry practices. In 1986, a huge project was started in the 

area by the Italian government, to provide a physical and social infrastructure. This was capital-intensive and top-down in its 

approach. When, in 1991, all foreign projects in the Beles Valley were suspended, they left behind a strong material and psychological 

dependency of settlers on external aid and help.  

The absence of a gradual and balanced development process has brought about severe problems of adaptation, integration 

and effective assimilation into the local ecological conditions, the fluid socio-economic situation and the new cultural reality 

(Ammassari 1995; Wolde-Selassie 1998).In conclusion, all the reasons mentioned as causes of the decline in the natural vegetation 

cover and its subsequent serious repercussions could have been mitigated by the use of agroforestry practices from the outset of the 

resettlement programme, had that programme been properly thought through. This same practice can also be justified on social and 

economic terms as discussed above.  

4. Conclusions   

Human-induced changes in LCLU are very great; one of which is the resettlement of people into new and virgin areas. Resettlement, 

and especially large-scale resettlement programme, need to be justified sufficiently, and if possible, should be treated as a last resort, 

because of their inherent complexities and the unsatisfactory results so far recorded world-wide.  

    The results of this study showed that resettlement in Ethiopia, apart from adversely affecting the resettles and host 

population, has caused tremendous damage to the environment. Given the circumstances, there is a serious need to look holistically 

into the merits and demerits of the resettlement programme in the country, and to adjust the development orientation accordingly. The 

study has shown the environmental consequences of resettlement, with especial emphasis on the rate and trend of conversion of 

natural vegetation cover to other LCLU types.  

The evolution and performance of agroforestry practices, which are considered to improve the household economy and to 

ease the pressure on natural vegetation cover, were assessed; they are observed to have been practiced from the start of the relocation 

of people to the area.  The investigation into LCLU change, as caused by resettlement, has shown that the area has suffered a heavy 

loss in natural vegetation cover, and specifically in the category bamboo and thickets. Conversion to agricultural land, harvesting of 

construction wood and collection of fuelwood were the most important underlying causes of the loss of natural vegetation cover.  

   This study has also revealed dissatisfaction on the part of the resettles with current management arrangements, as far as the 

natural vegetation cover is concerned. A closer examination of the matter suggests that there are weaknesses in the checks and 

balances (institutions) responsible for managing the resources. In addition, continuous institutional support for the promotion of 

practices such as agroforestry—by providing the required inputs to ease the pressure on the natural vegetation of the area—was 

lacking.    Resettlement induces inevitable changes in the environment and on LCLU.  

The adverse changes recognized can be ascribed to the failure of the resettlement plan to consider the environmental 

dimension, hence to articulate measures to mitigate the environmental problems of the undertaking, and in particular, those affecting 
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the natural vegetation. On the part of the agencies responsible for implementing the resettlement programme, there were failures to 

recognize the environmental consequences of the undertaking and to adopt appropriate measures. If the existing agroforestry practices 

are reinforced, and new practices introduced which fit into the social, economic and ecological settings of the area, they may redeem 

the vanishing vegetation cover of the resettlement at Pawe.   

   In general, any future resettlement programs should pay due attention to the environmental consequences of the undertaking, and 

resettlement practitioners should put forward serious measures for dealing with such consequences: Without such measures, further 

impoverishment, resulting from damage to the life-support systems, and to the natural vegetation cover in Particular, is inevitable.     
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Abstract - Silvofishery is a cultivation activity in the 

mangrove area without removing the function of the 

mangrove natural ecosystem. This study aims to find the 

best mangrove vegetation in the maintenance of silvofishery 

system mangrove crabs. The study was conducted in the 

mangrove area of Mandalle Village, Mandalle District, 

Pangkep Regency, South Sulawesi. The research container 

used a bamboo cage measuring 1.0x1.0x1.0 m which were 

plugged into 3 types of mangrove vegetation, namely: 

Avicennia, Rhizophora, and Sonneratia. The test crabs used 

were weighing 150 ± 10 g which were maintained for 40 

days. 

 The results of non-parametric statistical analysis 

showed that mangrove vegetation had a significant effect (P 

<0.05) on litter productivity and growth of mangrove crabs, 

but did not significantly influence (P> 0.05) in mangrove 

crab systems. Rhizophora produced litter productivity and 

the highest growth was 2.51g / m2 / day with an N content 

of 2.55%, P of 0.57%, C of 8.76%, and absolute growth of 

72 g. 

 

Keywords: mangrove crabs, growth, silvofishery, mangrove 

vegetation. 

 

I. INTRODUCTION 

 

 Mangroves are typical coastal ecosystems which 

are habitat for various organisms both land and sea which 

have various functions such as economic functions and 

ecological functions (Polidoro et al., 2010). Some types of 

vegetation that make up the mangrove ecosystem include 

Rhizophora, Sonneratia, Avicennia, and others (Paruntu et 

al. 2016). Although mangroves act as physical, ecological 

and economic functions, in reality, the existence of 

mangrove forests in Indonesia is increasingly caused by 

human factors themselves. There is an assumption that 

causes mangrove forests in Indonesia to be damaged, the 

first is utilization that is not controlled by humans, the 

second is the conversion of mangrove forests to various 

interests such as plantations, ponds, settlements, industrial 

estates, tourism, etc. without considering sustainability and 

its function to the surrounding environment (Sitorus et al., 

2017; Prawita, 2018). Therefore, in order to maintain the 

sustainability of mangroves, a sustainable management 

model needs to be applied without destroying its natural 

functions. one of the cultivation methods that can be applied 

is mina or silvofishery. 

 Silvofishery is a cultivation activity in the 

mangrove area. The basic principle of the cultivation system 

is the multiple or multiple uses of mangroves without 

eliminating the function of the ecosystem naturally so that 

the fisheries and mangroves can still play a role as 

biological, ecological and economic functions. The main 

purpose of applying the silvofishery pattern is to prevent the 

widespread destruction of mangrove forests and to preserve 

the mangrove ecosystem (Fajri, 2013). Various types of 

biota that can be cultivated in mangrove areas with 

silvofishery patterns, one of which is mangrove crabs 

(Scylla spp). 

 Mangrove crabs are one of the fisheries 

commodities that have important economic value. As an 

export commodity, mangrove crabs develop and become a 

source of state income, consumer demand from year to year 

is relatively increasing (Siahaininea, 2008). Mangrove crabs 

have been well known in the market domestically and 

abroad because of their delicious meat taste and high 

nutritional value. Based on the results of the proximate 

analysis it is known that mangrove crab meat contains 

44.85-50.58% protein, 10.52-13.08% fat and 3,579-3,724 

kcal / g energy. In addition, crab meat contains various 

important nutrients such as minerals and fatty acids (Karim, 

2013). Crab meat also contains EPA and DHA (Brown, 

2008). Mangrove crabs are native habitat in the mangrove 

area, mangrove crabs can be cultivated in the soil and can be 

cultivated in mangrove areas (Juliette, 2010). 

 The mangrove ecosystem consists of various 

types of vegetation, and from the results of research 

(Zamroni and Rohyani, 2008) states that each type of 

mangrove vegetation produces different litter so that the 

contribution of nutrients to aquatic ecosystems is also 

different. Thus, differences in the type of mangrove 

vegetation as the location of mangrove crab cultivation in 

the silvofishery system are thought to result in different crab 

growth and quality. Therefore, a study of the type of 

mangrove vegetation is needed to obtain crabs that are fast 

growing and of high quality. 

 

Formulation of the problem : 

1. What is the content of C, N, and P litter on various types 

of mangrove vegetation ? 
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2. How does the metabolism of mangrove crabs maintain a 

silvofishery system in various types of mangrove 

vegetation ? 

3. How is the survival and growth of mangrove crabs that 

are maintained by the silvofishery system on various 

types of mangrove vegetation ? 

 

II. THE RESEARCH METHOD 

 

 The research was conducted from September to 

November 2018 in the mangrove area of Mandalle Village, 

Mandalle District, Pangkep Regency, South Sulawesi as a 

maintenance location. 

 The test animals used were male mangrove crabs 

(Scylla olivacea) measuring 150 ± 10 g, which were stocked 

with a density of 10 birds/confinement. The crabs were 

imported from crab collectors in Pallime Village, Cenrana 

District, Bone Regency, South Sulawesi. 

 The container used is a cage made of bamboo 

measuring length, width, and height of each 1.0 x 1.0 x 1.0 

m which is plugged into mangrove vegetation according to 

treatment and a glass jar with a volume of 2 L each of 15 

pieces filled with water. The outer part of the cage is coated 

with waring which aims to protect the confinement from 

garbage and dirt carried by the waves. The feed used is trash 

fish, which is obtained around the study site. The feed dose 

used is 10% of crab biomass with the frequency of feeding 1 

time a day given in the afternoon. 

 Before the test crab is stocked first, the weight is 

selected and adapted to the environmental conditions of 

maintenance for 2 days. Adaptation is done by soaking the 

crabs into the water around the cage. Weighing the initial 

weight is also carried out before being stocked using a 

metering sit scale of 10 g. 

 The Sampling of litter in the mangrove 

ecosystem by installing Litter-Trap with a size of 100 x 100 

cm made of nylon net. This litter trap is placed in the 

transect line on each plot measuring 10 x 10 m mangrove 

with a height of 1.5 m above the ground to avoid tide. 

Taking litter of mangrove samples is carried out once a 

week for five weeks as sampling replications start at 7, 14, 

21, 28 and 35. This is intended to obtain data or results that 

are accurate and have a diversity of data. The litter that has 

been collected is weighed to get the value of its wet weight. 

Litter wet weight is obtained after weighing before being an 

oven. Litter dry weight was obtained after drying in an oven 

at 80 ° C until it reached a constant weight (Rudiansyah, 

2013). 

 The study consisted of 3 treatments with 5 

replications each. The three types of treatment are 

differences in mangrove vegetation, namely: A. Avicennia; 

B. Rhizophora, and C. Sonneratia. 

 The parameters observed in this study are 

mangrove litter production, survival, and growth. Litter 

production is calculated using the formula equation 

(Rudiansya, 2013): 

𝑋𝑗 =
∑𝑋𝑖
𝑛

 

Description: Xj = Production of litter every period (gram dry 

weight / m2 / day), Xi = Dry weight of mangrove leaves 

(grams of dry weight), and n = Litter-trap area (m2) 

 The synthesis is calculated using the formula 

used by Huynh and Fotedar (2004): 

S = (Nt / No) x 100 

Description: S = crab survival (%), No = number of crabs at 

the beginning of the study (tail), and Nt = number of crabs at 

the end of the study (tail) 

 The absolute growth of the average crab is 

calculated using the formula used by Effendie (2002) as 

follows: 

W = Wt - Wo 

Description: W = Growth in absolute weight of crabs (g), 

Wo = average weight of crabs at the beginning of the study 

(g), and Wt = average weight of crabs at the end of the study 

(g). 

 As supporting data during the research, 

measurements were taken of several physical-chemical 

parameters of water: temperature, salinity, pH, dissolved 

oxygen, ammonia, and nitrite. Temperature, salinity, pH, 

and dissolved oxygen are measured 2 times a day, ie in the 

morning (06.00) and in the afternoon (17.00). Ammonia and 

nitrite were measured 3 times during the study, namely at 

the beginning, middle and end of the study. 

 The data obtained were analyzed using non-

parametric statistics Kruskal Wallis test and Mann Witney u 

test. 

 

III. RESULTS 

 

A. Litter Mangrove Production 

 The average value of litter productivity in 

various types of mangrove vegetation is presented in Table 

1. 

 

 

Table 1. The average value of litter productivity in various types of mangrove vegetation 

Vegetation 
Productivity ± sd 

Litter production (g / m2 / day) N(%) P(%) C(%) 

Avicennia 1,72 ± 0,08
b 

1,39 ± 0,08
b 

0,52 ± 0,02
b 

7,70 ± 0,12
b 

Rhizophora 2,51 ± 0,05
a 

2,55 ± 0,15
a 

0,57 ± 0,02
a 

8,76 ± 0,17
a 

Sonneratia 1,38 ± 0,05
c 

1,19 ± 0,03
c 

0,43 ± 0,01
c 

7,88 ± 0,08
b 

Description: different letters show significant differences between treatments at the level of 5% (P <0.05) 

 

 The results of non-parametric statistical analysis 

of Kruskal Wallis showed that the type of mangrove 

vegetation had a very significant effect (P <0.01) on litter 

production and C, N, P. content. Furthermore, the results of 

the Mann Withney advanced test showed that there were 

significant differences (P <0, 05) on litter productivity 

between mangrove vegetation. 

 Based on Table 1 it can be seen that the highest 

litter productivity value is produced by Rhizophora 

compared to other vegetation. This shows that Rhizophora 

has a high fertility rate so that it can support the life of the 
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organisms associated therein. If seen from the tree density 

level, Rhizophora has a higher density compared to 

Avicennia and Sonneratia. This is thought to be one of the 

causes of the high productivity of litter in Rhizophora 

compared to other vegetation. According to Hossain and 

Hoque (2008) the higher the density of trees the higher the 

production of litter. Besides the density level, litter 

production is also influenced by the type of mangrove. 

Different types of mangroves will have different litter 

production. 

 Mangrove plants are strongly influenced by 

salinity, very high salinity can cause stress on mangroves 

and cause relatively low growth (Dangremond et al., 2015). 

Mangroves abort their leaves to be able to adapt to 

environmental conditions that have high salinity because 

salts absorbed by mangroves will be stored on leaves 

(Zamroni and Rohyani, 2008). Mangrove leaves are the 

largest part of litter primary production (Sharil, 2008; Saban 

et al. 2013; Zhila et al., 2013; Hardianto et al., 2015; 

Naranjo et al., 2017). 

 The results obtained in this study are in line with 

the research of Zamroni and Rohyan (2008), Saban et al 

(2013), and Wahyuni (2016) which showed that the highest 

litter production was in Rhizophora because of its high 

density. Different results were obtained by Mchenga and Ali 

(2017) who obtained the highest annual litter productivity at 

Bruguiera by 3.0 dry tons/ha/year, followed by Rhizophora 

at 2.8 dry tons/ha/year, and Avicennia's lowest at 2.0 tons 

dry /ha/year. Similarly, Suriani (2017) found that the 

average production of Sonneratia litter was 4.38 g / m2 / day 

and Rhizophora was 3.61 g / m2 / day, where Sonneratia had 

larger tree heights and advances denser when compared to 

the type of Rhizophora. The results of the Susan et al (2013) 

study also showed that the largest litter production was 

obtained from the Sonneratia species of 1.28 tons/ha/3 

months, followed by the Rhizophora species of 1.09 

tons/ha/3 months and the Bruguiera lowest of 0.64 tons/ha/3 

months. 

 

B. Survival rate 

 The average survival of mangrove crabs 

maintained by the silvofishery system on various types of 

mangrove vegetation is presented in Table 2. 

 

Table 2. The average survival of mangrove crabs that are maintained by silvofishery systems in various types of mangrove 

vegetation 

Vegetation Survival rate (%) ± sd 

Avicennia 84,00 ± 5,47
a 

Rhizophora 86,00 ± 5,47
a 

Sonneratia 86,00 ± 5,47
a 

Description: the same letter shows the value that is not significantly different between treatments at the level of 5% (P 

<0.05) 

 

 The results of non-parametric analysis of 

Kruskal Wallis showed that differences in mangrove 

vegetation had no significant effect (P> 0.05) on the survival 

of mangrove crabs. This shows that the difference in 

mangrove vegetation as a cultivation location results in the 

survival of the same mangrove crab. There is no difference 

in the survival of mangrove crabs in this study because 

mangroves are the native habitat of mangrove crabs. 

Mangrove vegetation is important for crabs as habitats and 

food providers (Maxemilie et al., 2014). The role of 

mangrove vegetation causes the condition of mangrove 

vegetation to be directly proportional to the abundance of 

mangrove crabs (Miranto et al., 2014). 

 Based on Table 2, it can be seen that the average 

survival value of mangrove crabs produced in this study is 

quite high, ranging from 84-86%. The results obtained in 

this study are higher than those of Sulaeman et al. (2008) 

who only got 41% survival. However, it is lower than Sagala 

et al. (2013) who get 100% survival using the basic 

confinement method in a single space (single room). The 

same value was also obtained by Natan (2014), namely life 

survival reached 100% with a stocking density of 1 

bird/confinement because his life was isolated in each 

maintenance box so there was no cannibalism process.  

 Mangroves and mangrove crabs live in 

symbiosis because mangroves provide suitable habitat for 

mangrove crabs and conversely mangrove crabs help in 

introducing oxygen into the mangrove substrate 

(Nagelkerken, 2008; Kochey, 2013). Mangrove crabs have a 

high survival rate due to the fact that the location of the 

research on mangrove land is still quite good so that it can 

support the survival of mangrove crabs. According to 

(Triyanto et al., 2013; Lapolo et al., 2018), damage to 

mangrove ecosystems can result in a decline in mangrove 

crab populations. Mangrove loss will be followed by a lack 

of crab species found in the mangrove habitat (Akpaniteaku, 

2014). 

 

C. Growth 

 The average value of growth of mangrove crabs 

maintained by the silvofishery system on various types of 

mangrove vegetation is presented in Table 3. 

 

Table 3. The Growth of mangrove crabs that are maintained by silvofishery systems in various types of mangrove vegetation 

Vegetation Absolute Growth (g) ± sd 

Avicennia 70,20 ± 1,02
ab 

Rhizophora 72,00 ± 0,55
a 

Sonneratia 69,43 ± 0,81
b 

Description: the same letter shows the value that is not significantly different between treatments at the level of 5% (P 

<0.05) 
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 The results of the non-parametric statistical 

analysis of Kruskal Wallis showed that the type of 

mangrove vegetation had a significant effect (P <0.05) on 

the absolute growth of mangrove crabs. Furthermore, the 

results of the follow-up analysis of the Mann Withney 

analysis showed significant differences (P <0.05) between 

the types of mangrove vegetation in the growth of mangrove 

crabs. 

 Based on Table 3 above, it can be seen that the 

absolute growth of mangrove crabs is best produced in 

Rhizophora. The absolute growth value of mangrove crabs 

maintained by the silvofishery system on various types of 

mangrove vegetation is around 69.43-70.20 g, the value of 

this range is higher than that of Samidjan and Rachmawati 

(2014) who got the highest absolute growth value of 56.5 g. 

While Sugiani (2014) obtained a high value of absolute 

growth, namely range 67.08-106.54 g. The results of the 

study by Irwani and Suryono (2012) show that crabs raised 

in mangrove areas have greater growth compared to those 

that are maintained in waters without mangroves, this proves 

that mangroves give something positive to the lives of crabs. 

 The highest absolute growth was obtained in 

Rhizophora because this vegetation had higher litter 

productivity compared to Avicennia vegetation and 

Sonneratia vegetation. Litter productivity greatly influences 

the quality of the mangrove ecosystem. Mangrove litter in 

the form of leaves, twigs and other biomass that fall also 

become a source of food for various animals and at the same 

time become nutrients that play a role in the productivity of 

marine fisheries (Zamroni and Rohyani, 2008). The quality 

of habitat environment greatly influences the speed of crab 

growth (La Sara, 2010). 

 In addition to high litter productivity, the 

abundance of macrozoobenthos in Rhizophora is also higher 

than that of other vegetation. The abundance and 

distribution of macrozoobenthos influence the presence of 

mangrove crabs in a waters region. Mangrove crabs are 

omnivorous scavengers. Adult mangrove crabs are benthos-

eating organisms or slow-moving organisms (Arirola, 1940; 

Webley, 2008; Irwani and Suryono, 2012; Karim, 2013). 

Satheeshkumar and Khan (2011), that environmental quality 

such as salinity, oxygen, temperature, and nutrition affect 

the growth of biota either directly or indirectly. Availability 

of feed and sufficient levels of feed utilization in 

Rhizophora cause the growth of mangrove crabs in this 

vegetation to be higher than that of other vegetation. 

 

D. Water Quality 

 During the research, measurements were taken of 

several physical-chemical parameters of the water for the 

maintenance of mangrove crabs presented in Table 4 as 

follows: 

 

Table 4. Results of measurements of the physical chemistry of water environment maintenance of mud crab silvofishery 

systems in various types of mangrove vegetation 

Parameter Value range Optimal Range 

Temperature 
o
C 25 – 30 25-35 

o
C (Shelley dan Lovatelli, 2011) 

pH 7,08 – 7,95 6,50-7,50 (Siahainenia, 2008) 

Salinity (ppt) 17 – 29 15-25 ppt (Setiawan dan Triyanto, 2012) 

DO (ppm) 3,12 – 4,45 3-8 mg/L (Fujaya, 2008) 

Ammonia (ppm) 0,005 – 0,012 (<0,1 ppm) (Karim, 2013) 

Nitrite (ppm) 0,22 – 0,40 (0,5 ppm) (Karim, 2013) 

 

The temperature obtained during the study ranged from 25-

30 
o
C, the pH value obtained during the study ranged from 

7.08 to 7.95. The range of salinity values obtained during 

the study was 17-29 ppt, the dissolved oxygen values 

obtained ranged from 3,12–4, 45 ppm, the average value of 

the ammonia range obtained during the study was 0.005 - 

0.012 ppm, nitrite obtained during the study was 0.22 - 0.40 

ppm. Niai this range is still considered suitable for the lives 

of mangrove crabs. 

 

CONCLUSION 

 Litter productivity and the highest growth were 

generated in Rhizophora while the synthesis obtained was 

relatively the same for each mangrove vegetation. 

 

SUGGESTION 

 In the cultivation of mangrove crabs which are 

maintained by the silvofishery system, it is recommended to 

maintain the vegetation of Rhizophora. 
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Abstract- Robotic process automation (or RPA) is associate 

rising type of business process automation technology supported 

the notion of software system robots or artificial intelligence (AI) 

workers. In traditional workflow automation tools, a software 

developer produces inventory actions to automatism a task and 

interface to the back-end system exploitation internal application 

programming interfaces (APIs) or dedicated scripting language. 

In distinction, RPA systems develop the action list by looking at 

the user perform that task within the application's graphical user 

interface (GUI), and then perform the automation by repetition 

those tasks directly with in the GUI. This may lower the barrier 

to use of automation in products that may not otherwise feature 

arthropod genus for this purpose. 

 

Index Terms- Robots ,Automation theory, Robotic laws, 

,Artificial intelligence ,Sensors, Controllers ,Programming . 

 

I. INTRODUCTION 

hen individuals initially hear the term “Robotic Process 

Automation” they could imagine shiny robots sailplaning 

around workspace buildings. In reality, this can be simply 

software package that may be created  to perform the kinds of 

administrative tasks that otherwise need to  stop-gap human 

handling .most operations teams  adopting RPA have secure their 

employees that automation would not result in layoff. Instead, 

staff is redeployed to try doing a lot of fascinating work. One 

educational study highlighted that knowledge workers didn’t feel 

vulnerable by automation: they embraced it and viewed the 

robots as team-mates. Among different technological trends, is 

predicted to drive a new wave of productivity and efficiency 

gains in the global labor. 

 

The difference between 

RPAand traditional business method automation may be likened 

to a driverless robotic car versus 

a car using control. control merely modulates vehicle 

speed, whereas the driverless car is ready to remember, learn, 

adapt, and reply to numerous driving things, as an 

individual's would. This ability and awareness is 

what provides RPA the providng over traditional business and 

information technology process automation technology 

The hosting of RPA services additionally aligns with the trope of 

a software robot, with every robotic instance having its own 

virtual workstation, very similar to somebody's employee. The 

automaton uses keyboard and mouse controls to require actions 

and execute automations. Unremarkably all of those actions 

happen in exceedingly virtual surroundings and not on screen; 

the robot doesn't would like a physical screen to control, rather it 

interprets the screen show electronically. The measurability of 

recent solutions supported architectures like these owes a lot of 

to the appearance of virtualization technology, while not that the 

measurability of enormous deployments would be restricted by 

obtainable capability to manage physical hardware and by the 

associated prices. 

To understand the idea of Robotic process Automation (RPA) 

little Illustration like, a team of eleven bank workers was allotted 

to manually review on a day to day a pair of,500 high-risk client 

accounts to work out whether or not or not payments ought to be 

processed or came. It took up to eight hours for these eleven 

workers to end the task. The work is currently performed by 

twenty computer code robots, whereas the workers are freed to 

try and do higher-value work. 

 

II. AI AND ROBOTICS  

A manufacturing process is basically a stochastic process. An 

operator uses his arms, hands, sense, and brain to perform 

operations like grasping, holding orienting, inserting, aligning, 

fitting, screwing and turning of work pieces of various shapes 

and sizes. In small and medium batch production, programmable 

automation is adopted. Robots are important aids in 

programmable automation. For precision a robot has to interact 

with the environment around it in a manner similar to man. 

Therefore, a robot should be intelligent if it has to emulate 

human capabilities.  

An intelligent robot has survived arm and end-effectors, has 

sensors and adaptive control functions with the help of computer. 

Adaptive control is necessary to correct the errors in position and 

orientations of the work pieces and the end-effectors .an 

intelligent robot must determine cause and effect phenomena. So 

it must detects the faults and minimize their effects. The thinking 

processes such as brain function are performed by a computer. 

Sensing and effecting are the body functions that can be 

performed using the basic laws and axioms of computer science. 

In order to accomplish a task, both the brain and the body 

function are to be coordinated. So a smart robot must have 

artificial intelligence that will differentiate the robot from another 

machine. 

W



International Journal of Scientific and Research Publications, 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8651 

Figure 1: Simplified model of AI/Robotics

 

Sensing includes seeing, hearing, touching, smelling and 

measuring. The sensors gather and produce information. They 

have little ability to reason about it. 

Effecting can be done by actions. The action can be 

accomplished by manipulators using body, arm, wrist, hands, 

fingers, legs, wheeled vehicles (mobile robot) and with various 

means of communications. 

The components of interpreting, generating and reasoning are 

necessary to acquire knowledge about the environment. These 

components in fact, recognize, locate and assemble the objects 

and may direct the changes in the environments.

Interpreting information is a means to understanding the 

environment. However, interpreting information in proper 

context in the proper context is necessary. Generating function is 

a means to influence the environment. Reasoning is

cope with unforeseen, incomplete, and uncertain and perhaps, 

conflict ting information to act or react to the environment.

 

A. Robotic laws 

Sir isaac asimov dealing on the subject of robotics framed three 

basic laws which the roboticists still obey with respect.the laws 

are philosophical in nature,they are as follows 

First Law    :A robot must not harm a human begin or through 

inaction,allow one to come to harm. 

Second Law :A robot must always obey human begins unless it 

is in conflict with the first law. 

Third Law   :Arobot must protect itself from harm unless that is 

in conflict with the second laws. 

 

B. Types of robot controls 

There are different types of controller used in robotics. There are:

1. Drum controllers 

2. Air logic controller 

3. Programmable controller 

4. Micro process –based controller 

5. Minicomputer –bade controller 

 

Drum controller 

In drum controller, as the drum rotates, it actuates those switches 

which are wired to hydraulic or pneumatic valves. Thus, the 

manipulator movements are controlled by th

advancement of the drum. It is now obsolete. 

 

Air logic controller  
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There are different types of controller used in robotics. There are: 

In drum controller, as the drum rotates, it actuates those switches 

which are wired to hydraulic or pneumatic valves. Thus, the 

manipulator movements are controlled by the rotation 

Air logic controller employs a number of pneumatic valves 

which in turn control the opening and closing of the main valves 

of the robot manipulator in close synchronization with

 

Programmable controllers 

In a programmable controller , the sequential order in which the 

switches are to be operated in kept in the memory .it can be 

entered into the controller with the help of a keyboard .The 

program can also be displayed on the CRT screen. Programmable 

controllers may be wont to control and coordinate numerous 

tasks to be done by the peripheral devices as well as robots.

 

Microprocessor-based controller 

The microprocessor based control is the most popular robot 

control system. Microcomputer of various types may be 

employed to program the sequential tasks or motions and store 

them in its memory. It contains special circuitry to interpret the 

programs kept in its memory and at the same time it can also 

count the number of sequential events or tasks accomplished. It 

is versatile, programmable and has good memory .point

continuous path and controlled path motions can be easily 

programmed in microprocessor –based robotic system.

 

Minicomputer-based controller 

Robots having higher payload are manipulated through a 

minicomputer-based controller 

 

C. PROGRAMMING METHODES

Programming of a robot can be done by several methods

• Lead through programming

• Teach pendant programming

• Textual programming using computer terminal

 

Lead through programming 

In this method robot is switched to program mode when the 

operant holds the robot manipulator or its wrist and moves it 

through a desired path. The robot controller memorizes all the 

points so generated. During playback, the robot manipu

describe the same path as taught during learning. Moreover, 

editing facility can be provided to compensate for error. Some of 

the robots with continuous path control system use joystick. As 

the joystick is moves in different axes, the robot manipula

axes follow the motions exactly .speed commands are provided 

to increases or decrees the speed of the manipulator.

 

Teach pendant programming 

Teach pendant is the most popular method of programming 

industrial robot. 

 

Text programming 

Micro computer are used for programming industrial robots and 

different languages has been devolved for both on

line monitoring. Robot software languages include facilities such 

as subroutines ,program branching ,interruptions and signaling to 

peripheral equipment ,etc. different languages for robot software 

system include VAL used in Animation robots, SIGLA used in 

sigma robots ,HELP used in pram assembly robots , AUTOPASS 

in IBM robots and so on .at present , there are many different 

robot programming languages with various important features 
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Air logic controller employs a number of pneumatic valves 

which in turn control the opening and closing of the main valves 

of the robot manipulator in close synchronization with the timers. 

In a programmable controller , the sequential order in which the 

switches are to be operated in kept in the memory .it can be 

entered into the controller with the help of a keyboard .The 

on the CRT screen. Programmable 

controllers may be wont to control and coordinate numerous 

tasks to be done by the peripheral devices as well as robots. 

The microprocessor based control is the most popular robot 

system. Microcomputer of various types may be 

employed to program the sequential tasks or motions and store 

them in its memory. It contains special circuitry to interpret the 

programs kept in its memory and at the same time it can also 

sequential events or tasks accomplished. It 

is versatile, programmable and has good memory .point-to-point, 

continuous path and controlled path motions can be easily 

based robotic system. 

having higher payload are manipulated through a 

PROGRAMMING METHODES 
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Lead through programming 

Teach pendant programming 

Textual programming using computer terminal 

In this method robot is switched to program mode when the 

operant holds the robot manipulator or its wrist and moves it 

through a desired path. The robot controller memorizes all the 

points so generated. During playback, the robot manipulators 

describe the same path as taught during learning. Moreover, 

editing facility can be provided to compensate for error. Some of 

the robots with continuous path control system use joystick. As 

the joystick is moves in different axes, the robot manipulator 

axes follow the motions exactly .speed commands are provided 

to increases or decrees the speed of the manipulator. 

Teach pendant is the most popular method of programming 

used for programming industrial robots and 

different languages has been devolved for both on-line and 0ff-

line monitoring. Robot software languages include facilities such 

as subroutines ,program branching ,interruptions and signaling to 

ent ,etc. different languages for robot software 

system include VAL used in Animation robots, SIGLA used in 
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like flexibility in editing ,interpreting ,compiling, simulating and 

debugging facilities. 

 

D. Robot sensors  

In order to function effectively, a robot has to receive 

information from the environment for necessary manipulations, 

send signals to various joints for necessary moments and interact 

with the peripheral equipment. The object should not be pressed 

had or deformed or slip. Sometimes it’s necessary to have prior 

knowledge regarding the form of the object before it’s gripped. 

Therefore, it’s needed to sense and measured all the important 

geometrical parameters of the object lying in an environment. 

Sensory feedback is, of cause, more important for unstructured 

environment 

Usually there are two basic kinds of sensors for searching, 

recognizing, grasping and place the objects .they are tactile and 

non-tactile .Tactile sensors are contact sensors that has to brought 

connected with the object to get signals to measure the necessary 

quantities while non-tactile sensors are contactless sensors that 

sense the signals remotely, but only within the required range of 

distance from the object. When the tactile sensors make physical 

contact with the object, an electrical analog or digital signal is 

generated and sends to the robot controller. Electrical signals 

may be obtained through the contacts of micro switches .signals 

may also be obtained through mechanical pressures which 

changes resistances of electrical strain gauges in piezoelectric 

crystals 

 

Typical contact type’s robotic sensors include 

• Force sensors 

• Torque sensors 

• Touch sensors 

• Position sensors 

 

Non tactile sensors detect and measures magnetic fields, infrared 

and ultraviolet light, x-rays, electrical fields, ultrasonic sound 

waves or electromagnetic waves  

 

Typically non-contact sensors include 

• Electro-optical imaging sensors 

• Proximity sensors 

• Range imaging sensors 

 

Imaging sensors may use a laser scanner. Computer-vision user 

artificial intelligence (AI) to determine cause and affect 

phenomena to detect the fault or minimize their effects. Vision –

robots acquire knowledge about the environment by the 

interpreting, generating and reasoning components 

 

E. Improved data Analytics  

 

Each task the robot executes 

produces data that, once gathered, permits for an analysis. This 

drives better decision making within the areas of the processes 

being machine-controlled. once data is expeditiously combined, 

compared, and contrasted to data collected in different areas, 

it permits for better decision making on each a micro and macro 

level. As each step in a very process is traced, an organization is 

ready to spot gaps wherever processes can 

be further optimized to extend potency. 

F. Increased efficiency  

As software package robots handle the plenty of repetitive, 

tedious jobs during a business, employees  can participate in 

further else activities that involve personal interaction, problem 

determination, and deciding. 

Robotic process automation permits employees to finish tasks 

that are a lot of valuable to the company and its 

customers. once employees feel their work is valued and worthy, 

their productivity will increase, that will increase work retention  

rates. however on the far side having the ability to participate in 

additional added activities, employees area 

unit higher supported for their added tasks. this 

could facilitate increase productivity. Again, a similar volume of 

work can be done in less time, thereby permitting downstream 

work to begin sooner. 

 

III. ADVANTAGES 

Robotic process automation software system and services are 

ready to run applications the manner a person's operator would. 

Supported rules, the work flow operate automatically 

complicated tasks. RPA brings a full form of advantages like: 

1) Continuing service: once it involves running real 24/7 

service, software package robots emerge as obvious what 

they are doing, no need to take breaks while doing tasks. 

2) Scalability: The processes fixed for one software robot are 

often enlarge to any number of other robots and conversely, 

robots are often decommissioned of a process to work on 

another one.  

3) Truthfulness: Once allotted tasks, robots are designed to 

faithfully complete the instructions without failing.  

4) Time: Whereas it takes years to implement traditional 

projects with humans, it only takes weeks with robots. 

5) Improved Efficiency- The wonder of RPA is that it’s 

designed to alleviate human employees of their repetitive 

daily tasks. once technology handles these tasks and 

workflows, the method runs abundant faster and afterwards 

works more effectively. 

6) Greater Productivity-When technology does the heavy 

lifting, as is the case with RPA, output can be considerably 

increased.moreover, knowledge employees are going to be 

freed up to use their skills and knowledge to further 

necessary projects that drive innovation and growth. 

7) Elimination of human errors-Even the foremost careful 

human worker can make an occasional mistake. 

Unfortunately, typically these errors can prove to be 

incredibly costly. With robotic process automation 

technology, this risk is eliminated, resulting in larger 

accuracy. 

8) Cost saving- While implementsing robotic process 

automation does require an upfront investment, the overall 

increase in efficiency and productivity as well as reduction 

in human errors quite justify the expense. 

9) Lower turnover- once human employees are no longer 

slowed down by boring, repetitive and mundane tasks, 

satisfaction levels can naturally rise. Furthermore, 

employees can appreciate the flexibility to participate in 
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additional high-level projects, additionally disposal to larger 

worker satisfaction and retention. 

IV. DISADVANTAGES 

1) Monetary Expense-Budgetary restrictions are among the 

most important reasons why businesses are not prefer to 

implement RPA. 

2) Lack of technical ability- Many of us believes that in 

order to leverage robotic process automation, the end 

user should possess significant technical ability. This 

thought sometimes holds them back from reaping the 

various advantages that area unit accessible to them. 

3) MajorChange- doping a replacement technology needs 

modification, however with the proper tool, the impact 

of that change is much less noticeable and disruptive 

than many realize. 

4) Redundancy- Another common concern of these 

resistant to RPA is that the worry that robots will 

replace human workers, when its main purpose is to 

actually support humans within the work. 

 

V. EXISTING RPA TASKS 

a) RPA at workplace 

While adopting RPA at businesses, it’s actually because they’ve 

known issues with their inheritance systems that area unit losing 

them time and money. As an example, once a business has an 

inefficient manual methodology for commercial document 

fulfillment wherever human agents have to be compelled to 

manually question the system for brand new orders and 

physically validate each, the method isn't solely long and tedious, 

however at risk of human errors. With RPA package, the method 

might instead operate just like the following: 

1. The RPA system automatically pulls data from the client 

system, checking for brand new purchase orders, reducing 

fulfillment times and increasing productivity. 

2. Once a purchase order is downloaded it will be right way  

pushed into the legacy system. 

3. The agent acts as a “human-in-the-loop” and manually 

validates the order for accuracy based on the customer contract. 

4. RPA software package then uploads the acquisition order into 

a database wherever discounts area unit automatically applied 

supported client agreements. 

5. Agents then check the consummated order, guaranteeing 

quality control and human bit. 

6. With additional machine learning capabilities, RPA software 

package will begin to find out and adapt to the present method 

for even larger gains in potency that over time, would require 

less human interaction to make sure accuracy. 

By adding RPA to this legacy system, the fulfillment process can 

be significantly improved and bottlenecks in productivity, 

especially during busy seasons, can be eliminated entirely 

resulting in higher client satisfaction. 

 

b) RPA at banking industry 

How about we look the more carefully at the banking industry. 

RPA systems will effectively perform several tasks related to 

loan origination and account management. However, RPA 

typically can’t determine if the person making the inquiry is who 

they say they are. By analyzing unstructured data (e.g. say, 

reviewing a scanned passport image and matching it against a 

customer’s account record), machine learning is then able to 

create a connection between doing and thinking in an automated 

environment. 

 

c) In HR And Business Support - It's Coming 

The use of artificial intelligence and advanced analytics are 

apparent and mature in industrial settings, whereas in support 

functions like unit of time, it's the potential to be even as 

revolutionary however the uptake has been a bit slower but the 

uptake has been a little slower. For example, in HR, on boarding 

the process of hiring new members of staff and putting them to 

work following recruitment generally takes around one month, 

according to recent research by CareerBuilder. The various 

processes taking up references, verifying identities, carrying out 

health and safety assessments and ensuring hires have an 

understanding of company practices, policies and culture  

requires a complex set of actions and toolsets which are not easy 

to automate. However, there’s a lot to gain as well as driving 

efficiency by cutting down time spent on mundane but vital 

processes and compliance, automating tasks like this will free up 

skilled workers to apply them more creatively. Finally it doesn’t 

mean we will replace HR departments with robots but that 

automation will severely augment the jobs people will be doing 

in support functions like HR. Parts of the workload dealing with 

interpersonal or disciplinary issues still require a human touch. 

 

d) Intelligent process automation(ISP) 

The next step within the automation journey is IPA (Intelligent 

process Automation). RPA is intended simply to follow 

directions, whereas IPA that is created from RPA and AI 

(Artificial Intelligence) has the aptitude of learning from 

expertise that it then applies to boost on future tasks. Almost 

without people noticing, AI is fast becoming part of our daily 

life. Examples include the mobile phone ‘personal assistants’ 

Sire and Cortana; Amazon’s ‘Alexa’ voice service, and several 

types of fraud detection software used by banks. Currently AI 

remains fairly immature, but evidence suggests that this 

disruptive technology will transform many industries, including 

insurance. A number of start-ups are capitalizing on this 

prediction, for example, the New York-based company 

Lemon.ade, which sells insurance using a Chabot Smartphone 

app and exploits automated algorithms to great success for 

speeding up its claims service. This is one example of AI but for 

insurers, the possibilities seem endless. From spotting patterns 

and suspicious activity for fraud detection to using virtual 

assistants with the addition of chat bots for a more natural 

interaction experience and finally self-service robotics, which 

provides the capabilities for websites and mobile applications to 

be dynamically created, and allow RPA/IPA to serve customer 

requests directly. For an industry typically viewed as staid and 

old-fashioned, this may present an opportunity for many 

insurance companies to rebrand themselves as leaders in digital 

innovation. 

IPSoft, Inc., and Rage Frameworks Inc. in the US, and Blue 

Prism in the UK, are established platforms already in use – 

IPSoft describes its product Amelia as follows: “[It] can digest an 
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oil-well centrifugal pump manual in 31 seconds – and give 

instructions for repairs – and do the job of a call-center operator, 

a mortgage or insurance agent, even a medical assistant, with 

virtually no human help. Fluent in 21 languages, Amelia 

understands implied, not just stated, meanings, and improves 

Examples of Existing RPA and AI Products  

e) Atos SE has been using RPA to automate IT tasks in 

customer legacy infrastructure tasks in functions such 

as ticket management, incident management and server 

load balancing, which were previously done by 

humans. 

f) Oracle Policy Automation Cloud Service is described as 

RPA software that reads business rules and policies 

written in natural language and then, based on those 

rules and policies, decides what questions to ask the 

customer, performs eligibility checks and produces a 

decision report.  

g) Ross, touted by its provider as “the world’s first 

artificially intelligent lawyer” built on IBM’s Watson. 

Designed to understand language, postulate hypotheses 

when asked questions, research, and then generate 

responses asked questions, research, and then generate 

responses (along with references and citations) to back 

up its conclusions. Also monitors law around the clock 

to notify you of new court decisions that could affect 

your case. 

h) RPA at business cases 

 

In most industries, the average employee spends up to 80% of 

their day on repetitive tasks that don't require creativity or deep 

thinking. These mundane tasks are meant to be automated. To 

illustrate this, the following are a few of practical business cases: 

• Fraud detection: Robots can assist human bank 

employees performing background checks and time-

consuming fraud investigations while the employee can 

focus on customer satisfaction. 

• Form-checking: Robots can handle tedious customer 

order-checking to prepare the delivery process. It 

decreases the required time and at the same time 

reduces the margin of error. 

• Claim processing: Robots can review customer claims 

and identify who will end up with a refund without 

requesting any aid from a human. 

• Fax categorizing: Robots can convert fax images to 

machine-readable text and then extract data and 

categorize faxes. 

 

Artificial intelligence empowers RPA. Many various business 

cases for RPA are being realized within innovative companies 

from many different industries. Use cases include accounting, 

billing management, and customer on boarding, data validation, 

customer service inquiry routing, inventory list updating, loan 

qualification, risk assessment, and official document validation. 

RPA promises to be able to run 24/7 with no stops, no breaks, no 

sleeping time, no vacations, and no sick leave, without 

forgetting, omitting, misunderstanding, or underestimating errors 

and without encountering any problems. 

 

VI. NEW CAPABILLITES WITH RPA AND AI 

1) Increasing security.  

A software robot could be used to execute a process as directed, 

without inappropriate data collection, fraudulent intervention or 

deviation from prescribed process. – E.g., could be particularly 

useful with the most sensitive data such as personal pensions and 

administrative affairs of armed forces personnel, or financial 

services where having a person access multiple systems could 

increase the risk of fraud New Capabilities with RPA and AI. 

2) Promoting self-service. 

A principal barrier to the adoption of self-service is often 

technological Robotic process automation could be used to 

provide a means of deploying new self-service solutions where 

robots simply mimic the behavior of humans to perform backend 

transcription or processing activities 

3) Promoting use of big data. 

RPA software could be used to collect and organize inconsistent 

data from among disparate systems to make it usable by AI for 

big data analytics. Helping legacy systems work with cloud-

based systems. For example, RPA software could be used to 

enable automated ordering and provisioning of services through a 

cloud interface that is translated to work with more traditional 

systems. 

4) Overcome Geographic Hurdles. 

This could create new business opportunities for clients that have 

political or regulatory impediments to off shoring their IT 

functions or business processes. It could also reduce to need to 

relocate operations to take advantage of labor arbitrage. 

 

VII. CONCLUSION 

Robotic process automation (RPA) provides advanced software 

system robots taking the place humans whenever complicated 

processes or routine tasks will be machine-controlled. That being 

said, how will artificial intelligence and connected technologies 

empower it? As we have a tendency to enter the digital 

transformation era, our industries are coverage that their task 

forces are operational regarding eightieth of their IT processes 

manually, lowering their performance and motivation. At a 

similar time, they estimate that a minimum of five hundredth of 

those tasks may be automatic.RPA uses software package and 

methodologies that are capable of taking advantage of the most 

recent technologies together with artificial intelligence, machine 

learning, voice recognition, and linguistic communication 

process to require automation to future level. That creates it a 

requirement for corporations of all industries that wish to convey 

their business right along the digital transformation journey. 
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Abstract- The purpose of this study was to examine EFL students' 
and teachers' perception and practice of learner autonomy at 
Wolyta Sodo University, Ethiopia. To achieve this purpose, 
descriptive survey method was employed. Simple random 
sampling was used to select 112 subjects out of 398 student 
population. The obtained data were analyzed by employing 
statistical tools such as frequency, percentage, mean, Chi-square 
and independent sample t-test using SPSS window 15 software. 
Participants’ responses show that students did not seem to exert 
effort in involving autonomous learning activities. Similarly, the 
teachers were not able to encourage learners to do these activities 
and tasks by themselves. On the other hand, there is no significant 
difference in students and teachers perception of taking 
responsibility. Independent sample t-test between teachers' and 
students' perception of students' ability in language learning is 
3.34, p= 0.00. Concerning language learning strategy use students 
and teachers usually employ cognitive strategies. Teachers rarely 
employ monitoring and evaluation strategies in their instruction. 
English language teachers are recommended to be aware of the 
value of independent language learning, to be prepared to assume 
new roles in the classroom, to prepare autonomous learning 
contents and tasks in their instructions. They should provide 
learners with choice based on their needs and involve them in 
decision-making in their learning so that their motivation is 
enhanced. 
 
Index Terms- autonomy, readiness, learner responsibility, self-
regulated learner, perception, autonomous learners 
 

I. INTRODUCTION 
t is a commonly held belief that education is meant to bring 
about desirable behavioral changes in the learner in terms of 

knowledge, skills and attitude. It should, in the main, have the 
purpose of effecting durable outcomes on the target learners. 
Besides learning specific contents and acquiring skills that are 
relevant to certain fields, students need to be able to get, from their 
school experiences, the methods and techniques that help them 
become self -learners in their future studies and real life, too. 
These methods and techniques enable learners to develop 
autonomy in acquiring further knowledge and understanding. In 
connection with this, the following quote is worth noting: "The 
value of education resides not alone in the knowledge which has 

been acquired, but even more, in the skills which give students 
independence in expanding further knowledge and understanding” 
(Blue, 1988: 129). 
           Over the last twenty years and as a consequence of the 
changed views in the field of English Language Teaching, a great 
emphasis has been put on the role of learners (Dickinson, 1989; 
Tudor, 1993). That is, language teachers started to put students at 
the center of classroom organization respecting their needs, 
strategies and styles. This resulted in the emergence of the notion 
of learner-centered education which views language learning as a 
collaborative process between teachers and learners rather than a 
set of rules to be transferred to the learners from teachers. 
According to Tudor (1993) learner-centeredness is not a method, 
nor may it be decreased to a set of rules. However, it is an 
approach, which views students to have more active and 
participatory roles in the learning process than in traditional 
approaches.  
           This new perspective of learner-centeredness has changed 
the roles of learners and teachers in the classroom. In today’s 
language classroom, learners are expected to take more 
responsibility for their own learning, and teachers are expected to 
help learners become more independent inside and outside the 
classroom. These developments have brought the concept of 
“learner autonomy” in the field of language teaching (Aoki, 1999; 
Benson, 2001).  
           In a learner-centered classroom, the curriculum involves 
learners in some ways. According to Nunan (1989), in a learner- 
centered classroom teachers and learners will work collaboratively 
for the curriculum development and learners will be allowed to 
make decisions on content selection, methodology and evaluation. 
Nunan (1996) also discusses the two complementary aims of 
learner-centered classrooms. One of them focuses on language 
content, the other focuses on learning process. He adds that 
throughout the achievement of these aims, learners need to decide 
what they want to learn and how they want to learn. In this phase, 
it is the teacher’s duty to create such conditions in which they 
educate students in the skills and knowledge they require while 
making choices about the process and content of their learning. 
Tudor (1993) has suggested that if teachers were to create those 
conditions, students will be able to benefit most from the teaching 
and learning process, particularly in the following areas: (a) more 
relevant goal setting with the contributions of students, (b) more 
effective learning enriched with students’ preferences, (c) more 
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benefit from activities, the content of which decided by students, 
(d) more efficient study program with more student involvement. 
           Moreover putting an emphasis on the learner in a foreign 
language learning process has been the greatest possible 
importance for some approaches. One of them is communicative 
language teaching (CLT), which emerged with the changed views 
on the nature of language learning in the 1970s and 1980s. The 
issue of learning how to learn, or developing autonomous learning 
skills has been recognized in language teaching circles, especially 
since the advent of the movement towards communicative 
language learning and teaching (Tudor, 1993; Sharp, 2002; 
Nunan, 1989).  
           According to (Wenden, 1991; Voller, 1997; Dickenson 
1988), one useful effect of the movement towards more 
communicative language instruction has been the recognition 
given to the role the students play in the process of learning a 
language. In effect, the old belief that the teacher teaches and 
learners learn has never been influential as such and, as a result, 
there has been a shift of emphasis in classroom instruction, and 
research from the process of teaching to the process of learning. 
As Wenden further comments, this shift of attention needs a 
student- centered approach and participatory model of teaching. 
This prominent shift towards learner-centeredness in language 
education has led to the emergence of the concept of learner 
autonomy.  
           The concept of autonomy first entered the field of language 
teaching with adult self-directed learning and autonomy, defined 
as the capacity to take charge of one’s own learning (Holec, cited 
in Little, 1991; Littlewood, 19970). In self-directed learning, the 
objectives, progress and evaluation of learning were determined 
by learners themselves. 
           Fostering the development of learner autonomy rests on the 
pedagogical claim that in formal educational contexts, reflectivity 
and self-awareness produce better learning (Little, 1991; White, 
1995; Voller,1997).Little, as cited by Mesfin (2008) summarizes 
the arguments in favor of learner autonomy in learning a language 
up in to two key points. First, if learners are reflectively involved 
in planning, monitoring and evaluating their learning, they learn 
more successfully than if the teacher does these on their behalf 
because in the former case, the learning becomes more 
meaningful, personal and focused, and second this reflective 
engagement in learning is likely to enable the students to 
effectively integrate the learnt input with their schematic 
knowledge. 
            The idea of learners’ taking more responsibility in the 
learning process is supported for two reasons: learning can only 
be performed by learners themselves and learners need to gain the 
ability to carry on learning after formal education (Holec, 1981; 
Hedge, 1994; Little wood, 1999). Moreover, Little (1991) 
highlights that this responsibility involves taking the control in 
many processes which have traditionally belonged to the teacher 
such as deciding on learning objectives, selecting learning 
methods, evaluating and monitoring the learning process, etc.  
Learners become active participants accepting responsibility for 
their own learning. According to Benson and Voller (1997), this 
responsibility shift requires some changes in teachers’ roles.  
           On the other hand, autonomous learners take control of 
their learning with the help of critical thinking skills and learning 
strategies. For example, some researchers (Wenden, 1991; White, 

1995; Cotterall, 1999) mention the crucial role of using meta-
cognitive strategies in autonomous learning. In the cognitive 
literature on learning, autonomous learning is referred to as self-
regulation, and planning, monitoring and evaluating are 
commonly referred to as the three key strategies required for self-
regulation 
           The recent literature abounds with studies that focus on 
promoting the necessary skills required for autonomous or self-
regulated learning such as teaching students learning strategies, 
raising students’ awareness on the learning process, increasing 
student involvement to help them become more self-regulated or 
autonomous ( Dickenson, 1988; Lee, 1991; Benson and 
Voller,1997). All these concepts are related to teaching students 
how to think, how to learn and to take control over their learning.  
           The traditional teaching methods requiring passive learning 
are not efficient to meet the demand of language learning, and that 
encouraging greater learner autonomy greatly assists students to 
learn efficiently and effectively (Holec, 1981; Wenden, 1991; 
White, 1995; Little wood, 1999). Developing autonomous 
learning is indispensable as the aim of all education is to help 
people think, act and learn independently in relevant areas of their 
lives. In this respect, a strategy for developing autonomy in 
language teaching and learning will require, among other things, 
enhanced willingness and readiness to take charge of learning, 
self-awareness to improve motivation and cognitive and meta-
cognitive language learning strategies. It is necessary to research 
the participants’ perception and practice of learner autonomy. In 
order to find out whether students and teachers are ready for 
developing autonomy in learning English calls for a research. 
           In Ethiopia, where English is learned not as second 
language, but as foreign language, learners need to be autonomous 
because their environment provides few opportunities to actually 
use English in daily life. Learner autonomy has recently been 
gaining increasing popularity in language teaching circles as 
evidenced by the great emphasis it has received in the ELT 
literature. As Dornyei (2001) puts it, a great many books and 
articles have recently emphasized the role learner independence 
plays in producing effective and life- long language learners, by 
creating in them a sense of responsibility or duty-mindedness, 
which helps them to take the lion's share in their language study. 
It is often stressed that if students are committed to their learning, 
the problem of motivation is likely to be solved since autonomous 
learners can develop attitudinal conditions that can alleviate 
setbacks in motivation (Little wood, 1999). It is with this rationale 
that Brookes and Grund (1988:1) firmly argue in favor of 
autonomous language learning, saying, "It seems axiomatic that 
learner autonomy should be the goal of every learner and every 
teacher". 
           Learners need to participate in the teaching learning 
process to a great extent. They are expected to be responsible for 
their own learning before they join universities. Voller (1997) 
suggests that in learning cultures which are teacher centered there 
can be adjustment problem to a more student centered approach. 
Voller also adds that when preparatory students’ progress to 
tertiary level education, there can be difficulties. The learning 
process needs to shift from being passive to active: from teacher 
dependence to more learner independence. Concerning this, 
Dikenson (1988) states that university-level language learning 
involves higher, more demanding skills and tasks such as reading 
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a novel, analyzing a poem or story, listening to lectures, or writing 
a research paper where learning independently is sought. 
Therefore, grade twelve students should be helped to practice 
autonomous learning practices. 
           There is a sound theoretical argument favoring learner 
autonomy in learning language. Learner autonomy leads to 
success in the language being learned (Scharle and Szabo 2000; 
Dornyei, 2001; Onozowa, 2010). Involving students in decisions 
about learning goals, activities, materials, assignments, etc. means 
providing them with a share of the responsibility over their own 
language learning (Little, 1991). This opportunity enables them to 
evaluate the process and outcome of their language learning 
(Clark, 1978). Sharing responsibility on decision making process 
can help learners develop a sense of responsibility for their own 
learning, which is the basic component of learner autonomy. 
           Similarly, since the adoption of student-centered approach 
and communicative language teaching which require among other 
things, "training learners to monitor and assess themselves to be 
an emphasis on the subject of student freedom to participate 
actively in language learning, rather than being coerced only to act 
according to the teachers’ wishes and preferences.”(Scharle and 
Szabo, 2000:22). Particularly, it is taken for granted that high 
school English language teachers are aware of how to encourage 
students to become independent learners of the language. 
           The fact that there has been a shift in approach to the 
teaching and learning of English has not been a guarantee for the 
development of learner autonomy. There are symptoms that the 
situation in Ethiopian high schools is otherwise. Freshmen 
teachers at Wolyat Sodo University are often heard of complaining 
about their students' inclination to entirely rely on their teachers, 
considering the latter solely responsible for student success or 
failure. 
           Similarly in the context where the researcher works 
teachers are still responsible for a list of management tasks such 
as selecting learning materials and topics, keeping records and 
evaluating progress, allocating time to tasks and so on. Moreover, 
from the point of view of learner autonomy, these tasks may be 
considered as diminishing students' perception of taking 
responsibility since the act of learning something must always be 
personal, individual act (Dickinson, 1989). But there is no 
independence and autonomy when at least some of the 
responsibilities specified are not vested in the students, but 
entrusted to the teachers. 
           Learner autonomy can be promoted not only by the 
students' readiness but also by the teachers' readiness and 
commitment to develop it. It equally requires the teachers' 
awareness and effort. The teacher and students should work 
together for the same goal, producing independent learner. 
However, if the teachers' practices and views in language learning 
do not relate in any degree, it would be very difficult to achieve 
autonomy in learning language. Furthermore, as it has been 
indicated earlier there is a scarcity of researches conducted on 
learner autonomy. That means, even though the learners are poor 
to take control of their learning by themselves, there is knowledge 
gap on how to develop learner autonomy on the grade level in 
focus. Thus this study was partially a reaction to this situation. It 
tried to achieve to answer the research questions and achieve the 
objectives that follow them. 
 

1.2. Research Questions 
The study will try to answer the following research questions:  

1. Do EFL freshmen students and teachers at Woayta Sodo 
University employ autonomous language learning 
activities in the teaching -learning process? 

2. Is there a significant difference between EFL freshmen 
students' and teachers' perceptions of learner autonomy 
(responsibility and ability perception) in learning English 
at Woayta Sodo University? 

3. Do EFL freshmen students and teachers employ language 
learning strategies (cognitive and meta-cognitive 
strategies) in the teaching-learning process at the school 
in focus? 

 
1.3. Objectives of the Study 
 
1.4.1. General Objectives of the Study 
           The main intent of this study is to investigate EFL freshmen 
students and teachers perception and practice of learner autonomy 
at Woayta Sodo University.  
 
1.4.2. Specific Objectives of the Study 
The study has specific objectives given below 

1. The study intends to assess whether EFL freshmen 
students and teachers at Woayta Sodo University use 
autonomous learning activities in the teaching -learning 
process. 

2. It investigates the difference in perceptions of learner 
autonomy (responsibility and ability perception) between 
EFL freshmen students and teachers in learning English 
at Woayta Sodo University. 

3. It tries to find the language learning strategies (cognitive 
and meta-cognitive strategies) employed by EFL 
freshmen students and teachers in the teaching-learning 
process at the university in focus. 

 
1.5. Significance of the Study 
           This study is significant in various ways. First of all, it is 
believed that it can initiate EFL teachers, especially those who 
teach freshmen, to take practical actions to produce independent 
learners of the language by bringing the issue of learner autonomy 
to the attention of these teachers and helping them to revitalize 
their awareness of the matter. Secondly, it helps EFL teachers to 
know the extent of their students’ readiness to accept 
responsibility and take control of their learning before adopting 
learner training. Third, the study can benefit teachers who are 
likely to alert their learners into activities and practices pertinent 
to the development of autonomy in learning English. Furthermore, 
the study can be of help for syllabus designers and material writers 
to take into consideration the task of creating syllabuses and 
materials that are geared towards encouraging students to develop 
autonomous learning skills in studying English. It can serve as a 
preliminary idea for any interested researcher in the area. 
 

II. RESEARCH METHODOLOGY 
           This chapter gives a brief account of the methodology 
employed in this research. It highlights the research design, 
population of the study, sampling technique, and data gathering 
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instruments, procedure of data collection and the methods used in 
data analysis. 
 
2.1. Research Design 
           This study employs a descriptive survey design, including 
both quantitative and qualitative techniques. Survey methodology 
is chosen since it provides a quantitative or numeric description of 
trends, attitudes, or opinions of a population by studying a sample 
of that population (Creswell, 2003). A survey is also suggested for 
examining the relationship between and among variables to 
answer questions and hypothesis. Therefore, it could be useful to 
describe the existing situation about students' and teachers' 
perception and practice in developing learner autonomy. In 
addition, this method, as Payne (2004) points out, is used to mix 
qualitative and quantitative methods in data collection and 
processing, that is, it adopts a mixed approach research design. 
 
2.2 Population of the Study 
           The target population of the study is EFL freshmen students 
and teachers at Wolyta Sodo University. There were 110(76 males 
and 34 females) freshmen EFL students and 12 teachers in the 
university in 2006 E.C academic year. Freshmen students were 
chosen since it is crucial to practice autonomous and independent 
learning as higher education institution is increasingly sought. 
 
2.3 Sampling 
           Comprehensive sampling was employed to include all of 
the 110 students enrolled in two sections to fill out the 
questionnaire. Most scholars suggest including all the population 
in a study when the number of the population is too small (Kumar, 
1996; Gay and Airasian, 1988; Creswell, 2003). Moreover, eight 
teachers were randomly selected to fill out the questionnaire and 
for classroom observation. 
 
2.4. Data Collection Instruments 
           To elicit the data from participants (students and teachers), 
the researcher used three data gathering methods. Namely: 
questionnaire, interview and classroom observation. 
Questionnaire and interview were chosen because questionnaire is 
believed to be a useful tool to gather data on a wide range of topics 
from a large number of respondents, while interview has the 
advantage of generating active face-to-face interaction between 
the researcher and the informant (Kumar, 1996).  
 
2.4.1. Questionnaire  
2.4.1.1. Construction of the Questionnaire 
           Questionnaire was designed to see freshmen EFL students' 
and teachers’ perception and practice of learner autonomy at 
Wolayta Sodo University. Prior to the construction of the 
questionnaire, relevant literature was reviewed. For this purpose, 
the questionnaire was constructed to compare activities and tasks 
students involve in learning English autonomously and teachers' 
practices in promoting autonomy, students' and teachers' 
perception of each other’s responsibilities, students' and teachers' 
perception of students’ abilities, and cognitive and meta-cognitive 
strategies students and teachers employ in developing learner 
autonomy.   
 

           The rationale behind this compilation was that each section 
could be thought of as manifestations of autonomous language 
learning behavior. That is, when the relevant literature was 
searched for, it was inevitable to come across the relationship 
between learner autonomy and the areas mentioned above. For 
instance, Littlewood (1996) states that learners’ willingness to 
assume responsibility is the center of the notion of autonomy. 
Furthermore, Crabbe (1993) states the necessity of learners’ using 
opportunities inside the classroom to attain success. Finally, in the 
cognitive literature on learning, autonomous learning is referred to 
as self-regulation, which requires students’ use of three strategies: 
planning, monitoring, and evaluation. Zimmerman (1989) 
portrays a detailed picture of a self-regulated learner by stating that 
they are meta-cognitively active participants in their own learning 
process and they initiate and direct their own efforts to acquire 
knowledge and skill instead of relying on teachers or others. 
 
2.4.1.2. Pilot Study 
           Before piloting, the first draft of the questionnaire was 
given to a friend lecturer in the field of curriculum at Wolyta Sodo 
University to evaluate the items in the questionnaire critically in 
terms of content validity, face validity and clarity of the items.  
Some items which were not directly related to the topic were 
discarded and appropriate correction was made. Then, the 
students’ questionnaire was translated into Amharic with a friend, 
who earned second degree in Amharic since the questionnaire was 
taught to be difficult for the students to comprehend. After 
revising the first draft of the questionnaire, the Amharic version of 
the questionnaire, was piloted to the non-sample students of 22 
students with the intention of checking the effectiveness of the 
questionnaire and making improvements. Similarly, pilot study on 
teachers' questionnaire was conducted using three lecturers in the 
field of curriculum at Wolyta Sodo University. Following the pilot 
study, improvements were made in both questionnaires. Double-
barreled questions, unclear instructions, ambiguous items and 
inadequate scales were improved. For example, items 15, 22 and 
30 of the students' questionnaire which lacked clarity were revised. 
The participants involved in the pilot study were not included in 
the sample during the administration of the final form of the 
questionnaire.  
           In order to estimate the reliability of the questionnaires 
Cronbach's alpha was calculated for the internal consistency of the 
items. Cronbach's alpha measures internal consistency reliability 
by determining how all items on a test relate to all other test items 
and to the total items (Gay and Airasian, 1988). The results were 
0.56 and 0.51 for students' and teachers' questionnaires 
respectively which indicated moderate reliability. 
 
2.4.1.3. Questionnaire for Students 
           A questionnaire of 45 items was administered to students 
so as to find out the participants perceptions and practices of 
autonomous learning at Wolyta Sodo University. Eight of the 
items in section two and seven items in section three of the 
questionnaire were adapted from Spratt, Humphreys and Chan 
(2002) and some items from O' Malley and Chamot (1990) and 
Oxford(1990) were modified and used as a data collection 
instrument on language learning instrument. 
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           Final draft of the questionnaire included two major parts. 
Part one contains students' personal information. Part two consists 
of four sections which include a total of 45 items. In section one, 
for practices of learner autonomy, students indicated their 
agreements or disagreements with the statements on five-point 
Likert scales  ranging from 5 indicating "strongly agree", 4 
indicating "agree", 3 indicating "undecided", 2 indicating " 
disagree" and 1 indicating "strongly disagree". For responsibility 
perception section (item 16– 23) respondents were required to 
indicate their responses under three categories, 'teacher's 
responsibility', 'both teachers' and students' responsibility' and 
'student's responsibility'. The ability section (item 24-30) was 
arranged in a 5-point Likert scale (5- indicating "very good" 4 
indicating "good", 3-indicating "uncertain", 2-"poor", 1-indicating 
"very poor" ). For language learning strategy use (31-45), students  
indicated the frequency of strategy use  - with the statements on 
five-point Likert scales  ranging from 5 indicating "always", 4 
indicating "usually", 3 indicating "sometimes", 2 indicating " 
rarely" and 1 indicating "never" 
 
2.4.1.4.. Questionnaire for teachers  
           The teachers’ questionnaire was designed in line with the 
students’ questionnaire. A version of the same questionnaire was 
administered to the teachers of the sample group (see Appendix 
B). The items in section one were designed with the view to elicit 
information about the extent to which teachers use activities and 
tasks that support learner autonomy (item 1-15), section two was 
meant for teachers' perception of students' and their own 
responsibility (item 16-23), section three for teachers perception 
of students' ability (item 24-30), section four for cognitive strategy 
(item 31- 36) and section five meta-cognitive strategy (items 37-
45) are included. 
 
2.4.2. Interview with Students 
           The purpose of the interview was to gather more 
information about students’ ideas about learning English as a 
foreign language autonomously. A semi-structured interview was 
conducted with six students. That means, out of 110 students, 6 
students were taken (5.4 percent of the participants). The students 
who participated in the interview were selected using simple 
random sampling method. All the participants selected were 
willing to participate in the interview after the researcher 
discussed the objective of the study and assured them 
confidentiality. The interview, conducted in Amharic language, 
was recorded, and later transcribed and analyzed on the basis of 
the frequencies. It took 45 minutes to complete conducting the 
interview. The result was used as a counter check of the data 
obtained from the students' questionnaire.  
 
2.4.3. Classroom Observation 
           When observation is combined with other data collecting 
tools, it allows for an interpretation of the situation which is being 
studied. Four teachers out of twelve were selected   on voluntary 
basis. Two of the sections in which each of the teachers were 
observed twice. A check list was constructed by the researcher in 
order to specify the tasks and activities used within the classroom 
to promote autonomy of the learners. The checklist contained five 
points with two columns of 'Yes' or 'No' answers. At the end of the 
observation, the 'Yes' or 'No' categories were changed into five-

point scales namely: Ineffective (0), less effective (1), fairly 
effective (2), effective (3), and very effective (4)The researcher 
objectively considered the learning opportunities created by 
teaching situations to promote learner autonomy in language 
learning. The co-observer and the researcher together saw the 
English lessons and put a tick mark on the checklist when they 
observed opportunities, strategies and procedures. Each session 
was scheduled for 45 minutes. The observation was conducted for 
eight periods all together; the four teachers were observed twice 
each. Totally, the classes were observed for six hours. 
 
2.4.4. Procedure for Data Collection. 
           The selection of representative samples were carried out 
using lists of freshmen EFL students collected from department. 
The final draft of the questionnaire was administered to 110 (76 
males and 34 females) the participants. The questionnaire was 
administered on-the-spot to avoid duplication of responses and to 
maximize return rate of questionnaire copies. 
           After gathering the students in a separate room, the 
researcher distributed the questionnaires and read through the 
cover page of the questionnaire to the students and explained the 
objective of the study before requesting them to answer the 
questions. Participants’ confidentiality was guaranteed. The 
students completed the questionnaire in approximately 30 minutes 
time. The researcher told them to complete the questionnaires 
carefully and honestly. They were told that every student had to 
work on by himself/herself without asking a friend. On the same 
day, the teachers were given the questionnaires and collected the 
following day.  
           Following arrangements of place and time in accordance 
with the convenience of student respondents, the interview was 
conducted in a classroom. The interview with students, Amharic, 
was conducted with each interviewee individually. One interview 
session was used with one student; the interactions were audio-
recorded and played back during data analysis. 
           After the questionnaire and interview data were collected, 
classroom observation was conducted based on arrangements of 
place and time in accordance with the convenience of the 
informants. 
 
2.4.5. Method of Data Analysis  
           Both quantitative and qualitative methods were applied in 
the analysis of the data.  
 
2.4.6. Quantitative Data Analysis 
           The data obtained through questionnaire were analyzed 
using different kinds of statistical tools which were processed 
through Statistical Packages for Social Science (SPSS) window 
15.0 software. Descriptive statistical techniques of frequency, 
percentage and mean are used for data analysis. A 2x3 
contingency table Chi-square is used to find out if there is a 
significant difference between freshmen EFL students' and 
teachers' perception of responsibility in learning English as a 
foreign language. Besides, independent sample t-test is used to 
compute their perceptions of students'. 
           The total scores for activities, perception of responsibility 
and ability, and language learning strategies for the two groups of 
participants were computed. The mean and grand mean were 
employed to measure the central tendency of responses. The grand 
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mean was calculated by adding all the means of the items divided 
by the number of items. For example, the grand mean for students' 
responses in section one is the mean values of students' responses 
on all of the fifteen items divided by fifteen. When grand mean 
value of the items in any of the variables was observed to be less 
than three, the researcher interpreted it as the respondents' 
tendency to "disagree". Grand mean values of three and greater 
than three were interpreted as “Undecided” and “Agree "in that 
order. 
           On the other hand, the researcher made an attempt to 
classify and summarize items that measure similar things together. 
For example, item number 31, 32 and 35 'elaboration strategy', 40 
and 41 'monitoring strategies', 37, 38 39 and 45 'evaluation 
strategies' were analyzed together to make the discussion  brief. 
On the other hand, for a negative statement on section one (item-
8) the point values were reversed. Concerning this, (Gay and 
Airasian, 1988) states that the point values of Likert scales 
(SD=5,D=4, U=3, A=2, SA=1) need to be reversed for negative 
statements, that is, SA=1, A=2, U=3, D=4, SD=5. 
           The Chi Square (a 2x3 contingency table Chi-square) was 
used to analyze if there was a significant difference between the 
perception of students and teachers regarding responsibility in 
learning English. According to Gay and Airasian (1988), the chi-
square is appropriate when the data are in frequency counts or 
percentages occurring in different categories. It compares the 
proportions actually observed in a study to the proportions 
expected, to see if they are significantly different. In the case of 
this study, the categories are 'teachers responsibility', 'both 
student's and teacher’s responsibility' and 'student's responsibility'. 
           In order to analyze whether there was significant difference 
between the perception of students and teachers regarding 
students' ability in learning English, independent sample t-test was 
used. The t test for independent samples is used to determine 
whether there is probably a significant difference between the 
means of two independent samples (Gay and Airasian, 1988). The 
difference was taken to be significant at alpha 0.05. 
           Regarding the classroom observation a checklist with five 
sets of points to be observed was prepared with categorical 'yes', 
'no' columns. Each point had four sub-points under it. At the end 
of the observation, the 'Yes' or 'No' categories were changed into 
five-point scales namely: Ineffective (0), less effective (1), fairly 
effective (2), effective (3), and very effective (4). In other words, 
if only 2 of the sub-points under one of the points were observed, 
then the point under observation was marked as 'fairly effective 
(2)'. Similarly, if 4 of the sub-points under any one of the points 
were observed, the point under observation was marked 'very 
effective (4), etc.  
 
2.4.7. Qualitative Data Analysis 
           The data obtained through interview were grouped in to 
themes and coded. The interview data was analyzed based on the 
basis of frequencies. Besides, the responses were grouped and 
described thematically as supplementary evidence following the 
discussion of quantitative data. 
 

III. FINDINGS AND DISCUSSION 
3.1. Findings  

           In order to achieve the objectives of the study and seek 
answers to the research questions raised in the first chapter of this 
research, necessary data were gathered using three methods: 
questionnaire, interview and classroom observation. The data 
collected were analyzed statistically using percentage, mean 
value, independent sample t-test, Chi-square and qualitative 
description. In the next sections, the data gathered through each 
method are treated separately and interpretations are made with 
the intention to reach possible conclusions that can lead to 
workable recommendations. In this study, three research questions 
were explained regarding freshmen EFL students' and teachers' 
perception and practice of learner autonomy in learning English as 
a foreign language.   One-hundred and ten of the questionnaires 
were ready for analysis. The results are presented in the same order 
with the research questions produced for the study. 
 
3.1.1. Autonomous Learning Activities and Tasks  
           The first research question was aimed at investigating 
whether freshmen EFL students and teachers practice autonomous 
learning activities and tasks in learning-teaching process. Section 
one of the students' and teachers' questionnaires consist of 15 
items designed to examine whether students involve in 
autonomous learning activities in language learning process and 
teachers promote learner autonomy. The items on the teachers' 
questionnaire were analyzed in line with the students' 
questionnaire in all analysis sections of this study. 
           The items of this section were grouped into five categories 
to make the analysis manageable: Autonomous learning activities 
related with setting goals (item 1, 2, 3, 10 and 11), self-evaluation 
(item 4, 5, 6, 7, 8, 9 and 12), cooperative learning activities (item 
13, 14 and 15). Descriptive statistics was used to present the 
percentages, frequencies and means of the items.  
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Table.1. Students’ and Teachers' Responses on Setting Goals in Learning English  

 
Keys: SD=strongly disagree DA= disagree UD (3) A= agree SA= strongly agree, T= teacher S= students 
 
          Goal setting is an important component of autonomous 
learning. As can be seen from item 1 in the table above, the 
majority of the students reported their disagreement in setting 
goals for their own learning (M=2.5). However, almost all of the 
teachers reported their agreement about helping learners to set 
goals in learning English (M= 4.7).  
          Besides, on the second item the majority of the students 
reported that they set goals on improving their results/grade 
(M=3.3). Similarly, the majority of the teachers indicated their 
agreement about guiding learners to plan what to do in learning 
English (M=4.5).  
          However, on the third item most of the students indicated 
their disagreement to plan activities to do in learning English 
(M=2.5). On the other hand, most of the teachers reported their 
disagreement about encouraging students to plan what activities to 
do by themselves (M=1.5).  
          The tenth item was designed to find out whether students set 
goals about the tasks and exercises they need to study by 
themselves and whether teachers motivate learners to set these 
goals. In reacting to this item, the majority of students reported 

their disagreement about designing tasks and exercises by 
themselves (M=2.8). Concerning teachers' responses to this item, 
two-third of them showed their disagreement (M=2.0) to 
encourage learners set goals about tasks and exercises by 
themselves.  
          The grand mean of the students responses on the entire goal 
setting activities (M=2.8) confirms the finding that students lack 
setting goals in their learning. Students lack the readiness to 
involve in goal setting which is the basic aspect of autonomous 
learning. Although teachers reported that they encourage goal 
setting, the grand mean values of their responses (M=2.9) show 
their inadequate effort to help learners to set goals. The data show 
that teachers take on most of the responsibility in relation to this 
activity. 
          The other items in section one of the questionnaire are 
related with self-evaluation, which is an important basic activity 
in autonomous learning. The table below presents the frequency, 
percentage and mean values of students and teachers on this 
activity. 
 

 
 
 
 

S.
n 

Items SA(5) A(4) UD(3) DA(2) SDA(1) Mean 
 

1 
 

I  set goals by myself in learning English                                                                             S 19(17.2) 17(15.4%) 1 (1%) 46(42%) 
 

27(24.4%) 
 

2.5 

T 6(75%) 2(25%) - 
 

- - 4.7 

2 I set goals on improving my grade/score I 
previously earned in English 

S 31(28.3%) 36(32.3%) 2(2%) 22(20%) 19(17.4%) 3.3 

T 5(62.5%) 2(25%) 
 

 1(12.5%)  4.5 

3  I plan  what activities to do in  learning 
English 
 

S 32(29.5%) 43(39%) 
 

4(3.5%) 13(12%) 
 

18(16%) 2.5 

T - - 1(12.5%) 
 

2(25%) 
 

5(62.5%) 1.5 

10 I set goals on the  tasks and exercises I should 
study by  myself  in learning English  

S 18(16.1%) 25(22.7 3(3%) 35(31.8%) 29(26.4%) 2.8 

T 2(25%) - 
 
 

- 
 
 

2(25%) 4(50%) 2.0 

11 I plan how much vocabulary I need to study  
a day  

S 17(15.5%) 15(13.6%) 6(5.4%) 28(25.4%) 34(30.9%) 2.9 

T 2(25%) 1(12.5%)  1(12.5%) 4(50%) 2.6 

  
Grand Mean 

S                                                                                                 2.8 

T                                                                                                 2.9 
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Table 2 Students’ and Teachers' Responses on Evaluation Activities in Language Learning 
 

S.
n 

Items  SA(5) A(4) UD(3) DA(2) SDA(1) Mean 
 

4 
 

I note what I have learned and achieved 
after each reading lesson 

S 33(30%) 16(14.6%) 2(1.8%) 35(32%) 24(21.8%) 2.9 

T - 
 

2(25%)  4(50%) 2(25%) 
 

2.3 

5 
 

I judge the effectiveness of   activities, 
topics and materials I do in the English 
classroom 

S 21(19.1 %) 20(18.2%) 3(3%) 30(27.3%) 26(23.6%) 2.5 

T 2(25%) - - 2(25%) 4(50%) 2.2 

6 I figure out solutions to problems in 
learning English by myself 
 

S 18(16.1%) 25(22.7%) 3(3%) 35(31.8%) 29(26.4%) 2.8 

T - 
 

2(25%) - 2(25%) 4(50%) 2.0 

7 I  wait until the teacher helps me in seeking 
out solutions for learning problems 

S 44(40%) 27(24.5%) 2(1.8%) 20(18.2%) 17(15.5%) 3.6 

T - - 1(12.5%) 5(62.5%) 2(25%) 1.5 

8 I  do not evaluate my language learning 
progress by my myself 

S 43(39.1%) 36(32.7%) 2(1.8%) 12(11%) 15(13.6%) 2.2 

T 1(12.5%) 1(12.5%) - 4(50%) 2(25%) 2.4 

9 I discuss my language learning  progress 
with friends 

S 12(11.9%) 18(16.1%) - 34(31%) 43(39.1%) 3.1 

T - - 1(12.5%) 5(62.5%) 2(25%) 1.9 

12 I  think about how I can learn better to  suit 
my learning styles 

S 18(16%) 20(18%) 5(4.5%) 32(29%) 35(32.5%) 2.6 

T 2(25%) - 2(25%) 3(37.5) 1(12.5%) 2.5 

 Grand Mean 
 

S                                                                                               2.4 

T                                                                                               2.2 

 
Keys: SD=strongly disagree DA= disagree UD (3) A= agree SA= strongly agree, T= teacherS= students 
 
          On item 4 which aims to find out whether students evaluate 
their progress after reading lessons the majority of them showed 
their disagreement(M=2.9). Similarly, three- fourth of the teachers 
reported their disagreement about encouraging learners to evaluate 
their progress after reading lessons (M=2.3). 
          On the other hand, the majority of the students (M= 2.8) 
showed their disagreement about figuring out solutions to their 
language learning problems by themselves (Item 6).  This suggests 
that they tend to depend on their teachers in solving learning 
problems. In addition, more than two-third of the students reported 
that they their teachers help in seeking out solutions to their 
problems in learning English (Item 7). On the other hand, three 
fourth of the teachers showed their disagreement in letting 
students to look for solutions to problems in learning English by 
themselves (M=2.0). In other words, the data show that teachers 
had the tendency to solve students’ learning problems instead of 
encouraging learners to do this by themselves. Autonomous 

learners attempt to seek ways of solving their learning problems 
by themselves which the participants of this study lack. 
          The eighth and ninth items were intended to find out 
whether students evaluate their learning progress and whether 
teachers encourage learners' self-evaluation.  For example, in 
reacting to the eighth item, 71.8%, (39.1% 'strongly agreeing' and 
32.7% 'agreeing'), of the students reported that they do not 
evaluate their learning progress. Besides, the responses to item 9 
displays that 70% of the students reported their disagreement 
concerning talking about their progress.  However, two-third of 
the teachers reported their disagreement on helping learners to 
evaluate their language learning progress. In addition, 87.5% of 
the teachers showed their disagreement about encouraging 
students to talk about their learning progress (item 9). Therefore, 
the data show that students and teachers do not seem to promote 
evaluation of learning progress. Their practice in relation to this 
activity does not seem to be autonomy supportive. 
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          The twelfth item intends to find out whether they evaluate 
the learning process in relation to suit their learning styles and 
preferences, and whether teachers respond to students' learning 
styles in learning English (M=2.9). On the other hand, the majority 
of the teachers reported their disagreement about providing 
learners with opportunities that suit different learning styles 
(M=2.5). From the data we can see that students lack to find out 
whether the learning situation satisfies their styles and preferences 
and that teachers lack promoting learner styles and preferences. 

          The findings of this section reveal that students lack to exert 
their effort to involve in evaluative activities like evaluating 
learning progresses, evaluate task effectiveness, and identify 
solutions to learning problems and assess ways that suit their 
learning styles. The grand mean of their responses on all of these 
items (M=2.2) confirms this finding. Similarly, the grand mean of 
teachers' responses on these items (M=2.4) does not seem to 
support learners' self-evaluation. 
 
 

Table 3 Students' and Teachers' Responses on Cooperative Learning Activities 
 

S.n Items  SA(5) A(4) UD(3) DA(2) SDA(1) Mean 
 

13 I organize my own learning in group 
works  by myself 

S 25(22%) 22(19%)  
 

29(27%) 34(32%) 2.7 

T 4(50%) 2(25%) - 
 

2(25%)  4.0 

14 I work cooperatively with other 
students 

S 23(21%) 11(10%) 1(1%) 35(32%) 40(36.4%) 2.7 

T 5(62.5%) 3(37.5%)    4.6 

15 I involve in autonomous learning 
activities like project work 

S 18(16%) 11(10%) 3(3%) 33(30%) 45(41%) 2.3 

T 2(25%) 6(75%)    4.3 

 
 

Grand mean 
 

S                                                                                                  2.5 

T  
                                                                                                    4.3 

 
Keys: SD=strongly disagree DA= disagree UD (3) A= agree SA= strongly agree,  T= teacher S= students 
 
          Cooperative learning activities like group and pair works are 
learning conditions in which learners practice taking control of 
their learning. Using such activities learners can have the 
opportunity to plan, coordinate and evaluate their learning. On the 
thirteenth item, more than half 59% of the students indicated their 
disagreement (both 'strongly disagree' and 'disagree') that they 
organize their own learning by themselves where as 41% of them 
agreed on this item. Similarly, 75% of the teachers indicated their 
agreement, that they encourage students to organize their own 
learning by themselves. Organizing ones learning requires 
managing effort and time in learning. The majority of the students 
reported that they organize their own learning. 
          Moreover, on the fourteenth item students disclosed that 
they work cooperatively with other students and that teachers 
involve learners in cooperative learning. For this item, a 
significant number of student respondents indicated their 
disagreement (32% 'strongly disagreeing' and 36.4% 'disagreeing') 
to work cooperatively with other students. The data show that 
students lack the need for relatedness. Concerning teachers’ 
responses to this item, three-fourth of them disclosed their 
agreement (both 62.5% 'strongly agreeing' and 37.5 'agreeing') that 
they motivate learners to work cooperatively with other students.  
          The last item was aimed to ferret out whether students 
involve in autonomous learning activities like project work. As it 

can be seen from the data, 71% of the students disclosed their 
disagreement about involving in such activities whereas only 26% 
of them indicated their agreement. However, all of the teachers 
showed their agreement that they motivate students to involve in 
project works. The findings of items 13 through 15 are consistent 
with each other both for student (Grand mean=2.5) and teacher 
respondents (Grand mean=4.3) in which students reported their 
disagreement that they work with others and organize their 
learning.  However, the findings indicated that teachers 
encouraged learners to work cooperatively and organize their 
learning. This finding is inconsistent with the teachers’ responses 
to item 3 above in which the teachers' practice was found to be 
unsystematic and unplanned to help learners take responsibility in 
group works. 
          On the other hand, the aggregate percentage values of all the 
15 items show that 22.5% and 20.6% of the students indicated their 
strong agreement and agreement respectively concerning their 
involvement in autonomous learning activities.  Similarly, 28.1% 
and 26 % of them strongly disagree and disagree respectively 
about involving in autonomous learning activities and tasks. On 
the other hand, 25.8% and 17.5% of them reported their strong 
agreement and agreement respectively where as 26.6% and 27.5% 
of the teachers indicated their strong disagreement and 
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disagreement about encouraging learners involve in autonomous 
learning activities. 
 
Table 4: Grand Mean Distribution of Students' and Teachers' 

Responses on all of the Autonomous Learning Activities 
 

 Goal 
setting 

Self-
evaluation 

Cooperative 
learning 
 

Grand 
Mean 

S 
2.8 2.6 2.5 2.4 

T 
2.9 2.5 4.3 2.8 

Keys: T= teacher S= students 
 
          To sum up, the grand mean for students (M=2.4) in all of 
the autonomous learning activities indicate that they do not seem 
to exert effort to learn English by themselves. They do not seem 
to involve in autonomous activities and tasks such as setting goals 
for their learning, figuring out solutions to problems and 
evaluating learning progress and involve in cooperative learning 

activities. Similarly, the grand mean for teachers (M=2.8) indicate 
that they do not seem to help learners in setting goals, encourage 
them to evaluate their language learning performance by 
themselves. However, the majority of the teachers reported that 
they encourage learners to set learning goals and involve learners 
in cooperative activities.  
 
3.1.1.2. Students' and Teachers' Perceptions of Learner 
Autonomy in Learning English 
          The second research question was about student' and 
teachers' perception of learner autonomy in learning English as 
foreign language. This question was aimed at investigating the 
participants’ perceptions of responsibility and ability in learning 
English and whether there was significant difference between their 
perceptions with regards learner autonomy. 
 
3.1.1.2.1. Students' and Teachers' Perceptions of 
Responsibility in Language Learning 
          The data concerning responsibility were gathered by section 
two of the questionnaire (See Appendix A).  With the help of 
descriptive statistics, the percentage and frequencies of the items 
are presented. 
 

 
Table 5 Students' and Teachers' Responses on Responsibility Perceptions 

 
No Item 

In teaching and learning English, whose 
responsibility should it be? 

Teachers 
responsibility 

Both teachers and 
students responsibility 

Students 
responsibility 

 
Chi-
square 
(x2) 

16 Deciding the objectives of the English 
lesson 

S 47(43%) 43(39%) 20(18%)  
2.75 T 7(75%) 1(25%)  

17 Deciding what will be learnt in the next 
English class 

S 53(48.2%) 38(34.5%) 19(17.3%)  
2.65 T 5(62.5%) 2(25%) 1(12.5%) 

18 Deciding how long to spend on each 
activity 

S 61(55.4%) 30(27.3%) 19(17.3%)  
2.35 T 5(62.5%) 2(25%) 1(12.5%) 

19 Choosing what materials/activities to use 
in the English class 

S 58(53%) 40(36%) 12(11%)  
2.65 T 7(87.5%) 1(12.5%)  

20 Identifying students' weaknesses and 
strengths in learning English 

S 65(59.1%) 28(25.4%) 17(15.4%) 5.79 

T 4(50%) 3(37.5%) 1(12.5%) 
21 Making sure students make progress 

during English lesson 
S 63(57.3%) 33(30%) 14(12.7%) 2.56 

T 3(37.5%) 4(50%) 1(12.5%) 

22 Evaluating learning performance S 72(65.5%) 27(24.5%) 10(9%)  
2.13 T 6(75%) 1(12.5%) 1(12.5%) 

23 Correcting students' mistakes in learning 
English 

S 30(27%) 68(62%) 12(11%)  
2.04 
 

T 1(12.5%) 5(62.5%) 2(25%) 

 Cumulative average  frequencies S 56.2(51.1%) 38.4(34.9%) 15.4(14%)  
T 4.7(59.4%) 2.4(30%) 0.9(10%) 

 Average Chi-square value  2.86 
 
Where the observed Chi-square value(x2 ) is  less than the table(critical) value for Chi-square (x2, 5.99, with df=(R-1) (C-1) =2 and 
alpha= 0.05, was taken as not significant difference between the responses of students and teachers concerning responsibility 
perception 
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          Table 5 reveals the percentages, frequencies and the Chi-
square values of students’ and teachers’ responses to their 
perceptions of each other's responsibilities. A 2x3 contingency 
table regarding responsibility was conducted to evaluate any 
significant differences between the perceptions of teachers and 
students.  
          The data on table 5 show that the majority of students and 
teachers gave more responsibility to teachers than students. On the 
sixteenth item, 43% of students and 75% of the teachers gave more 
responsibility to the teacher concerning the decision to be taken on 
objectives of the English lesson(x2=2.75). Similarly, 48.2% of the 
students and 62.5% of the teachers considered decision making 
about the content of English lessons as teachers' 
responsibility(x2=2.65).Furthermore, concerning the decision 
about the time limit to be spent on each activity (item 18),55.4% 
of the students and 62.5% of the teachers thought this as teacher's 
responsibility, (x2=2.35). Moreover, on item 19 both students and 
teachers shared similar belief regarding materials and activities to 
be used in the English class(x2=2.65). In this item, too, both groups 
of respondents gave more responsibility to the teachers than 
students. The data from both groups of respondents on items 16, 
17, 18 and 19 indicate that approximately 76% of the students and 
84% of the teachers on the average considered teachers as more 
responsible for decisions relating to formal language instruction. 
          Similarly, on item 20 the majority of students (59.1%) and 
teachers (50%) believed that teachers were more responsible for 
identifying students’ weaknesses and strengths in learning English 
with(x2=5.79).   
          On item 21, while the majority of the students (57.3%) 
thought that teachers were more responsible for making sure 
students make progress during English lesson(x2=2.56), 50% of 
the teachers believed that both students and teachers were 
responsible in this regard. 
          Furthermore on item 22, both students and teachers showed 
similar perception of responsibly, 65.5% of the students and 75% 
of the teachers gave more responsibility to the teacher than  the 
students for evaluating learning performance (x2=2.13). While 
only 9% of the students considered students more responsible in 
evaluating learning performance 12.5% of the teachers considered 
this as students’ responsibility. 
          However, only on item 23, both students and teachers had 
the notion of shared responsibility, 68% of the students and 62.5% 
of the teachers considered correcting students’ mistakes in 

learning English as both students, and teachers’ 
responsibility(x2=2.04). 
          On the other hand, the cumulative average frequencies of 
both students and teachers concerning responsibility perception 
(See table-5) depicts that the majority of both students and 
teachers gave more responsibility to teachers. Out of 110 students, 
56.2 of them gave responsibility to the teacher, 38.4 of them were 
ready to share responsibility with the teacher and only 15.4 of 
them on the average considered themselves more responsible in 
the process of language learning. Similarly, while 4.75 of them 
considered themselves responsible, 2.4 of them were ready to 
share responsibility with their students. But only 0.9 of them on 
the average gave more responsibility to students than themselves 
in language learning.  
          To sum up, the observed Chi-square value (the average of 
Chi-square value for all of the responsibility perception items 
(2.75 +2.35+2.65+5.79+2.56+2.13+2.04 divided by seven=2.86) 
is not greater than the table value, 5.99. This shows that there was 
no significant difference between students’ and teachers’ 
perceptions of responsibility. In other words, there is a match 
between perceptions of the two groups concerning responsibility 
in learning English. That means, both students and teachers 
considered that teachers were more responsible than students in 
deciding what will be learnt in the next English class, how long to 
spend on each activity, choosing what materials/activities to use 
in the English class, identifying students' weaknesses and 
strengths in learning English, making sure students make progress 
during English lesson and evaluating learning performance which 
were related to formal language instruction. However, only in one 
of the eight items both students and teachers had the notion of 
shared responsibility to correct students' mistakes in learning 
English. 
 
3.1.1.2.2. Students' and Teachers' Perceptions of Abilities in 
Language Learning 
          In the third section of the students' and teachers' 
questionnaire (See Appendix A and B) both groups of participants 
in the study were asked how they thought about students’ abilities 
to behave autonomously. With the help of descriptive statistics, 
the percentage and frequencies of the items are presented. An 
independent sample t-test was used to see whether there was 
significant difference between students’ and teachers’ perceptions 
of students’ ability in learning English. 
 

Table-6 Student' and Teachers’ Responses on Perceptions of Ability in Learning English 
 
No  Items 5 

 
4 
 
 

3 
 
 

2 
 
 

1 
 
 

Mean 
 

24 
 

Carry out learning goals S 42(38.2%) 38(34.5%) 7(6.4%) 14(12.7%) 9(8.2%) 3.8 

 
T 

 
 
 

 
1(12.5%) 

 
2(25%) 

 
4(50%) 

 
1(12.5%) 

 
2.4 

25 Plan works  in learning English  
S 

 
30(27.3%) 

 
47(42.7%) 

 
5(4.5%) 

 
12(11%) 

 
16(14.5%) 

 
3.5 

 
T 

  
2(25%) 

 
2(25%) 

 
4(50%) 

  
2.7 

26 
 

Learn successfully without  teacher supervision  
S 12(10.9%) 18(16.4%) 7(6.4%) 40(36.6%) 33(30%) 2.5 
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T 

 
 

  
2(25%) 

 
4(50%) 

 
2(25%) 

 
2.0 

27  Make choices about what work  to do    
S 31(28.2%) 38(34.5%) 8(7.3%) 12(11%) 20(18.2%) 3.3 
 
T 

   
3(37.5%) 

 
2(25%) 

 
3(37.5%) 

 
2.0 

28 Choose the exercises and tasks to  work on  
S 26(23.6%) 43(39.1%) 2(1.8%) 20(18.2%) 19(17.3%) 3.3 

 
T 

 
 
 

 
 
 2(25%) 2(25%) 4(50%) 2.6 

29  Evaluate  learning abilities  
S 22(20%) 29(26.6%) 21(19.1%) 17(15.5%) 21(19.1%) 3.1 

T 2(25%) 
 
 2(25%) 2(25%) 2(25%) 2.7 

30 Test yourself  to see how much you have learned 
 

 
S 

 
35(31.8%) 

 
45(41%) 

 
4(3.6%) 

 
20(18.2%) 

 
16(14.5%) 

 
3.6 

 
 
T 

 
 
2(25%)   

 
 
4(50%) 

 
 
2(25%) 

 
 
2.5 

 Grand mean S  3.3 
T  2.4 

 
Keys-Very good-5, Good-4, uncertain-3, Poor-2, Very poor-1T=teachers, S=students 
 
          In the table above, while the highest percentage of students’ 
responses for each of section three item is in ``Very Good``/ 
``Good`` columns, the majority of teachers’ responses are in either 
``poor`` or`` very poor`` columns (See items 25, 24, 27, 28 and 
30). In these items students showed positive perception about their 
ability where as teachers did the reverse. 
          However, only on item 26, which asked whether students 
had the ability to learn successfully without teacher supervision 
both groups of respondents held similar belief, 36.6% and 30% of 
the students reported ``poor`` and `` very poor`` respectively. 
Similarly, 50% and 25% of teachers indicated ``poor`` and ``very 
poor`` respectively concerning their perception of students ability 
to learn successfully without teacher supervision. Only 6.4% of 
them reported that they were uncertain about their ability. Even 
though students evaluated their ability positively, they showed a 
need to depend on their teacher's help. The data on item 26 suggest 
that the students were taught in traditional language learning 
environment where the teacher was seen as a dominant figure in 
the language learning process. 
          Moreover, if we see the mean values of students' responses 
on all of the seven items except the twenty sixth item whose mean 
value (M=2.5) is more than the average mean (M=3.0), show 
students' positive views about their ability. However, the mean 
values of the teachers' responses to each of the items on table 5 is 
less than the average value (M=3.0).  
          It is also interesting to note that even though students 
consider themselves able to set goals (M=3.8), plan their 
learning(M=3.5), decide on what work to do (M=3.3) and evaluate 
their learning performance (M=3.1), they prefer to pass 
responsibility to the teacher. While students believed that they 
were able to learn by themselves (grand mean of their ability 
perception is 3.3), they gave more responsibility to their teacher 

than themselves (see the discussion made under responsibility 
section). 
          To sum up, students’ grand mean value on all of ability 
perception items 3.3 reveal that they evaluate their abilities 
positively whereas teachers’ grand mean on these items, 2.3, 
which is less than the average value indicate that they consider 
students' abilities in learning English as ‘poor’. This shows 
mismatch between perceptions of students and teachers about 
students’ ability in learning English. 
          So far we have seen that there was response difference 
between students' and teachers' perception of abilities in language 
learning. However, is this difference significant? Table-7 shows 
whether or not the difference is significant. The independent 
sample t-test answers this question. 
 

Table-7 Independent Sample t-test for Perception of Ability 
between Students and Teachers 

 
 

 
S 
 

N Mean Std. 
Deviation 

Std. 
Error 
Mean 

t 
 
3.34*. 
 

Sig. 
(2-
tailed) 
0.00 110 3.3 5.47 .522 

T 8 2.3 3.66 1.45 
The difference is significant at p<0.05 
 
          While students (Grand mean= 3.3) evaluate themselves 
positively, teachers (Grand mean= 2.3) seem to evaluate students 
incompetent to learn independently. The results of the independent 
sample t-test indicated that there is a significant difference 
between the teachers’ and students’ responses in terms of 
perception of abilities in language learning (t=3.34, P<0.05). This 
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significant difference shows that there is a mismatch between 
students and teachers concerning their perception of ability. 
 
4.1.1.3 Language Learning Strategies Employed by Students 
and Teachers in Teaching Learning EFL 
          In the third research question, the aim was to find out the 
extent of language learning strategies freshmen EFL students and 
teachers employ. The findings of this question are presented here 
below. 

 
3.1.1.3.1. The Cognitive Strategies Employed by Students and 
Teachers in Teaching Learning EFL 
          The data regarding cognitive strategies were gathered by 
section 4 of the students’ and teachers’ questionnaire which 
contained six items on a five point Liker scale. Descriptive 
statistics was used to portray the percentage, frequencies and 
means of the responses. 
 

 
Table 8 Students' and Teachers' Responses on the Use of Cognitive Strategies in Teaching-Learning EFL 

 
S.n Item 5 4 3 2 1 Mean 

31 I judge my ability after I read books 
(academic or general)- 

S 49(44.5%) 27(24.5%) 7(6.4%) 10(9.1%) 7(6.3%) 3.7 

T - 6(75%) - 2(25%) - 3.5 
32 I judge the quality of materials while 

I am reading- 
S 47(42.7%) 26(23.6%) 9(2.7%) 9(8.1%) 11(10%) 3.5 

T 2(25%) 2(25%) 1(12.5%) 3(35.5%)  3.3 
33 I  use English language reference 

books ( dictionaries, encyclopedia, 
journals, etc) 

S 33(30%) 37(33.6%) 10(9.1%) 21(19.9%) 9(8.1%) 3.6 

T 2(25%) 4(50%) 2(25%)   4.5 
34 I take the responsibility to outline a 

summary of  reading text 
S 34(30.1%) 26(23.6%) 11(10%) 18(16.3%) 11(10 %) 3.2 
T - 4(50%) 2(25%) 2(25%)  3.3 

35 I relate  the skills I learned in reading 
lessons in dealing with extensive 
/intensive reading  

S 45(40.9%) 37(33.6%) 9(9%) 9(9%) 4 (3.6%) 3.9 

T 2(25%) 4(50%) 1(12.5%) 1(12.5%)  3.9 
36 
 
 

I take charge of taking  the main 
idea/points from lecture/books 

S 37(33.6) 35(31.8%) - 13(11.8%) 7(6.3%) 3.3 

T 2(25%) 6(75%) - - - 4.3 
 Grand mean S  3.5 

T  3.8 
Keys-Always-5, Usually-4, Sometimes-3, Rarely-2, Never-1T=teacher, S=student 
 
          Table-8 illustrates the percentages and frequencies of 
students’ and teachers’ responses in employing cognitive 
strategies in learning and teaching English respectively at the 
stated grade level. 
          As can be seen from the data, the majority, 44.5% always 
and 24.5% usually, of the students reported that they judge their 
ability. On the other hand, 75% of the teachers reported that they 
usually encourage learners to judge their ability after reading 
books. The data indicated that the students seemed to judge their 
ability after reading materials and teachers tried to promote this 
strategy, 
          Furthermore, the data on item 32 show that the majority 
(42.7% always and 23.6 % usually) of the students reported that 
they judge the quality of materials while they read, whereas only 
18.1% (for both rarely and never) of them do this. The number of 
students who reported frequent use of elaboration strategy on this 
item exceeds those who rarely and never use by 48%. The 
responses of both students and teachers to the above two items 
show that they use elaboration strategy in the language learning 
process. 
          On item 33, the majority (66.6%) of the students, 30 % 
always and 33.6% usually, reported that they use English language 
learning reference books. Only 9.1% of them reported that they 

sometimes use this strategy. Similarly, 75% (25% always and 50% 
usually) of the teachers encourage students to use reference books 
in learning English. The data indicate that teachers provide 
appropriate information on how to use materials in learning 
English. 
          Item 34 was about students' use of summary writing skills 
in learning English and whether teachers encourage learners to use 
this skill. On this item, 64% of the students indicated that they 
always and usually make a summary of a reading text where as 
50% of the teachers reported that they usually help learners to 
write a summary of reading text by themselves. 
          Concerning students' use of elaboration strategy in learning 
English, most (74.5%) of the students, 40.9% always and 33.6% 
usually, reported that they relate the skills they learned in reading 
lessons in dealing with extensive reading lessons (item-35). 
Concerning the teachers’ responses, three-fourth of the teachers 
(75%), 25% always and 50% usually, encourage students to relate 
the skills they learn in reading lessons in dealing with extensive 
reading. 
          On item 36, the majority 65.4%, 33.6% always and 31.8% 
usually, of the students indicated that they take note in learning 
English. On the other hand, 13.6 % of them rarely and never do 
this.  With regards teachers' responses, 25% and 75% of them 
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reported that they always and usually encourage students to take 
notes by themselves respectively. 
          The mean values of the items show that the most frequently 
employed cognitive strategies by students were elaboration 
strategies on item 31, 32 and 35 (M=3.7), followed by resourcing, 
item 33,(M=3.6), note-taking (M=3.5) and summarizing 
(M=3.2).On the other hand, teachers employ resourcing (M=4.5) 
strategy most frequently followed by note-taking (M=4.3), 
elaboration(M=3.5) and summarizing (M=3.3).  
          Generally, the data on this section indicate that students and 
teachers employ cognitive strategy in the learning process. The 
grand mean values of, on all of the cognitive strategy items, 

students (M=3.5) and teachers (M=3.8) usually employ cognitive 
strategy. 
 
3.1.1.3.2. Meta-cognitive Strategies Employed by Students and 
Teachers in Teaching Learning EFL 
          The data regarding meta- cognitive strategies were gathered 
by section 5 of the students’ and teachers’ questionnaire which 
contained nine items on a five-point Likert scale. Descriptive 
statistics was used to portray the percentages, frequencies and 
means of the items. 
 

 
Table 9 Students' and Teachers' Responses on the Use of Meta-cognitive Strategies in Teaching- Learning English 

 
sn Item 5  4  3  2  1 Mean 

37 I actively think about what I 
have learned in my language 
class 
 
language class 

S 13(11.8%) 20(18.2%) 14(13%) 40(36.3 %) 23(20.9%) 2.6 

T - 2 (25%) - 4(50%) 2(25%) 2.6 
38 I take diaries on my learning 

success and weakness S 11(10%) 20(18.2%) 8(7.3%) 38(34.5%) 33(30%) 2.4 

T - - - 4(50%) 4(50%) 1.5 
39 I try to evaluate the 

effectiveness of strategies I use 
to learn English better  

S 11(11%) 24(23.5%) 5(4.5%) 41(37.3%) 32(29.1%) 2.5 

T - 2(25%) - 4(50%) 2(25%) 1.3 
40 When I study information I pay 

much attention to how well I 
understand it 

S 21(19.1%) 15(13.6%) - 40(36.2%) 34(31%) 2.5 

T - - 1(12.5%) 5(62.5%) 2(25%) 1.9 
41 I try to analyze what difficulty 

I  actually have in learning 
English 

S 7(6.4%) 16(17.3%) 9(8.2) 45(40.9%) 33(30%) 2.3 

T  2(25%) 2(25%) 4(50%) - 2.8 
42 I set an action plan of how to 

solve learning problems or 
improve my learning 

S 20(18.2%) 19(17.2%) 10(9.1%) 27(24.5%) 34(30.9%) 2.7 

T - 2(25%) 2(25%) 2(25%) 2(25%) 2.5 
43 I set objectives  about the 

language skills I need to 
improve 

S   
22(20%) 14(12%) 8(7.2%) 35(31.8%) 33(30%) 2.7 

T  

5(62.5%) 2(25%) 1(12.5%) - - 4.5 
44 I plan my schedule so I will 

have enough time to study 
English 

S   
28(27.3%) 35(36.4%) 11(10%) 28(27.3%) 6(5.5%) 3.4 

T 
2(25%) 4(50%) 2(25%) - - 4.0 
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45 After I have learned  English, I 
think about the way I have 
learned it 

S 15(14.5%) 11(11%) 9(8.2%) 34(32.7%) 40(40.9%) 2.3 

T - 2(25%) - 4(50%) 2(25%) 2.3 
 Grand mean S  2.6 

T  2.7 
Keys- Always-5, Usually-4, Sometimes-3, Rarely-2, Never-1,  T=teachers, S=students 
 
 
          Table-9 illustrates the percentages and frequencies of 
students' and teachers' responses to the usage of meta-cognitive 
strategies in learning English. As can be seen from the data on item 
37, 36.3% and 20.9% of the students rarely and never respectively 
think actively about what they learned in language class. However, 
only 3.7% of the students indicated that they always and usually 
think about what they have learned in English class. Similarly, 
75% (50% rarely and 25 % never) of the teachers reported that 
they help students practice this reflective exercise. Only 25% of 
them indicated that they usually help learners to practice this 
strategy. Furthermore, 34.5 % and 30% of the students replied 
rarely and never respectively concerning taking diaries on their 
learning success and weakness (item-38). Similarly, all of the 
teachers   reported that they rarely (50 %) and never (50%) 
encourage students to take diaries. 
          With regards items 39, 66.4% of the students reported that 
they rarely (37.3%) and never (29.1%) evaluate the effectiveness 
of strategies they use to learn English. On the other hand, 50% and 
25% of the teachers reported that they rarely and never encourage 
students to reflect on their strategy use. 
          The findings items 37,38 and 39 show that students and 
teachers rarely employ evaluating strategy in the learning process. 
          Concerning item 40, the majority of the students (n=74) 
indicated that they rarely (36.2%) and never (31%) monitor their 
comprehension in learning English (M=2.5). Similarly, 62.5% of 
the teachers rarely help learners practice monitoring and 25% of 
them never promote this strategy. Similarly, on item 41 more than 
three-fourth of the students, (40.9%) rarely and (30%) never, 
analyze what difficulty they have in learning English whereas only 
6.4%  and 17.3% of them do this always and usually respectively. 
Concerning teachers responses to this item, while 50% of them, 
25% usually and 25% sometimes, help learners to analyze their 
difficulty in learning English, 50 % of them responded that they 
rarely do this. 
          The findings of items 40 and 41 show that both students and 
teachers rarely employ monitoring strategy in the learning and 
teaching process. 
          The aim of item 42 was to find out whether students set an 
action plan to solve and improve their learning, and whether 
teachers guide learners towards this direction. For this item, 24.5% 
and 30.9% of the students employ this strategy rarely and never 
respectively. Similarly, 50% of the teachers reported that they 
rarely (25%) and never (25%) help learners to set an action plan. 
          Besides, responses to items 43 indicate, 61.8% (31.8% 
rarely and 30% never)of the students reported that they set 
objectives about the language skills they need to improve. 
However, the majority of the teachers usually employ setting goals 

in their instruction. On the other hand, on item 44 the majority 
(n=73) of the students indicated that they always (27.3%) and 
usually (36.4%) prepare schedule for studying English. Similarly, 
75 % (25% always and 50% usually) of the teachers usually help 
students to plan schedule for studying English.  
          The findings of items 43 and 44 show that while students 
employ planning strategy sometimes, teachers usually employ this 
strategy in their instruction.  
          Finally, students' responses to item 45 show that while 
74.6% of the students reported that they rarely (32.7%) and never 
(40.9%) reflect on their language learning, only 25.5% of them 
responded that they think about what they have learned. On the 
other hand, 75% (50% rarely and 25% never) of the teachers fail 
to help students think about the way they learn English.  
          The findings of this item reveal that students lack to use 
reflection strategy and teachers do not seem to encourage students 
to employ this strategy. This result is consistent with the findings 
of item 39 in which case students did not seem to reflect on their 
strategy use and teachers did not encourage learners to do so. 
          Generally, the items under meta-cognitive language 
learning strategy can be grouped into three which include items 
concerning planning (item 42, 43, and 44), monitoring (item 40 
and 41) and evaluation strategies (item 37, 38, 39 and 45). The 
grand mean score of students' responses to items 42, 43, and 
44(M=2.9) show that they sometimes employ planning in learning 
English. Similarly, teachers employed planning strategy in their 
instruction usually (M= 3.7). However, students rarely use 
monitoring (M=2.4) and evaluation strategies (M=2.4) in learning 
English. Besides, teachers rarely employ monitoring (M=2.4) and 
evaluation (M=1.9) strategies. The findings of this section show 
that students and teachers lack employing meta-cognitive 
strategies in the learning process. The grand mean values on 
students' (M=2.6) and teachers' (M=2.7)  use of meta-cognitive 
strategies are less than the average value(M=3.0) on the five point 
Likert scale ranging from 1 never to 5 always show the 
respondents' tendency to employ meta-cognitive strategies 
rarely(See table 9). 
 
3.1.1.4 Open-ended Question Results 
          Three open-ended questions were presented in item number 
46, 47 and 48 of the teachers’ questionnaire in order to let them 
express viewpoints freely Appendix B). Item 46 was intended to 
find out whether the teachers were aware of autonomous learning. 
It is not expected that teachers promote learner autonomy without 
being aware of what it means. Four of the teachers did not seem to 
demonstrate adequate awareness of the issue, for example, one of 
these teachers defined the term learner autonomy as, “It is 
necessary learning autonomous subject or language, and I advised 
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them to practice and develop autonomous language." In this 
statement the expression ‘autonomous subject or language' looks 
vague. Still another in defining the term 'learner autonomy' said, 
“I think learner autonomy or autonomous learning mean, students 
learn with interest.” The second respondent also did not clearly 
define the term. From the teachers’ responses we can see that they 
do not have adequate awareness about learner autonomy.  
          However, four of the teachers could define the term learner 
autonomy emphasizing that it is a situation in which students study 
independently. For example, one of these teachers stated, "The 
student by himself or herself takes the initiative to learn much 
more than the teacher tells him/her."  Another teacher said, “The 
students learn independently, but they should be award about 
language learning." Therefore these teachers seem to have shown 
reasonable understanding of autonomy even though they did not 
indicate that autonomous learning requires learners to take control 
of and be responsible for their own learning.  
          Even though, all the teachers expressed their belief in the 
essentiality of autonomous language learning, six of them could 
not justify the rational for learner autonomy properly. For 
example, one of the teachers in stating the rational for autonomy 
stated, “Language is governed by law and rule, it needs freedom 
for communication".    Besides still another expressed, “Yes, 
because it is autonomous language system that makes students 
better, it is best through autonomous learning." The justifications 
given are not clear. However, those who showed understanding of 
the notion of learner autonomy could justify their claims stressing 
that language learning primarily needs individual efforts and 
continued practices and that learner autonomy promotes self –
confidence. For example, one of these teachers indicated his/her 
justification as, "Yes, because if students work by themselves they 
can achieve more." 
          The last question in the teachers’ questionnaire was 
intended to identify their perception of learner autonomy. Five of 
the teachers stated that students are inadequate in deciding on 
activities, objectives and materials to learn. Besides, two of the 
teachers said that they had objectives set by the school which they 
could not change and that time never allowed them to direct 
students in this direction. Still the other revealed that he/she had 
to shoulder the responsibilities him/herself since the students were 
reluctant to involve in decision making.  
          The findings of the preceding paragraph reveals that 
teachers perceive their students incompetent in learning by 
themselves, and that the teaching learning procedure is already 
determined by the school and did not involve students in decision 
making.  
          From the findings of the open ended questions we can infer 
that teacher’s inadequate awareness of learner autonomy could be 
one factor for the inadequate practice in motivating learners 
towards autonomy (Grad mean= 2.8). 
 
3.1.2. Students' Interview Results 
          As mentioned in chapter three, an interview was held with 
six students using a semi- structured interview schedule. In order 
to address these themes, the four leading questions presented 
below were raised with relevant probes.   

- Do you involve or do autonomous learning activities such 
as assignments, projects, group and pair works?  If yes, 
what do students gain by involving in such activities? 

- In learning English, do you need your teacher's help all 
the time? If no, mention the situations in which you need 
your teacher's help? 

-  Do you get involved in decision making concerning 
various aspects of the learning process? 

- How do you think about your ability to learn English 
autonomously? What are your views of learning English 
by yourself? 

 
          In this section, the interviewees ' responses to the above 
major questions and to respective probes are described, and where 
possible, an attempt is made to link the findings from the 
interview, with the results obtained through students’ 
questionnaire. 
          The first interview question was intended to elicit 
information pertaining to the interviewees' willingness to involve 
or do autonomous learning activities such as project works, group 
and pair works. Four of the students said that they did not want to 
involve in such activities. They said that such activities were time 
killing, effortful and demanding. However, only two of them said 
that they wanted to do autonomous learning activities 
cooperatively. They said that they could learn from their friends 
than doing by themselves. This finding is consistent with the 
findings of the questionnaire in which the majority of the students 
disagreed (M=2.5) to practice these activities 
          The purpose of the second interview question was to elicit 
information whether students need their teacher's help all the time. 
Four out of the six interviewed students said that they did not want 
their teacher's help in learning English all the time. However, they 
expressed that they need the teacher's help in some situations. For 
example, when they faced new tasks and activities they could not 
do, when they wanted to have in depth exploration of the language 
item they are learning, etc. Here below are quotes from two 
students concerning their need for help: 
          Student A: "No, expecting my teacher to render me a help 
can lead me to be dependent. I need help when it is difficult for 
me to comprehend a language". 
          Student B:  "No, I only need my teacher's help when a 
language task which I have been working is really difficult to fully 
accomplish by myself". 
          Two of the students; however, showed their interest to be 
helped by their teachers. One of these students, for example, said, 
"Yes, the teacher should always be closer to me. I can learn better 
from my teacher than learn by myself." 
          Concerning the third interview question on perception of 
responsibility, more than half of the interviewees considered 
teachers responsible in decision making related with objective of 
the English lesson and the materials to be learned, etc. They said 
that their role was receiving knowledge from the teacher; it is the 
teacher’s job because they are trained and know better than 
students. For example, student D said, "No, it's the teacher's 
responsibility to make such decisions. They are trained for such 
activities". 
          However, one of the interviewees stated that he/she likes 
involving in decision making but the teachers did not allow them 
to involve in such decision making. For example here is the report 
highlighting this: 
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          We are aware of our needs and want to share these needs 
with teachers. However, they say that they already have objectives 
set by the school and they cannot change this. Thus, the lessons 
become very boring. 
          The interview results show that four out of the six students 
did not show interest to involve in decision making and they 
considered their teacher responsible concerning decision making 
in the learning process. The result of the interview is consistent 
with the questionnaire result in which the majority of the students 
(N=56%) gave responsibility to the teacher (See table 5). 
          Concerning the fourth interview question which was 
intended to identify students’ perception of their ability in learning 
English, the majority of them expressed their beliefs that they are 
competent in learning English by themselves. For example, four 
of the interviewees said setting aims was not difficult, but two said 
that they were not able seeming they have no awareness. The 
questionnaire results gave a mean of 3.8 which is the highest of 
the students’ perceived ability to set goals (See table 6). The 
interview data show that students believed that they were able to 
set goals by themselves.  
          The other interview question in the form of probe was 
students’ perception of their ability to evaluate learning progress. 
Three of the six interviewees said evaluating progress was no 
problem, two said it was difficult, and one said that he would have 
to ask the teacher to test him on writing. The majority of the 
interviewee expressed their beliefs that they were able to evaluate 
learning progress. This finding is consistent with students' score 
for their perceived ability to evaluate their own progress (M=3.6) 
on the questionnaire (See table 6). 
          Furthermore, the interviewees were asked about their 
perception of their ability to choose exercise and all the 
interviewees said that they would have no problem choosing 
exercise and task to work on if they had the opportunity although 

one considered this as a difficult activity. There was a mean score 
of 3.3 for perceived ability to choose exercises and tasks.  
          Therefore it can be said that the interview data is consistent 
with the questionnaire data in which students considered 
themselves competent.  
          The last interview question in the form of probe was 
concerning students perceived ability to evaluate their ability by 
identifying their weakness and strengths. Four of the interviewees 
out of six said that evaluating ability was no problem; one said 
he/she was not able and one said that he/she would ask the teacher 
to evaluate his/her weakness and strengths; the mean score on the 
questionnaire for this item was 3.1. Therefore, the result of both 
the questionnaire and interviewee show that students consider 
themselves able to evaluate their ability.  
          Generally, the findings of the interview are consistent with 
the results found in the questionnaire concerning perception of 
responsibility and ability. Concerning responsibility perception, 
the students see the teacher more responsible in learning English. 
Besides, they perceive themselves able to learn English by 
themselves. However, they did not want to involve in cooperative 
learning activities.  
 
3.1.3. Classroom Observation Results  
          In order to find out grade twelve teachers actual classroom 
practices in promoting learner autonomy, a semi-structured 
observation was conducted using a checklist that consisted of five 
items with four sub points each (See appendix G, pp. 98). The 
teachers' activities were observed and rated with categories of 
'Yes' or 'No'  which were changed into five-point scales namely: 
Ineffective (0), less effective (1), fairly effective (2), effective (3), 
and very effective (4) 
 

 
Table 10 Teachers' Actual Classroom Practices of Promoting Learner Autonomy 

 
S.n           Items                                     Scales 

  4 3  2   1  0 

F % F % F % F % F % 

1 Encourage learners to set some  learning 
goals 
 
 
 

  

        4 100 

2 Encourage learner responsibilities 
 

  1 25   3 75   

3 Encourage self-evaluation       4 100   

4 Involve learners in decision making     1 25   3 75 

5 Provide opportunity for strategy 
use 

    2 50   2 50 

 Total  -     25% 37.5%      87.5 %    75% 

 
keys: 4-very effective, 3- effective, 2-fairly effective, 1-less effective, 0-ineffective 
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          The first activity observed was teachers' involvement of 
learners in setting learning goals. As can be seen from the table in 
all of the observations none of the teachers were observed 
promoting goal setting. Therefore, the teachers' practices in 
relation to this behavior were ineffective. 
          The second activity observed was teachers’ encouragement 
of responsibility in collaborative work. The observation revealed 
that almost all the teachers put students in small groups but they 
did not use activities that require sharing responsibility and they 
did not encourage or assign students any group roles to which they 
could be held responsible. However, one of the teachers observed 
was effective in putting students into groups and assigning them 
responsibilities. 75% of the teachers’ practices in relation to 
promoting responsibility were less effective. Therefore, the 
teachers’ practices in relation to this behavior were less effective.  
          The third activity observed was teachers’ encouragement of 
self-evaluation. All of the teachers were less effective to encourage 
students’ self-evaluation. However, in one of a teacher's class peer 
correction was encouraged. Therefore, all of the teachers' practices 
in relation to this behavior were less effective. 
          The fourth activity observed was teachers’ encouragement 
of learners in decision making. During the observation none of the 
teachers asked the students to choose from different activities and 
tasks, letting them decide on their pace of learning, etc. However, 
only a teacher was observed letting students to choose a friend to 
work with. 75% of the teachers' role in relation with this behavior 
was in effective. 
          The fifth activity observed was teachers' practice of 
promoting strategy use. In two of the classes observed teachers 
were encouraging students to make use of strategies in relation to 
language skills. However, meta-cognitive strategies were not 
observed. Therefore, teachers’ practices in relation to this behavior 
were fairly effective. 
          Generally, 87.5% of the teachers' practices in promoting 
learner autonomy were less effective and 75% of them ineffective 
categories which imply that teachers did not seem to encourage 
goal setting, responsibility, self-evaluation and decision making. 
 
3.2. Discussion 
          The first research question was aimed to find out whether 
students and teacher practices autonomous learning activities in 
learning English. The majority of the students did not seem to take 
control of their learning (grand mean on students’ practices in 
learning English by themselves is 2.4). The result shows that 
students did not seem to exert their efforts to set goals for their 
learning, and evaluate their learning process. Dickinson 
(1995:127) characterizes autonomous learners as “those who have 
the capacity for being active and independent in the learning 
process; they can identify goals, formulate their own goals, and 
can change goals to suit their own learning needs and interests. 
The findings on the students' effort to set learning goals is 
inconsistent with Dickinson's description of autonomous learners. 
Similarly, the students did not seem to evaluate their learning. This 
is inconsistent with Thanasoulas (2000) who argues that the 
analysis of one’s strengths and weaknesses, or language learning 
process is a primary step in a cluster of autonomous learning 
activities to guide learners to the next stages of their learning 
process. If learners position themselves in a place where they 
could assess their skills and knowledge gap and strive to 

compensate their deficiencies by investing the required time; it is 
likely for them to succeed in learning English independently. This 
further gives them a better opportunity to see how much their 
learning is on a series of progress. 
          This implies that students lack effort to take control of their 
learning. This finding is consistent with Mesfin (2008) who 
studied learner autonomy in learning English at Mekele Yohannes 
Preparatory School found out students were not exerting effort to 
improve their English skills and that they were not responsible for 
their own learning. The main reason for this similarity might be 
due to the fact that in both of the research settings (both of them 
being in the same educational system) students were taught in 
teacher-led classrooms where learners were rendered little support 
to take control of their learning. The questionnaire data also reveal 
that students were reluctant to involve in cooperative learning 
activities (M=2.5) .This is consistent with  the findings of the 
interview which  disclosed the fact that the majority of students 
did not want to involve in cooperative learning activities like 
group and pair works in which they can practice decision making, 
planning and evaluating. This suggests that they lack the readiness 
to take responsibility for their own learning. This finding is 
inconsistent with what Dickenson (1992: 140) stated, “Students’ 
involvement in cooperative learning activities enable them to be 
self-motivated and self-regulated learners taking responsibility for 
their own learning" . 
          Furthermore, the findings show that teachers lack the 
readiness to promote autonomy (the grand mean for teachers' 
practices on autonomous learning activities is 2.8).This implies 
that teachers seemed to lack providing learner choice and sharing 
responsibility which are keys in the development of learner 
autonomy. For example, the teacher did not seem to share their 
responsibility in evaluating students' learning, and involving 
learners in decision making which traditionally are considered to 
be the teachers' responsibility. In the development of learner 
autonomy providing learners with choice for their learning is very 
important. Teachers can encourage learner set goals and define 
objectives, and evaluate their learning process by giving them 
choice in the learning process. The findings of this study imply 
that teachers did not seem to encourage these autonomous learning 
activities by encouraging learner choice. Learner choice implies 
that students can work at their own pace, deciding on questions of 
what, when, how and how often (Holec, 1987; Williams and 
Burden, 1997 Pierce and Kalkman, 2003). These scholars further 
confirm that learner choice in making-decisions in learning such 
as setting objectives, defining contents and progressions, 
monitoring the procedure, and evaluating the outcome of learning 
is very important for the development of autonomy. However, the 
classroom observation reveals that 75% of the teachers’ practices 
in relation to promoting responsibility and decision making were 
in effective.  
          The findings of teachers’ practices are not consistent with 
the findings of the study conducted by Coban (2002) that 
investigated teachers’ practices in promoting learner autonomy in 
Gazi Preparatory School in Turkish which found out that the 
teachers were more likely to support ways of developing learner 
autonomy, particularly in giving choice to learners, self- 
monitoring and self- evaluation. Furthermore, the result is not 
consistent with the study conducted by Chung (2005) who 
examined the motivating style based on teachers' disposition to 
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control students or support their autonomy. The results implied 
that teachers who were autonomy-supportive to students showed 
a significant motivating style and intended to support students' 
intrinsic motivational as well as internalization processes. 
However, this result was consistent with the study conducted by 
Tekle (2010) who found out that English teacher at Baso 
Secondary School lack the commitment to train students to be 
independent learners through sharing responsibility. 
          The questionnaire data also show that teachers encourage 
their students to work cooperatively with other students. 
Nevertheless, the classroom observation data revealed that 
teacher’ practices in relation to this was not systematic, and 
approached in unorganized and unplanned ways. For example, the 
researcher observed that almost all of the teachers were not 
assigning group members’ responsibilities in setting collaborative 
works. 
          On the other hand, the result of the open-ended questions 
showed that four of the teachers could not define the term and 
failed to justify why learner autonomy is important. The other four 
of them described learner autonomy but they could not state the 
rational for promoting learner autonomy. This result is consistent 
with the findings of their practices in promoting autonomous 
learning activities. From the findings we can infer that teacher’s 
inadequate awareness of learner autonomy could be one factor for 
their inadequate practices of in encouraging learners towards 
autonomy. Little (1995) states that learner autonomy depends on 
teacher autonomy. It is unreasonable to expect teachers to foster 
the growth of autonomy in their learners if they themselves do not 
know what it is to be an autonomous learner. 
          For the second research question, the findings of the Chi-
square showed that there was no significant difference between 
students’ and teachers’ perceptions of responsibility. The observed 
Chi-square value (x2= 2.86) shows that there was no significant 
difference between students’ and teachers' perception of 
responsibility in language learning. That means, both students and 
teachers considered that teachers were more responsible than 
students in deciding what will be learnt in the next English class, 
how long to spend on a given activity, choosing what 
materials/activities to use in the English class, identifying students' 
weaknesses and strengths in learning English, making sure 
students make progress during English lesson and evaluating 
learning performance which were related to formal language 
instruction. However, only in one of the eight items both students 
and teachers had the notion of shared responsibility to correct 
students' mistakes in learning English. The findings of interview 
with students also confirm that students consider teachers more 
responsible. Four of the interviewed students out of six gave 
responsibility to their teachers concerning decision making in 
learning English. 
          The findings of responsibility perception are inconsistent 
with Wenden's (1991) claim that autonomous learners exercise 
choice of materials, methods and tasks for their learning. 
Similarly, teachers’ unwillingness to share responsibility with 
students does not support what Voller (1997) suggested, that the 
teacher should share responsibilities concerning decision making 
with learners so as to develop sense of responsibility in the 
learners. These results are; however, consistent with a study 
conducted by Kuram (2009) in the field which investigated the 
perceptions of preparatory students and teachers regarding 

responsibilities and abilities related to autonomous learning. The 
findings of this study was that students do not take responsibility 
for their learning although they have the ability and teachers 
themselves take on most of the responsibilities by perceiving their 
students incapable of fulfilling their responsibilities. The teacher’s 
traditional role as decision maker may be the reason for students 
to give much responsibility to teachers than themselves 
          The findings of ability perceptions revealed that there is a 
significant difference between students and teachers. Students 
perceive themselves capable (M=3.3) in several areas such as 
setting objectives, making choices and monitoring their progress. 
The results of the interview also showed that the majority of 
students evaluated their ability in learning English positively. 
They believe that they have the ability to take control of their 
learning but they failed to practice autonomous learning and share 
responsibility with the teacher. However, the mean score on 
students’ practices of autonomous learning (M= 2.4) indicate their 
low performance of autonomous learning. On the other hand, 
teachers considered students incompetent (M=2.3) to take control 
of their own learning. This shows that teachers are not ready to 
share responsibility with students. 
          The third research question was aimed at finding out the 
language learning strategies used by students and employed by 
teachers in their instructions. 
          Autonomous learners are able to monitor their own learning. 
In doing so, they use learning strategies. Cognitive strategies 
enable learners to manage the learning process as well as learning 
materials through direct ways (Oxford, 1990). Strategies such as 
elaboration, resourcing, summarizing and note-taking were 
included in this study. The result of the descriptive statistics 
indicated that both students and teachers valued the use of 
resourcing and elaborating followed by note-taking and 
summarizing in which both groups of respondents  reported the 
frequency of their strategy use on a five point Likert scale. The 
most frequently used strategies were resourcing and elaboration. 
The result of employing elaboration strategy is consistent with a 
study conducted by Chamot (1989).Students (grand mean= 3.5) 
and teachers (grand mean=3.8) reported that they usually employ 
cognitive strategy in the learning process. 
          Concerning the meta-cognitive strategies employed, the 
results of the descriptive statistics displayed that while students 
sometimes use planning which involves learners through 
autonomous self-management of time and learning process, 
teachers most frequently employed this strategy in their 
instruction. The result of this strategy use by students was 
inconsistent with previous study by (Chien, 2004) which found out 
that the most frequently used strategies were planning strategies. 
This study also revealed that monitoring and evaluation strategies 
were appeared to be employed by the students and teachers least 
frequently. This finding is consistent with the study conducted by 
Cotterall (1999) who investigated the language learning beliefs of 
a group of students with the help of a survey and the result 
indicated that the use of two strategies ‘monitoring and evaluating’ 
were quite limited. 
          In the study, cognitive strategy was reported to be used more 
frequently than meta-cognitive, and the most frequently used 
strategies among meta-cognitive strategy were planning strategies. 
The findings of cognitive and meta-cognitive language learning 
strategies is consistent with the study conducted by Johnes(1995) 
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who investigated learning strategies used by foreign language 
students and their teachers 
 

IV. SUMMARY, CONCLUSION AND 
RECOMMENDATIONS 

          This chapter deals with the summary of the findings, 
conclusions, recommendations of alternative solutions for 
promoting learner autonomy based on the findings of the study. 
          The purpose of this study was to examine freshmen EFL 
students’ and their teachers’ perception and practice in the 
development of learner autonomy at Wolyta Sodo University. In 
order to achieve this objective the following research questions 
were formulated:    

1. Do EFL freshmen students and teachers at Woayta Sodo 
University employ autonomous language learning 
activities in the teaching -learning process? 

2. Is there a significant difference between EFL freshmen 
students' and teachers' perceptions of learner autonomy 
(responsibility and ability perception) in learning English 
at Woayta Sodo University? 

3. Do EFL freshmen students and teachers employ language 
learning strategies (cognitive and meta-cognitive 
strategies) in the teaching-learning process at the school 
in focus? 

 
          In the course of answering these questions, descriptive 
survey method was employed. To this effect questionnaire, 
interview and classroom observation were utilized as instrument 
during data collection. Comprehensive sampling was used to 
include 110 subjects (76 males and 34 females) and twelve 
teachers in the study. Accordingly, these informants participated 
and provided dependable data. Furthermore, the obtained data 
were analyzed by employing statistical tools such as frequency, 
percentage, mean, Chi-square and independent sample t-test using 
SPSS window 15 software.  
 
4.1. Summary of the Major Findings  
          The major findings of the study are summarized as follow: 

1. EFL students' and teachers' responses concerning their 
practices (M=2.4 and M=2.8 for students and teachers 
respectively) show that students did not seem to exert 
effort in involving autonomous learning activities such as 
goal setting, evaluating learning and collaborative 
learning. The interview data show that five out of the six 
interviewed students did not want to do autonomous 
learning activities. Similarly, the teachers did not seem to 
encourage learners to do these activities and tasks by 
themselves. 

2. EFL teachers of this study did not show awareness of 
learner autonomy in learning English.   

3. The result of classroom observation revealed that 87.5% 
of the teachers' practices in promoting learner autonomy 
were less effective and 75% of them were ineffective 
which show that teachers did not seem to encourage goal 
setting, responsibility, self-evaluation and decision 
making, and this is consistent with the result of the 
teachers’ questionnaire concerning their practices of 
promoting learners autonomy. 

4. While 51.1% and 59.4% of the students and teachers 
respectively gave more responsibility to the teacher, 
34.9% and 30% of the students and teachers respectively 
had the notion of shared responsibility. Only 14% and 
10% of the students and teachers respectively gave 
responsibility to the students in learning language.  The 
interviewee data also indicated that four out of six 
interviewed students considered their teachers more 
responsible concerning decision making in the learning 
process. The result of the 2x3 contingency table Chi-
square concerning the difference in perception of 
responsibility between students and teachers (x2=2.86) 
did not indicate significant difference. 

5. While the students consider themselves able (the grand 
mean value on their perception of ability is 3.3) to set 
goals, plan their learning, decide on what work to do and 
evaluate their learning performance, teachers (grand 
mean value on their perception of ability is 2.3) believed 
that students’ ability was poor. The result of the 
independent sample t-test between teachers' and students' 
perception of ability in language learning is 3.34, p= 
0.00. 

6. The grand mean values of students and teachers in 
employing cognitive strategies are 3.5 and 3.8 
respectively which indicate that they usually employ this 
strategy. Elaboration (M=3.6) and resourcing (M=3.6) 
were the most frequently employed cognitive strategies 
by the students followed by note-taking (M=3.5) and 
summarizing (M=3.2).On the other hand, teachers 
reported employing resourcing (M=4.5) followed by 
note-taking, (M=4.3) elaboration (M=3.5) and 
summarizing (M=3.3) strategies frequently in their 
instruction. 

7. While students employ planning (grand mean=2.9) in 
learning English sometimes, teachers employ planning 
(grand mean= 3.7) strategy in their instruction usually. 
However, students use monitoring (grand mean=2.4) and 
evaluations (grand mean=2.4) strategies rarely in the 
learning process. Besides, teachers rarely employ 
monitoring (grand mean=2.4) and evaluation (grand 
mean=1.9) strategies in their instruction. 

 
4.2. Conclusions  
          Based on the findings and discussions made in this study, 
the following conclusions were made. 
 

1. Freshmen EFL students at Wolyta Sodo University 
do not seem to involve in tasks and activities that 
promote their autonomy. Similarly, EFL teachers of 
the university lack using autonomy supporting 
practices. They lacked to involve learners in making 
decisions related to their own learning, and did not 
seem to encourage learner choice by helping 
students to learn at their own pace. This might be due 
to their lack of awareness about learner autonomy. 

2. There is similarity between students and teachers 
perception of responsibility in learning English. 
Both students and teachers considered that teachers 
were more responsible in making decision related to 
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formal language instruction, such as deciding what 
and how to learn and evaluate learning performance. 
The teachers see themselves as taking almost all 
responsibility because they perceive students lack 
the ability to take responsibility in language learning 
process. 

3. The fact that teachers consider students incompetent 
to take responsibility for their learning might be one 
factor for teachers’ inadequate autonomy supportive 
practices. 

4. The students and their teachers usually employ 
cognitive strategies in the instructional process. 

5. While the students sometimes tend to plan their 
learning, their teachers help them practice this 
strategy in the learning process. However, the 
students and their teachers rarely employ monitoring 
and evaluating meta-cognitive strategies.  

6. Generally, the results indicate that even though 
students perceive themselves positively, they are 
unwilling to take responsibility and control their 
learning, and that they continue to see the teacher as 
a dominant figure who is the decision maker in the 
classroom. On the other hand, teachers lack the 
ability to move their students towards autonomous 
learning. 

 
4.3. Recommendations 
          On the basis of the findings and the conclusions drawn out 
of them, the following recommendations were made.  
          In order to help students to become autonomous learners of 
English as a foreign language, obviously EFL teachers must have 
awareness of learner autonomy. Therefore, the centre for Higher 
Diploma Program training should include autonomous learning as 
a topic at the target university. Besides short term training 
workshop should be organized by the university to enable EFL 
teachers to be aware or reinforce their understanding of the value 
of independent language learning, to be prepared to assume new 
roles in the classroom, to prepare contents and classroom tasks that 
incorporate components of autonomous learning.    
          Besides, EFL teachers in focus should provide learners with 
choice based on their needs and involve them in decision-making 
in their learning so that their motivation is enhanced. 
          EFL teachers also need to experience autonomous learning 
themselves and need to be committed to self-monitoring 
development since teachers who cannot develop their own 
autonomy, are unable to develop their students’ autonomy in 
learning.   
          In addition, EFL teachers in focus should counsel students 
to take full responsibility and increase commitment for their 
learning. Thus, English teachers, who are in frequent contact with 
students, had better help the latter to become aware of the worth 
of autonomous learning. 
          Autonomous learning can hardly be conceived unless the 
learners play the roles of planning, monitoring and evaluating their 
learning. Therefore, English language teachers need to delegate to 
their students tasks such as setting goals for learning, selecting 
materials to be used in the classroom, reflecting on their learning 
success or difficulties, developing action plan of how to improve 

learning, evaluating their learning progress, choosing  tasks to be 
done, etc. 
          Finally, empirical investigations need to be made on ways 
of employing learner training in order to develop learner 
autonomy. 
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Abstract: In ELT, the lexical competence is deemed to be at the 
heart of communicative competence. Research demonstrates that 
Vocabulary Learning Strategies (VLS) make learning easier and 
long lasting, but the learners are required to be trained in the use 
of VLS. The lexical needs are unique to the learners, and hence 
the strategies too. Teaching English vocabulary to EFL students 
is a difficult and challenging process. Most of the foreign 
language teachers and learners ask which method is more 
effective but there is no fixed answer for this question, as in this 
era of multimedia and internet numerous methods are available 
at the fingertips of the learners as well as  the teachers. But there 
are certainly many suggestions regarding this issue , like 
traditional method of making a note book, regularly reviewing 
and using them in proper context, or using multimedia 
technology which also includes many devices or techniques like 
audio sounds, movies, videos, graphics, pictures, animation, 
charts, colors, etc. The researcher in this case has tried to 
compare the effectiveness of teaching English vocabulary to EFL 
by two different annotations-first is ‘traditional verbal method’ 
(only text) and second is ‘visual non verbal method’ (through 
multimedia technology using animation and pictures) to the 
Preparatory year (level 1 and level 2) students of the university. 
This study analyzes that to what extent the two strategies are 
effective. The experiment demonstrates that the learning through 
visual technology is more effective as compared to that of textual 
one. 
Index Terms: ‘Beauty and the Beast’, content words, function 
words, Prep year, visual technology, and VLS (Vocabulary 
Learning Strategies). 
 
 

I. INTRODUCTION 

The significance of learning and teaching English as foreign 

language is to enable the students communicate effectively their 
ideas, thoughts, emotions, details and facts. To communicate 
impressively, the students need to develop all the four skills- 
listening, speaking, reading and writing. In order to acquire 
expertise in all these skills, the students should possess good 
knowledge of vocabulary. Wilkins (1972) asserts that “without 
grammar, very little can be conveyed, without vocabulary, 
nothing can be conveyed”. Moreover the wider is the knowledge 
of vocabulary the better is the comprehension. Many instances 
prove that acquiring vocabulary knowledge is more important 
than acquiring grammatical competency.  Incidents quoted by 

many EFL students have shown that during their foreign trip 
they had to suffer when they failed to recall some suitable words 
and could not communicate about their requirement. For 
example a student during her trip to New York forgot the word 
‘recharge’ and had to struggle a lot to buy the same for her 
mobile sim. She could not contact her family, back home for a 
long time and at the end she had to remove the sim card and 
show it to the shopkeeper.  
 
If the teacher brings innovative ideas in her teaching 
methodology, it would help the students to learn faster. There are 
many methods of teaching vocabulary to EFL learners. The most 
common and prevalent technique is to use the printed 
dictionaries. But now a days, students are inclined towards using 
e-dictionaries on their mobile phones. The other techniques to 
teach vocabulary include word banks, using computers, audios, 
speeches, movies, animated movies, cartoons, songs and rhymes, 
magazines, flash cards, writing short stories, essays, articles, 
group discussions, enacting skits etc. Although, all these are 
classic methods of vocabulary teaching but teachers can always 
modify them according to the needs of their students and 
produce an exciting and new activity out of them. For example, 
she can create a visual experience so as to enhance the 
comprehension. 
In today’s scenario the students are more of tech-savvy and they 
are familiar with the use of internet. So, in order to make the 
learning interesting for them, visual mode is more effective. The 
visual learning improves the comprehension, saves the time and 
enhances the retention capability. The picture of an object gets 
imprinted in the minds of the learner and when they listen to the 
word, it becomes easy for them to recall that object and when 
they listen or read that word repeatedly, they are able to 
memorize the word. Thus teaching vocabulary, using visuals is 
more effective and long lasting. 
  
A study suggests that an effective way to improve learning of 
English vocabulary is to offer graphics that illustrate what the 
vocabulary means. (Kim & Gilman, 2008). It is concluded by 
many professionals that the visual strategies help the students to 
learn the vocabulary (M Philips; 2016) 
Goetz,Sadoski,Stricker,White and Wang (2007) report that the 
effects of visuals used for concrete imaginable terms results in 
better building of definitions. Another research concluded that 
the learning and retention of words was increased by use of 
visual materials. (Hashemi, 2013) 
 

II. STATEMENT OF THE PROBLEM 
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Vocabulary learning is not an easy task for foreign language 
students. The students have exposure to native language most of 
the time and get little exposure to foreign language. They study 
all other subjects in native language. It’s not easy for them to 
remember the vocabulary, in fact they often get confused in even 
identification of letters while reading. The Arabic language 
doesn’t have ‘p’ sound so it’s difficult for them to understand the 
difference between the pronunciation of letters p and b. They 
often get confused between c and s and also between a and e. So, 
the teachers have to find various interesting ways of teaching 
English so as to motivate them to learn a foreign language. 
In brief, the purpose of this study is to develop an interesting 
way of teaching vocabulary to EFL learners and to motivate 
them develop their English Language Skills. 
 

III. LITERATURE REVIEW 

Before teaching vocabulary, the teacher should know the nature 
of vocabulary and the type of vocabulary, she should select.  
 
Nature of Vocabulary 
 
Understanding the nature of vocabulary is important to the 
process of investigating a better method of developing the 
students’ vocabulary knowledge. Vocabulary consists of Content 
words and Function words. The Function words are articles, 
prepositions, pronouns, conjunctions etc. or all those words 
which contribute to the syntax of the sentence rather than to the 
meaning of a sentence, for example ‘do’ in I do not live here. 
Content words are nouns, lexical verbs, adjectives and certain 
adverbs also. They significantly contribute to the meaning of a 
sentence. Content words also comprise concrete words and 
abstract words. The concrete words are names of real objects or 
which can be taught showing pictures or real objects, but abstract 
words are those which cannot be shown for example anger, 
happiness, harmony etc. which can be explained only with the 
help of examples or situations. Finally words are also 
categorized into general vocabulary and technical vocabulary. 
The general vocabulary includes words like ‘large’ which is not 
associated with any particular content area or subject but 
technical vocabulary includes terms like ‘photosynthesis’ which 
is associated to particular content area , subject or topic. 
 
Selecting the Vocabulary 
 
Before taking up the task of teaching vocabulary to the students, 
the teacher should select a passage according to the level of 
students. The passage can be a article or a short story or an 
extract from a long story, but it should have vocabulary which 
the students can comprehend by relating it to their previous 
knowledge. Some guiding points to help in such decision making 
are enumerated below: 

 Select words that students will encounter frequently, 
and that therefore, represent common knowledge 
(Marinak, Moore, Henk, & Keepers, 1997). 

 Identify words that are essential for understanding a 
reading selection.(Marinak, et al.1997, p. 1). 

General Guidelines for Teaching Vocabulary 

 
 Teach new words in the context of a meaningful 

subject-matter lesson and facilitate student discussion 
that requires students to use the new word (Ellis & 
Farmer, 1996- 2000).  

 Ensure that students hear the correct pronunciation of 
the word and practice saying it aloud. Hearing the 
syllable structure and stress pattern of the word 
facilitates its storage in memory (Fay & Culter, 1977).  

 Teach word parts – root words, base words, prefixes, 
and suffixes that students will encounter frequently 
(Jones, 1999).  

 Teach words in related clusters to help students 
understand how words are related and interrelated 
(Marinak, et al., 1997).  

 Identify examples/applications and non  
examples/nonapplications related to the meaning of the 
new word (Ellis & Farmer, 1996-2000).  

 Help students connect new vocabulary to something 
with which they are already familiar (Ellis & Farmer, 
1996-2000).  

 Create opportunities for students to paraphrase the 
definition of a new term so that they can identify the 
main idea associated with the term and recognize 
specific bits of information that clarify its broader, 
more general core idea (Ellis & Farmer, 1996- 2000).  

  Offer students the opportunity to acquire new 
vocabulary using a variety of learning modalities or 
formats that actively engage them in the learning 
process (Ellis & Farmer, 1996-2000). 

 
IV. METHODOLOGY 

 Participants 
 
The students of Preparatory year level 1 agreed to be a 
part of this research and they were only ten, for it was 
the second semester and at Northern Border University 
the pattern is such that only failure students of first 
semester or the students who couldn’t appear for the 
exam during the first semester, and the foreign students 
(from Arabic speaking countries like Syria, Jordan 
etc.)are allowed to register themselves  for the second 
semester. So, the strength is very low during second 
semester, hence a  limitation to this study was that the 
sample size was very small. 
 
Instruments for evaluation 
 

Two questionnaires were used as instruments for evaluation. 
Both of them consisted of multiple choice questions and one 
question paper was to assess the learning of vocabulary taught in 
the traditional manner and the second questionnaire was to assess 
the vocabulary learning through visuals and pictures. 
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Treatment 
 
The students were taught for eight sessions which was one and 
half hour each and in all 80 words were selected from a short 
story and out of these eighty, forty words were taught through 
traditional i.e. paper pen method and remaining forty were taught 
through visuals which were depicted using Power Point 
presentation. Each lecture was divided into three parts i.e of 30 
minutes each and during first session, the text was read and the 
students were made to underline the difficult or new words. Also 
the video of the selected story was played on the screen. In the 
second part of the lecture the traditional way of vocabulary 
teaching was undertaken and during the third session, the 
students were shown Power Point Presentation. So, in this 
session the vocabulary was taught through visuals mode.  
 
Materials used for the experiment 
 
The experiment involved both the methods of teaching, the 
ordinary traditional as well as the visual method, hence the white 
board, markers, the over-head projector, the speakers set , DVD, 
note-books, pens and Oxford dictionary were employed  for the 
task. 
 

             Procedure and Design 
A short story ‘ Beauty and The Beast’ was selected for this 
experiment as it consisted of simpler vocabulary, keeping in 
mind the level 1 students of Prep year. A group of ten students 
attended the classes for this experiment. The print-outs of the 
story were distributed to them and they were made to read the 
story , just one page everyday and then the difficult words, which 
were already highlighted, were explained. A list of the 
vocabulary and their meanings was distributed, and they were 
also made to repeat the words and their meanings, so as to teach 
them the correct pronunciation and to help them memorizing 
those new words. Also they were asked to maintain a word-bank 
, which was a note book in which they used to copy ten words 
everyday with their meanings in English as well as Arabic, (their 
mother tongue). In the second session the same group was made 
to practice some other selected vocabulary from the same story 

through repetition as well as through pictures and animation. 
They were shown the Power Point Presentation of those words 
with the images, which explained them visually. Also, the video 
of the same story was played inside the class so as to relate the 
words they learnt, to the situations they witnessed in the story. 
They were enraptured by the movie. Two separate tests were 
designed, one based on traditional way of teaching vocabulary 
and second, based on visual method of teaching vocabulary and 
these tests were conducted after 1 month teaching, to assess the 
better way of learning out of the two.  
 
 

 

Figure 1 The selected story with highlighted vocabulary 

 

 

                      Figure 2 Visual annotation of vocabulary 

V. RESULTS 
 
The students scored better marks in fact some of them 
scored full marks in the questionnaire based on 
vocabulary taught through visuals or pictures. They 

took a longer time to recall meanings of those words 
which they had learnt from their note-books or through 
printed letters, and as a result they could score lesser 
marks. 
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Figure 3 Assessment based on traditional method of 
teaching 

 

 

 

Figure 4 Assessment based on visual method of teaching 

 

VI. CONCLUSION 
It was concluded from the above study that the 
learning  of vocabulary through pictures is faster and 

long lasting as compared to that learnt through 
traditional method. Also, they are seemed to be more 
interested and enthusiastic when they get chance to 
watch videos and pictures and they are able to form a 
definition of the word easily and effectively.  
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Abstract 

This study determined cohesion (Personal and Team) factors as determinant of team performance satisfaction of El-Kanemi 
Warriors Football Club in Nigeria Premier League in 2017/2018 season. To achieve this, the study was guided by two 
hypotheses. A correlational research design was used for this study and the population for the study was made up of all the 
registered players of El-Kanemi Warriors football club in Nigeria premier league in 2017/2018 season. Comprehensive sampling 
technique was used for the study. Thirty- five (35) players were used for the study. A modified 52- item questionnaire and  17- 
item Self – Developed scale on team Performance Satisfaction Questionnaire (TPSQ) were used to collect information from the 
respondent with a reliability coefficient of 0.856. A modified 4 point Likert Type Scale was used. The Response Mode of Strongly 
Agree, Agree, Disagree and Strongly Disagree was used. Data were analysed using Pearson Product Moment Correlation 
Coefficient (PPMC) to test the null hypotheses at 0.05 level of significance. The results showed that there is significant 
correlation between cohesion (Personal and Team) factors and team performance satisfaction in the El-Kanemi Warriors 
Football Club in Nigeria Premier League. This showed that there is team performance satisfaction in El-Kanemi Warriors 
Football Club in Nigeria in 2017/2018 premier league. It was recommended among other things that Players and managers 
should endeavour to identify team and personal factors and create conducive atmosphere for these factors to enhance better team 
performance satisfaction 
 

Key Words: Personal, Team Factor, Performance Satisfaction 

Introduction 

Personal factors refer to the individual characteristics of group members. Although situational factors are fairly constant and 

usually apply to all teams within a given league a great deal of variation occurs in this factor. For ease of investigation, Carron 

and Hausenblas (1998) classified these personal factors into three categories: a) demographic attributes (e.g. member similarity, 

gender) b) cognitions and motives (e.g. attributions for responsibility, anxiety) and c) behaviour (e.g. adherence, social loafing). 
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When individual sacrifices are made by team members, the goal of the team becomes paramount and performance will be geared 

towards that goal.  

          Carron and Dennis (2001) suggested that the most important personal factors associated with the development of both task 

and social cohesion on sport teams is individual satisfaction. For example, Widmeyer and William (1991) found that member 

satisfaction was the best predictor of both social and task cohesion in the sport of golf. Another factor often cited as a correlate of 

cohesiveness is similarity (a demographic attributes) – similarity in attitudes, aspirations, commitments, and expectations. 

Although there might be differences in such areas as ethnicity, economic back ground, and ability, it would seem more crucial 

that athletes be similar in such areas as goal expectations, codes of conduct for the games or competitions, and expectations about 

individual behaviour (Weinberg & Gould, 2010). 

        Personal factors include individuals’ beliefs towards how they relate to the team, and what role they personally feel they play 

within the team setting another personal factor that contributes to team cohesion is seen when an athlete shows loyalty and 

commitment through a sacrifice for the success of the team (Prapavessis & Carron, 1997), from 

https://psych.hanover.edu/research/  

         A reasonable generalisation is that team cohesion is related to individual cognitions. For example, in task cohesive teams, 

members are more egalitarian in accepting responsibility for unfavourable results. Brawley, Carron, and Widmeyer (1987) had 

athletes from a wide cross section of sports use their teammates as a benchmark to estimate degree of personal responsibility for 

the team’s win or loss. The athletes rating their team high in task cohesiveness assumed a level of personal responsibility that was 

equal to that of average team member regardless of outcome (i.e. winning or losing). However, those athletes rating their team 

low in task cohesion showed a self- protective pattern of attribution by accepting less responsibility for the loss than the average 

team member. 

        Another reasonable generalisation supported by research is that the presence of cohesion is associated with member 

behaviour. The interrelationships among sacrifice behaviour, team cohesion and conformity to group norm in sport teams were 

examined by Prapavessis and Carron, (1997) with state- level cricket teams. They found that sacrifice behaviour was positively 

associated with task and social cohesion (Jowett & Lavallel, 2007). 

        Personality factors include individual orientation – cognitions and motives. It is considered that the connection of cognitions 

and motives with cohesion is most probably two – way: similarity of cognitions and motives of group contributes to cohesion, and 

vice – versa, cohesion contributes to similarity of cognitions and motives (Carron, eys, & Burke 2007). One of the cognition 

personality factors linked cohesion is efficacy beliefs. 
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       Construct of efficacy is a key point in (Bandura, 1997) Social Cognition Theory. According to Social Cognition Theory the 

focus of studying lies on possibilities of development of those abilities of the person, which enable him/her to take active role in 

personal development, adaptation and reproduction. For that purpose, a person plans activities, sets goals, expressing thus 

resources for creating and generativity. Monitoring of progress, therefore, efficacy assessment is the key point for conformation 

or for revising of efficacy belief.  It is considered that perception of efficacy fundamentally controls behaviour. It is based on 

development of expectations on the results of activities in achievement of goals pursuant personal rules and standards of 

behaviour (Bandura, 2001 in Veskovic, Valdevitz & Illic 2008).from http://www.fizickakultura.com/fk/   

       Real efficacy includes ability, knowledge, qualifications and is essential for adaption. Although it is unavoidable, it is not 

sufficient for a person to successful perform an activity (Veskovic, Valdevit, & Ilic, 2008). Specificity of efficacy in sports 

abilities beside the level of mastery of sport abilities. Means that athletes must learn how to manage activities during competitive 

tactics to activities of the opponent team, to focus their attention to a task in situations when playing under pressure and when 

facing numerous stressors and various sources of disturbance, for example, banning from the game or loosing of the points, 

physical pain (Ayiku, 2005). In a study by Fadoju (2011) on personal and environmental factors as correlates of team sports using 

2720 amateur soccer players in Oyo State, it was reported that personal factors, correlates with team cohesion and environmental 

factors which are contracts, scholarship, family expectation and peer influence correlates with team cohesion. This means that 

both factors contributed significantly to team cohesion among players of soccer clubs. 

 Team factors refer to group task characteristics, group productivity norms, and desire for group success, group roles, 

group position and team stability (Carron 1982). Team factors tend to be the bedrock of virtually all the other factors because 

when group norms, desire for success and stability are entrenched in a team, performance will definitely be positive. Studies in 

the domain of sport psychology, acknowledge the importance of collective efficacy and cohesion to ensure successful collective 

outcome (Carron, Bray, & Eys, 2002, Heuze, Raimbault, & Fontayne, 2006; Myers, Payment, & Feltz, 2004). 

In team sports, understanding the impact that different factors have on a team’s performance can be used to increase the 

likelihood of a successful outing and better performance. Furthermore, understanding the relationship among key factors should 

increase the ability to successfully utilize team strength and offset weaknesses, ultimately better impacting whether a team 

succeeds or fails. From https://psych.hanover.edu/research/  

 All human beings have an innate desire to be part of a group or to be associated with a group of individuals (Baumeister 

& Leary, 1995). Team sports provide an opportunity for humans to fulfil a fundamental drive to belong in a group (Spink, 1998). 

It is suggested that sports teams help to fulfil this need to belong by providing a forum in which athletes can develop 

characteristics such as leadership skills, focusing on and working with others to achieve a common goal (Drew & Braun, 2008). 

Anonymous (2006) in the article Being an Athlete, it is suggested that sports teams help to fulfil this need to belong by providing 
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a forum in which athletes can develop characteristics such as leadership skills, focusing on and working with others to achieve a 

common goal. From https://psych.hanover.edu/research/ 0n 21st Dec. 2018 

Teammates must learn to trust and assist one another in order to succeed on the field, forming a unique camaraderie. The need to 

belong to a group, along with the elements of competitions and status are often associated with various sports, which may be why 

sports draw so many participants. Groups that satisfy the need to belong can become cohesion. On the athletic field or court, team 

cohesion is one of the factors that have been found to be associated with positive outcomes. Highly cohesive teams are more 

likely to succeed in achieving group goal (Carron, & Hausenblas, 1998). 

      Team factors refer to group task characteristics (individual vs. team sports), group productivity norms, desired for group 

success, group roles, group position and team stability. Carron (1982) argued that teams that stay together a long time and have a 

strong desire for group success also exhibit high levels of group cohesion. In addition, shared experiences, such as a series of 

successors or failures, are important in developing and maintaining cohesion because they unify a team to counter the threat of 

opposing teams (Brawley, 1990). Some suggest that the collective efficacy is positively related to perceptions of team cohesion 

(Carron & Brawley, 2008; Paskevch, Estabrooks, Brawley & Carron, 2001) 

      Team/group cohesion is a dynamic process where the group tends to remain together and united in the pursuit of its goal for 

the satisfaction of the affective needs of group members (Paskevich, Estabrooks, and Brawley & Carron, 2001; Veach & May, 

2005). It is multidimensional, dynamic, instrumental, and effective. Individual and group aspects of cohesion are based on the 

beliefs and perceptions of individual group members. Group integration concerns the beliefs that individual members hold about 

the team. Individual attractions to the group relates to the member’s beliefs about what attracted him to the team. These two 

categories are each subdivided into task and social orientations. These things together create an individual and group sense of 

team cohesion. A high cohesive group is more likely to be united and committed to success than a group with low cohesion 

(Jarvis, 2006 in Kebaila, Zanina & Arfa, 2015)    

      Team cohesion exists where players can united in a common purpose (Cashmore, 2002). Athletes often spend time together or 

share common interests outside of their chosen sport. This is known as social cohesion. Similar to group cohesion is task 

cohesion, where players are united to accomplish a specific task. A challenge to any team is the maintenance of the team, rather 

than focusing on the individual. If a team is composed of outstanding individuals, the focus may be too heavily on the 

contributions and performance of those individuals, and as such the collective team will underperform (Hall, 2007). Team 

composed of modest members are more likely to exceed all expectations. An example is the high school football team, where the 

quarterback is popular and is the coach’s son. The focus is always on him and how many great long passes he can throw. The 

focus on the other players and the collective performance gets lost. It may be advantageous for coaches to focus not on stars but 

on building a team that will perform well as interdependent members. However, some teams have assembled star players, and 
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their coaches brought them together as a team in a spirit of oneness. It is the assembly of individuals into a cohesive unit where 

each uses their individual strengths into a team where each individual is a part of something larger than the individual. Four 

factors affect team cohesion; a clear role for team members, willingness to make personal sacrifices for the team, the quality of 

communication between team members, and shared goals for the team (Jarvis, 2006). Numerous studies have shown a positive 

correlation between team cohesion and success. 

       Team cohesion is the ingredient that moulds a collection of individuals into a team (Cox, 2007). Team factors that support 

cohesion include the clarity with which each member understands and accepts his role with the team success in competitive sports 

increases team cohesion. Cohesion is construct that is used to describe the strength of a social bond within a social unit or group 

such as a team (Carron, 1982). Common goals and objectives tend to lead to an increase in motivation and coordination which, in 

turn leads to a better and more successful performance (Beal, Cohen, Burke & McLendo, 2003 in Drew & Braun 2008). From 

https://psych.hanover.edu/research/  

      Team factors also influence the perceived cohesiveness of a team, and include maintaining membership of a team’s 

engagement in pro – social behaviours (Prapavessis & Carron, 1997). How well team members get along and how much effort 

they put into the team as a whole can influence the perceived cohesiveness of a team. 

Hypotheses  

Ho1: There is no Significant Relationship between Personal Factors and Team Performance  Satisfaction of El – Kanemi 

Warriors Football Club in Nigeria Premier League 

Ho2: There is no Significant Relationship between Team Factors and Team Performance      Satisfaction of El – Kanemi 
Warriors Football Club in Nigeria Premier League 
 

METHODOLOGY 

           The design that was used for this study was the correlational research method. This design was adopted because it seeks to 

determine the existence of relationship and the extent of the relationship between two or more variables. The target population 

for this study was made up of all registered players of El –Kanemi Warriors Football Club for the 2017/2018 Nigeria Premier 

League season. Comprehensive sampling technique was used, because the sampling technique is used when every unit is 

included in the sample and when the number of units is small (Abe, 1997). The research instrument was the Group Environment 

Questionnaire (GEQ) which was adopted from Carron, Brawley, and Widmeyer (1985) and modified and self- developed items 

on performance satisfaction. A 4 Point Likert Scale Type response mode; Strongly Agree, Agree, Disagree and Strongly 

Disagree was used. To establish the reliability of the instrument for this study, the instrument was administered on 20 soccer 

players of Taraba Female team prior to the actual study. The data was subjected to Cronbach alpha for local reliability; it 
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produced an alpha reliability co-efficient of 0.856, which means the instrument has high reliability. The inferential statistics of 

Correlation Coefficient of Pearson Product Moment Coefficient, (PPMC) was used to test the hypotheses at 0.05 level of 

significance.                                                      

Ho1: There is no Significant Relationship between Personal Factors and Team Performance Satisfaction of El – Kanemi Warriors 

Football Club in Nigeria Premier League 

Table 1: Correlation between Personal Factors and Team Performance Satisfaction 
N = 35 

Variables 𝒙𝒙� SD DF R P - value 
Personal Factors 

26.6000 3.75108 
 
33 

 
0.562** 

 
0.000 

Sport Performance 52.0857 3.63295    
 
Table1 is a summary of Pearson Product Moment Correlation Coefficient on personal factors and team performance. The table 

shows that the mean and standard deviation for personal factors (26.6000, ±3.75108) and team performance, (52. 0857; ±3.63295) 

yielded an r value 0.562 at p. value 0.000. Therefore, null hypothesis is rejected. This implies that significant relationship exists 

between personal factors and team performance. This means that personal factors have effect on team performance during 

competition. 

 

Ho2: There is no Significant Relationship between Team Factors and Team Performance   Satisfaction of El – Kanemi Warriors 
Football Club in Nigeria Premier League 

 
Table 2: Correlation between Team Factors and Team Performance Satisfaction 

N = 35 
Variables 𝒙𝒙� SD DF R P – value 
Team Factors 

14.0286 2.00713 
 
33 

 
0.368** 

 
0.000 

Sport Performance 52.0857 3.63295    
 

Table 2 is a summary of Pearson Correlation on the relationship between team factors and team performance. The results revealed 

that the mean and standard deviation for team factors (14.0286; ±2.00713) and team performance (52.0857; ±3.63295) produce an 

r. value of 0.368 at p. value 0.007. This means that the null hypothesis is rejected. This implies that significant relationship exists 

between team factors and team performance. This indicates that team factor is significant in team performance satisfaction 

especially during competition. 

 

Discussion 
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 The result of this study on hypothesis 1 reveals significant relationship between Personal Factor and Team Performance. 

This is consistent with Prapavesis and Carron’s (1997) findings which showed that task cohesion was positively related to 

individual work output. Their report has also shown that individual work output is another factor positively related to increases in 

team cohesion. Prapavesis and Carron (1997) put it that personal factor include sacrifice behaviour, work output, self- 

handicapping and mood. Sacrifice behaviour is seen as the behaviour whereby an individual voluntarily initiates an action or give 

up a privilege for the sake of another individual or individuals without regard to reciprocity. Fadoju (2011) studied personal and 

environmental factors as correlates of team sports and reported that personal factors correlate with team cohesion. This means that 

these factors contributed significantly to team cohesion among players of soccer clubs. It has also been established in the research 

that team members’ personal characteristics are crucial to the overall success of any team. Also in his investigation on correlative 

relationship between personal factors and team cohesion, Fadoju (2011)  found that personal factors, that is, socio economic 

background, personality, team role perception and participation motives correlates with team cohesion significantly.  

 
 

 Examining the results of hypothesis 2, it was found that significant relationship exists between Team Factor and Team 

Performance. This is consistent with Research conducted by Patterson, Carron and Loughead (2005) on cohesion and group 

norms which yielded a positive relationship, the results showed that athletes give greatest effort when on team possessing stronger 

norms for social interactions and higher team social cohesion.  Henchen and Cook (2003) states that team factors consist of group 

norms and roles. Roles are patterns of behaviours that are expected of a person in a social situation. Group norms reflect what the 

team considers to be an acceptable individual behaviour. Ronayne (2004) found that higher perceptions of social cohesion are 

related to individual’s decisions to continue with an activity and thus prolong their participation.   Team factors also influence the 

perceived cohesiveness of a team, and include maintaining membership of a team’s engagement in pro – social behaviours 

(Prapavessis & Carron, 1997). How well team members get along and how much effort they put into the team as a whole can 

influence the perceived cohesiveness of a team. 

Conclusion 

      Based on the findings of this study, it was concluded that cohesion factors (personal and team factors) are significant 

correlates of team performance Satisfaction of El – Kanemi Warriors  football club in Nigeria premier league 2017/2018 season.  

Recommendations 

      Based on the conclusion of this study, the following recommendations were made; 

1. El – Kanemi Warriors Football Club should employ the services of sport psychologists to help build desirable 

atmosphere for wholesome interaction among players for team cohesion 
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2. Coaches should create a conducive atmosphere or environment to enhance team performance satisfaction 

3. Players and managers should endeavour to identify team and personal factors and create conducive atmosphere for these 

factors to enhance better team performance satisfaction 
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Abstract - This study aims to analyze in a descriptive and inferential manner the influence of headmasters' leadership, 
teacher pedagogic competencies, teacher performance, on the school climate in senior high schools in the Sangihe 
archipelago, North Sulawesi Province, with the objects being teachers, headmasters and the deputy headmaster, a 
sample of 130 people consisting of 100 teachers, 30 headmaster’s and deputy headmaster’s  in 15 high schools in the 
sangihe island district.  

The method of data collection used is to use a questionnaire with a Likert scale model tested validity and 
reliability with valid and relealible results, for processing descriptive analysis using SPPS 20 while path analysis 
using the Amos 24 program. 

 The results of the analysis show. 1) Headmaster leadership towards teacher work has a small and 
insignificant influence, 2) There is a direct effect between pedagogic competence and high performance, 3) There is a 
direct influence between the headmaster's leadership on the school climate, 4) there is no direct influence between 
competency pedagogic on school climate 5) Teacher's performance has a positive direct influence on the school 
climate, 6) headmasters' leadership does not affect the school climate if through teacher performance, 7) pedagogic 
competence influences the school climate if through teacher performance. to improve the performance of teachers, 
headmaster Leadership, Pedagogic  Competence, Teacher’s  Performance, School Climate    
 
Index Terms- Headmaster Leadership, Pedagogic Competence, Teacher Performance, School Climate 
 

CHAPTER I 
INTRODUCTION 

A. Background 
 Education is essentially a conscious effort to develop personality and students abilities, so that the education sector 
becomes a national development priority scale. The national education system is based on Law No. 20 of 2003 
concerning education aimed at developing students' potential participants, to become human believers, and cautious to 
the Almighty God who has a noble character 
 in order to realize the development of potential students, the Headmaster and the teacher are required to be 
professional in their fields, because the teacher's main task is to teach, direct, assess and evaluate, so that teacher 
quality improvement should be carried out continously. However, with limited funding and geographical location in 
the Sangihe Islands Regency which is very difficult, causing the development of teacher potential is still inadequate, 
and teachers and headmaster’s have not mastered pedagogical competencies, causing the performance of headmaster’s 
and teachers not to be optimal, thus affecting the school climate environment is not conducive 
 An effective school climate is inseparable from the role of the headmaster, encouraging teachers and employees in 
the school environment, working diligently to advance school in improving achievement Through acceleration, 
moderation, management of learning, utilizing the environment around the school and developing entrepreneurship 
(Mulyasa 2008 91), the obstacle encountered in high school in Sangihe Islands Regency is that innovation from 
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masters is lacking, even though innovation is very important, changing schools that are not good to become good 
schools (conducive schools) according to Mulyasa (2008 90) conducive schools do not occur automatically, two 
conditions are needed, namely, a positive attitude towards renewal, for example, to develop agriculture, an 
agricultural machine is needed, to advance education not to use such machines, but research and experiment 
assistance, so that education reform activities can be carried out widely quickly and precisely, which is an obstacle in 
the high school environment in the Sangihe Islands Regency, headmaster’s and teachers lack innovation in conducting 
research in connection with the lessons taught, and the application of pedagogical competencies has not been fully 
implemented so as to affect teacher performance, in creating a good and conducive school climate.  
B.FORMULATION OF THE PROBLEM: 
 This is as follows: 
1. Does the headmaster's leadership have a direct positive effect on 
2.  Does pedagogical competence directly influence the climate  
3.  School climate (X, with Y) school (X2 with Y) 
4.  What is teacher performance (X) direct positive effect on the school climate  
5. Does the teacher's pedagogical competence (X2) affect teacher performance (%) 
6.  Does the leadership of the headmaster (X) affect the kinena of the teacher performance (%) 
7.  Does pedagogical competence (X) have a positive effect on school climate (Y) through teacher performance (X) 

as an intermediate variable 
 

CHAPTER II 
Theoritical review 

A. School climate  
 Study The school operational definitions are more structured by Stringer (1984:1), namely, "asset measurable 

properties of the work environment based on the collective perception of the people who live and work in the 
environment and demonstrated to influence their behavior,” or with other words another school organizational climate 
is a perception of people living and working in an environment and influencing their role.  

Collaborated by Syafarudin (2005: 296) in his writing that a positive school climate is a school climate that is 
encroached on noise, hustle and corruption all in conditions, very friendly relations without prominence between 
occupants starting from headmaster , teachers, students and administrative staff, Leadoan as this causes students to 
feel safe and secure, free from pressure, threats that can harm learning activities Similar things presented by Mujiarto 
(2003 28 ) the school's positive faith is a condition where the state of the school and environment in a safe, peaceful, 
pleasant condition in teaching and learning activities related to the positive school climate The opinion according to 
Sergiovant, quoted Syafarudin (2005 90). Climate is energy that is exposed in an organization that has an effect on 
school and this is very dependent on how energy is channeled and directed by the headmaster, the better the energy is 
directed and channeled, the better the influence on the school.  

    
B. Headmaster’s Leadership  

According to Lussier, Robert N and Achmad Christopher F about leadership theology, it is argued that 
(Lussier, Robert N, F achua and Christopher 1997 131) 

 The leadership theory is an explanation of several aspects of leadership, theories have practical value because 
they are used to better understand, predict and control leadership and success. Classification of leadership theories, 
including nature, behavior, contingency, and integration There are several types of leadership theories, among them 
are first. The theory of leadership traits the theory that seeks to explain the typical characteristics of accounting for 
leadership effectiveness. Second, the behavioral leadership theorist is the theory who tries to explain the distinctive 
style used by effective leaders or to determine their nature and work. Third. Contingency leadership theology is a 
thèory which seeks to explain the appropriate leadership gava based on followers' leadership and situation Fourth, the 
integrative leadership theory who seeks to combine characters, behavior, and contingency theory to explain success. 
leader-follower influences the relationship. 

 
 C. Pedagogic Competence  

The term teacher competence has many meanings of Broke and Stune as which is quoted by E Mulyasa (2004 
38) suggesting that teacher competence is a descriptive of qualitative nature of reacher’s behavior appears to be 
meaningful Teacher competency is a qualitative description of the essence of the teacher's meaningful meaning. While 
Charles in Mulyasa (2004: 37) suggested that 
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"competency as rational performance which satisfactorily meets the objective for a desired condition" (competence is 
rational behaviour to be required in accordance with the expected conditions). Pedagogic competency is a set of 
abilities and skills related to teaching and learning interactions between teachers and students in the class. Pedagogic 
competencies include, the teacher's ability to explain the material, carry out the learning methods, provide the 
questions, answer the questions, manage the classes and conduct the evaluations. According to the Kamus Besar 
Bahasa Indonesia explained that pedagogics is educational, punishment to children. In Law number 14 of 2005 
concerning Teachers and Lecturers, it was stated that pedagogic competence is the ability to manage learners' 
learning. Whereas in the explanation of Article 28 of the Republic of Indonesia Government Regulation number 19 of 
2005 concerning the national standard of education, what is meant by pedagogic competence is the ability to manage 
student learning which includes understanding of participants, planning and implementing learning, evaluating 
learning outcomes, and developing students for actualize the various potentials they have.  

D. Teacher’s Performance   

The definition of performance is almost similar as work performance which is a comparison between the actual 
work results with the specified work standards. In this case the performance focuses more on work results. 
Dessler (1997: 513).  

E. Research Hypothesis   

1. Headmaster’s leadership affects directly positively on the school climate (X1 with Y).  
2. Pedagogic competence has a positive direct effect on the school climate.  
3. Teacher performance (X3) has a positive direct effect on the school climate (Y).  
4. Leadership (X1) has a positive effect on performance (X3).  
5. Pedagogic competence (X2) has a positive direct effect on teacher performance (X3).  
6. Headmaster’s leadership (X1) has a positive indirect effect on the school climate, with the teacher's 

performance as a variable.  
7. Pedagogic competence indirectly affects positively the school climate with the teacher's performance as a 

variable.   
 

CHAPTER III 
Research Methodology 

A. Method of Research    
This research is a type of verification research that aims to test the hypothesis. In accordance with the objectives 

of the research to be achieved, the method used is Explanatory Survey Method, which is a survey research method 
that aims to test hypotheses by basing on the effects that occur and looking for causal factors through certain data. To 
clarify and simplify, this research method requires the operationalization of variables that can be measured 
quantitatively with a hypothesis test model using statistical methods.  

B. Technique of Data Collection  
According to Sugyono, there are two main things that affect the quality of the research data, namely the 

quality of research instruments and the quality of data collection. Data collection in this study uses a tool in the form 
of a research instrument using sample data to be obtained through a questionnaire with a scale model of Likert. The 
research variable consisted of one dependent variable (Endogen) and three independent variables (Exogenous), 
namely :  

1. School Climate (Y).  
2. Headmaster’s Leadership X1.  
3. Pedagogic Competence X2.  
4. Performance X3. 
5. Teacher’s  

 
C. Population and Sample    

The population studied were all high schools in the district of Sangihe island which numbered 15 schools, 
with a total of 188 teaching teachers, using Isaac and Michael's formulations, the samples studied were 130 teachers.  

Chapter IV 
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Picture. 4. 1. Relation between variables X1, X2, X3 and Y     

Results and Discussion 

• Description of Research Variable     

Table 4. 1. NUMBER OF HEADMASTERS AND TEACHERS  
 
 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 
Guru 100 76.9 76.9 76.9 
Kepala Sekolah/Wakil 30 23.1 23.1 100.0 
Total 130 100.0 100.0  

Source: Research Results  

Educational progress is determined by the number of Teachers who teach and the education of the Teachers who 
are completed, based on the table 4.1 of 130 respondents, who studied 100 Teachers and 30 
Headmasters/Representatives. 

Table 4.2. Teacher’s Education Level. 
 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 
D4/S1 120 92.3 92.3 92.3 
S2 10 7.7 7.7 100.0 
Total 130 100.0 100.0  

According to the results of research from 130 respondents in Table 4.2 those who were educated D4/S1 (92.3%) 
and S2 or Post-graduate as many as 10 people (7.7%), from the available data can illustrate that teachers need to be 
empowered through improving education status.  

 

• Inferential Analysis.  

 

The path analysis model (picture 4.1) shows that the variable X1 has a direct influence on the Y variable 
which is equal to 0.434, and X2 to Y has an influence of -0.024, while X1 to X3 has the influence of 0.01 and X2 to X3 
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has a considerable influence which is 0.75 and the effect of X3 to Y is 0.28.  
 

Table 4. 3. Direct Effects (Group number 1 - Default model) 

 KP KKS KG 
KG .751 .007 .000 
IS -.024 .432 .276 

Path analysis between direct relationship variable can be seen in table 4.10 

1. Indirect Effect.  

Table 4.4. Indirect Effects (Group number 1- Default model)  

 KP KKS KG 
KG .000 .000 .000 
IS .207 .002 .000 

The results of processing Amos  
 

According to the table 4.4 the indirect effect of the headmaster's leadership variable (X1) on the school climate 
through the variable between teacher’s performance (X3) has a very small relationship of 0.002, while the relationship 
between the pedagogic competency variable on the school climate through teacher performance is 0.21.     
2. Total Effect 
 

Table   4.5 Total Effects 

 KP KKS KG 
KG .751 .007 .000 
IS .183 .434 .276 

    The result of Amos 21 processing  
Total effect is the sum of the direct and indirect effects of both the independent variable and the dependent 

variable, so based on table 4.5 the total effect of pedagogic competence on the school climate is 0.183, while the 
principal's leadership in the school climate is 0.434. 

Based on table 4.5 Total Effect can be stated that the principal's leadership variable to the school climate If 
through the intermediate variable teacher performance is 0.002 while the direct relationship is still greater 0.432 so 
that the variables in (X3) do not significantly influence the principal leadership variables in (X1) on the climate 
climate of schools so that it can be concluded that it is better not through intermediate variables because based on the 
value of total effect value the direct relationship of leadership of the principal is greater than through the intermediate 
variable which is only 0.432. 

 Whereas for pedagogic competence to school climate, it is better through variables because the value of the 
direct relationship is smaller than the indirect relationship which is minus 0.024 and 0.183. 
 
3. Critical Ratio 

Table 4.6 Regression Weights: (Group number 1 – Default model) 

   Estimate S.E. C.R. P Label 
KG <--- KKS .007 .041 .166 .868 par_4 
KG <--- KP .751 .058 12.911 *** par_5 
IS <--- KKS .432 .035 12.401 *** par_1 
IS <--- KP .024 .075 .326 .745 par_2 
IS <--- KG .276 .075 3.688 *** par_3 

The result of processing 
Regression weight function is to give an understanding of the critical error.  Sstandard ratio in (cr) namely the 

estimated value divided by the standard error then compared with p-value. 
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Amos processing results if the p value is starred, the effect of the significant variable if the values of the 
critical ratio (cr) > 1,96 for a significant level of 5% the influence between significant variables, this can be explained 
based on the regression weight table where the headmaster's direct leadership variable to teacher performance 
variables in (X3) is not significant because cr 0,166 < 1,96, thus the variable pedagogical competence in the school 
climate is not significant because the cr value is 0,32 < 1,96. 

The variable that has a significant relationship is pedagogic competence in (X2) on the performance of 
teachers with a cr value of 12,911 greater 1,96 leadership of the principal towards the school climate with a value of 
CR 12,401 > 1.96 and teacher performance on the school climate with a CR value of 3,688 > 1,96. 

 
5. Model Accuracy Test 

The accuracy of the path analysis model can be tested by using several statistical tests but the most commonly used 
test is the Root Mean Square Error Approximation (RMSEA) and Kai-squared value (CMIN), with provisions: 

Table 4.7 Model Feasibility Table 
Measure of Eligibility The value expected to be feasible 
RMSEA 
CMIN 

≤ 0,08 
P > 0,05 

According to Agus Widarjono Phd 
 

Table 4.8 Root Mean Square Error Approximation (RMSEA) RMSEA 
Model RMSEA    LO 90     HI 90        PCLOSE 

Independence model .325            .290        .360          .000 

  The result of Amos processing  
Based on the feasibility test using RMSEA where the RMSEA value ≤ 0,08 the right model to see the 

relationship between variables based on the table 4.8 RMSEA value of 0,325 means that the model is not appropriate 
to see the relationship between variables.  

Table 4.9 CMIN 
Model NPAR CMIN DF P CMIN/DF 
Default model 14 .000 0   
Saturated model 14 .000 0   
Independence model 4 247.259 10 .000 24.726 

The result of Amos processing 
Based on the table 4.9 the value of p = 0,00 while the CMIN feasibility test requirement  is the value of p > 

0,05 when compared then the model does not correctly see the relationship between variables.  
D.  Model Development Based on Feasibility Testing 
 Based on Agus Widarjono in his applied multivariate analysis (2015:236) path analysis does not only see the 
influence between variables because the model determines the accuracy of a study to test the feasibility of the model, 
can be calculated  from several ways including through GFI and trough CMIN and with the RMSEA. But from many 
feasibility tests the RMSEA and CMIN tests are the most widely used. So that trough the processed results of the 
Amos 24 program, the results of path analysis showed a relationship between variables but after being tested for 
model feasibility, the model was not very feasible. Therefore another feasible model has been shown like the model in 
figure 4.2.  
 If seen from the results of path analysis from figure 4.1, the indirect relationship between the leadership of the 
principal to the school climate trough teacher performance results is not significant and direct pedagogical 
competence to the school climate does not show a significant relationship, causing the model to be inappropriate to 
see the relationships between variables. Seen from table 4.1 the intended model is as follows: 
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Figure 4.2 Decent model based on the results of path analysis 
 
 

Table 4.10.  CMIN 
Model 
 

NPAR            CMIN          DF           P              CMIN/DF 
 

Default model 
 
Saturated model 
 
Independence model 

12                     .134             2          .935                .067                                       
 
14                     .000             0 
 
  4               247.259           10          .000            24.726 

 
 Based on the table 4.10 shows that the value of P is 0,935 when compared to the terms of the eligibility test 
model where the P > 0,05 then the model in figure 4.2 is worth to see the effect between variables. 

Table 4.11 RMSEA 
Model RMSEA    LO 90     HI 90        PCLOSE 

Default model  
 
Independence model 
 

.000            .000         .034         .962 
 
.325            .290        .360          .000 

 
 In table 4.11 of the AMOS processing results with RMSEA is 0,00 this value when compared to the terms of 
the formation feasibility RMSEA < 0,08 then the model in figure 4.2 appropriate to use to see the effect between 
variables.   

CHAPTER V 
CONCLUSION 

1. Variable leadership of the principal, has a positive direct effect and is significant for the high school climate in 
the Sangihe Islands Regency 

2.  Variable pedagogic competence against the school climate is not influential.  
3. Teacher performance has a direct and positive influence on the school climate.  
4. Leadership of the school towards  teacher’s performance  failure is very small and insignificant.  
5. Pedagogical competency has a positive and significant effect on teacher performance. 
6.  Principal leadership through teacher performance does not affect climates. 
7. Pedagogical competition indirectly affects school climate through teacher performance as a variable between.  
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Abstract- This study identifies use of standing desks and potential outcomes, and aims to increase the body of knowledge of classroom 
learning strategies using ergonomic modifications. This study seeks to determine the feasibility of whether standing desks “Can Work.” 
Data was gathered from eighteen students in a masters level occupational therapy program to evaluate if use of standing desks was 
distracting to learning, led to changes in comfort in various body parts and improved attention, participation, and/or retention of material. 
Data reflected factors affecting student ability to focus in lectures, results comparing standing to sitting were inconsistent. Standing was 
not found to be superior to sitting during lecture; however the option to change positions was an important factor for student learning. 
It was determined that standing desks can work and was feasible in college classrooms, and may direct future studies to improve research 
outcomes on improved ergonomics for classroom learning. 
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I. INTRODUCTION 

Students and educators spend significant portions of their day sitting in classrooms. To disseminate content, educators are always 
looking for ways to improve the attention and focus of their students. Educators accomplish this by employing a variety of teaching 
methods, but could a simple change in body position/ergonomics be one overlooked method? Over the last several years, standing desks 
have emerged in workplace settings, so when a student asked if they could stand during lecture, we wondered what effect this might 
have and if this could be a feasible position option in a college classroom. 
 
Why would you want to stand while you work? “Sitting is the new smoking.1 The majority of research on the use of standing desks 
focuses on the workplace, while recent attention also focuses on elementary schools. The concentration of studies is on sedentary 
behaviors, characterized by sitting or reclining, which have been associated with numerous adverse health effects such as obesity, 
cardiovascular disease, type 2 diabetes, some cancers, and premature mortality.2 Studies have also reported a negative association 
between sedentary behavior and brain health such as decreased cognitive performance, mental distress, and dementia.3 In non-manual 
occupations, such as in office workers, sitting time can exceed more than 80% of the workday.4  
 
Who else may need to stand? Students spend considerable amounts of time in sedentary positions in classrooms and are subject to the 
same negative effects as office workers. The average individual (ages six and above) in the United States spends 7.7 hours/day engaged 
in sedentary behaviors.3 In a large cross-sectional study of school-aged children by Usman, Agha, and Ameen “Eighty-six percent of 
children reported some type of musculoskeletal symptoms in at least one body region.” The study further reported, “Sixty percent of 
these teenagers complained of pains in back, neck, or shoulder for which they blamed the furniture.”5 Fifty-five percent of all college 
students fail to meet the recommended physical activity guidelines, and the transition to college has been identified as a critical window 
for decreased physical activity and increased sedentary behaviors, which have been shown to track into adulthood.3  
 
How feasible and acceptable is it to stand while you learn? In one prospective experimental study in elementary classrooms, the use of 
sit-stand desks and stool units cost approximately 20% more than standard ones, with no further associated costs or loss of instructional 
time. In addition to decreasing sedentary behavior, the study found positive effects on behavior and classroom performance. A teacher 
reported, “When standing, the students were more focused, and I could keep their attention for longer…I have one student with severe 
ADHD and this really helped him academicall.”6 In a controlled trial pilot study using standing workstations in an elementary school, 
both children and school staff supported the use by way of a decrease in sedentary positions. Staff appreciated “flexibility in learning” 
and students reported “little to no musculoskeletal pain or fatigue.”7 Traditional classroom furniture encourages sitting. With new 
knowledge about the measurable negative impacts of prolonged sitting with school aged children and considering seated instructional 
time only increases as students move to higher grades, one article suggests not changing classroom environments has public health 
implications, and society must look at redesigning the classroom environments.8 In a cross-sectional study at a large University, 95% of 
students indicated they would like to stand in class and more than half of students and instructors felt standing would improve their 
physical health, attention, and restlessness.3 This study further suggested that given the large amount of potential standing time, full 
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institutional adoption of standing desks in all college classrooms could have a significant and wide reaching impact on the sedentary 
behaviors of college students.  
 
What are some outcomes of using a standing position? A systematic review of providing standing, stand-biased, and adjustable 
workstations to office workers showed “Decreased sitting time and increased caloric expenditures, as well as improving posture and 
decreasing pain.”8 It is cautioned that a position of prolonged standing is not recommended and could be more harmful than using a 
combination of postures.9 Alternating between sitting and standing working posture had a positive effect on productivity, tiredness, and 
restlessness for participants working with a light repetitive task.10 
 
What about cognition? Implementation of sit-stand or active workstations might lead to changes in cognitive functions such as 
productivity.4 Being physically active is associated with an increase in the volume of brain regions associated with some cognitive 
functions, cortical activation, improved task switching, selective attention, and working memory, as well as verbal learning and memory 
after cessation of physical activity.11 In workplace settings, the use of standing stations did not negatively affect job performance.2,7,12 
The measured performance of a reading task and of almost all cognitive function tests did not significantly improve, nor worsen, while 
on the dynamic workstations.10 In classroom settings, one pilot study found that using standing workstations in elementary schools 
improved behavior in the classroom, which was an additional benefit to using standing workstations beyond decreasing sedentary 
behavior.13 A recent pilot investigation with high school students found, “Continued utilization of the stand-biased desks was largely 
associated with improved executive function and working memory capabilities.”14 
 
Given the potential to improve learning outcomes in the classroom by simply modifying ergonomics, this study seeks to explore the use 
of the standing desk with an understudied population, college students. “Feasibility studies can further prior research that did not have 
direct knowledge of the specific population and can enable researchers to assess whether or not the ideas and findings can be shaped to 
be relevant and sustainable.”15 This study aims to determine, “Can it work?” and to determine if studies can be designed to analyze 
effects on comfort, attention, and retention of lecture material during lengthy lecture courses. As a proposed design for feasibility studies 
by researchers Bowen et al. eight focused questions are presented along with outcomes of interest for this study, which are presented in 
Table 1.15 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 
Research Design 
This experimental feasibility study used a closed cohort of graduate students across two semesters. The study gathered pre and post-test 
data for within-group comparisons. Feasibility intends to determine the direction for future focused research. 
 
Setting, participants, and recruitment 
Upon university Internal Review Board (IRB) approval and consent from faculty for students to use standing desks in their classrooms, 
28 participants from an occupational therapy master’s program were invited to participate in the study. Criteria for inclusion were 
students who were enrolled in lecture courses during a semester at least one and a half hours long. Of the 18 students who consented to 
participate in the study, five were between 20-25 years of age, seven were between 26-31 years of age, and the other six did not disclose. 
There was only one possible male participant within this cohort.  
 
Data Collection  
The standing workstations were borrowed from another department, who obtained the desks through a previous grant. The desks were 
a basic height adjustable table top model and were set up on tables in the back of lecture classrooms. Research participants randomly 
selected lecture courses in which they would use the standing desk. All students and faculty were aware that any student may be a 
participant in the research, but students assigned themselves a fake name for data collection purposes. Throughout two semesters, 
students utilized standing desk stations for at least three sessions of a lecture course lasting at least 1 to 1 ½ hours. Students completed 
a pre and post use questionnaire. Students also completed the same pre and post use questionnaire for three sessions of sitting during 1 
to 1 ½ hour lecture courses through the semester for comparison. 
Measures 
Participating students were administered a Classroom Experience Questionnaire created by the researchers to identify pre-existing issues 
with attention, body pain, and/or diagnosis of attention deficit disorder (ADD) or attention deficit hyperactivity disorder (ADHD). The 
questionnaire asked how often students had difficulty with focus during classroom lectures and why; if students experienced discomfort 
with prolonged sitting and in which areas; and the amount of time in minutes that students could concentrate before noticing discomfort.  
The pre-test questions asked students about overall level of pain, discomfort, fatigue, and level of personal distraction prior to lecture. 
The post-test questions asked students about their overall level of ability to attend and focus on lecture, overall level of physical pain or 
discomfort, amount of material that student felt they retained, and their level of classroom participation. The post-test for the standing 
desk also asked how long the student was able to stand at the desk station. 
 
Data Analysis 
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The Classroom Questionnaire is depicted in graphical representation of the summary of responses from all participants. Pre and post-
test data was entered into IBM SPSS system (Version 23.0; IBM Corp., Armonk, NY). Independent t-tests were run as well as a two-
tailed Pearson correlation based on the dependent variables of discomfort, focus, participation, and retention of material and the 
independent variables of sitting versus standing to identify if there were any relationships that could yield useful information.  

III. WRITE DOWN YOUR STUDIES AND FINDINGS 

Results/Findings 

Based on feasibility study typology adapted by Tickle-Degnen, findings should include examination of process, resources, 
management, and scientific basis, which are included in this section and provide answers to the questions from Table 1.16 

Process feasibility findings 

To answer the question of acceptability, out of a class of 28 students, 18 students completed consent forms, agreeing to utilize 
standing desks across two semesters, and 15 data sets were completed, demonstrating a 54% acceptance. Prior research about 
perceived benefits of using standing desks by Benzo et al. students and instructors predicated no change or positive changes by using 
the desks. This study anticipated similar results and found that it depended greatly on how the student felt physically and mentally on 
any given day to how sitting or standing affected their learning.3 Students utilized standing positions and reported effects of sitting 
during lectures more than was required for the study.  Long after the study, students continue to use standing desks as needed in the 
classroom. These factors aid in the determination that the incorporation of standing desks is indeed acceptable in a college setting.  

Regarding demand, while more data was provided than required, fifteen complete data sets were received (pre and post-test data on 
three times standing and three times sitting). Based on the Classroom Experience Questionnaire, there were several issues reported 
that impact learning. Twenty-six percent of students indicated that they had a diagnosed or undiagnosed condition of ADD or ADHD. 
About 35% of students indicated frequent or very frequent difficulty with focusing during a typical lecture session (Figure 1). Several 
factors interfered with focus including discomfort in sitting (Figures 2 and 3). Within 20 minutes, over 30% of the class indicated they 
experienced discomfort that affected concentration and by 30 minutes, over 85% of the class indicated discomfort (Figure 4). The 
article on perceived use of standing desks in classrooms reported 34.5% of students thought that they would stand for an average of 
25% of the time during a lecture course.3 Students in this study indicated the average length of time they used the standing desk was 
88.9 minutes and the reason for discontinuing use was knee pain, low back pain, or the lecture session ended early. 

As far as implementation, this study gathered data across two semesters with students determining when they would use the standing 
desks. One semester was not enough time to gather data due to students not always being able to use the desks when they wanted to. 
In trying to determine if it was feasible to gain relevant data using pre and post questionnaires, there were more variables than were 
initially considered and the results were extremely inconsistent. There were wide variations as to when and how long the students used 
the desks. On some days of standing, a benefit was shown and on other days, students perceived discomfort and attention as being 
worse. The pre-posttest design was insufficiently set up to accurately measure perceived retention of material. 

Resource feasibility findings 

Regarding practicality, it was decided that five standing desks would be placed on tabletops in the back and sides of the lecture 
classroom (class of 28) so other student’s views of the front of the classroom would not be blocked. While the desks were easily 
moveable and students told that they could adjust the placement, this was the configuration that remained throughout the study and 
afterwards. A concern with the study was the limited number of desks available and how students would determine who used a desk at 
any given time. There were more data sets gathered from students on sitting versus standing.   The cost for a tabletop standing desk 
ranges from $30-$500 depending on the desired functionality. University departments would need to determine the amount of expense 
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they are willing to incur. Consideration was given to homemade standing desks, for which there are many templates available on the 
Internet. One such model was purchased on constructed out of PVC pipe for less than $20. 

Management feasibility findings 

As far as adaptation, occupational therapy students in subsequent cohorts as well as students from other departments in the same 
building have continued to use the standing desks that are still available in several classrooms. Faculty have indicated they would like 
to try the standing desks in their offices. The desks provide flexible options as they are easy to move.  

With integration, throughout two semesters, there were no complaints made to the researchers from other faculty or from students 
indicating that having students stand during lecture courses was distracting from the learning environment.  

Scientific assessment feasibility findings 

As far as expansion, similar to other studies, this data did not reveal any significant improvements in attention, focus, or retention of 
material. However, gains in these areas were seen as intermittent, and students indicated they would like the option to have alternate 
positions to accommodate their daily needs. Further studies could measure how often and why a student needs to adjust their position 
during class instead of a required trial of standing for the duration of a class. Further studies should also provide a measurable way to 
address cognitive components. Regarding limited efficacy, the Classroom Questionnaire could be distributed to other populations of 
students to determine if they are also experiencing the effects of ADD or ADHD as well as pain in certain body parts that is negatively 
affecting their ability to learn during long lecture courses. 

Discussion 

This feasibility study explores the use of standing desks during long lectures in college classrooms and potential effects on comfort, 
attention, and retention of material. The study reveals a major problem in that students are experiencing pain and discomfort along 
with decreases in attention and focus after a very short time while in class. This study indicates the use of standing desks can work in a 
college classroom. Process results indicate desks are acceptable to students and instructors and are in demand. Implementation of 
standing desks to gather data on its effects may be best addressed through a qualitative study focused on when and why a student 
needs to change positions during lecture and a more structured pre and post assessment of physical and cognitive effects of using 
standing desks. Resource results found practicality was limited to cost constraints, as standing desks can vary widely in cost, however 
there are homemade options that are available to lower costs. Management results related various adaptations for using the desks; the 
ideal placement for desks is in the back of classrooms, as they do not obstruct others’ views and are not distracting when a student 
changes positions. With adjustable desks available, students can alternate as needed between different positions. Consistent with other 
studies, simply standing for an entire lecture was not indicated as an effective solution, rather students must build tolerance for static 
standing.  Adaptations to classroom schedules should be considered, such as breaking up lectures into segments where students get 
movement or position change breaks.  

Developing scientific findings to support the use of standing desks will be a challenge.  External factors beyond the researcher's 
control include variations in how the student feels on any given day, stresses outside the classroom, habits that do not facilitate 
standing for extended periods of time, injury, and schedule considerations.   Other considerations include increased numbers of desks 
for use and type of standing desk options, and ways to address discomfort factors. While feasibility studies tend to lack external 
validity and rigorous data analysis, limitations of this feasibility study are more than were originally anticipated and should be 
accounted for in future studies.  The variation in student physical and mental presentation is greater than originally expected and it 
would be beneficial to track how changes in position in the environment changes cognitive function, as other studies are indicating.  A 
population of convenience with homogenous demographics limits insight in perceptions in other demographics. To get more complete 
data, the questionnaire should be distributed to other cohorts or student populations in different departments on campus.  
Measurements to control specific daily changing variables need to be in place and tracking should be improved for higher quality of 
quantitative data collection. Due to the significant amount of time college students spend in sedentary positions and research 
indicating how detrimental this can be, it is worth exploring further simple ergonomic changes that can be made to improve physical 
and cognitive function for the best learning environment possible. 
 

IV. CONCLUSION 

Given knowledge that students in learning environments frequently become physically uncomfortable and lose attention quickly in 
stationary positions, having standing desks available for use in college classrooms can provide one viable option. This feasibility study 
concludes that it can work rather easily within this environment. Considerations should be given to measuring specific positive effects 
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that could assist with funding and wider use of alternate positioning equipment in learning environments. The background literature 
brings forth widespread benefits of movement and ergonomics and studies like this can highlight ways to develop awareness and to 
establish preventative habits as students move into workplace settings.  
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V.  APPENDIX 

 
 
 

Table 1. Feasibility Questions and Outcomes of Interest. 
 

Area of focus  Question  Outcome of Interest  
Acceptability 
[process]  

Will the standing desks attract students 
interested in using them?  
  
  
How could a change in classroom 
ergonomics influence learning?  

Reaction of interest in participation 
from students inside & outside of the 
test group  
 
Perceived positive and negative effects 
of standing  

Demand 
[process]  

How many students will agree to try the 
desks?  
  
Are students uncomfortable or inattentive 
when sitting during typical lengthy lecture 
classes, and in need of other options?  

# of complete sets of data from those 
using the desks  
 
Amount of time students remained 
standing at the desks  

Implementation 
[process]  

Can we effectively measure differences in 
attention, discomfort, participation, and 
retention of material when sitting versus 
standing during lectures?  
  
Will students follow through on data 
collection across 2 semesters using the 
standing desks 3 times and sitting 3 times?   
 
Is the period and frequency effective to 
evaluate the parameters?  

Pre and post test data standing versus 
sitting during a lecture  
 
 
 
 
 
 
Number of complete pre and post data 
sets collected 

Practicality  
[resource] 

Is the cost of the standing desk too 
excessive for the benefits?  
 
What is the ideal number of standing desks 
needed in a classroom?  
 
What is the optimal classroom design for 
positioning the desks?  
 

Cost analysis  
Space Considerations  
 

Adaptation  
[management] 

Where should desks be placed?   
How easy are the desks to use, can they be 
moved or adjusted to individual students?  
What happens if there are changes in 
lecture schedules?  
 

Classroom space analysis  
Course schedules  
Equipment flexibility  
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Was this type of desk effective or should 
other kinds of standing desks be utilized?  

Integration 
[management]  

Will the desks be distracting to professors 
or students who are not using them?  

Feedback from students and faculty  

Expansion  
[scientific] 

Will college students experience similar 
benefits as other settings/populations where 
standing desks are used?   
 
How should further studies be set up to 
gather more quantitative and qualitative 
data? What other information should 
studies include?   
 
Will the pre and post data generate the data 
needed to make further studies  

Comparison to other studies  
Limitations of study  
Modifications to data collection  

 

 

Figure 1. Student reports of difficulty with focus during lectures. 
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Figure 2. Student reports of factors interfering with attention during lectures. 

 

Figure 3. Student reports of areas of body discomfort during lectures. 
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Figure 4. Student reports of amount of time being able to concentrate on a lecture before experiencing discomfort. 
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Abstract-  Acne is a multifactorial disease exhibiting distinct 
clinical presentations. Among them, the cat menial type is a matter 
of concern for young women. The present study aimed at 
evaluating the effect of overnight applications of paste made of 
traditional herbal formulation which contains Nutmeg (Miristica 
fragrans) and Curd. The herbal extract used here were of the plants 
described in Ola leave manuscript. The efficacy of the treatment 
using the external application has been assessed through conduct 
of trial in 30 patients for 3 months in a randomized. Thirty patients 
participated to clinical trial and completed successfully. All the 
patients were available to obtain measurements at all the 
measuring sessions. No one has complained about any experience 
about allergy, infections or discomfort at any time that they have 
encountered during the follow up. Before the treatment period, 
30% of patients were having more than 11 pidaka on face and 53% 
of patients were having 6 to 11. 17% of patients were having up to 
5 of face on yuwana pidaka in test group. After the 2 weeks 
treatment period patients were not having more than 11 of pidaka 
53% of patients who had 6 to 10 of affected area decreased to 23% 
of patients. Also 37% of patients were having up to 5 of pidaka of 
affected area and 40% of patients were not have pidaka in test 
group. Patient’s results were not change after the treatment during 
2 weeks of follow up period. These results were proved that the 
face cream has worked well on reducing no of pidaka of face. 
 
 
 
Index Terms- Miristica fragrans, Mukhadushika, beauty care 
cosmetics 
 

I. INTRODUCTION 
charya Susruta & Vagbhata have described Mukhadhushika 
uder the chapter of Kshudraroga. Acharya Vijayarakshita 

mentioned Yuwana pidaka as for Mukhadushika. Yuwana pidaka 
is a common skin disorder affecting at least 85% of adolscents and 
young adults. In modern science, Yuwana pidaka is called acne 
valgaris. Acne vulgaris is a long term skin disease that occurs 
when hair follicles become clogged with dead skin cell & oil from 
the skin. Acne is characterized by areas of blackheads, whiteheads, 
pimples & greasy skin & may result in scarring. The role of diet 
as a cause in unclear & neither cleanliness nor sunlight appear to 
be involved. The chemical based cosmetics are a great health 

hazard if safe substitute is provides to people, they adopt it like 
anything. Thus they can protect their beauty before it will be 
ruined by hyper pigmentation & disfigurement. Therefore, it is a 
high need to find an effective mode of therapy for yuwana pidaka. 
According to Ola leave manuscript the herbal remedy is 
mentioned. It contains Nutmeg (Miristica fragrans) and Curd. In 
this study above herbal formula was given to the yuwana pidaka 
patients as a face cream. 
 
 

II. METHODOLOGY 
The study was designed to determine the efficacy of Herbal 
formula in the management of Yuwana pidaka. In the study, 
patients were selected randomly from various places, irrespective 
of their sex, religion, occupation and habits. 
 
Inclusion criteria: 
• Patients were having classical symptoms of Mukhadushika 

were selected between 20-27 years 
• A special Performa was prepared according to Roga-

Rogipariksha incorporating with Ayurveda and modern 
aspects. 

 
 
 
 
Exclusion criteria: 
• Patients less than 20 and more than 27 years of age 
• Pidaka on other part of body except on face 
• Mukhadushika caused due to any systemic involvement 
• Patients under skin disease 
• Known allergic patients 
• Patients were under any other treatment which can alter 

protocols results 
Total 30 patients were randomly selected in either sex and treated 
with face cream for two weeks duration. 
 
 
 
 
Ingredients: 

A 
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Nutmeg (Jathipala)-Miristica fragrans-seeds powder 
Curd 
White soft paraffin,  
Emulsify wax,  
Liquid paraffin,  
Phenoxy ethanol 

 
       

                        
          Miristica fragrans powder 

                   
                          Curd 

All raw materials powdered by using motor & pestle. The powder 
sieved by using 75 microns mesh and mixed with water base 
within 680 rpm. Checked he pH value of final product and sore in 
a air tight container.  
The improvement in the patients were assessed on the basis of 
relief in the signs and symptoms of the disease by 1- 3 scoring 
system. Number of pidaka, Pain on lesion, Itching and Burning 
sensation were considered as parameters. 
Total effect of therapy was assess as,  
1. Complete remission: 100% relief in signs symptoms after two 

weeks and during follow up period. 
2. Marked improvement: More than 75% relief in signs and 

symptoms was considered as marked improvement 
3. Moderate improvement: 50% -75% relief in signs and 

symptoms was considered as Moderate improvement 
4. Mild improvement: 25%-49% relief in signs and symptoms 

was considered as Mild improvement 
5. Unchanged: Less than 25% relief in signs and symptoms was 

noted as unchanged 
 
 
 

III. RESULT & DISCUSSION 
 

According o he data observed both female and male were affected 
of  Pityriasis versicolor, but most of the patients were male. There 
are 70% males and 30% females in group.  
 
 
 
 
 
 
 
 
               
 
                     Distribution according to the sex 
 
According to SPSS data analyzed P value in the comparison 
between before and after treatment of group. For no of pidaka, 
Itching, and burning sensation of P value was less than 0.05 of 
group. The P value was increased than 0.005 for pain of lesion. 
But most symptoms are significant for herbal face cream. 
Therefore herbal face cream is effective for acne vulgaris.  
 

            Reducing number of pidaka  
 
 

 
Reducing pain of lesion 

 
 
 
 
 
 

0

5

10

15

20

25

30

35

40

45

50

BT AT FUP

No pain

Occasionally

Frequently

Continuosly

0

10

20

30

40

50

60

BT AT FUP

No pidaka

up to 5

6 to 10

more than 11

0

20

40

60

80

Percentage

Female

Male

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8657
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              453 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8657   www.ijsrp.org 

According to therapeutic act of these drugs, most of the 
ingredients had Tikta rasa in cream. It was 33.33%. Most of 
ingredients of herbal formula cream had Ruksha guna. It was 
28.57%. Most of ingredients had Sheeta virya and Madura vipaka. 
It was 66.67%. Finally it is clearly proved he ingredients of this 
cream is Tridosha shamaka in pharmacodynamic action. 
 

                   Reducing Itching  
                       
 

    
 
                   Reducing Burning sensation 
 
 
While considering the results, there is a marked improvement of 
reducing the symptoms after 2 weeks of treatment period. And 
also it is reported that there were no any evidence of increasing the 
disease condition from the test drug.  
Total effect of therapy 
 
 
 
 
 
 
 
 
 
 

                    
 

                              Before Treatment 
 

             
 

  After Treatment 

IV. CONCLUSION 
After considering the results, this clinical study gives conclusion 
that herbal formula cream affective for Acne vulgaris. 
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Abstract- A tractor drawn wheat row planter was fabricated in 

Asella Agricultural Engineering Research Center workshop and 

evaluated at Munesa woreda of Oromia region at farmer’s field 

level. The project was undertaken due to the fact that most of the 

imported planters usually have maintenance problems in 

addition to high costs of procurement that are not affordable to 

an average farmer. Calibration of planter for wheat seeds and 

granular fertilizer (DAP) was carried out. The average seed rate 

under laboratory testing of evaluated row planter for wheat 

(Shorima variety) and fertilizer (DAP) were found to be 116.18 

and 99.58 kg/ha respectively. The performances of row planter 

were evaluated in terms of seed rate, depth of planting, plant 

population, plant distribution uniformity, field capacity and field 

efficiency. The mean speed of operation, field capacity and field 

efficiency were found to be 2.31 km/hr, 0.36 ha/hr and 85.71% 

respectively. Based on the performance evaluation results, 

fabricated row planter can be efficiently and effectively used by 

the farmers. 

Keywords: - Fertilizer hoper, furrow opener, metering unit, seed 

hoper, seed rate. 

1. INTRODUCTION 

Wheat is one of the major food crops and the second important 

cereal crops with annual production of about 4.54 million tons 

cultivated on an area of 1.696 million hectares in Ethiopia (CSA, 

2013). Based on CSA (2013) data, wheat occupied about 15.63% 

of the total cereal area with an average national yield of 2.67 t/ 

ha. This is low compared to the world average of 4 t/ha (FAO, 

2009).  

 

Under intensive cropping, timeliness of operations is one of the 

most important factors which can only be achieved if appropriate 

use of agricultural machines is advocated (Salokhe and Oida, 

2003). With the present day advanced agronomic practices, seed 

genetics and on- farm technology to deliver optimal yield while 

using fewer resources, row planting is significant factor. 

 

One of the major constraints is availability of row planting 

machines to meet timeliness and precision needs. The most 

important factors to increase production are the seed germination 

distribution uniformity at proper depth. These results in a better 

crop stand there by increasing the crop yield (Behera et al., 

1995). In order to increase the productivity, efforts have been 

made through row sowing systems.  

 

In wheat belt zones of Ethiopia, manual row planting is 

becoming common practice back five to six years. Even though 
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this practice shows yield increment compared to broad casting 

there is hard ship.  Manual method of seed planting, results in 

low seed placement, spacing efficiencies and serious back ache 

for the farmer which limits the size of field that can be planted. 

Dominantly Arsi, West Arsi and Bale zone areas are known with 

mechanized farming system. Some farmers have tractors for 

tillage operation but there is small or no tractor driven row 

planting machine due to high importing cost. Therefore, to fill 

this gap we have planned to fabricate and evaluate the tractor 

mounted row planting machine with less cost than imported one 

by having the following objective:- 

• To fabricate evaluate the performance of tractor 

mounted wheat row planter.   

 

2. MATERIALS AND METHODS 

Fabrication of tractor mounted row planter was done at Asella 

Agricultural Engineering Research Center workshop. Field 

evaluation was carried out at model farmer’s field of Munessa 

woreda.  

 

2.1.  Material Selection  

Selections of proper materials used for manufacturing of various 

components of row planter were done based on components of 

imported row planter and locally available materials. The 

economic consideration and availability of materials were also 

taken into account. 

2.2.  Description of the Machine 

The fabricated tractor mounted row planter could have 

components like main frame, metering flute, hopper, ground 

wheel, delivery tube and furrow opener as shown in  

figure 1. 

 
Figure 1. Fabricated tractor mounted row planter 

2.2.1. Frame 

It was constructed from 8 mm mild steel square pipe welded 

together to form a rectangular chassis. The top of the frame 

carries the seed and fertilizer hopper while the front provides 

hitching points for attachment to the tractor. 

 

2.2.2. Hopper  

Trapezoidal shape of seed and fertilizer hoper was fabricated 

from 2 mm mild steel sheet metal. The seeds and fertilizer flow 

freely by gravitational force into flute metering mechanism at the 

bottom of the hopper from its own compartment.  

 

2.2.3. Seed and fertilizer metering mechanisms  

Metering mechanism comprises metering flutes used to meter the 

seed and fertilizer at predetermined controlled seed and fertilizer 

rate. The seed and fertilizer rate uniformity achieved by 

parameters such as exposed length of metering flute, size of slot, 

shape of slot, number of slot and physical properties of the seeds.  

 

2.2.4. Seed and fertilizer delivery tube  

The seed and fertilizer delivery tubes was made from pressurized 

water pipe and linked to the flute house from which the seeds 

and fertilizer drop into the furrow.  

 

2.2.5. Furrow openers 

The furrow opener penetrates into the soil to create furrows for 

the fertilizer and wheat seeds placement.  

 

2.2.6. Metering ground wheel 

The ground wheel is an integral part of the seed metering 

components. A lugged ground wheel was provided to drive seed 

and fertilizer metering flute. The wheel is located at middle of 

the frame. It is made from 3 mm mild steel plate of 370 mm 

diameter and fitted with twelve triangular shaped lugs on the 

periphery in order to improve traction both on dry and muddy 

lands for the positive rotation under the stubble field conditions.  

 

2.3. Physical Properties of Seed  

The performance of seed metering mechanism in terms of 

picking, metering and dropping was influenced by the physical 
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property of seeds. Therefore, some of physical properties of 

seeds such as thousand grains mass and bulk density of the seed 

are relevant to determine plant population uniformity. The wheat 

varieties of Hidase, Shorima and Ogolicho seeds were selected 

for the study to determine the thousand grain mass.  

 

2.3.1. Thousand grain mass  

The thousand grain mass (1000) were selected randomly and 

then weighed on the digital electronic weighting balance to 

obtain the thousand grain mass in gram from each samples.  

 

2.3.2. Bulk density of wheat seed  

The bulk density was determined by taking wheat in a graduated 

cylinder. The weight of the grain in the cylinder weighed by 

electronic digital balance and divided by volume of cylinder 

(Varnmakasti et al., 2007). 

)(
)()/( 3

3

mV
kgWmKGBD =

                           (1)
 

Where, BD = Bulk density in kg/m3, W = Weight of sample in 

kg and V = Volume of sample in m3 

 

2.3.3. Calibration of metering flute exposed length 

Metering mechanism is the most crucial component to regulate 

seed rate and uniformity of the row planting machines. As per 

the various research reports on seed metering mechanisms for 

row planting machine, fluted type is the most efficient one for 

seed rate and uniformity (Ozturk I.et al., 2012). Predetermined 

seed rate was maintained by reducing and increasing the exposed 

length of flute to seeds and fertilizer coming from the hopper. 

Calibration of the machine was conducted at station for metering 

the desired quantity of wheat seeds and fertilizer.  

 

2.4.  Field Performance Evaluation of the Machine 

Field performance parameters measured includes time, speed, 

field capacity, field efficiency, planting depth, plant population, 

seed germination and distribution uniformity.  

 

2.4.1. Speed of operation 

To determine the tractor operation speed during planting 

operation, the time required for covering 122 m row length was 

recorded with digital stop watch. Five measurements were 

recorded in each plot and mean values were computed as km/hr 

calculated.  

6.3
)(

)(tan)/( x
sTime

mceDishkmSpeed =
        (2) 

 
2.4.2. Theoretical field capacity  

Theoretical field capacity of row planter is the rate of field 

coverage that would be obtained if the planter performing its 

function 100 % of the time at the rated forward speed and cover 

100 % of its rated width. It is expressed as hectare per hour and 

determined as follows (Kepner et al., 1978) 

( )
10

/ SxWhrhaTFC =
                              (3)

 

Where, TFC = Theoretical Field capacity, (ha/hr); W = Effective 

width of implement, (m); and S = Speed of operation, (km/hr).  

 
2.4.3. Effective field capacity 

Effective field capacity of the planter was actual rate of work 

covered by the planter based upon the total field time and a 

function of rated width of the machine actually utilized and 

expressed as hectare per hour (Kepner et al., 1978). 

( )
T
AhrhaEFC =/

                                   (4)                           
 

Where, EFC = Effective Field capacity, (ha/hr); A = Actual area 

covered, ha and T = Time required to cover the area, hr 

  

2.4.4. Field efficiency  

Field efficiency is the ratio of effective field capacity to 

theoretical field capacity. It was determined by the following 

formula:- 

( ) 100% x
TFC
EFCFE =

                               (5)
 

Where, FE = Field efficiency (%); EFC = Effective field 

capacity, (ha/hr); and TFC=Theoretical field capacity, (ha/hr).  

 

2.4.5. Fuel consumption 
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The fuel consumption was measured by refill method. The fuel 

tank of the tractor was filled at its full capacity and run at 

constant speed. After completion of the test plot, the fuel was 

refilled in the tank up to its full capacity. The quantity of refilled 

fuel computed to fuel consumption in litter per hour and litter per 

hectare.  

 

2.5.  Sowing Parameters 

2.5.1. Seed rate 

The seed rate was determined by taking the weight of seeds 

before and after sowing operation. Then subtracted the final 

weight of seed from initial weight of seed so that the seed rate 

was obtained and the results were expressed in terms of kg ha-1. 

This was established considering the weight of seeds planted per 

hectare. 

( )
plottheofarea

masshaKgrateSeed =/
    (6) 

2.5.2. Depth of sowing 

The depth of the planter was determined by measuring with 

plastic scale, how deep the furrow openers could dig into the 

soil. The average depth of seed placement of the planter was 

determined by randomly measuring the depth of five sampled 

furrow. 

 

2.5.3. Crop parameters 

2.5.3.1.  Average plant population 

The average plant population was determined by counting the 

number of plants per square meter at six random places and the 

mean value was determined to represent the average plant 

population. 

 
2.5.3.2.  Seed germination and Distribution uniformity 

Seed germination distribution uniformity indicates the variation 

of plants per 2 m row length among selected rows. The 

coefficient of variation (CV) is a mathematical term used to 

describe distribution uniformity. 

sampleAverage
xsamplestdevCV 100)(=

  (7)
 

Where: - CV- is Coefficient of Variation, Stdev - is standard 

deviation of sample data and Average sample- is arithmetic 

average of the sample data taken. 

 

The interpretation of coefficient of variation is as characterized 

by Canadian company working on machinery research has 

accepted the following scale as its basis for rating distribution 

uniformity of seeding implements for wheat crop: CV greater 

than 15% unacceptable, CV between 10 and 15% acceptable, CV 

less than 10% very good and CV less than 5% excellent (Prairie 

Agricultural Machinery Institute (PAMI) Annual report, 2008 – 

2009).  

 

2.5.3.3.  Potential yield 

Potential yield was determined by using quadrant from 1 m2 

area. Samples were randomly taken from each plot and the seeds 

thoroughly separated from straw and weight of seeds were 

recorded and converted to kg ha-1. 

2.6.  Experimental Design and Data Analysis 

The randomized complete design (RCD) was adopted in 

experimental field with two treatments and six replications. Data 

were analyzed using GenStat 16th edition statistical software by 

least significant difference (LSD) at 5% level of significance.  

 

3. Results and Discussion 

The performances of both imported and fabricated tractor drawn 

row planter were evaluated for wheat at Munessa wereda of 

Oromia Region during the year 2016-2017.  

 

3.1.  Physical Properties of Seeds 

The attempt was made to study the physical properties of wheat 

seeds varieties selected by farmers among number of varieties 

were Shorima, Ogolicho and Hidase.  

 

3.1.1. Thousand grain mass and Bulk density of the 

seed 

The thousand grain mass (TGM) and bulk density (BD) of 

different wheat variety was found as ranges from 29.15 to 34.82 

gm, and 770.97 to 771.01 kg/m3 respectively. The mean 
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thousand grain weight of wheat was observed as 32.41g. The 

average value of bulk density for wheat was 770.99 kg/m3 which 

is a similar result was observed with (Navneet,2016 and 

Solomon A (2017)) with average value of bulk density for wheat 

determined as 768 kg/m3 and 770.5 kg/m3 respectively. 

Table: 1. Average of Bulk density and Thousand Grain Mass  

No. Wheat 
Variety  

TGW,gm  BD, Kg/m3  

1 Shorima  29.15 ± 0.64  771.01 ± 2.64  
2 Hidse  34.82 ± 0.73  770.98 ± 2.64  
3 Ogolicho  32.25 ± 0.65  770.97  2.93  

  

3.2.  Seed Metering Flute Calibration   

The seed metering flute was calibrated for the desired seed rate 

by adjustment of the exposed length of flutes. The seed rate was 

increased with increasing exposed flute length.  

 

Table 2 shows the calibration result of wheat seed at different 

metering exposed length of flute from 8 to 24 mm for the front 

five furrow openers. Agronomists recommend seed rate of 100 – 

150 kg/ha for row planted wheat based on crop management 

intensity. Therefore, 16 mm exposed flute length gave nearest 

values of seed rate in the range of 113.68 – 118.62 kg/ha and 

average value of 116.18 kg/ha was obtained which lies in the 

recommended range. 

 
Table 2: Calibration of seed rate (kg/ha) at different exposed 
flute length 
Expos
ed 
length 
of 
flute(
mm) 

Seed rate kg/ha 
F1 F2 F3 F4 F5 Mea

n   
S
D 

%C
V 

8 93.6 92.8
8 

90.2
4 

92.7
0 

93.6
4 

92.6
4 

1.3
9 

1.5 

12 108.
65 

112 111.
28 

110.
56 

107.
62 

110.
02 

1.8
3 

1.6
6 

16 118.
62 

117.
49 

116.
51 

114.
62 

113.
68 

116.
18 

2.0
3 

1.7
5 

20 131.
28 

129.
61 

134.
61 

132.
76 

130.
29 

131.
71 

2.0
1 

1.5
3 

24 142.
83 

143.
68 

140.
25 

139.
97 

144.
71 

142.
29 

2.1
0 

1.4
8 

 

3.3.  Mechanical Damage to Seed by Metering 

Mechanism  

The Mechanical damage test was carried out for visual 

observations of mechanical damage due to metering mechanism 

were recorded for all rows during laboratory test. From table 3 

damaged seeds were less than 1% which is within acceptable 

limit. Similar results were reported by Senger et al., (2011). 

Table: 3. Mechanical damage to wheat seeds by planter  
No.  Total weight of  

Sample (gm)  
Weight of 
broken seeds 
(gm) 

Damaged 
seeds 
( %)  

1 500 0.051 0.0102 
2 500 0,062 0.0124 
3 500 0.061 0.0122 
4 500 0.045 0.009 
5 500 0.051 0.0102 
6 500 0.049 0.0098 
Average  500 0.053 0.0106 
Seeds collected in 15 metering wheel revolution of Shorima 
wheat variety. 
 

3.4.  Calibration of Metering Flute for Fertilizer 

The optimum fertilizer application rate (99.58 kg/ha) was found 

with 12 mm exposed flute length. Table 4 indicates the observed 

fertilizer application rate among the front five rows (Furrow 

openers). It was observed that the entire samples collected for 

same exposed flute length were nearly same and there was little 

deviation among the rows i.e. (0.29 - 1.21). The CV was about in 

the range of (0.27 - 1.03). 12 mm exposed flute length is best 

suited for the recommended DAP fertilizer (100 kg/ha) 

application rate. 

 

Table 4: Calibration of fertilizer application rate (kg/ha) for 

different furrow openers 

Exp. 
flute 
leng
th 
(mm
) 

Fertilizer application rate (kg/ha) 
F1 F2 F3 F4 F5 Mea

n   
SD %C

V 

8 81.0
5 82 80.9

7 
79.6
7 

80.7
3 

80.8
8 

0.8
3 

1.0
3 

10 91.0
8 

90.7
5 

89.8
1 

90.5
7 

91.0
3 

90.6
5 

0.5
1 

0.5
6 

12 100.
07 

98.9
2 

100.
19 

99.7
4 

98.9
9 

99.5
8 

0.6
0 

0.6
0 

14 109.
14 

108.
51 

109.
01 

109.
05 

108.
59 

108.
86 

0.2
9 

0.2
7 

16 116.
98 

118.
92 

119.
78 

118.
52 

120.
01 

118.
84 

1.2
1 

1.0
2 
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3.5.  Machine and Operational Parameters 

The field evaluation parameters which include total time 

required for operation, speed of operation, effective field 

capacity, theoretical field capacity, field efficiency, time loss for 

turning and adjustments and fuel consumption were measured to 

assess the performance of seed drills. 

 

3.5.1. Field capacity and field efficiency 

Field performance evaluations were carried out to obtain actual 

data on overall performance of the two tractor mounted row 

planters. The field capacity and field efficiency was calculated 

for planters using standard procedure described earlier and 

results are presented in Table 5. The theoretical field capacity 

was determined as 0.42 ha/hr for both row planters, whereas the 

actual field capacity of the two planter was found 0.37 and 0.36 

ha/hr respectively for imported and adapted row planter. From 

the actual and theoretical field capacity the field efficiency of the 

row planter was found 88.10 and 85.71%. 

 

Table 5: Field capacity and efficiency of the two tractor drawn 

row planters 

Planter type  Operati
ng 
speed 
(km/hr) 

TFC 
(ha/hr
) 

AFC 
(ha/hr
) 

Field 
efficienc
y (%) 

Imported  2.40 0.42 0.37 88.10 
Fabricated  2.40 0.42 0.36 85.71 

 

3.5.2. Fuel consumption 

The fuel consumption measurement obtained result shown that 

when the operating speed increased the fuel consumption rate 

also increased. During operation, fuel consumption was observed 

as 1.42 and 1.49 l/hr at the speed of 2.40 km/hr, respectively for 

imported and fabricated row planter. 

 

3.6.  Sowing Parameters of Row Planters 

The sowing parameters include seed rate and depth of sowing 

were measured and noted to assess the performance of seed 

drills. Agronomists, recommended seed rate and average depth 

of wheat seed sowing was 100-150 kg ha-1 and 5-7cm 

respectively based on crop management passion. 

 

Table 6: Sowing parameters of seed drills for wheat seeds 

No. Types of row 
planter  

Seed rate 
obtained, kg ha-1 

Average depth 
of sowing, cm 

1 Imported row 
planter 118.45 5.8 

2 Fabricated row 
planter 126.72 5.73 

 

3.6.1. Depth of seed placement 

The depth of seed placement in the field was observed that 5.8 

and 5.73 cm respectively for imported and fabricated row 

planter. The depth of placement of seeds was adjusted by raising 

or lowering the furrow opener.  

 

3.6.2. Seed rate  

The lowest seed rate obtained in the field was observed as 

118.45 kg ha-1with an average seed placing of 5.8 cm for 

imported row planter whereas highest seed rate obtained was 

found to be 126.72 kg ha-1 with an average seed placing of 5.73 

cm for fabricated row planter. The seed rates obtained in the 

field were within the range of recommended seed rate of wheat.  

 

3.7. Crop parameters 

The crop parameters included average plant population per m2, 

seed germination distribution uniformity and potential yield were 

measured and noted to assess the performance of the row planter. 

 
3.7.1. Plant population  

The numbers of plants per m2 at five random places were 

counted and the mean value was determined to represent the 

average plant population. The analysis of variance (ANOVA) 

revealed that the planter type had no significant effect (p > 0.05) 

on plant population. Table 7 shows the effect of planter type on 

mean plant population. 

 
Table 7. Effect of row planter type on plant population (PP) 
 
Paramet
er  

Source of variation  
Measure of 
differences 

 
Repl
icati

Row planter type 

Imported Fabricated  LSD SE( %c
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on  row 
planter  

row 
planter 

(5%) M) v 

Plant 
populati
on  

1 162.0c 168.3b  
15.9
1 

 
5.16 

 
5.4 
 2 159.3c 167.3b 

3 156.3cd 173.7a 
Means followed by the same letter (or letters) do not have 
significant difference at 5% level of probability. 

3.7.2. Distribution uniformity 

Distribution uniformity indicates the variation in plant 

distribution uniformity between rows. The analysis of variance 

(ANOVA) revealed that the planter type had no significant effect 

(p > 0.05) on plant distribution uniformity. Table 8 shows the 

effect of planter type on mean plant distribution uniformity. 

Coefficient of variation (5.3%) of the two row planter shows 

that, the variation in plant distribution uniformity within 

acceptable limit. According to PAMI, it is in the range of very 

good ranks. 

Table 8. Effect of row planter type on plant distribution 
uniformity (DU) 
 
Paramet
er  

Source of variation Measure of 
differences  

Repli
catio
n 

Row planter type 
Imported 
row 
planter  

Fabricate
d  row 
planter 

LSD 
(5%) 

SE(
M) 

%c
v 

Plant 
populati
on 
distribut
ion 
uniform
ity  

1 32.33c 34.00b  
3.110 

 
1.00
9 

 
5.3 

2 32.00c 33.33b 
3 31.67c 35.67a 

Means followed by the same letter (or letters) do not have 
significant difference at 5% level of probability. 

 
Figure 2. Plant population count and visit 

3.7.3. Potential yield 

Potential yield was determined from 1 m2 area. Five random 

observations were taken from each plot and the seeds were 

thoroughly separated from straw and weight of seeds were 

recorded and expressed in kg ha-1. The analysis of variance 

(ANOVA) revealed that the planter type had no significant effect 

(p > 0.05) on potential yield. Table 9 show the effect of planter 

type on mean potential yield. 

 

Table 9. Effect of row planter type on potential yield (PY) 
 
Param
eter  

Source of variation  
Measure of 
differences 

 
Re
pli
cat
io
n   

Row planter type 

Importe
d row 
planter  

Fabricat
ed  row 
planter 

LSD 
(5%
) 

SE
(M
) 

%
cv 

Potent
ial 
yield   

1 74.9a 78.7a  
12.9
8 

 
4.2
1 

 
 
9.
8 

2 73.9a 74.8a 
3 77.6a 75.8a 

Means followed by the same letter (or letters) do not have 
significant difference at 5% level of probability. 
 

3.8.  Conclusion 

It was imagined that mechanizing the row planting operation 

could displace labour force and which could be used in other 

productive activities that could lead to increased productivity and 

can solve labourer scarcity to a large extent. The fabricated nine 

row tractor mounted wheat row planter worked satisfactory in 

actual field condition. Mass production and distribution for the 

farmers has to be facilitated in order for import substitution and 

foreign currency reduction. 
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Abstract: 
The aim of the paper is to enhance the cloud security and im-
prove the data efficiency in cloud outsourcing. As the security 
of the cloud data is an important issue in cloud outsourcing, 
proper algorithm is necessary. Here in this paper a mechanism 
for the cloud security has been proposed. The mechanism pro-
pose two algorithm, one is based on machine learning and an-
other is based on neural network. The machine learning base 
algorithm is based on the KNN algorithm and the neural net-
work technique is based on data fragmentation and hashing 
technology. Both of these algorithms are efficient to enhance 
the cloud security through encryption for cloud data in the 
cloud server. 
 

I. Introduction: 

The advancement of technology has taken the compu-
ting to a whole new level and one of the latest development in 
this context is the introduction of cloud computing. It has revo-
lutionized the concept of distributed computing and thanks to 
this advanced technology, high performance computing has be-
come affordable and accessible to many (Zhao, Li and Liu 
2014). Cloud computing refers to distribution of computing in-
cluding hardware, software to the consumer through internet. It 
is distributed in three main category such as platform as a ser-
vice or PaaS, software as a service or SaaS, infrastructure as a 
service or IaaS. Although depending on the model chosen it is 
decided that what is delivered as a service, the core concept re-
mains the same which is distribution of computing source 
through outsourcing. 

Although cloud computing has already influenced so 
many industries including technology, business, management, 
logistics and numerous other industry as well (Almorsy, 
Grundy and Müller 2016). However the latest trend is the ma-
chine learning where cloud computing has huge potential and 
integration of cloud computing for machine learning is an in-
teresting area of research as the mainstream application of ma-
chine learning is yet to be commercialized at full extent. Hence 
research around this topic is not only an interesting but im-
portant research as well. 

 
 
 
 
Another important invention that has attracted atten-

tion of developer and investor in the field of machine learning 
is the concept of neural network (Xie et al. 2014). It refers to 
an intelligent computing system where the nodes areintercon-
nected in the similar fashion which is seen in the neuron system. 
Not only that, the way information is processed resembles the 
way human brain process information. It is one of the signifi-
cant inventions in recent era in the field of machine learning 
and advanced computing 
 

II. Related work: 

Almorsy, Grundy and Müller (2016) have discussed 
how machine learning actually works. In machine learning the 
computers are trained with dataset so that the machines become 
more intelligent, intuitive and powerful. The motive behind ma-
chine learning is to help the machines take decision on behalf 
of human based on the input data. This where computing sys-
tem in machine learning differs than the traditional computing 
system. Here the purpose of the computers are not only to pro-
cess the data that is fed to the system but to decide what actions 
to be taken based on the nature of the data sets. In order to 
achieve such complex and advanced skills for the computers, 
rigorous training of the computers with huge data set is neces-
sary. In fact the machines are trained with millions of data set 
so that it becomes easier for the machines to process various 
data and take decision with reference to the data set with in-
creased accuracy and efficiency. Here the aim is to fully auto-
mate the process without intervention of human intelligence. 

The author has suggested for K-NN (K Nearest Neigh-
bour) technique for cloud security. This method is applied for 
classification of data. The classification helps to determine 
which data to be kept secured, hence private and which data is 
kept public this kind of classification according to the author 
plays and vital role in enhancing data security (Chang and Ra-
machandran 2016). The data which are less sensitive is kept 
public and data which is private needs to be encrypted with 
proper encryption. However without proper classification this 
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is not possible and hence the technique according to the author 
is an important one for cloud data security. However the paper 
has only considered RSA algorithm for the encryption of the 
private data and this might be drawback when the data need 
advanced level of encryption for the data security in the cloud 
server. 

The author has discussed the Impact of neural network 
for machine learning. According to although Machine learning 
is an excellent option for securing the cloud computing as it 
provides better security but it is more powerful when it is inte-
grated with neural network. The reason cited by the author here 
is that although machine learning algorithms are capable of 
handling a huge amount of data the performance of the algo-
rithms so not improve over time and the amount of data feed 
(Samarati et al. 2016). However, in the neural network the al-
gorithms are designed such that the performance of the algo-
rithm not only improves over time, it becomes more efficient 
with increase in the amount of data it deals with. The more data 
the algorithms process, it becomes more efficient which is not 
the case for most of the traditional machine learning algorithm. 

The authors have proposed for an approach that com-
bines data encryption with data fragmentation. The idea for the 
integration as specified by the author is to facilitate the data dis-
tribution (Bhangotra and Puri 2015). Data distribution is im-
portant to properly manage the cloud data when more than one 
service provider is involved for the cloud outsourcing. Frag-
mentation is necessary to efficiently distribute data among dif-
ferent service providers and encryption provides the necessary 
support for the data security. 

A multi key encryption has been proposed to preserve 
the privacy of the sensitive cloud data. This method search for 
data in the cloud server and then the search result is ranked ac-
cording to the nature of the data and level of encryption at-
tached (Zibouh, Dalli and Drissi  2016). One benefit of the 
method is that it secures the information without outflow of the 
privacy information of the user data. 

Li et al. (2017) discusses the reason why outsourcing 
of cloud is a good option for machine learning. According to 
author as machine learning involves processing of large amount 
of data source, it requires complex and powerful computer sys-
tem setup. In order to design such advanced and complex com-
puting system powerful computing resource with large storage 
is needed. Hence outsourcing is an excellent option for machine 
learning. Cloud computing provides all the necessary resource 
such as powerful computing architecture needed for large data 
processing and it also offers support for large storage. Addition-
ally the cloud platform is scalable which makes it excellent 
choice for machine learning because the platform cam be ex-
tended as per the requirement and data processing speed. Alt-
hough it is possible to develop the platform in-house, it is not 
an effective choice as it is costly, requires more human resource 
for development and maintenance. However with outsourcing 
these issues are resolved with enhanced productivity and cost 
effectiveness. 

The author describes Challenges of outsourcing for 
cloud computing.  According to author, outsourcing does pro-
vide benefits especially in terms of cost, it has certain draw-
backs as well. One of the primary concern for outsourcing is to 
compromise with the security (Bost et al. 2015). As computer 
servers and networks stores data exclusive to the organization, 
it is sensitive in nature. Hence the security of the data is a major 
concern for outsourcing cloud service and deploy the machine 
learning architecture in the cloud server. If the data is hacked 
or somehow extracted without illegal means, then the company 
might reveal a lot of sensitive and organization exclusive data 
to the hackers without the intention to do so. It only means that 
the company will be at a position where they have to address 
issues like financial crisis, reduced organisation value and less 
customer trust. Hence the according to the author, data security 
remains the most important issues in outsourcing data in cloud 
computing 

While discussing about cloud security and how data 
integrity should be addressed in cloud outsourcing, the authors 
have suggested that the primary strategy is to ensure that the 
vendor is proper and is a trusted one as majority of the core 
network is maintained by the vendor and vendor plays an im-
portant role in this context in securing the data outsourced by 
the company or the owner (Bost et al. 2015). If the vendor is 
not proper and reputed one, chances are that the platform, soft-
ware or the infrastructure provided as service is not secured 
with latest hardware and software, thus compromising with the 
security. Hence choice of vendor is very important for data se-
curity, especially when outsourcing important and valuable 
data exclusive to the organizations. 

As the data security is a major drawback and it need 
careful strategy to obtain the benefits data outsourcing provides 
in cloud computing context such as less expensive computing 
platform and better productivity (Gilad-Bachrach et al. 2016). 
However the author thinks that only trusted vendor is not suffi-
cient for securing the data outsourced by the data owner. Ad-
vance technology is need in this context. The author suggest 
machine learning for enhancing the security of cloud compu-
ting. According to the author machine learning is an excellent 
choice for securing the data in the cloud computing when the 
server is deployed and managed by the vendor. 

(Xia et al. 2016) have suggested a data fragmentation 
for securing data in the cloud sever. According to the author it 
has several benefits such as manipulation in cloud data, opti-
mized cloud storage, data distribution and most importantly en-
hanced data security. In this approach all the fragmented data is 
considered and the aim is to secure all the fragmented data in 
the cloud server. 

Yuan and Yu (2014) have suggested a flexible and 
scalable distribution protocol for verification of cloud security 
and the cloud data. Here special focus has been provided for 
ensuring cloud storage security as according to the author this 
is an effective technique for ensuring quality of service or QOS 
which is an essential feature for any cloud security model. The 
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protocol that has developed and analysed by the authors in the 
research paper depends on the erasure code which is responsi-
ble for data access and data consistency. 

Jiang et al. (2018) specify that one of the effective and 
efficient techniques of cloud data security is the hashing algo-
rithm which provides better data security and data authentica-
tion. The author also specifies that hashing is effective in iden-
tifying the exact location of data do that it is easier to track 
where the data is data is stored on a storage among the frag-
mented data that is stored on the device. Here the author has 
suggested for dynamic hashing where data is possible to store 
and erase as per the demand and the requirement which accord-
ing to the author is an excellent feature to ensure data security, 
especially when the data is stored in the cloud server. 
 

III. Proposed work 

The previous proposed solutions in machine learning 
algorithm for enhancing cloud security has their own benefits 
and drawbacks as well. Hence in this paper two mechanism has 
been proposed. One based on the machine learning algorithm 
and another based on neural network model. 

 
IV. Algorithm for machine learning 

In this research paper the machine learning algorithm 
that has been proposed is known as modified ensemble learning 
technique. The algorithm has been proposed for enhancing the 
existing KNN technique as it has some limitations in terms of 
execution and security features. 

In this method the evaluation of the classifier is done 
through cross validation with the K-fold technique. In the K-
fold technique each layers need to be trained in the following 
method: 

• First the data set is classified in two different cat-
egory: one set is classified as training set and an-
other set is classified as testing set 

• Then the classifier as each base level layer is pro-
duced with the training set defined in the previous 
step 

• The base level generates predictions and those 
predictions are then assembled. The assembled 
predictions are then transferred to the Meta level. 
The prediction are then validated at the Meta 
level. After the verifications and validations are 
completed the final result of the predictions is 
then provided in details 

• Then the dataset associated with complete layer 
which is different than the simple K-fold dataset 
is considered to train each different layer associ-
ated with the training set 

• Now to provide enhance security for data that is 
confidential and needs strong authentication, the 

traditional RSA cryptography algorithm has been 
combined with HMAC. HMAC provides en-
hanced authentication when combined with RSA 
encryption. HMAC refers to hashed message au-
thentication code which is a cryptographic check-
sum. This is not only stored in the local machine 
but transferred to the cloud as well with chipper 
text. In order to access the data stored in the cloud, 
hackers need to match the MAC+ cipher text 
stored in the cloud with the cryptographic check-
sum that is stored in the machine at the local 
server. Hence it becomes difficult for the hackers 
to hack the server and access the data 

• HMAC is obtained with the following formula: 
• HMAC (Key, msg) =HMAC (KeyXORout) ||H 

((Key XORin) ||msg)) 
Here Key refers to the original key, m referees to 
the message which needs to be secured through 
encryption. 
 

V. Algorithm for neural network 

In this paper a cloud security model has been proposed 
for improving the security of the cloud computing and cloud 
server. The model is based on neural cloud computing known 
as Neural Data Security Model or NDSM. This model is highly 
efficient for the cloud security as it enhances authentication of 
the cloud server with advanced encryption. The encryption 
model that has been considered for this model is the Dynamic 
Hashing Fragmentation. The concept of Dynamic Hashing 
Fragmentation is an important concept for fragmentation of 
sensitive data so that the data more secured in the cloud server. 
This cryptographic model based on the neural network not only 
encrypt the data, but also increase the level of confidentiality 
based on the data type. Data that needs to be treated with in-
creased confidentiality should be encrypted with this neural 
based security model. This model or neural security algorithm 
is effective for increasing security as well as security for sensi-
tive data. 

Two algorithms are associated with this model and 
each of this two algorithm has to be executed properly in order 
to implement the model for the enhancement of cloud data se-
curity. 

In order to perform the data fragmentation, data has to 
be first normalized. Out of the two algorithms associated with 
the model, each of the algorithms is designed for the data frag-
mentation, in a different way though. 
The first algorithm for the data fragmentation works in the fol-
lowing way: 
 

a) Algorithm 1 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8659
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019                    466 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8659   www.ijsrp.org 

The procedure that needs to be followed for the data 
Fragmentation has been discussed in details in the following 
section: 
Input – set of Cloud data obtained from the cloud database 
Output – Encrypted and sensitive data obtained in the frag-
mented from 
Step 1: Start. 
Step 2: Access data from the cloud database where sensitive 
data is stored and read it after the data is obtained from the 
server. 
Step 3: Sensitive data that is obtained from the cloud database 
are then fragmented. The fragmentation styles include vertical, 
horizontal as well as hybrid 
Step 4: After the data is fragmented with the appropriate frag-
mentation style, it is then stored through dynamic hashing. Af-
ter the data is fragmented with dynamic hashing, it is then read 
through hash function. 
Step 5: Then dynamic hashing is applied for the encryption of 
sensitive data. It includes two steps: 
5.1 The with the help of the cryptography algorithm, infor-
mation is secured through encryption mechanism that is de-
signed for the neural network security model 
5.2 When request for data access is received from the users, 
then the data is encrypted with public key. However when the 
data is decrypted private key has to be used for the decryption. 
This is done to ensure that the sensitive data is secured properly 
for increased data security. 
Step 6: The data which is encrypted with the neural model en-
cryption mechanism, it is then stored with the help of hashing 
structure. 
Step 7: Stop. 
 

b) Algorithm 2: 

The mechanism for executing the dynamic hashing fragment 
model 
Input – indexing value is set for the Cloud data 
Output –Sensitive data is obtained in the encrypted form 
Step 1. 

Various data centres in the cloud server are analysed 
for the access to the cloud database so that sensitive data from 
the cloud database is obtained. 
Step 2. 

The key and non-key attributes are fragmented by the 
horizontal and vertical fragmented mechanism. Attributes are 
identified and classified into two categories including key at-
tributes and key attributes. Based on the classification, different 
types of fragmented mechanism is applied. In order to fragment 
the key and non-key attributes, horizontal and vertical frag-
mented mechanism is applied 
Step 3. 

After the data sets are properly fragmented, data sets 
are then arranged with dynamic hashing. 
Step 4. 

After the data sets are fragmented with hashing, those 
hashing functions are then considered to retrieve the data that 
are sensitive in nature 
Step 5. 

The fragmented data which is obtained as output is 
then provided to the cloud data security model. 
Step 6: 

Stop. 
 
 

VI. Conclusion 

The paper concludes that although cloud computing is 
revolutionizing the file of information and technology with af-
fordable advance computing and outsourcing, it still has some 
security issues that needs to be addressed to improve the adop-
tion of cloud computing in enterprise and business application 
where security of the data plays an important role. Although 
traditional encryption algorithm helps to provide security to 
cloud data, it still needs improvement. Hence machine learning 
and neural network algorithm is considered in this context. Ma-
chine learning algorithm helps computers system to recognize 
data based on data priority and data sensitivity. The ability of 
machine learning algorithm to recognize data as per the priority 
and sensitivity makes machine learning based algorithm more 
secured and efficient in securing cloud based data. Hence ma-
chine learning based cryptographic algorithm is more secured 
than the traditional cryptographic algorithms. 

The modified ensemble learning technique which has 
been discussed in this context is based on machine learning 
technique and it is more efficient than the traditional KNN tech-
nique and improves various limitations of the technique. 

Another important technique in cloud security is neu-
ral network algorithm. Two neural network algorithms that 
have been analysed here applies data fragmentation and hash-
ing technique which increases the security of the data in the 
cloud server to a great extent. 

 
VII. Further research: 

Cloud computing and cloud security is an emerging 
topic in the field of computing and information technology. 
Hence as newer methods are being developed to enhance the 
security of the cloud data, the technique to violate the security 
mechanism is also evolving. Hence a mechanism which work 
perfectly in data security might not be that much effective pro-
vided improved and advance security threat is emerged in the 
field of cloud security. Hence a there is always an opportunity 
and scope for further research to enhance the cloud security. 
Hence further research work should be conducted in this con-
text to bring improvement in the existing algorithm or bring 
something completely new that is more efficient, more power-
ful than the previous algorithms. 
  

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8659
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019                    467 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8659   www.ijsrp.org 

References: 

Almorsy, M., Grundy, J. and Müller, I., 2016. An analysis of the cloud compu-
ting security problem. arXiv preprint arXiv:1609.01107. 

Aslett, L.J., Esperança, P.M. and Holmes, C.C., 2015. A review of homomor-
phic encryption and software tools for encrypted statistical machine learn-
ing. arXiv preprint arXiv:1508.06574. 

Bhangotra, V. and Puri, A., 2015. Enhancing cloud security by using hybrid 
encryption scheme. Int J Adv Engg Tech/Vol. VI/Issue IV/Oct.-Dec, 34, p.40. 

Bost, R., Popa, R.A., Tu, S. and Goldwasser, S., 2015, February. Machine 
learning classification over encrypted data. In NDSS. 

Chang, V. and Ramachandran, M., 2016. Towards achieving data security with 
the cloud computing adoption framework. IEEE Trans. Services Compu-
ting, 9(1), pp.138-151. 

Gilad-Bachrach, R., Dowlin, N., Laine, K., Lauter, K., Naehrig, M. and 
Wernsing, J., 2016, June. Cryptonets: Applying neural networks to encrypted 
data with high throughput and accuracy. In International Conference on Ma-
chine Learning (pp. 201-210). 

Gilad-Bachrach, R., Dowlin, N., Laine, K., Lauter, K., Naehrig, M. and 
Wernsing, J., 2016, June. Cryptonets: Applying neural networks to encrypted 
data with high throughput and accuracy. In International Conference on Ma-
chine Learning(pp. 201-210). 

Jiang, X., Kim, M., Lauter, K. and Song, Y., 2018, October. Secure Outsourced 
Matrix Computation and Application to Neural Networks. In Proceedings of 
the 2018 ACM SIGSAC Conference on Computer and Communications Secu-
rity (pp. 1209-1222). ACM. 

Li, J., Li, J., Chen, X., Jia, C. and Lou, W., 2015. Identity-based encryption 
with outsourced revocation in cloud computing. Ieee Transactions on comput-
ers, 64(2), pp.425-437. 

Li, P., Li, J., Huang, Z., Gao, C.Z., Chen, W.B. and Chen, K., 2017. Privacy-
preserving outsourced classification in cloud computing. Cluster Computing, 
pp.1-10. 

Li, P., Li, J., Huang, Z., Li, T., Gao, C.Z., Yiu, S.M. and Chen, K., 2017. Multi-
key privacy-preserving deep learning in cloud computing. Future Generation 
Computer Systems, 74, pp.76-85. 

Samarati, P., di Vimercati, S.D.C., Murugesan, S. and 
Bojanova, I., 2016. Cloud security: Issues and concerns. Ency-
clopedia on cloud computing, pp.207-219. 

Xia, Z., Wang, X., Sun, X. and Wang, Q., 2016. A Secure and 
Dynamic Multi-Keyword Ranked Search Scheme over En-
crypted Cloud Data. IEEE Trans. Parallel Distrib. Syst., 27(2), 
pp.340-352. 

Xie, P., Bilenko, M., Finley, T., Gilad-Bachrach, R., Lauter, K. 
and Naehrig, M., 2014. Crypto-nets: Neural networks over en-
crypted data. arXiv preprint arXiv:1412.6181. 

Yuan, J. and Yu, S., 2014. Privacy preserving back-propagation 
neural network learning made practical with cloud compu-
ting. IEEE Transactions on Parallel and Distributed Sys-
tems, 25(1), pp.212-221. 

Zhao, F., Li, C. and Liu, C.F., 2014, February. A cloud compu-
ting security solution based on fully homomorphic encryption. 
In Advanced Communication Technology (ICACT), 2014 16th 
International Conference on (pp. 485-488). IEEE. 

Zibouh, O., Dalli, A. and Drissi, H., 2016. CLOUD COMPU-
TING SECURITY THROUGH PARALLELIZING FULLY 
HOMOMORPHIC ENCRYPTION APPLIED TO MULTI-
CLOUD APPROACH. Journal of Theoretical & Applied Infor-
mation Technology, 87(2). 

 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8659
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              468 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8660   www.ijsrp.org 

Chemical Study and Effect of Ageing on the Bones of the 
Fish Channa Striatus  

Babita Agrawal 
 

Dept. of Chemistry, Assoc. Prof. & Head B.S.A. College, Mathura 
 

DOI: 10.29322/IJSRP.9.02.2019.p8660 
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8660  

 
Abstract- This study was undertaken to evaluate the minerals and 
organic constituents of the bones of fish Channa striatus at three 
different stages. All minerals are present in increasing order with 
the growing age. Ash contents are very high at all the stages. The 
values of Calcium and Phosphorus are very high. Magnesium is 
present in low amount at all the stages while Sodium and Fluorine 
are present in traces. Crude fat, total Nitrogen and crude Protein 
show continuous decrease with increasing age. Likewise, amino 
acids also decrease in their content with increasing age. 
 
Index Terms- Aluminium Cup, Ash, Channa striatus, Petroleum 
Ether , Soxhlet Extractor 
 

I. INTRODUCTION 
he term ageing denotes the continuity of the changes in 
biochemical processes which determine structural and 

functional variations in the cells and non-cellular tissues with the 
growing age. Overall changes in the whole organism are the result 
of ageing. 
          Connective tissues of animals viz bones, teeth, tendons 
cartilage etc. undergo obvious changes with growing age with 
regard to the chemical constituents and physical states. 
Gerontologists have reported their findings with special reference 
to variation in mineral composition, crude fat, crude protein and 
component amino acids and their sequence in these proteins in 
different connective tissues. Arthritis is a common disease of 
connective tissues in the aged living being. On ageing, collagen 
becomes more rigid as lipofuscin begins to accumulate in cells. 
Deposition of collagen results in wrinkled skin. Age is also an 
important factor effect in basal metabolic rate. A newborn baby 
produces 600-700 cal/m2 of surface per day, as compared to 1000 
calories for an adult during the first few years of life. 
          Connective tissues are of mesodermal origin and develop 
from the mesenchyme. The principle function of connective 
tissues is to bind other tissues together and to give support to 
various structures in the body. Chibnall and his coworkers carried 

out precise quantitative investigation on the composition of 
component proteins of connective tissues. 
          The problems of ageing, wound healing, uterine desorption, 
rheumatism and other diseases of connective tissues are now being 
widely investigated. Therefore, chemical investigation of these 
tissues will decide merit of, the attention of technologists and 
chemists associated with it. This study deals chemical 
investigation of bones of fish Channa striatus at three different 
stages of growth. 

II. MATERIAL AND METHODS 
          Ten fishes C. striatus of each growth group were taken out. 
The bones of the fishes were taken out by dissection, washed 
thoroughly with distilled water, then 80% ethanol. Cut the bones 
into small blocks and then small pieces. Cleaned bone fragments 
were defatted in a mixture of equal parts of ether and absolute 
ethanol for two days and dried in an air oven at 105˚C for 24 hours. 
A suitable portion (0.10 – 1.00 gm) is placed in a dry, weighed 
silica disc (7.5 cm diameter). The disc supported by a silica 
triangle, is heated with a small non-luminous Bunsen flame 
protected from droughts by an iron cone. Some protein swell 
bubble and evolve large volume of gas. When all the material is 
dull black, the dish is transferred to an electric ruffle furnace 
controlled at 550˚C. Heating is continued until no black patches 
are bledded in the ash. The ash and material transferred to a 
desiccator which may conveniently contain self-indicating silica 
gel. Total Nitrogen was determined by Kjeldhal methods. Crude 
protein was determined with the help of total N. Crude fat is 
extracted in a Soxhlet extractor using petroleum ether (40˚C - 
60˚C). Amino acids were determined with the help of paper 
chromatography. Calcium was precipitated as calcium oxalate and 
then determined volumetrically using standard KMnO4, after 
liberating free oxalic acid by dissolving the precipitate in dil 
H2SO4. Magnesium was determined calorimetrically after 
removing calcium as calcium sulphate precipitate using the 
reagent Eriochrome Black T. Sodium was determined by flame 
photometer. 
 

 
 
 
 
 
 
 

T 
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Table 1: Mineral composition of bones of Fish C. striatus at three different stages of growth (Values are expressed as g/100g of 
the dry material) 

 
Stages 
of 
Growth 

Average age of 10 fishes 
Moisture Ash Mineral Values Mineral 

Oxides Values 
Ash 
Unaccounted 
for 

Length 
(cm) 

Girth 
(cm) 

Weight 
(g) 

I 30.0 15.0 1000 9.0 82.01 

Ca    )a 
Mg  )s 
Na   )h 
P      )i 
F2    n 

31.55 
0.18 
0.0016 
16.30 
0.04 

CaO 
MgO 
Na2O 
P2O5 
Total 

44.18 
0.30 
0.0024 
37.36 
81.83 

0.18 

II 50 20.2 1500 8.6 84.53 

Ca    )a 
Mg  )s 
Na   )h 
P      )i 
F2    n 

32.54 
0.186 
0.0018 
16.80 
0.044 

CaO 
MgO 
Na2O 
P2O5 
Total 

45.52 
0.31 
0.0025 
38.49 
82.32 

0.21 

III 72.0 30.0 3200 8.0 86.90 

Ca    )a 
Mg  )s 
Na   )h 
P      )i 
  F2      )n 

33.38 
0.19 
0.0019 
17.31 
0.05 

CaO 
MgO 
Na2O 
P2O5 
Total 

46.70 
0.32 
0.0026 
39.66 
86.68 

0.22 

  
 

III. RESULTS & DISCUSSION 
          Table no. 1 indicates that the ash content increases with age. 
Amounts of all the minerals increase with age. Amount of Ca and 

P are found in major quantity. Amount of Na and F2 is found in 
traces at all the stages. Ash unaccounted for increases with age and 
it is 0.18, 0.21 and 0.22 at stage I, II and III respectively. Moisture 
content decreases from Stage I to III. 
 

Table 2: Organic composition of connective tissues of Fish C. striatus at three different stages of growth. (Values are expressed 
as g/100g of the dry material) 

 

Stages of 
Growth 

Average age of 10 fishes 
Crude fat Total N Bones Crude Protein (N x 6.25) Length 

(cm) 
Girth 
(cm) 

Weight 
(g) 

I 30 15.0 1000 0.27 2.83 17.66 
II 50 20.0 1500 0.25 2.43 15.16 
III 72 30.0 3200 0.22 2.06 12.85 

 
Table 2.0-a: Bones 

 

Stages of Growth Total of ash, crude fat and crude protein 

I 99.94 
II 99.94 
III 99.97 

 
Table 3: Amino acid composition of bones of Fish Channa striatus at three different stages of growth. (Values are expressed as 

g/100g of the dry material) 
 

Sl. No. Amino Acid Stage I Stage II Stage III 
1. Alanine 0.43 0.33 0.21 
2. Arginine 1.36 0.19 0.67 
3. Aspartic Acid 0.15 0.33 0.16 
4. Cystine 1.16 0.55 0.63 
5. Glutamic Acid 0.67 0.35 0.39 
6. Glycine 1.47 1.30 0.77 
7. Histidine 0.31 0.21 0.14 
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8. Isoleucine 0.23 0.25 0.18 
9. Leucine 0.44 0.34 0.09 
10. Lysine - 0.18 0.12 
11. Methionine 0.43 - - 
12. Phenyl alanine 0.34 - - 
13. Proline 1.04 0.09 0.09 
14. Serine* 0.95 0.73 1.14 
15. Threonine* 1.09 0.32 0.61 
16. Tryptophan 0.21 0.18 0.03 
17. Tyrosine 0.38 0.24 0.18 
18. Valine 0.10 0.19 0.16 
19. Hydroxy proline 1.33 0.28 0.39 
20. Cysteine 0.50 0.19 0.14 
21. Hydroxy lysine 0.10 0.08 0.06 
 Total 12.77 7.05 6.16 

N – Terminal residue not determined. 
- CONH2 group not determined. 
*- Corrected for the loss during hydrolysis. 
Table no.2 shows that the fat content decreases from stage I to stage III. Total N and crude protein also decrease with increase in the 
age. 
 
          According to Table no. 3, total of amino acids at the stage I, 
II and III are 12.77, 7.05 and 6.16 respectively. It shows that the 
values decreases from stage I to stage III. Twenty amino acids are 
present in stage I, but 19 amino acids are present in stage II and 
stage III. Lysine is absent at stage I, while Methionine and Phenyl 
alanine are absent at stage II and stage III. At stage III, Serine has 
the maximum amount and Glycine follows it. It shows that amino 
acids decrease with increase in the age. 
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Abstract- Dental implant is now become a successful and wide 
spread used to replace missing teeth. Although studies is continue 
to enhance the success rate of this treatment and to overcome the 
considerable failure and limitation in its used.Several 
manufacturer companies recently advocate a new design like taper 
connection designs systems which make a considerable 
enhancement in overall success rate of dental implant . 
 
Index Terms- Dental Implant; Mores taper connection  ;Platform 
switching; Abutment Implant Connection; Marginal bone loss; 
Ossteointegration. 
 

I. INTRODUCTION 
ental implant is now is widely accepted solution for replacing 
missing teeth with high compatible titanium dental implant. 

The success of ossteointergraion of this material depend highly on 
mechanical stability between the implant abutment joint which 
should withstand forque and friction between both metal 
structures. [1]Recent development of dental implant with various 
shapes and internal configuration that help to decrease torque , 
enhance esthetic and mechanical strength and provide optimal 
tissue seal. [2]Recent trial advocate a new design of dental implant 
to reduce marginal bone loss. Dental implant with platform 
switching and internal conical implant –abutment connection 
minimizes the marginal bone loss and able biologic width esthetic 
results. [3,4]Implant –abutment connection are one of factors 
advocated recently by many manufacturer to enhance the 
mechanical connection between implant and abutment  that 
promote healing of bone and improve ossteointegration. 
[5]Maintaining the health of soft tissue is a criteria the should be 
put down in dental implant to enhance the mechanical and esthetic 
results of proestheis.This is similar to conventional prosthetic 
restoration because edentulous area has limitation related to the 
quality of bone and limited remodeling of bone and soft tissue that 
affect the esthetic. [6,7]Maintaining position of interdental papilla 
and health of hard and soft tissue for long time of dental implant 
are factors to be considered when considering the design of dental 
implant .Because loss of healthy  interdental papilla lead to food 
accumulation ,poor esthetic and phonetic results. [8]Recent 
advancement in designs dental implant joint that provide improved 
success in mechanical and esthetic results of dental restoration by 
Jokstad et al .An example of currently available design is Morse 

taper and internal hex design connection. [9]Special characterizes 
of Moser taper connections dental implant is internal joint with 
two conically contacting surfaces ,strength ,stability due the 
friction made by the locked taper and resist micromobiliy. [10]The 
breakdown of layer of surface oxide by the sliding surface of 
Morse taper dental implant abutment connection (IBC) help to 
minimize the gap formation and provide a tight seal against the 
invasion of bacteria between the two metal structures. [11]The 
connection of abutment with endosteal dental implant could be 
either external or internal connection.The internal connection lead 
to gap formation that carried high possibility of colonization of 
bacteria within this interface between the two metal components. 
This a dilemma in dentistry because it cause of Peri-implantitis. [12  

,13]Implant Abutment connection(IAC) without consideration of it 
design , geometry and stabilization play a major role in 
development of inflammatory reaction around dental implant. [14 

]The perfect seal of taper connected dental implant abutment joint 
and marginal fitness of any component of dental implant provide 
a light seal against the attachment of  plaque with associated of 
microorganism around dental implant. [15 ]Studies proved that 
about >2 mm of marginal bone loss around the neck of dental 
implant and 0.2-1.5mm loss after first year. This bone loss is 
acceptable due to the force of occlusion applied against the bone, 
which then respond mechanically by remodeling process 
naturally..[16 ] If the marginal bone loss exceed this level 
mechanical and microbial risk factors are causes for this loss 
which finally result in loss of dental implant. [17] Periodontal and 
prosthetic risk factors are associated with progression of marginal 
bone loss include position of dental implant ,design of prosthetic 
appliance and its retention.[18]when considering marginal bone loss 
around Morse taper implant abutment connection in which 
interface of abutment with dental implant is not happen at the level 
of marginal bone. This added another advantages to this design 
that less marginal bone loss when compared with conventional 
butt joint design. [19 ]Other properties of Morse taper implant 
abutment connection dental implant is shorter implant shoulder 
(0.5mm) in comparison with ordinary designs (1.8-2.8mm).This 
reduction increase the surface area of contact of dental implant 
with bone which consequently improve the ossteointegration. [20 

,21]  

 

D 
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II. MATERIALS AND METHOD 
          Prospective studies involve 845 patients , Male (425 ) and 
female ( 420),Age(12-75)  years .This study done in specialized 
health center in department of dental implantology in  Al-Ramadi 
city. The study was done between (July 2000-2018) . 1152 easy 
implant® by franch dental implants manufacturer with sandblast 
surface, cylindrical-conical with internal hexagon and Morse taper 
connection used to replace teeth in upper and lower Jaw. The 
patients were selected using special criteria prior to dental implant 
surgery which include: 
a.Patients should be free from any systemic disease like heart 
disease,  
b.control blood sugar . 
c.good oral hygiene with no periodontal disease . 
d.good bone quality and tissue thickness. 
e.no smoking at least 2week before surgery . 
f.complaince for surgery with good economic and social level. 
Exclusion criteria: 
a.Patient with poor systemic health. 
b.diabetic patients with poor glycemic control. 
c.poor oral care with periodontitis. 
d.  poor bone quality and quantity with Inadequate tissue 
thickness. 
d. patient noncompliance to dental implant surgery with poor 
socioeconomic status. 
 

          The patient undergo thorough medical and dental evaluation 
for good oral hygiene  and radiographic examination by OPG to 
check the bone density and location of adjacent vital structures like 
inferior dental canal , floor maxillary sinus and nasal cavity and 
recorded before surgery. The surgery is done under local 
anesthesia (2%xylocain and 80:000 adrenalin) using flap surgery. 
Three sided flap was made by scalpel .The flap was elevated using 
mucoperiosteal elevater.Preparation of implant bed by use 
standardized surgical drills under continuous irrigation by normal 
saline. Then dental implant was placed at crestal bone level using 
variety of dental implant lengths and diameters .The flap is 
replaced and sutured using 3/0 black silk suture. The implant was 
left for healing in load free period. Antibiotic cover is prescribed 
after dental implant surgery (Amoxillicin 500mg × 3 day/week). 
The patients were followed 2,6 and 12 month after dental implant 
placement. The criteria used to assess the success of dental implant 
is used include :no mobility ,no pain, no per-implant radiolucency 
and infection .The marginal bone loss is measured using a caliber 
(mm) from Dental implant platform (DIP) to crest bone level  
(CBL) (Figure (1)) mesially and distally around each dental 
implant  during healing period (load free period) immediately after 
surgery and after load  when dental implant under function load as 
abutment for fixed bridge ,partial and complete denture during 
follow up at 2nd,6th and 12th  month by one observer using 
standardized x-ray. For accuracy the measurements should be  
repeated 3 times before final record. Standardized radiographical  
technique and standardized exposure time ,using film holder used 
to take radiograph during  these periods. 

 

 
 

Figure(1):Show Morse taper Implant –Abutment Connection(IAC) ,Platform switching,Crestal bone level. 
 
Statistical analysis: 
          The statistical analysis was performed using the IBM SPSS 
statistics ,Version 21 software. Paired sample statistics . Table (1) 
,Table (2)&Figure(2)show that the higher mean value of 

marginal bone resorption was in 6th month (0.7885 ± 0.35800) 
when compared with mean marginal bone loss at 12th month 
period was (0.5905±0.15292).The mean difference is significant 
at 0.01 level (P<0.01). 
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Table(2):Paired Sample Test for the level of significance difference in mean MBL at 12th and 6th month . 
 

 
 
 
 

Table(3):Paired Sample correlations. 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 twelve & sixth 1152 -.003- .920 

 
  

 
Figure(2)::Show the relation between MBL at 6th and 12th month periods. 

 
          Paired sample statistics in Table (4) ,Table (6)&Figure(3)show that the higher mean value of marginal bone loss was in 6th 
month (0.7885±0.35800) when compared with mean value of marginal bone loss at 2nd month period (0.0234±0.02377).The mean 
difference is significant at 0.01 level (P<0.01).   
 
 
 
 
 
 
 
 
 

0
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6th12th
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Table(1):Paired sample statistics. 
 
 Mean N Std. Deviation Std. Error Mean 

Pair 1 
twelve .5905 1152 .15292 .00451 
sixth .7885 1152 .35800 .01055 

 

 
 
 

Paired Differences t df Sig. (2-tailed) 

Mean Std. Deviation Std. Error 
Mean 

95% Confidence Interval of 
the Difference 
Lower Upper 

Pair 1 twelve - sixth 

-
.19800- 

.38971 .01148 -.22053- -.17548- -17.245- 1151 .000 
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Table(4):Paired Sample statistics . 
 
 
 
 

 
 

Table(5):Paired Sample correlations. 
 

Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 second & sixth 1152 .190 .000 

 
 

Table(6):Paired sample Test for the level of significant difference in mean MBL at 2nd and 6th month . 
 

 Paired Differences t df Sig. (2-
tailed) Mean Std. 

Deviation 
Std. Error 
Mean 

95% Confidence Interval 
of the Difference 
Lower Upper 

Pair 1 second - 
sixth 

-.76501- .35426 .01044 -.78549- -.74453- -73.294- 1151 .000 

 
 

 
 

Figure(3):Show the relation between MBL at 2nd and 6th month period. 
 
          Paired sample statistics in Table (7) ,Table (9)&Figure(4)show that the higher mean value of marginal bone loss was in Zero 
period (0.6555 ± 0.17589) when compared with mean marginal bone loss at 2nd month period (0.0234±0.02377).The mean difference is 
significant at 0.01 level (P<0.01) .   
 

Table(7):Paired sample statistics. 
 
 Mean N Std. Deviation Std. Error Mean 

Pair 1 
second .0234 1152 .02377 .00070 

Zero .6555 1152 .17589 .00518 
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2nd6th
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MBL

 
 Mean N Std. Deviation Std. Error Mean 

Pair 1 
second .0234 1152 .02377 .00070 
sixth .7885 1152 .35800 .01055 
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Table(8):Paired Sample correlations. 
 

Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 second & Zero 1152 -.101- .001 

 
Table(9): Paired sample Test for the level of significance difference in mean MBL at 0 and 2nd month . 

 
 

 Paired Differences t df Sig. (2-
tailed) 

Mean Std. 
Deviation 

Std. Error 
Mean 

95% Confidence Interval 
of the Difference 
Lower Upper 

Pair 1 second - 
Zero 

-.63206- .17986 .00530 -.64245- -.62166- -119.274- 1151 .000 

 

 
 

Figure(4):Relation between MBL at 2nd month and zero period. 
 
          Group and paired sample statistical analysis in Table (10),Table (11),Table (9)&Figure(5)showing that the higher mean value 
of marginal bone loss was at Zero period (0.6555 ± 0.17589) in comparison with mean marginal bone loss at 12th 
month(0.5905±0.15292).The mean difference is significant at 0.01 level.(P<0.01)  
 

Table(10):Paired sample statistics. 
 
 Mean N Std. Deviation Std. Error Mean 

Pair 1 
twelve .5905 1152 .15292 .00451 
Zero .6555 1152 .17589 .00518 

 
Table(11):Paired Sample correlations. 

 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 twelve & Zero 1152 -.010- .729 
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Table(12):Paired Sample Test of significant difference in MBL at zero and 12th month between upper and lower Arch. 
 

 

 Paired Differences t df Sig. (2-
tailed) Mean Std. 

Deviation 
Std. Error 
Mean 

95% Confidence Interval 
of the Difference 
Lower Upper 

Pair 1 twelve - 
Zero 

-.06505- .23425 .00690 -.07859- -.05151- -9.426- 1151 .000 

 
 

 
 

Figure (5):The relation between MBL at 12th month and Zero period. 
 

Table(13):Group Statistics Table for Upper And Lower Arch. 
 
 TNO N Mean Std. Deviation Std. Error Mean 

twelve 
1.00 576 .5804 .14427 .00601 
2.00 576 .6005 .16060 .00669 

 
Table(14):Anova -test for the level of significance. 

 
 F Sig. t df Sig. (2-

tailed) 
Mean 
Differenc
e 

Std. Error 
Differenc
e 

twelve 

Equal variances 
assumed 

15.898 .000 -2.239- 1150 .025 -.02014- .00900 

Equal variances 
not assumed 

  -2.239- 1137.0
35 

.025 -.02014- .00900 

 
 
          Statistical analysis in Table (15)&Table(16)showing the descriptive statistics and correlation significance of the length and 
diameter of dental implant used in the study. 
 

Table (15):The Descriptive statistical table. 
 
 Mean Std. Deviation N 
Length 9.1250 1.60959 1152 
Diameter 4.2167 .65327 1152 
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Table (16): Correlation test between  Length And Diameter of Dental Implant. 
 
Correlations 
 Length Diameter 

Length 
Pearson Correlation 1 -.240-** 
Sig. (2-tailed)  .000 
N 1152 1152 

Diameter 
Pearson Correlation -.240-** 1 
Sig. (2-tailed) .000  
N 1152 1152 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
          The statistical analysis of present study in Table (17)& Table (18) indicate that there is significant difference in mean Diameter 
of dental implant between upper and lower arch at 0.01 level (P<0.01).While there is no significant difference in mean of length of 
dental implant between upper and lower arch (P>0.01). 
 

Table(17):Showing the standard deviation in mean of Length and Diameter of upper and lower arch. 
 

 N Mean Std. Deviation Std. Error 

Length 
upper 576 9.0833 1.61945 .06748 
lower 576 9.1667 1.60000 .06667 
Total 1152 9.1250 1.60959 .04742 

Diameter 
upper 

576 4.7667 .33027 .01376 

lower 576 3.6667 .37300 .01554 
Total 1152 4.2167 .65327 .01925 

 
Table(18):Anova –Test for the level of significance in mean diameter and length. 

 
 Sum of Squares df Mean Square F Sig. 

Length 
Between Groups 2.000 1 2.000 .772 .380 
Within Groups 2980.000 1150 2.591   
Total 2982.000 1151    

Diameter 
Between Groups 348.480 1 348.480 2807.960 .000 
Within Groups 142.720 1150 .124   
Total 491.200 1151    

 

III. DISCUSSION 
          This study was made to evaluate the success rate of Morse 
taper connection and platform switching design of dental implant 
which enhances the overall success rate of dental implant by 
decreasing the marginal bone resorption. The use of Morse taper 
implant abutment connection provide wide contact area between 
the conical abutment and implant with minimal bacterial infiltrate 
than screw designs.[22] The statistical analysis of the present study 
indicate that the success rate of Morse taper connection and 
platform switching dental implant according to the estimated  
mean value of Marginal bone loss of 0.6 mm is 98%.The statistical 
analysis in Table (1), Table (2 ) and Figures( 3 ) indicate that the 
highest mean value of marginal bone loss was at 6th month ( 
0.7885±0.35800)because at this period the dental implant is under 

functional load after wearing the prosthetic appliance ,It is the 
period of greatest bone loss. After this period the bone fall in 
period of adaptation to the applied mechanical load over the 
denture. This mean that the mean marginal bone loss is decreases 
and become (0.5905±0.15292) at 12th month .The mean difference 
between the two period is significant at 0.01 level (P<0.01).While 
at 2nd month the mean value of marginal bone loss was 
(0.0234±0.02377 ) because it is the time at which bone healing 
occur after dental implant insertion surgical procedures. This is 
also a time at which the dental implant is free from applied 
mechanical load(load free period). The preparation of dental 
implant bed is associated with loss of bone due to heat generation 
. The measured bone loss at this time (Zero day) immediately after 
dental implant insertion was (0.6555 ± 0.17589) .The mean 
difference is significant at 0.01 level (P<0.01)Table (7) ,Table 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8661
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              478 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8661    www.ijsrp.org 

(9)&Figure(4). This Results is consistent with the results 
conducted by Canullo et al.( 2010),Lazzara et al.(2006)& 
Cassetta et al.(2016) who indicate that the bone loss around 
dental implant occur after insertion of prosthetic restoration is 
related to location of implant abutment joint in relation to the level 
of marginal bone, Depth of Dental implant  ,time of dental implant 
placement, dental implant diameter and position in upper and 
lower jaw. [23,24] Table (17)& Table (18) indicate that the 
difference is significant in mean diameter of dental implant 
between upper and lower arch at 0.01 level (P<0.01).The use of 
platform switching design displaced this joint (IAJ)to central 
location horizontally. [25] This location make the small movement 
between the implant and abutment and occlusal load occur away 
from the marginal bone and lead to inhibit invasion of bacteria that  
decreases the inflammatory reaction and the resulting bone loss. 
[26 ]Studies indicates that among these factors leading marginal 
bone loss is heat generation during surgery, implant design and 
position and smoking. [27]The distance position of implant 
abutment  connection (IAC) from the crestal bone and the smooth 
narrow shoulder in Morse taper design offer important advantage 
when compared with the ordinary dental implant. [ 28]A 0.5mm 
narrow shoulder in Morse taper connection dental implant 
increases the surface area of bone to implant contact which 
increase the ossteointegrtion.This improve the survival rate of 
short dental implant (8 mm) placed in posterior area of oral cavity. 
In such cases the bone crestal loss may reach 1mm after one year 
which is responsible for failure of dental implant.[29 ] The sub-
crestal position of dental implant and type of connection is one of 
solution which control crestal bone loss in these area. [30 

]Maintenance of crestal bone level give considerable role in the 
esthetic of dental implant i.e. presence of gingival papilla and size 
of prosthetic crowns .And after healing it is responsible for 
stability of dental implant and favorable transmission of stress 
between denture and implant abutment connection. [31 ]Studies by 
Becker  et al.(2007)  proved the fact that platform switching 
dental implant associated with reduction of biological width which 
lead to reduction of marginal bone loss.Sanjeev et al.(2014) 
indicate that preserving the integrity of interpapillary  gingiva is 
necessary for maintaining of marginal bone . [32] Platform 
switching has been introduced aiming to increase the success rate 
of dental implant and involve also using smaller diameter 
abutment (mismatch implant abutment diameter)and installation 
of implant abutment connection inward position horizontally way 
from the marginal bone which added improved success rate in 
bone regeneration especially if the mismatch implant abutment 
diameter >0.8 . [33] In contract to conventional plug designs ,the 
connection between abutment and implant demonstrate obvious 
gaps which filled by oral bacteria .The micro movement between 
the abutment and implant during chewing facilitate infiltration of  
bacteria and toxins between the abutment and implant which lead 
to bone loss and failure of dental implant. [34] The taper or conical 
abutment connection showing tight abutment implant -connection 
and absence of micro spaces and gaps  preventing bacteria 
invasion and promote bone regeneration and demonstrate no 
movement which enhance the success rate of this design. [35]The 
concept behind the use of narrower abutment (mismatch )in 
relation to larger diameter implant lies in fact that these associated 
with less marginal bone loss than expected rates. It also improved 
bone and soft tissue regeneration during healing. [36] It also 

minimizes the stress concentration on the marginal bone .The 
dissipation of occlusal load applied on the dentures by Platform 
switching design with internal junction along the long axis of 
dental implant which is more favorable .In spite of that the small 
diameter of abutment has less resistance to the applied load in 
posterior over dentures. [37]Studies indicate that stress of occlusion 
are concentrated away from abutment –implant connection in 
platform switching dental implant but these stress remain 
concentrated on abutment and abutment screw. [38]In spite of high 
success rate of Morse taper connection implant abutment but the 
danger of loosening of abutment may occur which necessate 
removing of abutment that may affect negatively the retention of 
dental implant system . [39]Also the taping forces applied 
intermittently during seating of abutment is necessary  to achieve 
the required friction and pressure between the contact surface 
abutment and of dental implant. [40]This is unlike for screw 
retained abutment implant system in which screw is tightened by 
torque as provided by manufacturing company. [41,42] 
 

IV. CONCLUSION 
          Morse taper connection and platform switching design 
added considerable success to dental implant in esthetic and 
posterior functional zone . It displaces the implant abutment joint 
which is the main area at which we focus because it added some 
increase in failure rate of dental implant due to micro movement 
between the two metal component and the micro spaces which 
allow infiltration of bacteria and their toxin. It improve bone and 
soft tissue healing and minimize the marginal bone resorption and 
improve healthy gingival tissue .  
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RECOMMENDATIONS 
          Modification in design of dental implant is a new trend to 
minimize crestal bone loss and enhances the success rate of dental 
implant. 
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Abstract  
This study was aimed at finding out find out the design and implementation of Competency-Based Assessment in English for 
Frontliner classroom of training center. This research belonged to descriptive qualitative. It was conducted in English for Frontliner 
classroom at Balai Latihan Kerja Surakarta. Three English instructors were selected as the participants through purposive sampling. 
The sources of data are informants, events, and documents. Descriptive qualitative analysis was used to analyze the data. The result 
shows that (1) Competency-Based Assessment design involves delivering Information Book and fulfilling Work Book, discussing 
place and time for the assessment, and applying skill test and questioning as assessment type; (2) Competency-Based Assessment 
implementation comprises making sure Information Book and Work Book has been delivered, conducting assessment in the agreed 
place and time, assessing students’ performance, giving feedback during and at the end of assessment activity, reassessing student who 
is ‘not-yet-competent’, recording and reporting the assessment result.  
 
Keywords: Competency-Based Assessment, English for Frontliner, Training Center 
 
Introduction 

Understanding the significance of having English language skills in meeting global business standards, public non-formal 
vocational training providers, known as Balai Latihan Kerja (BLK), under the authority of The Ministry of Manpower and 
Transmigration have built several programs, such as English for Frontliner program to nurture Indonesian resource. BLK is a technical 
implementation unit in the field of training labor and responsible to the Directorate General of Training and Ministry of Manpower 
and Transmigration. The Ministry of Manpower through BLK offers work training programs for job seekers in the all territory of 
Indonesia. In order to prepare trainees in a global economy, Competency-Based Training and Assessment is utilized as the educational 
approach. BLK also assigns a certificate based on the assessment that must be passed by the students. The assessment called 
Competency-Based Assessment that involves seven units of competencies based on Competency-Based Training curriculum. Results 
obtained from Competency-Based Assessment provide employers an indication of level of ability attained by individual students for a 
particular job.  

According to Western Australian Department of Training (2002), competency based assessment is “the process of collecting 
evidence and making judgments on whether competence has been achieved”. Here, an assessor works with a trainee to collect 
evidence of competence, using the benchmarks delivered by the unit standards that contain the national qualifications. Competency-
Based Assessment offers a particular method in measuring students’ competence. It is a criterion-based assessment. Students are 
evaluated against a set of performance criteria. Competency-based assessment reveals another component in the assessment of 
students’ performance, which is helpful to teachers in uncovering students’ ability. It contributes information to the employers in the 
selection of potential employees.  

The quality of an assessment remarkably affects teaching and learning. Ng (2005) affirmed that if assessment is not designed 
well, it can undermine the positive influence of a particular teaching and learning approaches. Bringing about this fact, it is very 
important to concentrate on these matters in designing the assessment. Well-designed assessment might be a beneficial medium of 
assessing materials and tasks in order to attain the educational goals. The essential objectives of competency-based assessment are 
creditable and supported by many educators and practitioners, but the rigorous face validity of competency-based assessment has 
tended to result in arguments. In fact, evidence about their efficacy is hard to find. We hope that by reviewing and the literature on the 
ideas and experiences underlying competency-based assessment, we can contribute to the objective evaluation of the merits of this 
approach for English for Specific Purpose (ESP) qualification. 

A number of Competency-Based Assessment studies have been done in various contexts of several majors. The results of 
Competency-Based Assessment study in Anh & Tnanh (2014) clarifies that studying methods, curriculum, methods of teaching are 
not really effective in assessing leaners’ capacity, leading to the fact that graduates do not meet the demands of labor market and 
employers in the use of language proficiently in integration period.  Griffith and Lim (2014) recommended that competency based 
assessments must focus more on providing information about a student’s progress than on providing a grade for an assignment. Ng 
(2005) concluded that competency-based assessment would be more effective when it is an ongoing process. He outlined that the 
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evaluation of students’ performance cannot be fully reviewed under a few tasks, but under long-term development. Exploring the 
implementation of Competency-Based Assessment becomes important to analyze. Hence to grow more elaboration on this issue, this 
study is an attempt to investigate the design and implementation of Competency-Based Assessment in English for Frontliner 
Classroom of Balai Latihan Kerja Surakarta. 
 
Related Literature 

For Gonczi, et al (1993), competency is a combination of attributes underlying some aspect of successful professional 
performance; A set of relevant attributes includes knowledge, skills, and attitudes. Efrim, et al. (2003) argued that related in a 
vocational context, competencies can often be readily inferred by observing outcomes. Rivin (2015) outlined that competency includes 
the ability to apply skills and knowledge beyond the immediate classroom setting. In other words competency is a set of attributive 
behaviour (involves, knowledge, skill, and attitude) to employ work activities in a real job situations. To confirm that an individual 
can perform to the standard expected in the workplace, it is a need to administer competency-based assessment. Western Australian 
Department of Training (2002) postulated that competency-based assessment refers to the process of collecting evidence and making 
judgments on whether competence has been achieved. So we can say that competency-based assessment is the process of evaluating 
individual’s competence aligned with prescribed standards of performance related on real work activities. Competency-Based 
Assessment ensures that students are capable of performing the standard expected in the workplace as transcribed in the competency 
standards. Western Australian Department of Training (2002) explained that the calculation of these assessments considers a trainee to 
be competent or not. 

As a general rule in competency-based assessment, selecting the methods is needed based on most direct and relevant to the 
performance being assessed. One of the advantages of Competency-Based Training is that the teaching learning process can be 
designed individually by students and/or instructors to ensure flexibility. Hence, assessment procedures cannot be restricted to one 
mode, but it must support a range of different methods that can be applied in proportion to the needs of students and instructors. To 
avoid using a narrow evidence base, a mix of assessment sources may be used. The different types of assessment with the particular 
methods and processes are illustrated in more detail by Hager, et al. (1994) in Deißinger and Hellwig (2011: 18) in Table 1.  

 
Table 2.1 Types of Assessment 

Assessment form Observation 
Methods Product and/or process on-the-job 
Type Checklists, rating scales, log books, skills books, work experience diary, 

interaction analysis, peer assessments, time series analysis 
Testing process Checking, categorising, rating 
Assessment form Skill tests 
Methods Work sample, skill sample, practical project 
Type Checklists, rating scales, research tasks, assignments 
Testing process Checking, categorising, rating 
Assessment form Simulation 
Methods Simulation, observation of product and /or process 
Type Case studies, simulators, computer-adaptive tests, faults-findings 
Testing process Checking, categorising, rating 
Assessment form Evidence of prior learning /achievement 
Methods Examination of evidence 
Type Certification, transcripts, portfolios 
Testing process Checking, categorising, rating 
Assessment form Questioning 
Methods Oral, written, questioning 
Type Supply answer (short answer, restricted essay, extended essay) vs. select answer 

(multiple choice, matching, completion, truefalse, alternate answer, 
identification), viva voce or oral exam, self-ratings 

Testing process Checking, categorising, rating 
 

Table 1 demonstrates that assessment can be conducted as an observation of processes or products on the job, as a skills test in 
which a certain practical sample of a skill must be demonstrated or as a simulation of work activities, which is normally conducted off 
the job. Formerly gained competences can be assessed through the provision of evidence of these competences. Furthermore, more 
traditional forms of assessment such as oral or written tests can be applied especially with regard to assessment of underpinning 
theoretical knowledge. This combination is also operated for other assessment form. 
 
Research Methodology 
The study belongs to qualitative research. Thus, the data interpretation was made in form of description. The sources of data were 
obtained from informants, events, and documents. The informants involved three English instructors and students who had the 
willingness to give valuable and related information corresponding to Competency-Based Assessment process. These informants were 
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selected through purposive sampling. It was semi-structured interview that was conducted to interview the informants concerning to 
the Competency-Based Assessment design and implementation in English classroom. The events were the ongoing assessment process 
done in the classroom. The documents used to analyze the implementation of Competency-Based Assessment were Module, 
Information Book, Work Book, and Assessment Book. These data were in the form of written document. In analyzing the data, it was 
applied data condensation, data display, and conclusion drawing/verification (Miles, et al., 2014). Data analysis process is begun by 
reviewing, selecting, summarizing raw data. Then, the data transformed into narrative text, table, and graphic. As a final point, the 
data findings were concluded. 
 
Findings 

The investigation results deal with the design and implementation of Competency-Based Assessment in English for Frontliner 
Classroom. These results are divided into two aspects along the lines of research problems. They are Competency-Based Assessment 
design and Competency-Based Assessment implementation. Designing Competency-Based Assessment is identified as an essential 
step to plan and prepare before it goes to the implementation. Well-designed assessment would direct its implementation properly. It 
would also relieve instructors to conduct the assessment. In English for Frontliner program, the assessment was conducted when each 
unit of competency has done. The instructors made sure that the students were ready to be assessed. Instructor asked the students 
whether or not they are ready for assessment or it can be seen from the course that instructors have taught as well. Further, all work 
criteria should have been taught by instructor as well to the students. The instructors ensured that the time and place for assessment 
had been agreed with the students. Instructors negotiated an exact time and place with students or simply announced date and time for 
assessment to students.  

Beside selected documents, the instructors also designed the assessment into certain methods and testing processes. There were 
two sections of assessment were accomplished by each instructor. Related to the assessment design, written test and demonstration 
were employed by Instructor I to evaluate students’ competency. Firstly, written test (for testing theory) was applied to assess 
students’ knowledge. The content of written test was taken from Assessment Book. According to the standard, students needed to 
reach score of 75% to be stated competent. Instructor I declared that all students were competent in this section. Secondly, 
demonstration (for testing performance) was applied to examine students’ skill in English. Instructor I administered each student to 
perform a demonstration as customer service at Delivery Service Company. There were around 10% students confirmed ‘not yet 
competent’ in this section. Next to study students’ attitude, Instructor I directed observation of students’ behavior in class. 

With reference to assessment design, Instructor II utilized two parts of assessment. The first part was spoken test to assess 
theory. It was in form of oral questioning. The questions were related to the current unit, Greeting. Extended essay was regulated as 
assessment type. Accordingly, students might develop the answer by themselves. For testing process, checking was used to collect 
evidence of students’ proficiency. Here, Instructor II had prepared checklist to assess students. The instructor checked the list every 
time students could achieve it. To pass this assessment section, students needed to be 100% correct in answering the question. 
Instructor II affirmed that for spoken test, students needed to be 100% correct, especially in the critical part. Most students were 
announced ‘competent’ in this section. There were only two students that were ‘not yet competent’. They would be reassessed later. 
Instructor II explained that reassessment process was the result of student-instructor agreement. This agreement included time, place, 
and the material that would be reassessed. The second part was spoken test as well, but it was to test performance or skill. Students in 
group of two performed a dialog about Greeting. The testing process was similar with the first section that is checking. All students in 
this section were declared to be competent. 

Instructor III also designed the assessment into certain methods and testing processes. There were two sections of assessment 
were accomplished. First was spoken test. Students were ordered to make a dialog in group of 2 and performed it in front of class. 
This assessment applied demonstration as assessment method and checking as testing process. Second assessment was written test. 
Instructor III arranged teacher-made-test that involved multiple choice and association test. This section used written test as 
assessment method and rating as testing process. Rating was preferred as students needed to achieve 70% as the minimum score. 

 
Table 1. The Summary of Assessment Form Used by The Instructors 

No. Instructor Assessment Form Method Type Testing Process 
1. Instructor I Skill test Demonstration Checklist Rating 
2. Instructor II Skill test Demonstration Checklist Checking 
3. Instructor III Skill test Demonstration Checklist Checking 
4. Instructor I Questioning Oral questioning Supply answer 

(short answer) 
Checking 

5. Instructor II Questioning Written questioning Select answer Rating 
6. Instructor III Questioning Written questioning Select answer Checking 

 
In conclusion, all instructors employed skill test and questioning as the assessment form. Skill test was primarily utilized to 

assess students’ skill, despite of in some occasion instructors might combine this assessment form to assess attitude. Questioning was 
mostly developed to test knowledge. The summary of questioning utilized by the instructors is shown in Table 1. 
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Figure 1. The Implementation of Competency-Based Assessment 

 

The implementation of Competency-Based Assessment process covers three ideas. They are conducting assessment activity, 
providing feedback and reassessment opportunities, and recording and reporting the result. The stage of the process is illustrated in 
figure 1. Executing the assessment in compliance with its technical regulation is fundamental to achieve basis purpose and desired 
output of this training and assessment. Largely, all the instructors implement Competency-Based Assessment in line with its 
procedure. The process of the assessment involves conducting assessment activity, providing feedback, reassessment opportunities, 
recording the result, and reporting the result. In assessment activity, the instructors made sure that Information Book and Work Book 
had been taught, conducted the assessment in agreed place and time, and assessed students’ performance. The instructors gave 
feedback during and at the end of assessment activity. Next, they reassessed students who were the minimum score or ‘not-yet-
competent’. The instructors, then, recorded and reported the result to the institution. Finally, the institution reported the result to the 
students at the final plenary session. 

 
Discussion  

 The findings portrayed formerly will be discussed in this section compared to the relevant references dealing with the 
implementation of competency based assessment based on English curriculum. After entire work criteria had been taught to the 
students, the instructors asked the students whether or not they are ready for assessment. Making sure that the students were ready to 
be assessed is critical step before conducting the assessment. The instructors also ensured that the place and time for assessment had 
been agreed with the students. By announcing the time, the students could prepare properly and made them confident to deal with the 
assessment. Here, the students might appeal if they believed the assessment had not been carried out in accordance with the 
assessment planning and preparation. Assessment design must be developed and provided to all students prior to their assessment. By 
way of describing assessment plan and preparation, it has shown that the instructors systematically organized the actions in designing 
the assessment. Only a bit was skipped. The assessment tools or materials did not experiment first to an appropriate sample of people. 
As a matter of fact, designing suitable as well as convincing assessment was fairly consuming time, costing amount of expense, and 
involving several partakers. It was feasibly unmanageable for the instructors to trial the materials or tools before. 

Competency-Based Assessment carried out in the agreed place and time with students. In one session of assessment, there was 
only one assessment method that was performed. Additionally, the other method was managed to the next session. The frequency of 
assessments should vary so it might represent adequate information to support sufficient reliability. The assessment treated to appraise 
not just students’ knowledge, skill, and attitude, but also to enrich their proficiency to integrate, produce, and apply these 
competencies in performing real work activities. 

The assessment of students’ knowledge, skill, and attitude must involve careful and thorough examination of the extent to 
which students have demonstrated the work criteria. During the assessment, the instructors fostered various assessment methods. Sole 
use of one method might not afford a reliable result. Each competency should be measured more than one time, and in more than one 
way, for example by performing demonstration, oral questioning, and written questioning. This was arranged to collect evidence of 
students’ performance from a range of sides. The assessment used to measure competencies should concentrate on units of 
competency by way of they might appear in real workplace in the role of ‘how-to-do’ rather than ‘to-know-how’. As Drisko (2014) 
pointed out that the more real-world the assessment is, the more value the results hold for determining students’ competency. 

Another important consideration is to deliver feedback. Feedback from instructors is key source of information in the quality 
monitoring of students’ performance and its developments. The assessment necessitates an instructor to arrange for feedback to the 
students. The feedback might embrace how far competency has been performed and what points the students must extend. Australian 
Skills Quality Authority (2015) affirmed that providing feedback exhibit fairness in the assessment process and grants a student to 
understand why a result was awarded. In practice, feedback was given during and in the end of assessment. The feedback contained 
correction related to the performance, description of weaknesses, and reinforcement of reassessment chance to each the student. On 
the other hand, it was also found that some instructors did not convey feedback as soon the assessment has finished because of lack of 
time. This gap might reduce response value both for students and the instructors. For the purpose of collecting feedback, developing 
student peer feedback becomes the solution to the insufficient assessment hours. Besides it will help the instructors to revise, appraise, 

Result Record and Report 

Assessment Activity Feedback and 
Reassessment Activity 

  Making sure Buku 
Informasi and Buku 
Kerja has been 
delivered 
 Conducting 

assessment in the 
agreed place and time 
 Assessing students’ 

performance 

 Giving feedback during 
and at the end of 
assessment activity 
 Reassessing student 

who is ‘not-yet-
competent’  

 Recording the 
assessment result 
 Reporting the 

assessment result 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8662
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              484 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8662    www.ijsrp.org 

and improve students’ performance, it boosts other students to be active and critical during the assessment process. Providing the 
opportunities to produce and receive feedback also enhances students’ learning experiences and cultivates their proficient skill set.  

In assessment activity, the instructors managed such assessment form, method, types, and testing process against the 
performance criteria. After conducting the assessment, the collected evidence was process by instructor until the decision whether a 
student was ‘competent’ or ‘not-yet-competent’. Students who could not reach minimum limit score of a unit of competency was 
offered reassessment chance. A student deserved three times chance to remedy the assessment. After three times of reassessment, if a 
student remained fail, they were declared ‘not-yet-competent’ for the unit of competency. As a matter of fact, most students who 
stated ‘not-yet-competent’ at first, they only needed once reassessment to rectify their result. This finding proved that students 
exhibited awareness to learn and master competency elements, as well as a motivation to pass the assessment. It included as positive 
washback of the assessment. The assessment encouraged students to study more and performed well for this assessment to the same 
extent they promoted a connection between standards and instruction. Assessment system must incorporate ongoing recording and 
reporting the result. Instructors also the pertinent parties must ensure that all assessment method and materials are suitably 
documented. This documentation underlines the core units of competencies being assessed. The instructors, in this phase, constructed 
the recapitulation of assessment result of all units of competency and devolved to management training institution. The executors, 
then, checked and validated the data. Beside off-the-job assessment result, the executors also calculated on-the-job assessment result 
composed by workplace parties. After the result was processed, it was distributed to students in form of certificate.  

It is important that Competency-Based Assessment should be design well and implement systemically as its procedure. The 
discussion might lead to evaluate strengths and weaknesses of the assessment process done in English classroom. With the 
understanding the strengths and weaknesses that are identified in teaching and learning activities, the new plan can be set to improve 
and enhance the training quality (Anh and Thanh, 2014). 

 
Conclusion and Recommendation 

From the study that has been carried out, we can say that there are two points to conclude. First, Competency-Based 
Assessment design involves delivering Information Book and fulfilling Work Book, discussing place and time for the assessment, and 
applying skill test and questioning as assessment type. Second, Competency-Based Assessment implementation comprises making 
sure Information Book and Work Book has been delivered, conducting assessment in the agreed place and time, assessing students’ 
performance, giving feedback during and at the end of assessment activity, reassessing student who is ‘not-yet-competent’, recording 
and reporting the assessment result. The result of this study shows that the implementation of competency-based assessment in 
vocational training, the area of Competency-Based Assessment in vocational training remains a remarkably intangible one. Regardless 
of the imperfection and the restraint of this study which the researcher acknowledges, hopefully it can be recorded at least as an 
attempt to break a new ground in mapping and analyzing the implementation of competency-based assessment in training institution in 
Indonesia. There still needs for more empirical study to explore in terms of Competency-Based Assessment in Indonesia. Since the 
purpose of this study to know its design and implementation, it is expected further researcher to consider more on this issue. In 
addition the validity and reliability of competency-based assessment and its outcome also needs to be studied. 
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Abstract 
The paper examined International Court of Justice verdict of October 10, 2002 on Bakassi Peninsula and the Green Tree Agreement 
of 2006 between Nigeria and Cameroon.  It equally evaluated the arbitrary boundary demarcations/treaties on Bakassi Peninsula in 
relation to the International Court of Justice (ICJ) verdict of 2002 in favour of Cameroon. It further investigated if non-determination 
of citizenship question in the ICJ verdict over Bakassi Peninsula accounts for the identity crisis in the Peninsula. By extension, the 
paper examined the Green Tree Agreement and its efforts to resolve the Bakassi issue as it affect the Bakassi inhabitants within the 
period under study.  It also investigated the reasons behind the failure of the Green Tree Agreement of 2006 to resolve the Bakassi 
Peninsula issue within the period under study. The paper adopted and applied the basic propositions of the Game Theory as its 
theoretical framework of analysis. Similarly, the researcher in his investigation observed that arbitrary boundary demarcations and 
treaties on Bakassi Peninsula swayed the ICJ verdict of 2002 in favour of Cameroon. Meanwhile, the paper observed that non-
determination of the citizenship question in the ICJ verdict of 2002 and in the Green Tree Agreement of 2006 over the Bakassi 
Peninsula accounts for the identity crisis witnessed in the Peninsular within the period under study. Based on the researcher’s 
findings, the paper recommended that Nigeria leadership should re-examine existing international boundary dispute between her and 
her neighboring African countries including the Nigeria-Benin Republic boundary dispute to avoid re-occurrence of the Peninsula 
debacle. As a matter of urgency, the paper suggested that the government of the two countries, Nigeria and Cameroon should come 
together and find a lasting solution on the issue of citizenship question as it concern and affect the Bakassi inhabitants so that the 
inhabitants can live a normal life as full fledge citizens. The paper equally suggested that the Nigerian Government should henceforth 
begin to consider matters of national interest as priority in her foreign policy posture to prevent being humiliated and disgraced by 
super powers in international politics contestations. 

Keywords: International Court of Justice, Bakassi Peninsula, Green Tree, International Boundary, Green Tree 
Agreement, 

Introduction   

It could be noted that international boundary dispute is an age long phenomenon. The boundary dispute between the 

Republic of Cameroon and the Republic of Nigeria is not out of place. But then, the dispute is so outstanding that it has 

generated serious controversy in the region.  In fact the dispute between Nigeria and Cameroon over the Bakassi 

Peninsula remains the most serious among all boundary disputes witnessed between the two Countries since both gained 

their respective independence. The controversy generated by the area could be as a result of its natural endowment hence, 

both Countries strived by all means to retain its ownership. In this regard, Osakwe (1988), noted that the boundary dispute 

between the Republic of Cameroon and the Republic of Nigeria is a Colonial legacy and can be blamed on the recklessly 

and poorly defined borders bequeathed by the Colonialist. It was on this ground that the ICJ Report (2002) opined that 

Bakassi is the Peninsula extension of the African territory that is under the old Calabar kingdom, but is currently ruled by 
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Cameroon following the transfer of Sovereignty from Nigeria as a result of the Internal Court of Justice verdict of 

October 10, 2002. According to Omeje (2004:8), the kingdom of Bakassi was founded around 1450 by the Efik 

nationality. However, Bakassi Peninsula came under the British control following a protection treaty of 1884 between 

Queen Victoria of England and King Eyo Honesty of old Calabar kingdom and his chiefs. When Cameroon gained her 

independence, she laid a claim over the Peninsula. This gave rise to boundary clashes witnessed in the Peninsula between 

Nigeria and Cameroon. In March 1994, there was a serious boundary clash between the two countries over the Bakassi 

Peninsula, due to lack of trust on Nigeria and going by the series of fruitless agreements and treaties signed in the past by 

the two countries, Paul Biya (the President of Cameroon), decided to take the matter to ICJ which on October 10, 2002, 

delivered a judgment in favour of Cameroon and Nigeria was ordered to cease further claim of the Peninsula and to 

withdraw her troops from it. Accordingly, the judgment was based on the following factors and conditions:  

- The 1884 protection treaty between Queen Victoria of England and King Eyo Honesty of old calabar kingdom. 

- The 1913 Anglo- German treaty between Britain and Germany over the Bakassi Peninsula. 

- The 1958 Geneva convention on the boundary between Nigeria and Cameroon 

- The 1971 Yaoundé 11 declaration/Ngor and Coker agreement over the Bakassi Peninsula and 

- The 1975 Maroua Accord between Ahmadu Ahidjo and Yakubu Gowon over the Peninsula, etc. 

In this regard, the outcome of the judgment gave birth to the signing of the Green Tree Agreement of June 12, 2006 

between President Olusegun Obasanjo of Nigeria and Paul Biya of Cameroon. In view of the above, this paper examines 

the role of the ICJ and the Green Tree Agreement in trying to resolve the boundary dispute between Cameroon and 

Nigeria over the Bakassi Peninsula.  

Conceptual Clarification  

International Court of Justice (ICJ) 

 International Court of Justice is one of the organs of United Nations Organization, (UNO). It is a body instituted by the 

United Nations to see to the settlement of disputes between nations. It acts as a mediator for peace and conflict resolution 

between and among nation states. ICJ has a consultative and advisory function. 

Bakassi Peninsula 

Bakassi Peninsula is an ethnic nationality of old Calabar kingdom with a population of around 150000 to 300000 

thousand people in 2015, (BBC News Report, 21st June, 2005). The peninsula came under the British rule following a 

protectionist treaty of 1884 between Queen Victoria of England and King Eyo Honesty of old Calabar kingdom and his 

chiefs. When Cameroon gained her independence from Britain, she laid a claim over the peninsula and this gave rise to 

series of clashes between Nigeria and Cameroon over the ownership of the peninsula. 

Green Tree 

Green tree is the name of one of the cities in New York, in USA. It was in this city called Green Tree that the President of 

Nigeria, Olusegun Obasanjo and the President of Cameroon, Paul Biya met on 12th, June 2006 and signed the agreement 

which later came to be known and called, the Green Tree Agreement over the ownership of the Bakassi Peninsula. This 

took place in the presence of the Secretary General of the UN, Kofi Anan. 

Green Tree Agreement 
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The term Green Tree Agreement, refers to the agreement entered into by Nigeria and Cameroon government in respect of 

the ownership of Bakassi Peninsula in the presence of the UN Secretary General, Mr Kofi Anan. The aim of the Green 

Tree Agreement was to give a backup to ICJ verdict, but the agreement only addressed the citizenship rights of Bakassi 

inhabitants who remain within Bakassi region but failed to address the rights of those persons who may be on the Nigeria 

side of the border.  

 International Boundary 

The concept, international boundary, refers to a delineated space between sovereign states within their borders. On that 

note, a sovereign government has a complete authority over it which cannot be impeded by another government. Here the 

boundary serves to represent the limit, the furthest extent of space over which a government has sovereignty. For instance, 

the borders of Nigeria or United States of America indicate the space that can be defined as the country or the space over 

which the Nigeria or the USA Federal Government has absolute authority, 

(htts://study.com/academic/lesson/international-inter-boundary-definitions-functions-hl). On the other hand, Akonye 

(2017), defined international boundary as an imaginary line that separates two sovereign nations, states or countries from 

each other, like Nigeria and Cameroon, or Ghana and Nigeria, among others.  In this regard there are some indicators to 

that effect, such as bridges, lines, or toll gate. Here, a person/persons, vehicles, or train, etc, from the other country can 

only be allowed to cross over to the other country only if he/she can present a permit or International Passport or 

otherwise. In international boundary, there is always a sign to indicate that a particular country ends at a point while 

another one starts from somewhere. 

Theoretical perspective 

Any scientific or empirical study must be analytically based on a sound theoretical frame work. According to Nicos 

Mouzelis (1979) in Ugwu (2010), the study of any social phenomenon requires a choice of those of its concrete aspects 

which are most relevant to the problem under study. This choice in a way isolates a part of social reality in order to 

reduce its complexities of observation in determine the analytical or conceptual frame work of a theory. In this work, we 

adopted, adapted and anchored our analysis and discussion on the theoretical foundations and persuasions of the Game 

Theory as our theoretical framework of analysis. As a theory of International Relations, Game Theory is a mathematical 

method for the study of some aspect of conscious decision making situation that involve the possibilities of conflict 

and/or co-operation. Game Theory is a theory of rational behaviour in the face of opponents who are expected to behave 

rationally too. Varma (1975:340) defined Game Theory: 

 As a body of thought that deals with rational decision strategies in a 
situation of conflict and competition, when each participant or player 
seeks to maximize gains and minimize losses. Game Theory is commonly 
used in the field of coalition behaviour, judicial behaviour and conflict 
situation in International Politics/Issues. 

 According to Varma, (1975:343-4), the assumption of the Game Theory is that-; 
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1. The player is not only thoroughly rational but completely self- aware about the priorities among his 

purposes and has complete knowledge about the strategies available to him in pursuit of the pay–off in a 

manner consistent with his own pay-off formation or ranking of preferences. 

2. Game Theory becomes a formal study of the rational, consistent expectations that participants can have 

about each other’s choice. 

3. It is a mathematical model for the study of some aspects of conscious decision- making in situations 

involving the possibilities of conflict and/ or cooperation. 

Going by the above analysis, we present the following propositions of Game Theory: 

- There are players or decision- makers. 

- Each player is a rational entity with well- defined objectives. 

- It has a recommendation of rational choices for every situation. 

- There is prediction of agents’ behaviour in every situation. 

- Decision-makers have goals and objectives whose fates are interwoven. 

-  Each player always wins exactly what his opponent losses in the game. 

- It has efficient sets of rules. 

- The information available to the players is specified at every point. And finally, 

- It deals with solution to problems. 

According to Varma (1975:341): 

 The essence of Game Theory is that, it involves decision makers with goal and 
objectives whose fate are interwoven. Here, each individual or group is faced 
with cross purposes of optimization of problem. The players in a game situation 
are states who are assured to be rational entities with rational objectives. The 
actors in this situation maintain rational control over the outcome of those 
moves and some of the models of Game Theory can be applied to them.  

Some of the leading proponents of Game Theory are, Morton A. Kaplan, Thomas C. Schelling and William H. Riker, 

among others. In the light of the above, Game Theory is said to provide the guideline upon which the International Court 

of Justice verdict on Bakassi Peninsula and Green Tree Agreement on disputed boundary between Nigeria and 

Cameroun is conducted. It serves as the lens through which ICJ ruling process is understood and explained. In this 

regard, Game Theory was employed to help us analyse the behaviour of Nigeria in conflict resolution with Cameroun 

over Bakassi Peninsula, by signing an agreement which led to the withdrawal of her 3000 troops from the Peninsula. 

Now, since this work deals with conflict and cooperation between Nigeria and Cameroon over the Bakassi Peninsula, 

Game Theory was used as the theoretical framework or perspective. In Game Theory, we have Zero-Sum and Non Zero-

Sum. The Zero-Sum game is otherwise known as a Winner takes all game with any gain being only at the expense of a 

complete loss of the other actor or actors. Zero-Sum Game is a game of pure conflict in which two or more opponents is 

directly involved. Here, the actors pursue goals that are conflicting or opposed to each other. In this situation, the 

decision of each player will be dependent on the other player. Any act outside this is suicidal. Here, each player must be 

rational. at this situation, each player always wins exactly what his opponent losses in the game and vice-versa. Though, 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8663
http://www.ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              489 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8663   www.ijsrp.org  

the sum of all pay off to all players equals zero. So that anything one player wins is what some other players have to 

lose.  What the participants gain or lose is called the value. Which means the winning party is said to play winning 

strategy. On the other hand, the Non- zero sum game is where the gains and losses are flexible and relative and can be 

affected or determined by co-operation not just conflict between players. Meanwhile, the interest of the players is similar 

in some respects and dissimilar in other respects. Hence, full co-operation between the players is possible only if they 

can trust each other’s willingness to keep agreements. Similarly, they will play a non-co-operation solution in-spite of 

the fact that co-operation solution would have benefited all of them quite immensely. 

In the light of the Above, Game Theory is used in this work to analyze/explain the efforts of Cameroon and Nigeria to 

resolve their differences over the ownership of Bakassi Peninsula through the ICJ verdict of 2002 and Green Tree 

Agreement of 2006. Game Theory will also help us to analyze the behaviour of Nigeria in conflict resolution with 

Cameroon over Bakassi Peninsula by signing an agreement which led to the withdrawal of her 3000 troops from the 

Peninsula. Though, Nigeria at the end lost the Peninsula, her citizens, security, prestige, respect and authority in the 

Peninsula to Cameroon. While Cameroon on the other hand gained virtually everything including Bakassi Peninsula, 

Bakassi inhabitants, security, respect and prestige there in, hence the outcome is a pure zero sum. At this point, Igwe 

(2005:169) noted that: 

The behaviour of each player is highly determined by the other. In a 
situation of this kind where each player is interested in winning the 
game and two or more individuals have to make choice and have 
preferences regarding the outcome of the choice available to, and made 
by each other and of the preferences the other player have in their 
choices. 
 

Application of the theory 

In the application of the Game Theory to this work, we appreciated the drama experienced in the conflict of boundary 

dispute between Nigeria and Cameroon over Bakassi Peninsula which is said to be very common with Game Theory. This 

is owing to the fact that both Countries are involved in a serious game of conflict and co-operation witnessed in the 

various agreements reached before and after the ICJ verdict. Moreover, the verdict itself is a clear example of a zero-sum 

game because, what Nigeria lost was exactly what was gained by Cameroon. At the end, Nigeria lost virtually everything 

including part of her land, some of her citizens and their security to Cameroon. Again, since Cameroon did not 

compromise anything to Nigeria, it is a zero-sum game. As Cameroon gain Bakassi Peninsula and the Bakassi inhabitants, 

so Nigeria lost Bakassi Peninsula and some of her citizens including her security, respect and authority therein, owing to 

her irrational behaviour. However, Game Theory explains the action of Cameroon and Nigeria in their efforts to resolve 

their differences over the Bakassi Peninsula through the ICJ verdict of 2002/Green Tree Agreement of 2006. In the varied 

interest, Cameroon had advantage of judgment over Nigeria and such played a winning strategy. At a point the two will 

seem to trust each other owing to the agreements reached in the past but were not kept which invariably led to conflict. 

This very distrust necessitated the final withdrawal of Nigerian troops in obedience to the ICJ verdict of 2002 which was 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8663
http://www.ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              490 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8663   www.ijsrp.org  

in favour of Cameroon hence, Nigeria on the other hand lost virtually everything to Cameroon. Hence the outcome is a 

pure zero sum game. 

The ICJ verdict of 2002 on Bakassi Peninsula 

In 1981 Cameroon and Nigeria went to the brink of war over Bakassi Peninsula and another area around Lake Chad at the 

other end of the two Countries common border. Due to the incessant fighting and killing of soldiers and civilian from both 

Countries, on 29th March, 1994, Cameroonian government took the matter to the ICJ for conflict prevention and conflict 

resolution. In this regard, reports from Sunday Champion (2002:24), stated that; 

As the Bakassi boundary dispute escalated with series of incidents of 
incursion that provoked shootings, recording many casualties and 
deaths of solders of both Countries, the Government of Cameroon on 
March 28 1994 dragged the Federal Republic of Nigeria to the ICJ at 
Hague, 

 

 On October 10, 2002, ICJ declared Republic of Cameroon the rightful owner of the disputed area and ordered that 

Nigeria should cease further claim of the Peninsula. The above scenario later gave birth to the Green Tree Agreement as a 

back up to the ICJ verdict over Peninsula. 

 

 THE GREEN TREE AGREEMENT OF 2006  

The Full Text of the Agreement Signed at the Green Tree, New York, USA 

As earlier stated, President Olusegun Obasanjo of Nigeria and President Paul Biya of Cameroon on June 12, 2006 entered 

into an agreement at Green Tree, New York, USA as a means and ways to end  the age long boundary dispute between 

the two countries over the ownership of Bakassi Peninsula. In conformity with the agreement between the two Heads of 

States, the following resolutions were realized: 

Article1 

Nigeria recognizes the sovereignty of Cameroon over the Bakassi Peninsula in accordance with the judgment of the ICJ 

of 10 October, 2002 in the matter of land and maritime boundary between Cameroon and Nigeria. Here, Cameroon and 

Nigeria recognize the land and maritime boundary between the two Countries as delineated by the Court and commit 

themselves to continuing the process of implementation already begun. 

Article 2 

Nigeria agrees to withdraw all its armed forces from the Bakassi Peninsula within sixty days of the date of the signing of 

this agreement. If exceptional circumstances so require, the Secretary-General of the United Nations may extend the 

period as necessary, for a further period not exceeding a total of 30 days. This withdrawal shall be conducted in 

accordance with the modalities envisaged in annex 1 to this agreement. 

Article 3 

Cameroon, after the transfer of authority to it by Nigeria guarantees to Nigerian nationals living in the Bakassi Peninsula 

the exercise of the fundamentals rights and freedoms enshrined in International Right Law of the people and in other 

relevant provisions of international law.  
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In particular Cameroon shall not force Nigerian nationals living in the Bakassi Peninsula to leave the zone or to change 

their nationality. Respect their culture, language and beliefs. Respect their right to continue their agricultural and fishing 

activities. Protect their property and their customary land rights. Not levy in any discriminatory manner any taxes and 

other dues on Nigerian national living in the zone; and Take every necessary measure to protect Nigerian nationals living 

in the zone from any harassment or harm. 

Article 4 

Article 4 of the agreement stated that this agreement shall constitute an integral part of the International Court of Justice 

Verdict of October 10, 2002. That no part of this agreement shall be interpreted either in written or oral form as a 

renunciation by Cameroon of its sovereignty over any part of the region 

Article 5 

This agreement shall be implemented in good faith by the parties with the good offices of the Secretary-General of the 

United Nations if necessary and shall be witnessed by: 

The United Nation, The Federal Republic of Germany, The French Republic, The United Kingdom of Great Britain, The 

Northern Ireland and The United States of America, etc. 

Article 6 

Article 6 of this agreement also stated that a committee to monitor the implementation of this agreement will hereby 

establish. And the committee shall be composed of representatives of Cameroon, Nigeria, the United Nations and the 

witness States. The committees shall monitor the implementation of the agreement by the parties with the assistance of 

the United Nations observers of the Mixed Commission. The follow-up committee shall settle any dispute regarding the 

interpretation and implementation of this agreement. The activities of the follow-up committee shall cease at the end of 

the transitional regime as provided in article 4 of the agreement 

Article 7 

This agreement shall in no way be construed as an interpretation or modification of the judgment of the International 

Court of Justice (ICJ) of 10 October, 2002 for which the agreement only sets out the modalities of implementation. 

Article 8 

Article 8 stated that the agreement between the Federal Republic of Nigeria and the Federal Republic of Cameroon was 

written in English and French language, and was conducted and concluded at the Green Tree, New York, USA, on 12th  

June, 2006. Thus, the Federal Republic of Cameroon was represented by President Paul Biya. While the Federal Republic 

of Nigeria was represented by President Olusegun Obasanjo 

 

Witnesses: 

Going by the agreement, the following countries and organization were represented.  The United Nations Organization 

was represented by the Secretary General, Kofi Ata Annan.  The Federal Republic of Germany was represented by His 

Excellency, Gurter Pleuger. While, the United States of America, was represented by His Excellency, Fakie Sanders. 

Similarly, the French Republic was represented by His Excellency. Michael Duclos. While the United Kingdom of Great 

Britain and Northern Ireland was represented by His Excellency, Koren Pierce, among others. 
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The Implementation of the Green Tree Agreement 

In confirmation to the peaceful settlement of the boundary dispute between Nigeria and Cameroon, the UN Secretary-

General, Kofi Annan said:  

With today’s agreement on the Bakassi Peninsula issue a 
comprehensive resolution of the dispute over the ownership of Bakassi 
Peninsula is within our grasp. Hence, the momentum achieved must be 
sustained (cited in All Africa.Com.Cameroon. 2006:l).     
 

As stated earlier, this agreement was supposed to be implemented in good faith by the parties with the good offices of the 

Secretary General of UN and witnessed by the UN, Germany, French, Great Britain and Northern Ireland and USA, 

among others.  In compliance to the agreement, Nigeria commenced withdrawal of her troops in accordance with the 

provisions of this modalities as agreed upon at Green Tree, New York, USA. Here, the three thousand (3000) troops of 

Nigeria were withdrawn from the Peninsula, the Nigeria flag was removed and replaced with the Cameroon flag from the 

Peninsula in August 2006. Bakassi Local Government was delisted from Cross Rivers State and the names of the Bakassi 

communities were changed to Cameroon names signifying a total and comprehensive resolution of the age long boundary 

dispute between Nigeria and Cameroon over the ownership of Bakassi Peninsula. In conformity to the above resolution 

between the two countries, two days after the Green Tree Agreement, President Obasanjo in his broadcast to Nigerians 

reiterated his commitment to abide by the ruling of the ICJ. Thus he stated that: 

We accept the verdict whole heartedly and we will scrupulously 
implement it. We have ensured that Nigerians living now on the 
Peninsula have a choice either to relocate or to remain in Bakassi 
which ever choice they make, we have taken adequate measures for 
their protection, security, welfare and well-being. (Presidential 
broadcast on the withdrawal modalities, June 14, 2006) 
 

Consequently, the Nigerian flag was lowered and Cameroonian Pennants hoisted as a sign of handover of the territory to 

Cameroon. It should be noted that the handover of the territory and withdrawal of 3000 Nigeria troops does not seem to 

end the matter. The handover was indeed peaceful but the aftermath of it may not have been as peaceful as the handover 

because the inhabitants have been dislodged owing to concessions made by the Federal Government. Despite the whole 

odds observed in the process of resolving the age long boundary disputes between Nigeria and Cameroon, the signing of 

the Green Tree Agreement at the Green Tree, New York City, USA on June 12, 2006 and its peaceful implementation 

shows that the Federal Republic of Nigeria has hands off from the Bakassi Peninsula as the acclaimed owner to the 

region. While the Federal Republic of Cameroon to take over the disputed Bakassi Peninsula as the rightful owner of the 

land. This resolution was concluded through the signing and implementation of the Green Tree Agreement of June 12, 

2006, by the government /leadership of the two countries. This can be observed from the statement made by President 

Musa Yar ‘Adua in his letter to the Senate, where he stated that, “Bakassi is lost and that the Senate is duty bound to 

ratify the Green Tree Agreement”.  In agreement with Yar Adua’s assertion, the Senate President, David Mark in his 

statement opined that, ‘Bakassi is lost and gone for good”. Nothing can be done now to reclaim it back except to appeal to 

the conscience of the Cameroonian.  According to Mark (2012), the current push by the National Assembly would have 
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made more difference if it happened within the 10 years deadline allowed by the ICJ for possible reconsideration of 

aspects of the ruling.  

 The Failure of the Implementation of the Green Tree Agreement to Resolve the Bakassi Issue 

In the words of Rosenne (2007:6), Bakassi is currently administered by Cameroon as a result of the ICJ verdict of October 

10th, 2002 and the Green Tree Agreement of 2006 which ceded Bakassi Peninsula to Cameroon, thereby rendering the 

Bakassi people homeless and stateless without putting into consideration the issue of citizenship. Here, Cameroon was 

given a substantial number of Nigerian population and was required to protect their rights, infrastructure and welfare. As 

observed, the Nigerian Government did not in anyway, reject the judgment but instead called for an agreement that would 

provide peace with honor, interest and welfare of her people. Commenting on the issue, Adoke in Post News Line 

(2008:5), observed that: 

 The judgment made a significant progress in the area of peacemaking 
but noted that the implementation process has been complicated by the 
opposition of Bakassi inhabitants being transferred to Cameroon. 
 

 Adoke (2008), further states that Bakassi leaders at this juncture threatened to seek independence if Nigeria renounced 

sovereignty over the Peninsula. This secession was announced on July 9, 2006 as the Democratic Republic of Bakassi 

 
In the words of Odige (2002:10): 

 Nigeria takes cognizance of these serious implications and appeals to 
all her citizens at home and abroad to remain calm, positive, and 
constructive until a peaceful solution to the boundary issue between 
Nigeria and Cameroon is found. Thus, we assure the people of Bakassi 
and other Nigerian Communities who were affected by the judgment of 
the ICJ on the support and solidarity of all other Nigerians. 
 

Odige (2002) further noted that these indigenes of Bakassi who were originally Nigerians are expected by the 

development to vacate the area in question for relocation to Nigeria territory proper. The handing over of Bakassi 

Peninsula by the then President of Nigeria, Olusegun Obasanjo to Cameroonian President Paul Biya through the Secretary 

General of the UN- Kofi Annan caused a hardship to Nigerians residing in Bakassi Peninsula. In a related observation, 

Akinterinwa, (2002), observed that the decision of International Court of Justice on Bakassi Peninsula has not solved the 

problem of inhabitants of the Peninsula territory since the verdict and the agreement failed to address the issue of 

citizenship question. Rather the decision of the ICJ has opened doors of war. Also, Chinwo (2009), observed that, neither 

Nigeria nor Cameroon has kept faith with the Green Tree Agreement and its implementation. For Nigeria, a major 

obligation under the agreement was to resettle the people of Bakassi and secure their socio-political and economic 

identity. In agreement with the above view, Odinkalu (2012:17) remarked that: 

In Bakassi’s incipient statelessness problem, the civil society groups 
should make themselves heard to ensure that the issues are addressed 
before they get worse. Besides, tens of thousands of people, possibly 
more who inhabited (and some of whom still inhabit) the Peninsula 
have lost access to nationality or citizenship rights and now live in a 
legal limbo. 
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Odinkalu (2012) observed that there are still several dangerous gaps and problems in the agreement which made its 

implementation to be unable to resolve the Bakassi issue within the period under study. Among these problems include: 

The agreement in line with the ICJ verdict did not create room to address the citizenship question. Again, the 

signing/implementation of the Green Tree Agreement and the ICJ verdict did not subject the people of Bakassi to a 

referendum/plebiscite to enable them choose where to belong either to Cameroon or to Nigeria. As observed, the failure 

of ICJ verdict of 2002 and the Green Tree Agreement of 2006 to address the issue of citizenship identity/nationality in 

the voting Register of Cameroon to enable the Bakassi inhabitants to exercise their franchise as Cameroonian citizens 

was a serious problem. Again, the failure of the Cameroon and Nigerian government to make sure that all the people 

affected, (Bakassi inhabitants), have access to the content of the Green Tree Agreement either in English, French or the 

local languages was also a problem. There was no provision for independent monitoring of the implementation of the 

said agreement to ensure compliance by the parties concerned. And by extension, the United Nation, whose personnel 

are supposed to undertake monitoring of the implementation of the agreement to ensure compliance by the parties 

concerned is located in Yaoundé, a very far place from the area or the location, which can take a full day’s road journey, 

(about 12 hours) and they can only visit the location sparingly. Again, no effort was made to ensure or build partnerships 

with civil society groups in educating the populations, designing transitional protection mechanisms or ensuring 

effective monitoring of the implementation of the agreement, among others. The parties in the agreement either before 

and after signing it did not in any way consulted the inhabitants of Bakassi Peninsula in particular and Nigeria people in 

general. On the other hand, the Green Tree Agreement was not ratified by the National Assembly in line with the 

provision of section 12 (1) of the 1999 constitution. In this regard, the Senate of the Federal Republic of Nigeria declared 

the unilateral ceding of Bakassi Peninsula to Cameroon by President Olusegun Obasanjo unconstitutional and null and 

void. In agreement with the forgoing, Omeje (2004), opined that the ICJ verdict ceded Bakassi Peninsula to Cameroon 

but failed to determine/address citizenship question of Bakassi inhabitants which has brought untold hardship to the 

people of that region and have equally made life gravely miserable for the people of Bakassi. Virtually all the inhabitants 

in the peninsula have lost their original Country, Homeland, Identity, Livelihood and Nationality. Omeje (2004), further 

states that the aim of the Green Tree Agreement was to give a backup to ICJ verdict, but the agreement only addresses 

the citizenship rights of Bakassi inhabitants who remain within Bakassi region but failed to address the rights of those 

persons who may be on the Nigeria side of the border. Contributing on the issue, Weissbrodt and Collins (2006:5) stated 

that: 

 The so called protection guaranteed by the Cameroonian state seems 
weak. It did not provide adequate safeguards for access to residency or 
identity documents for the Nigerians in Bakassi or for those who would 
wish to acquire Cameroonian nationality nor did it provide mechanism to 
prove entitlement to either nationality, thereby making them vulnerable to 
citizenship and identity crisis or what may be called stateless persons.  
 

According to Weissbrodt and Collins (2006), the ICJ judgment did not address the human dimension of the dispute which 

had rendered thousands of the Bakassi inhabitants to suffering and at most stateless. The suffering goes two ways; the 

population that is to stay in the peninsula has been regularly attacked and persecuted by Cameroon security forces. On the 
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other side, the situation of those who decided to flee into Nigeria is not better either .Flashing back, Omeje (2004), states 

that Ceding of Bakassi Peninsula to Cameroon and failure of the ICJ to determine citizenship status of the Bakassi 

inhabitants has rendered the people of Bakassi Peninsula stateless thereby making them to lose their properties, sources of 

livelihood and nationality. They are incessantly harassed by Cameroonian soldiers. They also find it difficult to be 

identified as Cameroonian citizens. These are contrary to Article 3 of the signed agreement of June 12 2006. But it could 

interest us to note that the Olusegun Obasanjo led Government had earlier promised to defend them but in his nationwide 

broadcast of June 14 2006, made a contradictory statement when he asked the people of Bakassi to either relocate to 

Nigeria or remain in Bakassi and at the same time assuring them of their security. Meanwhile, the possibility of Nigeria 

protecting her citizens effectively outside her territory is a serious issue that needs adequate attention which needs to be 

critically analyzed to enable the government make the most suitable choice in the near future in case a problem of this 

magnitude comes up. In a related observation, Mbaga and Njo (2007:8), asserted that:  

The intervention of the ICJ and Green Tree Agreement which was thought 
to resolve the issue only ended up by opening new vistas of pogrom in the 
contested region. The highest of this new wave of problem is the question 
of citizenship and nationality related issues which apart from being 
critical has dominated events in the region. 

 
 The issue here was on how to resolve the nationality and citizenship question or status of between 150,000 to 300,000 

inhabitants of the Peninsula who according to Mbaga and Njo (2007), were mostly Nigerians. It was on that ground that 

Gauba (2003:47) stated that: 

Questions about citizenship identity and nationalities of people in a 
nation-state have remained a key factor in the determination of 
nationhood.  
 

 In this regard, Gauba (2003), seeks to know why the question of citizenship identity issue was not addressed by the ICJ 

neither was it given attention by the contending parties when entering into the agreement, thereby putting the people of 

Bakassi Peninsula in a situation of social exclusion. In the opinion of the Nigeria people and Bakassi inhabitants in 

particular, the ICJ verdict and the Green Tree Agreement would have considered the faith and condition of the Bakassi 

inhabitants before pronouncing the verdict and concluding the agreement. In fact the Bakassi Peninsula issue was  seen as 

a political situation that required political solution” as such President Olusegun Obasanjo could have sought for political 

solution to the problem rather than imposing legal solution which today is threatening tension and has created a state of 

uncertainty in the Peninsula. Based on the view that ICJ could have done something to prevent the citizenship crisis in the 

Peninsula, Kohki (2010) and Achiron (2005) observed separately that International Law traditionally reverses the right to 

determine nationality or citizenship to states. This right is found on the existence of a mutual and effective link between 

the individual and the state. In a related observation, Article 1 of the Hague Convention of 1930 held under the Assembly 

of the League of Nation reaffirmed this when it reported that, it is for each state to determine under its own law who are 

its nationals. This law shall be recognized by other states in so far as it is consistent with International Conventions, 

International Custom and the Principles of Law generally recognized with regard to nationality. Commenting on the 

above assertion, one could argue that it was right for the ICJ not to have meddled into issue not brought before it since 
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neither Nigeria nor Cameroon raised the question and issue of citizenship in the contested territory before the Court. 

Similarly, the ICJ ought to have taken judicial notice that the territory in question was inhabited by human beings as such, 

care should have been taken to address the fate of the inhabitants. It was on the basis of the above assertion that, Rosenne 

(2007:6) states that: 

Nothing is settled until it is settled right. So to ensure that individuals 
were not arbitrarily deprived of a minimum set of rights associated with 
citizenship, the International Community developed a number of 
treaties bothering on human rights including the 1954 Convention 
relating to the status of stateless person and the 1961 Convention on 
the reduction of statelessness. 
 

Meanwhile, the 1954 Convention affirmed that the fundamental rights of stateless person must be protected while the 

1961 Convention created a frame work for avoiding future statelessness, placing an obligation on states and organizations 

with the duty to eliminate and prevent statelessness in nationality laws and practices. As observed earlier, the people of 

Bakassi ordinarily are not ready to answer citizens of Cameroon. Moreover, there was lack of adequate and proper 

relocation/rehabilitation of the dislodged/displaced Bakassi inhabitants. More annoying was the inability of Cameroonian 

authorities to keep to the provision of the Green Tree Agreement, There was equally a disregard of the International Right 

Law of the people on the Bakassi inhabitants, coupled with the non-recognition of the citizenship identity/nationality in 

the voting registrar of Cameroon to enable the Bakassi inhabitants to exercise their voting right. Again, non- recognition 

of plebiscite/referendum in the ICJ verdict/Green Tree Agreement that would have given the Bakassi people the right to 

choose where to belong, either to Nigeria or Cameroon was also a serious matter. In addition the violation of the Green 

Tree Agreement which its impact manifested in the words of David Mark, when he noted that Nigerians in the Bakassi 

Peninsula have been complaining about the violation of their economic, social and political rights by the Cameroonian 

authorities. Coupled with their denial of access to rivers and other places where they ply their trades, as well as the 

forceful change of the names of their Communities from Nigeria names to Cameroon names, among others. However, the 

above listed factors contributed immensely in keeping the Bakassi inhabitant issue alive within the period under review, 

(2006-2017). Based on the foregoing, this paper submits that both ICJ verdict and the Green Tree Agreement were unable 

to resolve the issue that affected the Bakassi inhabitants due to their failure  to address the issue of citizenship question, 

coupled with the inability of the Cameroon authorities to keep to the provision of the Green Tree Agreement of 2006, and  

the failure of the ICJ verdict and the Agreement to implement the International Human Rights Law of the people on the 

Bakassi inhabitants, by extension, lack of proper and adequate relocation/rehabilitation of the dislodged Bakassi 

inhabitants, as well as the inability of the ICJ verdict and the Green Tree Agreement to make provision for the recognition 

of citizenship identity/nationality in the voting registrar of Cameroon to accommodate the Bakassi inhabitants as citizens 

of Cameroon. Contrarily, the agreement only addressed the citizenship rights of the Bakassi inhabitants who remain 

within the Bakassi region but failed to address the right of those ones who may be on the Nigeria side of the border, 

among others. 

The way forward 
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At this point, the paper suggests that, the Government/leadership of the two countries, Nigeria and Cameroon 

respectively, should;- 

-  ensure proper rehabilitation and relocation of the displaced/dislodged Bakassi inhabitants for peace to reign in 

the Peninsula.  

-  The provision of the Green Tree Agreement should not be haphazardly implemented by the leadership of the two 

Countries. 

-  Article three of the Green Tree Agreement should be highly honoured by the Cameroonian government. .- it is 

reasonable to suggest that the Nigeria Government should appeal to United Nations Security Council (UNSC), for 

a review of the verdict as remarked by some Nigerians.  

- The government/ leadership of the two countries (Nigeria and Cameroon) respectively should be conscious of the 

security situation in the area. Hence, Nigeria government should deploy troops to the area in any case not beyond 

her border area to avoid hoodlums from entering the Country through the Peninsula to perpetrate evil.  

- By extension, Nigeria authorities should re-examine existing international border disputes between her and her 

neighboring African Countries to avoid re-occurrence of the Peninsula disgrace. Because, it was on that ground 

that Richard Akinjide, then Attorney General of the Federation and a onetime Minister of Justice, who was also a 

leading member on the Nigeria and Cameroon Bakassi Peninsula issue, stated that the ICJ verdict of 2002 was  

50% International Law and 50% International Politics. Akinjide opined that the verdict was blatantly bias and 

unfair and a complete fraud on the part of Nigeria, ( Akinjide, R. A. 2002, “Why Bakassi Belongs to Nigeria”). 

- Again, Nigerian Government should begin to consider matters of “National Interest” as priority in her foreign 

Policy posture to prevent being humiliated and disgraced by super powers in International Politics contestation, 

among others. 

 

Conclusion 

Topical among lessons leant by Nigerians from the ICJ verdict on Bakassi Peninsula and Implementation of the Green 

Tree Agreement is the heavy price the Country has paid which is the outright loss of oil rich peninsula to Cameroon as a 

result of her insensitivity to matters of national interest. Indeed, the security effect of the withdrawal of the Nigeria troops 

occasioned by the verdict if not well managed may remain unending. Meanwhile we should know and understand that our 

leaders beginning from President Olusegun Obasanjo, to President Musa Yar Adua, to President Good luck Jonathan, 

down  to President Mohammadu Buhari may have had the best of intentions to abide by the ruling but  the people of 

Nigeria may say No. So the hands of the President are indeed tied. All we need do as the conflict does not seems to end is 

to seek political solution with Cameroon. Moreover, the inhabitants ordinarily as observed are not ready to answer 

Cameroonians. In the light of the empirical evidence provided in this work, we state thus: The inability of Nigerian and 

Cameroonian government to implement the Green Tree Agreement accounted for the irreconcilability of the Bakassi 

dispute within the period under study. In the light of the above, the Nigeria Government pretended not to be aware of 

those violations until the expiration of the October 10, 2012 deadline. As observed, neither Nigerian government nor the 

Cameroonian government has kept faith with the Green Tree Agreement. For Nigeria, a major obligation under the 
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agreement was to resettle the people of Bakassi and secure their socio-political and economic identity. In this regard, the 

Cameroonian Government was warned and cautioned not to use force in instituting its authority and dominance over the 

Bakassi Peninsula. Failure to adhere to this advice will equally violate the already signed Green Tree Agreement by the 

government of the two countries. 
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Abstract- Looking at the exponential growth of Pollution we can 
predict the future of the Earth. Diseases like asthma, lung cancer, 
skin cancer, etc., will be common. Observing at the current 
scenario of the petroleum and its rising price, ordinary person 
cannot afford to spend such a huge amount, unless it’s a need and 
not leisure. This project gives an opportunity to crush all the 
problems. The cure to these problems is to use an alternate fuel 
which can be environment friendly, using green gas in essence, 
Gobar Gas. As Gobar gas emits very less pollutants so we can 
save the environment from air pollution. From the research we 
get to know that there are many sources of pollution, out of 
which transport has a drastic increase of 1301 tonnes of pollution 
which can make our environment more and more polluted. In this 
project we have aimed to modify the chosen bike so as it runs on 
an alternate fuel which is gobar gas. This bike is designed for 
rural region peoples. It is seen that gobar gas production is more 
in rural areas where there are more of cattle farms. Hence, it is 
easy to get fuel for this bike at very lower cost. The bike when 
fuelled with gobar gas produces enough torque to take up its 
dead load with a rider, thus making it possible to have a very low 
cost ride. This bike is made for convenient transportation of a 
person from one point to another. 
 
Index Terms- Alternate fuel, Gobar gas, Low cost bike, 
Modification of bike, bike for rural region, biogas. 

I. INTRODUCTION 
his report contains project work based on designing and 
modifying a Bike which is operated by a Four Stroke 

Engine. This bike is designed and modified to such an extent that 
it may run on Gobar Gas.  

As we know, there is a constant increase in consumption of non-
renewable fuel (diesel and petrol). Hence, these sources of 
energy can be annihilated in future. Also high emission of 
harmful gases from the exhaust has a worst impact on 
environment which leads to global warming. And also everyone 
is aware of the continuous increase in cost of fuel.  

These problems can be solved by using an alternate fuel like 
Gobar Gas. This gas is also called as green gas as it is generated 
naturally.  

In this project we are attempting to use an alternate fuel for a 
Four Stroke engine bike. The fuel we use is gobar gas which is 
disintegrated from cow dung. 

II. NEED FOR THE DEVELOPMENT 
In today’s world, competition for the super power is rising, 
ending up with making of technologies which are itself 
dangerous to the whole ecosystem. The everyday increase in 
pollution given out by industries and many other sources are 
making an imbalance situation to the blue planet Earth and 
making it into black planet.  

There are many sources that give out harmful pollutants. But if 
we try to reduce these sources, we can help ourselves to live 
longer up to long generations.  

If we see the internal combustion engines, mostly run on fuels 
like gasoline, diesel, kerosene, oil, etc., which gives out harmful 
gas like carbon monoxide, carbon dioxide, suphur dioxide, NOx, 
etc. which when in contact with the oxygen and moisture in air 
becomes harmful acid like sulphuric acid, nitric acid which 
causes diseases like skin cancer, eye blindness, etc.  

By using an alternate fuel for IC engine which is environment 
friendly, we can reduce the above mentioned problems. 

 
III. PROBLEM STATEMENT 

 
After looking to the increasing rate of air pollution in the world 
and annihilation of the non- renewable resource, to sustain life is 
getting much more difficult.  

The day by day increase in rate of gasoline and diesel are striking 
the market. As we know the whole market is directly or 
indirectly affected by the fluctuating rates of petrol and diesel. 

T 
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The harmful pollutant gasses emitted from the exhaust of IC 
engine also contribute a huge share into air pollution. 

A common man cannot sustain in this world with all these 
problems he faces. 

 
 

IV. OBJECTIVE OF STUDY 
 
1. Modification of 4-stroke bike so as to replace petrol as a fuel 

with CH4 (gobar gas). 

2. Minimize the cost of overall bike. 

3. To make bike more efficient with least pollutants as output. 

 
V. PROPOSED METHODOLOGY 

 
In order to overcome problems mentioned in previous chapters a 
brief study was carried out and observed the rise in pollution and 
increase in rate of fuel in India {4}. 

Table I: major pollutants and their source 

 

Sr. 

No 

 

Pollutant 

Sources 

Transport Power Industry Domestic 

1 

Carbon 

monoxide 

(tonnes) 

810 08 128 117 

2 

Sulphur 

dioxide 

(tonnes) 

11 121 35 12 

3 

Particle 

matter 

nitrogen 

(tonnes) 

157 143 20 03 

4 
Hydrocarbon 

(tonnes) 
310 02 06 02 

5 

Suspended 

Particle 

(tonnes) 

13 50 60 12 

From the above table we can see the total pollutants from 
transport are 1301 Tonnes. Hence, we can say transport causes 
more air pollution and thus we should we should find a better 
alternate fuel which will emit less amount of pollutants. 

 
Figure 1: Methodology 

A. Load calculation 

Torque calculation: 
From reference [1] 
For ideal condition 
N=2000 rpm 
BP (brake power) = 6.85KW 
Torque =? 
We know, 

Brake power, BP = 
2πNT
60

 

6.85 x 103 = 
2𝜋𝜋 𝑋𝑋 2000 𝑋𝑋 𝑇𝑇

60
 

T = 32.706 Nm 
 

 
Figure 2: Torque v/s Speed of different types of bike 

 
Basic calculation for torque and force acting on the vehicle 
Now, 

Literature 
Review/ Market 

Survey
Design 

calculations
Load 

calculations

Material 
selectionFabrication Installation

Testing
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To calculate force we can use, 
T = r x F (cross product of radius times of force acting in the 
wheel) 
Where; 
T = torque 
r = radius from the center of the rim to the extreme of the tyre. 
F = ?   (i) 
Now; 
By using, 
F = m x a 
Where; 
a = acceleration 
m = total mass of vehicle with the rider   
a =?     (ii) 
Now, 

FF = μ x FN  

⸪ FN = m x ag  

FN = 196 x 9.81  

FN = 1922.76N  

⸫ FF = μ x m x ag  

μ = 0.4 wet road {3} 

μ = 0.7 dry road {3} 

FF = 769.104 N (wet road)  

FF = 1345.93 N (dry road)  
Where;  
FF = friction force offered by the road on the bike  
ag = acceleration due to gravity. 
When force applied: 

 
Figure 3:  FBD of the bike 

 

The force applied by bike on the road will be;  
FA = FNET + FF  
FA = 3212.61 N wet road  

FA = 5467.8 N dry road  
 
 
 
B. Material Selection 

Design of fuel tank and storage tank 
Material selected is welded Low carbon steel as per BIS 
standards 
Low carbon steel cylinder {1}  
The currently used material for LPG cylinder is low carbon steel 
.The low carbon steel cylinder is designed according to the 
Indian Standards (IS 3196). 

C. Installation 
Using a proper welding system all the supports will be attached, 
proper insulation will be provided to the tanks so as not to come 
in contact with the atmosphere temperature. Safety measure will 
be provided to the whole system. All the leaks will be check 
before running the system. 
 
D. Testing 
 
1. Test run the bike with full load condition. 
2. To compare observed torque with the calculated torque 
using DYNOTESTING. 
3. To compare the bike performance before and after the 
modification check for any harmful gas emission (PUC 
certified). 

VI. RESULT AND DISCUSSION 
 

Bike selected is HONDA CD- 100 (specifications are given 
above).  
The load carrying capacity of the bike after modification will be 
approx. above 80 kgs that will be a single person rider. (This is 
the proposed result). 
 

VII. CONCLUSION 
 

The bike will run on the alternate fuel gobar gas. Hence, saving 
money over gasoline and also keeping pollution free.   
Looking at the literature, more of the gobar gas is found in the 
rural region where more of disintegrators are found. The farmers 
and the people over there use gobar gas as a source of heat 
energy for their daily need for cooking. Thus they can also use 
this gobar gas as the fuel for their vehicle, which will be this 
bike. 
This bike is mainly made for rural areas; the production of gobar 
gas is more. Thus the people here can easily afford to purchase 
the bike and the fuel for it. 
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Abstract: The emergence of highly active antiretroviral therapy (HAART) has led to dramatic improvements in prolonging 

survival of HIV-infected patients on treatment in resource-limited settings. However, the main drawback of HAART is its 

potential long-term hepatotoxicity and renal derangements which may be life-threatening and have emerged as important 

complications that warrant ART switch and/or discontinuation. Information on the prevalence of the above complications in 

Kenyan affected population is scanty. The current study assessed the prevalence of hepatic and renal toxicity events in one 

hundred and fifty HIV+ patients [50 HAART naïve and 100 HAART treated subjects] based on clinical laboratory assays. Data 

were matched for HAART status, age, sex and the duration patients had been on ARV treatment and were analyzed using SAS 

version 9.2. The prevalence of hepatotoxicity based on elevated alanine aminotransferase analyte above upper limit of normal was 

18% in HAART treated and 8% in HAART naïve patients. The prevalence of renal derangements based on elevated creatinine 

analyte above upper limit normal was 4% in HAART treated and 8% HAART naïve group. However, the prevalence of 

hepatotoxicity and renal derangements cases did not vary significantly between HAART experienced and HAART naïve subjects 

(χ
2
; P=0.59 and P=0.9 respectively). Renal insufficiency was more common in HAART naïve patients Results from this study can 

help healthcare actors and providers to pay greater attention to individualized treatment of HIV and AIDS using HAART so as to 

reduce toxicities and co-morbidities that reduce the quality of life and increases the risk of death. They can also help in fine-

tuning HAART regimens and prescription dosage in order to reduce toxicity levels.  

 

Key words: Hepatotoxicity, Renal derangements, HAART

 

Introduction 

Background information 

About 36.9 million people were living with HIV and AIDS worldwide in 2017 up from 33.4 million in 2008 and more than 35 

million have died since the first cases were reported in 1981 (WHO, 2019). Sub-Saharan Africa is the worst-affected region with 

an estimated 22.5 million people (67%) of the global total population living with HIV yet it accounts for 11-12% of the world’s 

population (UNAIDS, 2010) with the pandemic killing an estimated 1.8 million people in 2009 of which 1.3 million of the cases 

were from sub-Saharan Africa. The epidemic is more prevalent in low and middle income-countries where millions of people are 

infected each year (UNGASS, 2010). About 2.3 million Kenyans live with HIV/AIDS while an estimated 1.5 million have 

already died of the virus and each year, approximately 200,000 Kenyans develop the AIDS syndrome (Milkowski, 2004). HIV 

and AIDS pandemic affects all regions, communities and the health of individuals, it impacts negatively on households and 

economic growth of nations.  

 

Benefits of HAART 

Introduction of antiretroviral therapy (ART) for use in management of HIV and AIDS, compounded with the routine use of CD4+ 

T-cell counts as surrogate markers of drug efficacy and disease progression significantly increased the life expectancy among 

HIV-infected patients. Between 1996 and 1999 the advent of highly active antiretroviral therapy (HAART) dramatically 

improved the survival of patients with HIV infection with unprecedented changes in disease progression and mortality seen first 
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in the US and European population (Palella, 1998; Pezzotti, 1999). The goal of HAART is to suppress viral replication and have 

impaired immunity restored but its major drawback is adverse effects accompanying its use. HAART toxicity has emerged as an 

important complication and eventually a major reason for ART switch and/or discontinuation (Braitstein et al., 2006). Despite 

substantial benefits of HAART, a variety of short and long-term adverse effects have been associated with their use which 

reduces adherence and efficacy levels of the medication (d’Arminio et al., 2000). The frequency of drug toxicities is often 

described in clinical trials but not so thoroughly monitored and evaluated in clinics. Sulkowski et al., (2000) observed that, 18 out 

of 31 drugs causing hepatotoxicity in humans showed toxicity in animal models and one-third of all drugs associated with 

hepatotoxicity in animals result in a rise in liver enzymes in humans. Drug-induced toxicity is often detected long after a drug 

enters the market because animal models may not accurately predict human toxicity (Vella and Palmisano, 2000). Drug toxicities 

is done by measuring the levels of organ-specific surrogate markers in blood and/or urine samples then compared with established 

reference range values of a normalised population in when making interpretations.   

Adverse effects of HAART 

Antiretroviral therapy has significantly improved prognosis of HIV and AIDS infections by restoring immune veracity and 

limiting the impact of opportunistic infections, however, its adverse effects has become a challenge for its successful outcome. 

Adverse effects have been reported with all antiretroviral drugs and are among the most common reasons for switching or 

discontinuing therapy as well as for medication non-adherence (O’Brien et al., 2003). According to Ickovics (1997) surveys, up to 

30% of patients skip ART doses and 10%–15% discontinue treatment due to adverse effects. The HAART side effects have 

become an important public health problem contributing to more than 50% of acute liver failure cases, a fraction of which require 

immediate transplantation because of irreversible damage caused (d’Arminio et al., 2000). Jevtovic (2008) attested to this when 

he observed that cumulative long-term toxicities, for instance drug-induced hepatotoxicity, have emerged as a significant 

complication. As the population of HIV-infected patient ages and remains on HAART for longer periods of time, age, HIV- and 

HAART-related metabolic disorders are increasingly being encountered by clinicians looking after these patients (Kalyesubula 

and Perazella, 2011).  Despite scaling up of HAART treatment in Kenya, documented reports on the effects of these drugs on 

kidney and liver functions are still scanty. This study seeks to elucidate the effects of HAART on the functional integrity of the 

liver and kidney in HIV positive patients at Coast Province General Hospital (CPGH), Kenya. 

HIV patients are more prone to developing adverse effects due to use of a cocktail of antiretroviral drugs. Adverse effects have 

been reported with all antiretroviral drugs and are among the most common reasons for switching or discontinuing therapy as well 

as for medication non-adherence (O’Brien et al., 2003). Such cohorts of patients are at high risk of developing short and long-

term complications from use of HAART such as hepatotoxicity, cardiovascular disorders and renal insufficiency among other 

disorders. Hepatotoxicity is associated with many of the antiretroviral agents which make their use a double-edged sword (Sander 

et al., 2007). Renal disease and other syndromes encountered in HIV patients are diverse, progressive, and frequently insidious 

and their presence is subtle until it is far advanced when very little renal function has remained (Ogundahunsi et al., 2008). There 

are few data on the impact of ART on the liver and renal disease in Kenya, a resource-limited setting. Data on the HAART 

toxicities are plentiful, but findings are inconsistent therefore more robust studies are needed (Kramer, 2007) which augurs well 

with the intent of this study. It is against this backdrop that this study evaluated the prevalence of abnormal liver and renal 

analytes in HIV positive patients on HAART and compare variation of these analytes with respect to age, gender and duration the 

HIV patients have been on HAART.  

Objective of the study 

The study compared the prevalence of hepatotoxicity and renal insufficiency as reflected by organ-specific biomarkers 

respectively amongst HAART naïve and HAART treated patients at CPGH. 

 

Literature Review 

HAART-related liver toxicity and its diagnostic markers 

The liver plays a central role in transforming and clearing chemicals such as drugs and is susceptible to damage from toxicity of 

these agents. Due to its unique metabolism and close relationship with the gastrointestinal tract, the liver receives blood coming 

directly from gastrointestinal organs and then spleen via portal veins which bring drugs and xenobiotics in near-undiluted form 

(Larry et al., 2004). Certain medicinal agents, when taken in overdoses and sometimes even when introduced within therapeutic 

ranges, may injure the liver causing them to be withdrawn from the market due to hepatotoxicity (Sulkowski, 2004). The National 

Institutes of Health presented findings on liver toxicity in International AIDS Society (IAS) conference and its retrospective 

analysis showed that hepatotoxicity is associated with all classes of antiretroviral medications in use (Clifford et al., 2003). Liver 

problems, diarrhea, nausea, and other stomach problems are possible side effects of any HIV medication (Pataki, 2006).  
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Several mechanisms are responsible for either inducing hepatic injury or worsening the damage process due to HAART. Many 

chemicals damage mitochondria causing it to release excessive amount of oxidants which, in turn, injure hepatic cells releasing 

intracellular enzymes into blood circulation (Martinez, 2004). Many HIV patients do often take alternative and complementary 

medicines in association with HAART and several of those have been associated with clear-cut hepatotoxicity (Mocroft, 2005). In 

patients with HIV, the term hepatotoxicity may then be misleading because some of these elevated liver tests may not be directly 

caused by the medication in question but acute viral hepatitis, reactivation of chronic hepatitis B or C, alcohol ingestion may all 

play a role in such events (Sulkowski et al., 2000). 

 

Although most liver diseases cause only mild symptoms initially, it is vital that early diagnosis and detection is done by 

performing full liver function tests (LFTs). However, diagnosis of drug hepatotoxicity may be complicated by the fact that 

patients often take several medications so teasing out the actual culprit can present challenges. Patients with HAART-induced 

hepatotoxicity may be asymptomatic, with liver injury diagnosed during routine blood testing, while others develop symptoms 

including nausea, fatigue, itching and jaundice (O’Brien et al., 2003) with the latter symptom being significant. There is a broad 

variability among studies in the criteria to categorize the severity of hepatotoxicity.  

 

According to Kenya national clinical manual for ART providers (KNCMAP), patients with transaminases within normal limits at 

baseline are considered to develop hepatotoxicity when ALT and/or AST rise above the upper limits of normal (MoH, 2007). It 

defines severe hepatic injury (the primary study outcome) as defined as grade 3 or 4 change in AST and/or ALT levels during 

antiretroviral treatment and if AST and ALT grades are discordant, the highest should be used for classification purposes.  

 

Liver function tests (LFTs) are carried out to detect the presence of liver disease, distinguish among different types of liver 

disorders, gauge the extent of known liver damage and response to treatment (Prognosis). LFTs are a group of clinical 

biochemistry laboratory blood assays designed to give information about the state of a patient's liver (Abrescia et al., 2005). Some 

liver analytes/parameters in LTFs are associated with liver functionality e.g. Albumin (ALB) and total proteins (PROT), others 

are concerned with hepatocellular integrity e.g. aminotransferases (ALT & AST) and some associated with cholestasis - biliary 

tract blockage- e.g. gamma-glutamyl transferase (ɤ-GT) and alkaline phosphatase (ALP) (MoH, 2007).  In most cases, 

hepatotoxicity due to drug toxicities is not mutually exclusive and mixed types of injuries are often encountered categorized in 

table 1.  

 

Table 1: Grading hepatotoxicity 

Type of injury ALT ALP ALT/ALP RATIO 

Hepatocellular ≥ 2ULN >2ULN High, ≥5 

Cholestatic Normal ≥ 2ULN Low, ≤2 

Mixed ≥ 2ULN ≥ 2ULN 2-5 

Source: MoH, 2007. 

ULN- Upper limit of normal 

 

The two liver biomarkers (ALT and ALP) are useful in the monitoring, evaluation and management of patients with hepatic 

dysfunction due to drug toxicity. Categories of patients at higher risk for drug-induced hepatotoxicity include: Females, Obese 

individuals, Elderly patients, viral illnesses and pre-existing liver disease (Wit et al., 2002).  

 

Risk factors in HAART-related toxicities 

The therapeutic goal of HAART is to suppress viral replication and restore the patients’ immunologic function however; it has a 

drawback of associated organ-specific toxicities which can be aggravated by one or multiple risk factors. Physicians should 

maintain a high level of suspicion especially where there are known or established recent risk factors (NASCOP, 2002). An 

overarching goal in antiretroviral therapy should be to select a regimen that is not only effective but is also safe and this requires 

physician to take into account individual patient’s underlying medical conditions or history (Vella and Palmisano, 2000). Risk 

factors for pharmacological toxicity are numerous and depend mainly on underlying patient characteristics as well as the drug 

regimen under consideration. The patients’ age, gender, body weight and size, nutrition and overall health status can play a role in 

how one experience drug’s side effects (Pataki, 2006). Many other exotic factors such as occupation, altitude, race and distance 

from the ocean have been known to affect results (Waithaka et al., 2009). High risk for development of chronic kidney disease 

with HIV infection are black race, CD4 count < 200 cells/mm3, family history of CKD and presence of diabetes mellitus, 

hypertension or hepatitis C co-infection (Naicker and Fabian, 2010). All these considerations underscore the significance of 
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taking blood or urine samples in a standardized and controlled fashion for performing and interpreting laboratory tests with 

advance knowledge in a wide array of confounding risk factors.  

 

Materials and Methods 

Study site and population 

The study was carried out at the Coast Province General Hospital (CPGH) in the Comprehensive Care Centre (CCC) in liaison 

with the hospital clinical biochemistry laboratory. The hospital is located within Mombasa county of Coast Province of Kenya 

(Figure 1). The government of Kenya in partnership with RPM Plus and partners rolled out its extensive ART program and HIV 

care services to the populace within the region in the year 2003 with technical assistance and funding provided by United States 

Agency for International Development (USAID).  

 

The hospital set up a comprehensive care center (CCC) to provide HIV care and treatment services through a comprehensive care-

based counselling and testing service for HIV diagnosis; a clinical ability to diagnose, treat and manage opportunistic infections; 

counselling for treatment adherence and nutrition; and delivery of ART. PLHWA could also access a variety of additional 

services provided offsite via community health workers that ensured greater coordination in their HIV care and to save them time 

travelling to source to the hospital. These included treatment for tuberculosis, home-based care, inpatient care, services for 

prevention of mother-to-child HIV transmission (PMTCT) and management of sexually transmitted infections (STI) other than 

HIV. The site of study is marked out in the African map showing Kenya and where Mombasa is precisely located.  

 
Figure 1: A Map of Africa showing location of Mombasa area in Kenya  

The hospital draws people coming for various health care services from the entire province which covers an area of approximately 

83,603 km² with a population of 3,325,307 inhabitants as per the 2009 census (KNBS, 2010). The province had one of the highest 

adult sero-prevalence of HIV in the country, estimated at 7.9% in 2007 (KAIS, 2008).  Based on a baseline survey done before 

the start of the study in March 2011, a total of 12,735 HIV positive adults (>18 years) were registered for active HIV care at CCC, 

CPGH. Out of these, 8144 (64%) were females and 4591 (36%) were males. 7396 (58%) had not been started on antiretroviral 

therapy (HAART naïve cohort) while 5339 (42%) had already been started on HAART (HAART treated cohort). 

 

Design of the study  

HAART naïve and HAART treated patients attending HIV care clinics were recruited into the study and placed in two groups; 

ARM 1 and ARM 2 respectively.  

 

Study sample  
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Surveys of people receiving HAART have shown that adverse effects account for 10% or more of those discontinuing treatment 

(Ickovics, 1997).   The minimum sample size was determined using Fischers et al., 1998 formula;  

 
Where; n - minimum sample size, P – estimated prevalence, Z- Standard normal deviate that corresponds to 95% confidence 

interval (1.96) δ is the level of significance (5%). Assuming a prevalence rate of 10% as reported by Ickovics (1997), the 

minimum sample size was;  

  

 
Sample size; n = 138. 

Assuming a 10% drop out rate (13.8) in the study, the sample size was adjusted and rounded to 150 participants. Since the major 

objective was to determine prevalence of HAART toxicities on the liver and kidney, one hundred HAART experienced patients 

who had been on ARVs for not less than one year against fifty HAART naïve were recruited into the study. 

 

Ethical considerations 

Ethical approval for the study was obtained from KEMRI/National Ethics Review Committee. In addition, a research permit plus 

letter of authority to carry out research in Kenya was granted for the study by National Council for Science and Technology 

(NCST). 

 

Inclusion and exclusion criteria 

The participants recruited into the study included were HIV positive males and females aged 18-60 years with CD4 cell counts 

not less than 200 cells/μL and willing to consent and attend periodic clinics for the study at Comprehensive Care Centre at CPGH. 

Excluded in the study were HIV patients with either confirmed diabetes, pregnant, hypertensive (blood pressure >145/90 

mm/Hg), illicit drugs users or those with systemic opportunistic infections like TB or hepatitis medications.  

 

HIV positive participants who met the set inclusion criteria signed an informed consent form witnessed by an either a nurse or 

clinician-in-charge or a community health worker or any other person or relative accompanying the patient. In the course of the 

study, HIV patients who got systemic infections or were started on antiretroviral medications were discontinued from the study 

and recorded appropriately.  

 

Data collection 

A structured questionnaire was administered to participants with questions for obtaining their age, sex, pregnancy status, drugs 

abuse and patient’s duration on HAART among other medical conditions. The medical records kept at the clinic were used to 

verify the status and history of various medical conditions namely TB, diabetes, hypertension, hepatitis and pregnancy in addition 

to corroborating the information provided by the subjects. A laboratory request form accompanying urine and blood samples 

collected from participants was used to record results from urinalysis, liver and renal function tests done.  

 

Collection of samples 

Five milliliters of whole venous blood were collected monthly from the recruited subjects and placed into vacutainer tubes 

containing ethylene-diamine-tetraacetic (ETDA) from the months of March to August 2011. Blood samples were centrifuged at 

3000rpm for two minutes to obtain serum used to assay liver and renal function. Urine samples collected from the study 

participants were used to determine the presence of glucose and protein by urine strip test. 

 

Laboratory analytical methods 

Eight liver function tests and five kidney function tests were determined on the sera specimens based on standard operating 

procedures (SOPs) written and maintained in the clinical chemistry laboratory at CPGH using Cobas c 111 and Roche 9180 

electrode automatic analyzers (Germany). 
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Measurement of liver analytes 

The blood sera collected from participants were used to determine the values of liver analytes; Alanine aminotransferase (ALT), 

Aspartate aminotransferase (AST), Gamma Glutamyl-transferase (GGT), Total proteins (PROT), Albumin (ALB) Alkaline 

phosphatase (ALP), Bilirubin total (BIL-T) and Bilirubin direct (BIL-D) based on their respective test principles. 

Measurement of kidney analytes 

The blood sera collected from the participants were used to measure the values of kidney analytes; Creatinine (CREAT), Blood 

urea nitrogen (BUN), Sodium, Potassium and Chloride electrolytes based on their respective test principles. 

 

Data management and statistical analysis  

Data for liver and kidney parameters were recorded and analyzed to determine the prevalence of hepatotoxicity and renal 

insufficiency based on key liver and kidney surrogate markers respectively. Hepatotoxicity was classified as Hepatocellular 

(ALT>40U/L) and/or Cholestasis (ALP>160 U/L) whereas renal derangements were classified as renal insufficiency based on 

CREAT>120 U/L (MoH, 2007). The levels of liver and kidney analytes obtained were compared with published reference ranges 

obtained from a normalized population in Kenya (Waithaka et al., 2009).  

 

Data for liver and kidney function were profiled based on HAART status (naïve or treated) and imported into SAS 9.2 software. 

Variability in data was tested based on mean and standard deviation (SD) with the alpha level of significance set at 0.05. The 

prevalence of hepatotoxicity and renal insufficiency kidney toxicities was tested for significance difference between HAART 

treated and HAART naïve subjects using non-parametric chi-square (χ
2
).  RESULTS 

 

Characteristics of the study participants 

A total of 5339 (42%) HIV sero-positive patients aged 18 years and above had already been started on HAART at the 

Comprehensive Care Center (CCC) of CPGH at the onset of this study in March, 2011. Out of these, 1943 (36.4%) were males 

and 3396 (63.2%) females. A total of 150 (100 HAART treated and 50 HAART naïve) HIV positive persons were recruited into 

the study and had their blood and urine samples measured over a five-month period to determine the levels liver and kidney 

analytes that reflect on their functional integrity. Many of the patients were excluded from the study during the recruitment for 

either pregnancy, age>60years, CD4<200 cells/mm
3
, TB active, hypertensive, or diabetic. In overall, 134 (89.3%) subjects were 

followed in the study to the end while the rest dropped out. Table 2 shows the demographic characteristics of study participants. 

Table 2: Demographic characteristics of the study participants 

Characteristic HAART naïve  

(N = 50) 

HAART treated 

(N = 100) 

 

P-value 

Sex    

Male  

 

11 (29.7) 

(22) 

26 (70.3) 

(26) 

 

0.06 

Female  39 (34.5) 

(78) 

74 (65.5) 

(74) 

Age (years)  38.06±8.7  40.2±8.65  0.16 

CD4 count (cells/mm
3
)  347.0±102.8 397.9±127.5 0.02* 

ARV duration (years) 0  4.77±1.6   

Status on termination 

Drop/Fall outs, n (%) 6 (12) 10 (10) 0.87 

Followed, n (%)  44 (88) 90 (90) 

N, n = number of subjects (percentage in parenthesis). Results for age and CD4 are expressed as Mean ± standard deviation (SD) 

and were compared for variation between HAART treated and HAART naive by t-Test.  

 

In this study, 134 (89.3%) out of all recruited subjects were followed to the end of the study while the rest dropped out, 90 of 

them were on HAART while 44 were HAART naïve. Ten (10%) HAART treated and 6 (12%) HAART naïve participants 

dropped out from the study. Four patients from HAART naïve group were discontinued from the study after they were started on 
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ARVs. Age distribution differences between the HAART treated and HAART naïve groups did not vary significantly (P = 0.16). 

However, the mean CD4 count in the HAART treated group was significantly higher than in the HAART naïve group (P = 0.02).  

  

Liver and kidney function test analytes for the study groups  

Eight liver and five kidney analytes measured during the five-month study period were profiled and their mean values and 

standard deviations (SD) determined. These analyte values from participants were compared with reference ranges adopted from 

Waithaka et al. (2009) and those that fell outside the reference range were considered abnormal.  

 

The percentage number of subjects with abnormal liver analytes in the HAART treated and HAART naïve groups based on mean 

values from liver function tests are presented in table 3 below.  

 

Table 3: Percentage cases with abnormal liver analytes 

Analyte 

 (RR, Units) 

 HAART treated   

(N=100) 

 HAART naïve   

(N=50) 

ALT (0-39U/L) 18 % elevated 8% elevated 

AST (6–40U/L) 16% elevated 10% elevated 

PROT (57–89g/L) 8% lowered 6% lowered 

ALB (29–52g/L) 3% lowered 6% lowered 

ɤ-GT ( 7-66U/L) 24% elevated 12% elevated 

ALP (10 – 201U/L) 12% elevated 6% elevated 

RR- Reference range adopted from Waithaka et al.(2009) 

 

Based on percentage number of subjects with abnormal ALT analyte levels in table 3, 18 (18%) of the HAART treated patients 

and 4 (8%) HAART naïve patients had elevated ALT a key surrogate marker for diagnosing cellular hepatotoxicity whereas, 12 

(12%) HAART treated patients and 3 (6%) HAART naïve patients had elevated ALP, a key surrogate marker for diagnosing 

cholestasis. The percentage number of subjects with abnormal AST, PROT and GGT were higher in the HAART treated subjects 

than the HAART naïve subjects with the exception of abnormal ALB which was more in the HAART naïve than in the HAART 

treated group. The percentage of subjects with abnormal kidney analytes in the HAART treated and HAART naïve groups based 

on mean values from kidney function tests are presented in table 4 below.  

Table 4: Percentage cases with abnormal kidney analytes 

Analyte  

(RR, Units) 

% HAART treated  

(N=100) 

%  HAART naïve 

 (N=50) 

CREAT (59-127 μmol/L) 4% elevated 8% elevated 

BUN (1.5-5.9 mmol/L) 2% elevated 6% elevated 

SOD (134-153 mmol/l) 2% lowered  6% lowered  

POT (3-5.3 mmol/l) 8% elevated 4% elevated 

CL (101-110 mmol/l) 3% lowered 6% lowered 

Protein in urine 6% positive 8% positive 

Glucose in urine 0% positive 0% positive 

RR: Reference range.  RR values were adopted from Waithaka et al., (2009) 

 

From  table 4 above there were  4 (4%) HAART treated patients and 4 (8%) HAART naïve patients with abnormal CREAT 

analyte values. Over all 5.3% had elevated CREAT, a key marker for diagnosing renal derangements. There were 3 (6%) of 

HAART treated subjects and 8 (8%) of the HAART naive subjects with  proteinuria (overall 9.3%).  There were higher 

percentages of abnormalities in all kidney analytes except POT in HAART naïve than HAART treated subjects.   

The prevalence of abnormal liver analytes (ALT and ALP) and renal analytes (CREAT and BUN) which are key surrogate 

markers for diagnosing drug-induced toxicities affecting the liver and kidney respectively were compared for any variation 

between HAART naïve and HAART treated groups using chi-square test and results are presented in table 5.  
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Table 5: Prevalence of abnormal liver and renal analytes in subjects  

Type  of organ injury   (Key analytes) HAART treated (%) HAART naïve (%) Sig* 

Liver     

Toxicity 

Hepatocellular   (ALT>40 

U/L) 

18 8  

0.59 Cholestasis (ALP>160U/L) 12 6 

Renal insufficiency CREAT>120 μmol/L 4 8 0.90 

BUN>5.9 mmol/L 4 6 

 

The prevalence of abnormal liver analytes; ALT and ALP did not differ significantly between HAART treated and HAART naïve 

subjects (χ
2
; p=0.59). The prevalence of abnormal kidney analytes; CREAT and BUN did not differ significantly between 

HAART treated and HAART naïve subjects (χ
2
; p=0.90).   

 

Trend of abnormal liver and kidney analytes in participants  

All the data from liver and kidney function test analytes were profiled monthly for the five-month period. The mean ±SD values 

for all analytes were calculated and compared with the reference range established in a normalized Kenyan population (Waithaka 

et al., 2009). The trend in a number of participants with abnormal liver and kidney function test analytes were presented 

graphically in figures 2 (a) and 2 (b). The trend in the number of HAART treated subjects with abnormal liver analyte values for 

the five-month study period is shown in figure 2 (a) below. 

 
Figure 2a: Variation in liver analytes in HAART treated subjects with time  

The number of subjects with abnormal liver function test analyte values showed an overall increasing trend in three liver analytes 

namely, AST, ALT, and GGT. However, there was an exception in the other three liver analytes, ALP, PROT and ALB where the 

abnormal cases showed a declining trend in the five-month period (Figure 2a). 

 

The trend in number of HAART treated subjects with abnromal kidney function test analyte values is shown in figure 2 (b) below. 

 
Figure 2b: Variation in kidney analytes of HAART treated subjects  
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There was a general decline in the number of subjects with abnormal  creatinine (CREAT), urea (BUN), sodium (SOD) and 

potassium (POT), analyte values. There was an exceptional general increase to the above in the number of participants with 

abnormal chloride (CL) analyte values during the five-month period (Figure 2 b). 

 

Conclusion and Recommendations 

The mean ages of the HAART treated and HAART naïve groups were not significantly different (P=0.164). Similarly, sex 

distribution of the HAART naïve and HAART treated subjects in the study did not vary significantly (0.06). However, the 

HAART treated group had a significantly higher CD4 mean compared to HAART naive group (P=0.02) and this was attributed to 

positive effects of ARV treatment which suppressed HIV replication in the body allowing CD4 cells to increase dramatically 

(Smith, et al., 2004)   

 

The data from the study pointed to hepatotoxicity and renal insufficiency in HAART treated subjects. However, prevalence of 

hepatotoxicity did not differ significantly between the HAART treated and HAART naïve subjects (p=0.59) implying that 

hepatotoxicity in HIV positive patients is not only caused by antiretroviral medications but may be attributed to other co-morbid 

factors like acute and chronic viral hepatitis, opportunistic infections, and non-steatotic antiretroviral toxicity (Larry et al, 2004). 

HAART is associated with these adverse effects that may increase morbidity and mortality among HIV-infected patients (Núñez 

et al., 2005). Drug induced hepatotoxicity characterized by elevation of AST/ALT levels to at least twice the upper limit of 

normal (ULN) is attributed to use of HAART (Sulkowski et al., 2000).The 18% prevalence in hepatotoxicity among the HAART 

treated patients in this study could be attributed to exposure to HAART as reported by Evans et al., 2000. This could explain why 

the 8% hepatotoxicity noted among the HAART naïve patients is low in this study.  

 

HIV infection could be singled out in this study as the main cause of elevated liver analytes observed in HAART naïve subjects 

given that hepatitis B or C, systemic opportunistic infections e.g. TB, diabetes, hypertension, or pregnancy were controlled.  

Jevtovic (2008) observed that, HIV infection is associated with more rapid progression of viral hepatitis-related liver disease, 

including cirrhosis, end-stage liver disease, hepatocellular carcinoma, and fatal hepatic failure. The mechanisms of accelerated 

liver disease in HIV-infected patients have not been fully elucidated but Pozniak and others (2006) attributed HIV-related 

immunodeficiency and direct interaction of HIV with hepatic stellate and Kupffer cells as the main cause of hepatotoxicity in 

HAART naïve patients.  

 

In this study, elevated CREAT/BUN analyte and positive presence of proteins in urine were translated to be indicative of renal 

insufficiency.  This study found a prevalence of 8% in renal insufficiency in HAART naïve and 4% in HAART treated group 

based on CREAT analyte. Thompson (2011) reported a prevalence of 6% in kidney derangements as a cause of complications 

amongst HIV patients. This study noted a higher prevalence of kidney derangements in HAART naive group than the HAART 

experienced group which can be attributed to HIV inflammation causing injury directly to the kidney tubules. Presence of protein 

in urine was found in the 6.7% patients in this study compared to a study by Quinn and others (2010) in which 16.6% patients had 

evidence of proteinuria with no other identifiable cause.  HIV replication taking place in the kidneys tubules is the main cause of 

renal inflammation and loss of its function in HAART naïve patients (Rao, 2001). Kidney derangements prevalent in HAART 

naïve patients could be ameliorated upon initiation of ARV in the affected patients that suppresses viral load. The prevalence of 

renal derangements was not significantly different in the HAART naïve and HAART treated groups (P< 0.90).  

 

The prevalence of renal derangements noted in the HAART naïve group in this study indicated that antiretroviral agents may not 

be the exclusive cause for kidney injuries in HIV positive persons. Elevated CREAT and proteinuria may have been due to HIV 

since the kidney is one of the replication sites for the virus. This reasoning concurs with Rao (2001) who documented that the 

kidney acts as one of the reservoirs for HIV replication and HIV causes injury to the kidney resulting in loss of function and 

elevated creatinine. Causes of renal disease in HIV-infected patients are multi-factorial and may include HIV infection itself, co-

infections, co-morbidities, and HAART medications (Roling et al., 2006). Antiretroviral agents are relatively free of renal toxicity 

although drug-related renal injury can occur (Daugas et al, 2005).  Nephrologists should be familiar with the potential toxicity of 

ARV agents that cause kidney damage to avoid delays in diagnosis.  

 

It has been documented that HIV acute nephropathy (HIVAN) is the most common cause of chronic kidney disease in HIV-

infected individuals that may lead to end-stage kidney disease (Wyatt et al., 2009). The HAART administration seems to have 

had a positive impact in resolving kidney derangements among the HAART treated group in this study which supports findings 

advocating for ART to be started in HIV patients with HIVAN. Antiretroviral therapy in patients with HIVAN has been 

associated with both preserved renal function and prolonged survival (Ogundahunsi et al., 2008). Steel-Duncan and others (2005) 

found in a prospective study that renal syndromes in Pre-ART patients resolve after eight months of HAART initiation. 
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Thompson (2011) further observed that with increasing availability and use of ARV, the risk of end-stage-renal-disease (ESRD) 

decreases by more than 50% in some populations which prolongs the survival of HIV-infected persons with ESRD. Renal toxicity 

is more likely to occur in HIV patients with pre-existing kidney disease or poorly controlled HIV infection with elevated baseline 

creatinine concentration, female gender, CD4 nadir <200cells/mm3, and concomitant administration of other nephrotoxic drugs 

(Crum-Cianflone et al., 2010: Nelson et al., 2008).  

 

From this study it was observed that hepatotoxicity based on its key surrogate biomarkers was prevalent in HIV positive patients 

regardless of being on antiretroviral medications, an indication that the complication is derived not only from toxicity effects of 

antiretroviral agents but also from HIV-associated inflammation. Renal insufficiency based on its key surrogate biomarkers was 

more prevalent in HAART naive than HAART treated patients which are attributed to the direct inflammation effects of HIV on 

the kidney tubules causing its malfunctioning.   

Renal derangements are more prevalent in HAART naïve patients and resolved after the patients were put on HAART. This 

notwithstanding, HIV patients with such risk factors should not be denied appropriate HAART regimens but regular follow-ups, 

clinical reviews and monitoring be adopted to prevent emergence of liver and renal derangements. As efforts continue in the 

development of antiretroviral medications with less adverse effect profiles, treating physicians must remain aware of new and 

developing syndromes associated with their use. Since, liver and kidney derangements caused by HAART and/or HIV 

inflammation were prevalent with all available antiretroviral agents in an HIV aging population, mitigating them through 

clinically tested remedial actions like change of medication or discontinuation of the offending drug remained critical. It became 

apparent from the study that, uncontrolled risk factors such as nutrition, smoking, undisclosed chronic diseases and alcohol intake 

may precipitate or aggravate adverse effects in HIV positive patients in addition to giving a positive diagnosis which can be 

falsely attributed to antiretroviral agents. Finally, the use of adequate clinical laboratory tests to monitor early outcomes of 

HAART toxicities that can cause life threatening liver and kidney-specific disorders remains an essential prognostic tool useful in 

antiretroviral treatment.   

Recommendations  

Although occurrence of hepatic and renal derangements due to use of HAART and /or  HIV inflammation are common, HIV 

patients whose conditions are clinically and virologically stable should continue using their antiretroviral medications unless 

severe or more complex complications emerge. When they occur, then the regimen after evaluation by the clinician should be 

changed, temporarily withdrawn or stopped completely.  

Surveillance of liver and renal derangements in HIV/HAART patients with presence of co-morbid factors like advanced age, 

female-gender and prolonged HAART duration >4years should be stepped up through liver and kidney function tests. This should 

be done by adopting a periodic 3-month monitoring approach rather than the generalized six-month monitoring interval or the 

symptom-directed tests currently adopted by the Ministry of health, Kenya. This will end up reducing the excess resources used in 

the management of HAART side effects.  

Finally, following the ubiquitous and essential use of a combination of different classes of antiretroviral medication in the 

management of HIV-infected patients, the study recommends a controlled research study to be carried out to evaluate the 

potential toxicity effects of class-specific antiretroviral drugs on liver and kidney whose outcome can probe redefining or fine 

tuning the HAART medication package.  
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Abstract: The study examines the influence of the disciplining experience on the solution focused thinking among adolescents. 

The discipling experience mainly focuses on parental warmth and punishments. Hundred late adolescents will be chosen for the 

study using the purposeful sampling method. Solution Focused Inventory (SFI) will be used to measure the solution focused 

thinking, and the Discipling Experience Measure (DEM) will be used to assess the disciplining experience by the participants. 

Correlation analysis will be used to find the relationship between solution focused thinking and disciplining experience. 

Regression analysis will be used to find out if the disciplining experiences (Punishment vs parental warmth, healthy vs unhealthy 

disciplining, perception regarding the disciplining) contributes to solution focused thinking.  

Index terms: Disciplined experience, Parental warmth, Punishment, Solution focused thinking. 

I. INTRODUCTION 

Solution-focused methodologies had its foundations in family therapy, where Steve de Shazer and Insoo Kim Berg realized that 

the general focus of the therapies was on negative perspectives. They understood that the sessions, when giving more importance 

on the positives rather than concentrating on the issue, were proficient and quicker in finding the solutions (de Shazer, 1985). 

Solution focused therapy, or solution focused brief therapy (SFBT) gives more importance to the solutions, than the issue 

(Murphy, 1994). It is a method for being solution focused about a problem, instead of being problem focused. Through this 

therapy the idea of solution focused thinking came into play. Solution focused thinking helps an individual to focus on the 

constructive side instead of harping on the deformities of the problem. It urges to approach a problem with quality, discovering 

the new possible pathways to deal with it using whatever resources that are accessible (de Shazer 1985).   

On the other hand, problem focused thinking encourages the individual to be stagnant and brood on the issue. It denies 

inspirations to deal with it.  The solution focused thinking uses the resources of now and then basic systems. It contains the 

thoughts and hypotheses which challenges numerous presumptions (Rhodes & Ajmal, 2004). The solutions emerge from the 

present and grow through the future. The past is just the reference to the problem. In the case of problem focused thinking the past 

experience is given more importance. It focuses more on the past which mostly refers to the problem situation. In the present days 

solution focused thinking has been proved to be more effective and efficient.  
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Solution focused thinking need not be an inbuilt part of one’s cognition. It can be developed through certain steps. To have 

solution focused thought, we ought to be mindful and clear about the problem and its circumstance, have the capability to 

comprehend the significance of it (Mueller, 2013). The solution of an issue relies upon the expectations or desired outcomes 

(Shazer and Berg, 1985).  The importance is to “what works!” Once recognized what works, accomplish a greater amount of it. 

However, if a method doesn’t work, avoid applying it again, because it may lead to something else! It is simpler to repeated 

successful behavior patterns than to change or stop the existing problematic behavior (Murphy, 1994). 

Factors that makes an individual solution focused or problem focused may be various. One of the factors that might be 

influencing the thinking pattern may be the discipling experiences. Disciplining modifies the behavior of an individual, develops a 

character, protect the mental health, and has far reaching consequences. Parents do not undergo a professional training to apply 

disciplining methods. As per the attitude of the parent, disciplining experiences of an individual range from the extreme warmth 

to the extreme punishment of a continuum. Punishments helps a parent to instil fear in the child and thus avoid the elicitation or 

emission of undesirable behavior. Warmth, on the other hand, gives the child a sense of security. Though warmth and punishment 

tend to generate a different perspective among the children. both the technique has its own role in determining the future disciple 

of the child.  

According to Hoffman (1964) both punishment and warmth has a positive correlation with the healthy experiences of the child. 

Durrant (2005) contrasts with this, saying that the effects of physical punishment are hard to understand in the long run. It may 

help in gaining immediate compliance. It helps in suppressing the behavior and compelling discipline in a particular moment 

(Newsom et al, 1983; Larzelere, 2000). There are chances that the punishment in childhood leading to future antisocial or 

aggressive behavior (Gershoff, 2002; Fergusson and Lynskey, 1997; Cohen and Broo, 1995; Mulvaney and Mebert, 2007). 

Hoffman (1964) also looked into the fact that the children who received more warmth were low in aggression.  

If parental warmth or punishment experiences contribute to the thinking patterns of an individual is not a new question. There are 

various studies which showed that cognition may be shaped by parenting. However, studies have not yet explored if the discipling 

has an influence on the solution focused or problem focused thinking. The present study is an attempt to find out if the parental 

warmth or disciplining experiences has a relationship with the solution focused or problem focused thinking in the adolescents. 

We assume that majority of the adolescents idealize parental warmth as healthy disciplining method.  

     II. RESEARCH METHODOLOGY 

1. Hypothesis 

There is no significant relationship between the solution-focused thinking and the disciplining experiences among the adolescents. 

2. Sample 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8666
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019             520 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8666    www.ijsrp.org 

The study included a sample of 101 adolescents between the age group of fifteen to twenty years of age of which sixty where 

women and 41 where men. The purposive sampling technique was used. 

3. Procedure 

The data was collected through online questionnaire. The questionnaire includes both the two measures used for measuring 

solution focused thinking and the disciplining experience of the late adolescents. The questionnaire was made using google form 

and shared among the sample group.  

4. Measures 

Solution Focused Inventory (SFI) was used to measure the solution focused thinking. The inventory has 12 items. There three 

subscale which measures the problem disengagement, goal orientation and resources activation of the sample group.  

Discipling Experience Measure (DEM) was used to assess the disciplining experience by the participants on two bases mainly the 

parental warmth and parental punishment. The DEM also measures the perceived healthiness of discipline and also how 

“disciplining helped me’’ of the sample group. The reliability of the solution focused inventory of the present study was 0.68 

(Cronbach’s alpha). The reliability of parental warmth was 0.87 and for parental punishment the reliability was 0.85.  

5. Statistical Analysis 

The Mann Whitney U was used to statistically determine if there is any significant difference among men and women in the 

solution focused thinking, perceived healthiness in disciplining experience, warmth experience, punishment experience and if the 

disciplining helped.  Spearman’s rho correlation analysis was used to determine the relationship between solution focused 

thinking and the discipling experience among the late adolescents. 

III. RESULT 

Normality tests indicated that the data of solution focussed thinking was normally distributed, but of disciplining experience 

measure was not normally distributed. Table 1 summarises whether the solution focused thinking and disciplining experience 

differs concerning the gender of the participants. 

Table 1 

Difference between men and women in solution focused thinking and disciplining experience (NWomrn = 60 NMen = 41) 

 
Gender Mean Rank 

Mann-Whitney 

U 
Z 

Solution focused thinking Women 51.97 1172.00 0.40 
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Men 49.59 

Perceived Healthiness 
Women 51.43 

1204.00 0.19 
Men 50.37 

Warmth experience 
Women 55.58 

955.50 1.90 
Men 44.30 

Punishment experience 
Women 47.14 

998.50 1.60 
Men 56.65 

Disciplining Helped me 
Women 49.01 

1110.50 0.83 
Men 53.91 

Not Significant 

 

Mann Whitney U test showed that there is no significant difference between man and women in solution focused thinking, 

perceived healthiness in the disciplining experiences, warmth experiences, punishment experiences, and in the feeling that 

disciplining helped.  

Correlation analysis was used to find out if there is a significant relationship between the solution-focused thinking and the 

disciplining experiences among the adolescents. 

Table 2 

Correlation analysis which shows the relationship between solution focused thinking and disciplining experience (N = 101) 

 

Sl 

No 
 

Quartiles 

1 2 3 4 

I Median III 

1 Disciplining Helped me 60 75 90 
    

2 Punishment Experience 40 52 63 .465** 
   

3 Warmth experience 61.5 68 72 .507** .247* 
  

4 Perceived healthiness 7 8 8 .243* .047 .293** 
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5 Solution focused thinking 44 49 53 .054 -.013 .131 .008 

**p < .01, *p < .05 

Correlation analysis showed that Solution focused thinking does not have a relationship with disciplining experiences. But there 

was a moderate positive correlation with the feeling that ‘disciplining helped me’ and, punishment experience and warmth 

experience. ‘Disciplining helped me’ has a weak positive correlation with perceived healthiness in disciplining experience. It is 

surprising to see that the warmth experience and punishment experience has a positive correlation. It is interesting to see that 

perceived healthiness in disciplining experience is correlated with warmth experiences and is not correlated with punishment. 

IV. DISCUSSION 

 

Results showed that solution focused thinking is not influenced by the disciplining experiences of the adolescents. In solution 

focused thinking the decisions one make depends on the values the person holds. For solution focused thinking the mental health 

of the person is very important. It works better and faster for the people with positive cognition. The person should be able to 

manage the problems with the resources they have. The values, the mental wellness and positive orientation are practices one 

develops from childhood which are brought about by parents (Keeney, 1944). Though solution focused thinking is not directly 

correlated with the disciplining experience of the adolescents, the parental disciplining techniques and style have an indirect effect 

on the solution focused thinking of the person. 

Adolescents think that parental warmth is healthy. This is because the disciplining techniques used by parents can be effective 

depending on the perception the children have on the disciplining experience. It is common that the adolescents tend to find 

parental warmth to be healthier and more appropriate for disciplining them. As parental warmth is a part of inductive parenting 

techniques which involves explaining calmly to the child about the bad behaviour and ways to improve it. It is more inclusive of 

the child. This gives the adolescents a positive perception on the disciplining which leads to acceptance with the parents (Patrick, 

2009).  

Adolescents think that the punishment experiences are not correlated to healthiness, but results show that punishment experience 

has a positive correlation with the ‘Disciplining helped me’ factor. The effects of punishment are hard to understand in the long 

run. Punishment helps to gaining immediate compliance. It helps in bringing discipline at that particular moment (Newsom et al, 

1983; Larzelere, 2000). But studies show that there is strong relationship between punishment in childhood and future antisocial 

or aggressive behaviour (Gershoff, 2002; Fergusson and Lynskey, 1997; Cohen and Brook, 1995; Mulvaney and Mebert, 2007). 

Physical punishment also has a relationship with mental health problems like depression, anxiety (Gershoff, 2002). The above 

situations are when physical punishment is adhered. But studies show that punishment when milder or in terms of verbal 

punishment which include assertiveness helps in improving the discipline of the adolescents. 
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V. CONCLUSION 

The study aimed to understand if the solution focused thinking has a relationship with the disciplining experience. It is understood 

that disciplining experience has no relationship with the solution focused thinking among the participants of the study. Though 

there was no direct relationship with the solution focused thinking and the disciplining experience, studies show that these two 

factors are interlinked. Various factors that induce solution focused thinking are brought about in childhood by parents. Also, 

solution focused thinking can be acquired during the latter phases of life and need not be induced during childhood. Parents can 

focus on making the child goal oriented and problem disengaged from childhood, which may lead to later solution focused 

thinking when they are adults. Findings showed that both punishment and parental warmth have a positive correlation on 

‘Disciplining helped me’. Parental warmth has a correlation with perceived healthiness of disciplining experience but punishment 

is not correlated with the same.  Both punishment and parental warmth is required for better disciplining of the children. Parents 

are advised to adopt disciplining techniques that are inclusive of the children (inductive techniques) which is a mixture of both 

warmth and punishment on appropriate levels. 
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Abstract- There have been turbulent changes in the banking sector 
of the world which lead to capitalisation of various untapped 
opportunities. One such opportunity was interbank transfers using 
ATM cards. VISA and MasterCard were the ones that decided to 
capitalise on this opportunity and became the biggest payment 
networks of the world.  
          RuPay is India’s very own card scheme to promote debit and 
credit card transactions, which was launched in 2012, by National 
Payment Corporation of India (NPCI). The cost of the transaction 
in India was high in spite of the fact that in India 90% of the credit 
transactions and almost all debit transactions are domestic. This 
was accepted by all the countries across the globe. They process 
payments with the partner banks and merchants for the purchase 
that was made by the card and charge a fee for it. This article 
makes an attempt to understand the reason behind the marketing 
success of Rupay and analyses it using different tools. 
 
Index Terms- 7PS of Marketing, STP, NPCI, PoS, Kisan Cards 
 

I. INTRODUCTION 
here have been many reforms in the Indian banking sector as 
well which has to lead to dynamic changes and robust 

economy. One of the changes was the introduction of RuPay cards 
as a substitute for Visa and MasterCard. Thus it was a long term 
desire of Reserve Bank of India (RBI) to have a domestic system 
of payment in India that was open looped and support multilateral 
payments within India. It led to the introduction of RuPay cards in 
various segments like – RuPay Kisan card, RuPay Classic, RuPay 
Platinum, RuPay Mudra card, etc. 
 

II. OBJECTIVE 
          The objective of this study to highlight the emergence of 
RuPay as a market leader through a marketing perspective by 
using tools such as 7Ps of Marketing, Competitor Analysis and 
STP analysis. This paper makes an attempt to throw light on the 
key aspects of RuPay and how it differs from its competitors in the 
Indian market. 
 

III. RUPAY AND COMPETITORS’ ANALYSIS 
          This idea was backed by the Government of India and cards 
were issued under Pradhan Mantri Jan Dhan Yojana. Also, NPCI 
has made ties with Discover Financials to help this card scheme 

gain an international scheme. As of July 2018, these cards were 
issued to savings and current bank account holders across 1100 
banks including cooperative banks and Regional Rural banks. It 
has 65% of the Indian market share and is accepted at all the 
ATMs, e-commerce portals and Pos terminals.  
 
It has various advantages leading to its mass acceptability. 
• The occurrence and settlement of transactions happen 
domestically, the cost is lower and thus is affordable. 
• As it is domestic in nature, it is aiming at customized 
offers and services.  
• Unlike in the case of Visa and MasterCard, information 
related to each transaction is not leaked. 
• Also, its affordability nature and support by the 
government is making it easy for banks to reach rural areas and 
provide their services.  
• RuPay cards offer complete operational compatibility 
among various platforms like ATMs and e-portals.  
• RuPay card holder’s accidental death and permanent 
disability insurance cover. RuPay cards are PIN-based rather than 
signature-based that is why these are more secure. 
 
          Thus these cards have shown remarkable growth during the 
past year resulting in the market loss for Visa and MasterCard. 
And that is why MasterCard lodged U.S. protests over Modi’s 
promotion of Indian card network. This has been a PR disaster for 
MasterCard as it has lead to giving up these cards and adoption of 
RuPay cards by the Indians.  
 
          Also, RuPay offers various additional services and benefits 
over Visa and MasterCard:  
• The transaction, as well as processing cost, is very less as 
the settlement of transactions occurs domestically.  
• It provides various benefits in forms of cash backs and 
discounts to train travelers when the payment is done through 
RuPay cards on Indian Railway Catering and Tourism Corporation 
(IRCTC)  
• It also provides various utility benefits when the payment 
of electricity, water, gas, etc. is done through RuPay cards. Like 
HDFC RuPay Premium cardholders get Rs 5 cash backs on every 
Rs 100 spent on payment for utility services.  
• RuPay cardholders have free access to airport lounges of 
major cities. Like Punjab National Bank offers access to 2 lounges 
per quarter in 25 cities of the country. 
• Unlike Visa and MasterCard RuPay offers insurance 
cover to its cardholders.  

T 
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• These cards also offer surcharge waiver of 1% every 
calendar month on fuel purchases made in petrol stations in India. 
          All these features and benefits have to lead to tough 
competition for other payment networks. RuPay cards have 
recognised wider usage in a short period of time and are proving 
beneficial from the nation’s point of view. 
 

IV. 7 PS OF MARKETING FOR RUPAY 
Product 
          RuPay is India’s very own card scheme to promote debit and 
credit card transactions, which was launched in 2012, by National 
Payment Corporation of India (NPCI). Even though 90% of debit 
card transactions are domestic in nature, the cost of transactions is 
high due to the use of foreign counterparts like Visa and 
MasterCard.  
          As a product extension, RuPay also has a Kisan Credit Card, 
PunGrain card (a Punjab government initiative), Mudra card, 
PMJDY card etc to cater to the different needs of the Indian 

demographic. If the transaction is done in India using RuPay, does 
not go out of the country either.  
          RuPay fulfils the RBI and the government’s vision for a 
‘less-cash’ economy, as an after-effect of demonetization. RuPay 
credit cards and debit cards have various categories under them, 
like RuPay Select, Rupay Platinum and RuPay Classic. RuPay 
Contactless is another initiative which offers a unique proposition 
of One Card for all payments. This card can be used for transit 
payments are buses, metros etc, toll, parking and day to day retail 
payments as well. To reach out to various segments, Rupay also 
offers prepaid gift cards, student cards, payroll cards etc. Hence, 
RuPay has an offering for each and every individual, no matter 
what they need to be.  
          Another benefit of RuPay is that since the transactions are 
done at a national level, the speed is higher than the ones done 
using international cards. In only a matter of 6 years, RuPay has 
given strong competition to the dominance of MasterCard and 
Visa. One of the drivers of its growth was demonetization and the 
other was that in all of the accounts opened under the PM Jan Dhan 
Yojana, RuPay cards were provided to the account-holders. 
 

 
Figure 1: Market Share of RuPay (Source: Livemint) 

 
          The following chart shows the increase in the use of Rupay- 
From just 0.6% market share in 2013 to almost 35% in FY 16 and 
now RuPay currently has more than 50% share in the India’s debit 
card market by volume, surpassing the age-old leaders, 
MasterCard and Visa. Riding on the back of the nationalist 
movement and to the increasing preference of using indigenous 
platforms, Rupay has been a success due to its features, 
innovations and inclusive options. 
 
Price 
          One of the biggest reasons why RuPay captured a big chunk 
of the market was its flat fee. For every RuPay-based transaction, 
NPCI charges 60 paise for acquiring and 30 paise for issuing. So 
is a person using a RuPay card by Bank X pays through Bank Y’s 
PoS terminal, as the acquirer Bank Y will pay 60 paise to the NCPI 
and Bank X, the issuer, will pay 30 paise. This, when compared to 

Visa and MasterCard’s merchant-discount rate, is minuscule, as it 
is calculated as a percentage of the actual transaction amount.  
Hence the benefits extend to both customers and banks, in the form 
of low transaction fee and no network entry fee respectively. 
 
Place 
          Over 1100 banks in India issue RuPay cards to its account-
holders. It is issued by Private and public sector banks of India, 
cooperative banks and regional rural banks. Under RuPay, there 
are more than 26 lacs PoS terminals. RuPay cards have also 
established its market on major online gateways. RuPay has also 
partnered with more than 35 banks so as to accept their cards at 
different merchant locations at PoS. The adoption of RuPay is 
increasing significantly, with PayTM Payments Banks issuing 
only RuPay cards. 
          To increase its international reach, Rupay has partnered 
with Discover Financial Services, Diners Club International, and 
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UnionPay International etc. Other than India, RuPay has services 
in Singapore and Bhutan as well. 
 
Promotion 
          The promotion has a huge role to play in Rupay’s success in 
a short span of time. It is endorsed by the Government of India and 
PM Narendra Modi at platforms like Make in India Conference 
and the Delhi Economics Conference. Rupay’s promotion is based 
on discounts and offers with popular e-commerce sites and retail 
stores like Big Bazaar, BookMyShow, RedBu s, Make My Trip, 
Big Basket, and many such portals. They have promotional offers 
both on online sites and offline retail outlets to reach out to all 
types of customers. This has led to strong adaption from the Indian 
masses that are going digital. Rupay has also extended its 
promotional offers to dining, travel, spas etc. Another promotional 
method used is cash backs for transactions made using Rupay. 
Social media is also used for promotion by RuPay. It has an active 
presence on all social media platforms like Facebook, Twitter, 
Instagram etc, where it informs and reposts about all the latest 
offers and partnerships. 
 
People 
          RuPay cards are credit and debit cards that are used by most 
of the people in Rural India and also tap in Urban India. The main 
reason why it holds a major share in the Indian Market and gives 
a tough completion to the already established Visa and 
MasterCard is that being made in India by the government itself it 
caters to the needs of people in India. In fact, under Jan Dhan 
Yojna, RuPay cards were issued to all of it account holders which 
gave it a major boost. Another way how it moulds with its 
consumers is by providing Kisan Cards or Kisan Credit Cards 
where farmers get paid and can rake some amount of credit for 
their farming purposes. The Kotak Mahindra Bank in partnership 
with RuPay Cards provides the dairy farmers of Amul with their 
payment. Many cooperative societies and the people in it are 
directly connected to the Rupay Card for their payments. It also 
serves as a prepaid card for IRCTC, the Indian Railway which is 
the major source of transportation for people. Thus it majorly runs 
because it furnishes the needs of the people it serves.  
 
Physical Evidence 
          With more than 65% of market share, Rupay is now cashless 
India’s largest card network. It can be extensively used throughout 
the nation in almost all PoS terminals, ATMs and now e-
commerce portals too as all of them have recognised the RuPay 
cards. All major, rural and cooperative banks issue RuPay cards, 
which is backed by 11 leading banks. 515 million cards were 
issued as of August 2018, which took over 50% of market share 
of the nation’s debit card users, thrashing the old players and the 
well established players, Visa and MasterCard. Around 560 
million transactions, more than half of the transaction in India is 
done using Rupay. It has been launched Singapore linking to its 
33-year-old network for electronic transfer. It has also been 
accepted in Bhutan. For its increase in Global presence, it has an 
agreement with international payment networks like Discover, 
Diner Club, JCB, UnionPay etc. 
 
Process 

          Being a product of National Payment Corporation of India 
and also a not-for-profit company it tries to cut-off costs and 
provides people with low transaction cost. Government efforts 
through banks and special offers help for the expansion of the 
product. Its transactions are super fast as Indian Servers rout the 
data for verification whereas other cards use servers abroad. They 
use Europay MasterCard Visa chips which reduces the fraud 
drastically. The transaction costs are relatively lesser because it is 
home-grown. 
 

V. STP ANALYSIS  
Segmentation 
          Segmentation is the practice of dividing the market into 
appropriate segments in order to help a company’s marketers and 
operational managers better meet the market demands while 
simultaneously achieving its organisational goals. RuPay has 
clearly segmented the market for users looking for credit, debit or 
payment solutions. As the recent Digital India campaign and 
Cashless Economy is on the hype, the market is ever expanding 
and growing.  
 
Target Audience 
          The target audience of RuPay is mostly the retail consumers 
or the consumers who prefer to go cashless under the ongoing 
movement of Cashless India, with a special emphasis to the rural 
areas as the cost of transactions is lower than the foreign 
competitors, i.e. Visa and MasterCard, who provide services at a 
higher cost due to international gateways. RuPay has its own 
gateway to clear transactions which makes it a convenient and a 
cheaper mode of payment. Kisan Card by RuPay has also provided 
the farmers the opportunity to conduct business transactions at 
ATMs and Point-of-Sale (PoS) terminals across the nation. 
 
Positioning 
          With more than 65% of the market share in the debit and 
credit card market, RuPay has positioned itself in almost every 
household which is going cashless and prefers on the go payments. 
It offers a varied product line ranging from debit cards, credit cards 
and Contactless technology in cards which caters to all the needs 
of its consumers with relatively lower bank charges, cost of 
transactions and higher availability.  
 

VI. CONCLUSION 
          RuPay has a competitive cost advantage over its competitors 
due to lower logistics and transactional costs. It also falls under 
multiple government schemes and policies, making the 
government, a major contributor to its success. Attractive offers at 
supermarkets, e-commerce websites, and word of mouth 
promotion adds to the boom and helped RuPay to capture more 
than 65% of the card market in India. There is still a long way to 
go for RuPay as it enters the international market with the global 
strategies. With the help of international tie-ups with Retail Giants 
and providing eye-catching discounts and offers, RuPay can 
effectively tap the global market. 
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Abstract- The search for more effective antimicrobial agents 
among materials of plant origin with the aim of discovering 
potentially useful active ingredients that can serve as source and 
template for the synthesis of new antimicrobial drugs is the goal 
of this research. Extracts from the stem barks of Borerria 
verticillata were screened for their antimicrobial activities. 
Solvents used included hexane, chloroform, ethyl acetate, 
methanol and aqueous solvents. The BVR plant parts were air 
dried and powdered before being soaked in solvents for 3 days. 
The extracts were tested for the presence of different 
phytochemicals qualitatively, and were also tested against some 
drug resistant organisms Staphylococcus aureus,  Bacillus subtilis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa,  Escherichia 
coli, Salmonella typhi) and some fungi implicated in 
dermatophytic infections (Trichophyton mentagrophytes, 
Trichophyton rubrum, Microsporum canis, Epidermophyton 
flocossum). Agar well diffusion and broth dilution methods were 
used to determine the minimum inhibitory concentration (MIC) 
and minimum bactericidal/fungicidal concentration (MBC/MFC) 
at concentrations of 512mg/ml to 4mg/ml.  Randomised complete 
block design was used to determine whether there exist any 
significant differences among the treatment means of the 
antimicrobial activity of the leaves of Borreria verticillata. The 
findings of this study, could therefore justify the use of this plant 
in traditional medicine in the treatment of bacterial infections and 
fungal infections most especially dermatophytes. 
 
Index Terms- Borreria verticillata, crude extracts, anti-drug 
resistant pathogens, anti-dermatophytic properties 
 

I. INTRODUCTION 
lants have always provided a good source of anti-infective 
agent and have remained effective in the fight against 

microbial infections (Olukoya et al., 1993). The known success of 
traditional medicine has guided the search for new 
chemotherapeutic alternatives to eliminate the infections caused 
by drug-resistant microbes and to reduce the harm caused by 
antibiotic (Giamarellou, 2006; Bocanegra-Garcia  et al., 2009). 
Many studies all over the world have showed that these medicinal 
plants and their extract have multi-antimicrobial properties 

(Bocanegra-Garcia, 2009; Boklari, 2009 Al-Juraifani, 2011; 
Bakht, 2011). While 25 to 50 % of current pharmaceuticals are 
derived from plants, none is used as antimicrobials (Cowan, 1999). 
Biological effects of these plants on prokaryotic and eukaryotic 
organisms have been discussed by few studies (Bakkali, 2008; Al-
Zubaydi et al., 2009). However, plants have an almost infinite 
ability to synthesize compounds that have diverse bioactive 
properties that we cannot synthesize.  
            In most developing countries, the use of indigenous, 
natural drugs is a common practice because life-saving synthetic 
drugs are beyond the reach of the poor people. In countries such 
as China, India, West African countries and other developing 
countries, it is not only the unavailability or inaccessibility of 
modern pharmaceuticals that drives people to traditional remedies, 
but, more importantly, the existence of a medical system enshrined 
within their customs (Ndamba et al., 1994). 
            Now, there has been an upsurge in the interest in herbal 
remedies in several parts of the world. Many of these herbal 
remedies have found their ways into orthodox medical practice 
(Cowan,1999).  
            For instance, In Nigeria, some of the plant materials used 
in the treatment of ailments include, the Ogbolo roots (Cissus 
popularea) used by the Yoruba of Western Nigeria to improve low 
sperm count (oligospermia) and lack of sperm (azospermia) seeds 
of Ricinus communis used as contraceptives (Sofowora, 1984), 
while Grewia mollis is used for the treatment of typhoid and 
paratyphoid fevers by natives of central (middlebelt) Nigeria  
while B. verticillata a perennial shrubby false-button weedy herb 
found in most parts of the world. The leaves are used in some parts 
of Nigeria for curative purpose as one of the traditional medicines. 
They have been commonly used effectively to cure Eczema-Tinea 
versicolor, ring worm-Tinea capitis, scabies and other skin lesions 
(e.g., infectious dermatitis) toothache, headache, and dyspepsia. 
The juice obtained from the aerial part is applied topically for the 
treatment of skin diseases.  
            The aim of the study is to screen for the antimicrobial 
activity of the stem bark Borreria verticillata stem bark against 
some drug resistant pathogenic bacteria and some dermatophytes 
while the specific objectives include the identification of the 
phytochemical constituents of the various parts of Borreria 
verticillata plant in various solvents, To validate or disvalidate the 

P 
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efficacy of the various plant part extracts by evaluating their anti- 
dermatophytic and anti-drug resistant microbial activities. 
 

II. MATERIALS AND METHODS 
Sample Collection and Preparation 
Plant Material    
            Borreria verticillata is a dicotyledonous plant, which has 
a wide distribution in Nigeria. It consists mainly of trees and 
shrubs. The leaves are opposite, whole and entire (Benjamin, 
1979). The plant is known by different names in various parts of 
Nigeria. Among the Hausas, it is called Nyenyere. The Yorubas 
call it Irawo ile, the people of Edo State call it, Akhevemosibe. 
The TIVs in Benue Sate call it Wantiyo kporou, while the Ibibios 
call it Abia-ikana. 
            Borreria verticillata stem barks was collected from Ucha 
village, a village adjacent to the University of Agriculture, 
Makurdi Local Government of Benue State, Nigeria. A quality 
evaluation of the plant material was carried out in the Department 
of Biological Sciences, University of Agriculture, Makurdi  
 
Sample Preparation  
            The Borreria verticillata plant which was readily available 
in the rainy season was uprooted from the soil. The Borreria 
verticillata leaves was washed with running tap water to remove 
dirty prior to drying process. The sample was cut into small pieces 
and air died for 21 days to reduce moisture content and grinded 
into power with the aid of a pistol and mortar. 
 
Extraction of Plants Material 
            Aqueous solutions of the milled plant parts was prepared 
by soaking 100 g of each in 250 ml hexane for four days. The 
resulting mixture was subjected to gravity filtration and the 
filtrates were concentrated by evaporation in a water bath, dried 
and weighed.  
            The procedure was repeated on the residue using the 
following solvents: hexane, ethyl acetate,  chloroform and 
methanol sequentially in order of polarity. The extracts were 
stored in desiccators (Ushie and Adamu 2010). 
 
Phytochemical Assay 
            Preliminary phytochemical screenings were carried out on 
the crude extracts as described by Brain and Turner (1975), 
Sofowora (1993), Edeoga et al. (2005), Harborne (1973), Okoli et 
al. (2010) and Ushie et al. (2010) to identify the presence of the 
classes of secondary metabolites (Alkaloids, flavonoids, tannins, 
saponins, glycosides, cardiac glycosides, terpenes, steroids, 
phenol). 
 
Test for Alkaloids  
            0.5 g of the extract was stirred with 2 M aqueous 
hydrochloric acid (5.0 ml) on a steam bath. 1.0 ml of the filtrate 
were separately treated with a few drops of Mayer’s reagent, 
Drangendoffs’ reagent, Wagner’s reagent. The resulting solution 
was observed for colour changes.  
 
Test for Tannins  
            0.5 g of each of the plant extracts was boiled with distilled 
water (100 ml) for 5 minutes. To 2.0 ml of the cooled solution 

(filtrate) a few drops of ferric chloride was added. The colour 
change was recorded.  
 
Test for Glycosides  
            A small portion of each of the plant extracts was placed in 
two separate test tubes of 0.1 M H2SO4 was added to one and 
distilled water (5.0 ml) added to the other. The test tubes were 
heated for 45 minutes in a water bath. The cooled solutions were 
made alkaline with a solution of 2 M NaOH.  
            Fehling solutions (5.0 ml) A and B (ratio1:1) was added to 
the two test tubes and were allowed to stand for 3 minutes. The 
solution of the extracts in distilled water serves as control. The 
changes in reaction were observed and recorded.  
 
Test for Saponins  
            The froth test and emulsion test as described by Harborne 
(1975) were used to determine the presence of saponins. A small 
portion of each of the plant extracts was added to distilled water 
(20 ml) in a 100 ml beaker, boiled and filtered and the filtrate used 
for the test.  
             (a) Froth test: 5 ml of the filtrate was diluted with water 
(20 ml) and shaken vigorously and allowed to stand for 30 
minutes. The result was recorded.  
             (b) Emulsion test: 2 drops of olive was added to the 
frothing solution and shaken vigorously. The result was recorded.  
            In order to remove ‘false-positive”, the blood haemolysis 
test was performed on the extract that frothed water.  
 
Test for Anthraquinones  
            0.5 g of each of the plant extracts was shaken with benzene 
(2.0 ml) and filter where necessary. 10 % ammonia solution (4.0 
ml) was added to the filtrate. The resultant mixture was shaken and 
the reaction observed and recorded.  
 
Test for Flavonoids  
             (a) Lead Acetate Test: 0.5g of the extract dissolved in 5 
ml of distilled water. 10 % of lead acetate solution (1.0 ml) was 
added. The colour formation was recorded.  
             (b) Iron (III) chloride. To a solution of 0.5 g of the extract 
in water, two drops of iron (III) chloride was added. A colour 
change noted and recorded. 
 
Test for Terpenoids (Salkowski test)  
            A solution of each of the extract was made by dissolving 
0.5 g of the extract in 2.0 ml of chloroform and concentrated 
H2SO4. The presence of terpenes in the sample was detected as the 
colour changes. 
 
Test for Cardiac Glycosides 

a) Steroidal Nucleaus (Salkowskii’s Test): 0.5g of each 
extract was dissolved in 2cm3 chloroform followed by the 
addition of  concentrated sulphuric acid (H2SO4) to form 
a layer. A reddish brown ring colour at the interface 
signified the presence of steroidal nucleaus (i.e a glycone 
portion of the glycoside) 

b) Keller – Killiani’s Test: About 0.5g of each extract was 
dissolved in 2cm3 of glacial acetic acid containing a drop 
of Iron III chloride (FeCl3) solution. To the mixture, 1cm3 
of concentrated tetraoxosulphate (VI) acid (H2SO4) was 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8668
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              531 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8668    www.ijsrp.org 

added down the side of the test tube. Reddish brown ring 
obtained at the interface indicated the presence of a 
digitoxose sugar component characteristic of 
cardelonides. 

 
Test for Steroids 
            About 0.5g of each ewasxtract  added with 2ml of 
chloroform. After which concentrated sulphuric acid (H2S04) was 
added to the sides of the test tube. 
 
Test for Phenols 
            Ferric chloride test: 0.5g of each extract is treated with 
2ml of water and 10% aqueous ferric chloride solution. The blue 
or green coloration is observed. 
            Gelatin test: About 1% solution of gelatin containing 10% 
NaCl is added to the ethanolic extract. The white precipitate 
formation is observed 
 
Source and Maintenance of Test Organisms 
            Gram-positive organisms (Staphylococcus aureus,  
Bacillus subtilis) and Gram-Negative organisms (Klebsiella 
pneumoniae, Pseudomonas aeruginosa,  Escherichia coli, 
Salmonella typhi) were obtained and confirmed resistant to at least 
two  of  the convectional antibiotics such as chloramphenicol, 
ampicillin and cotromoxazole at the Medical Microbiology and 
Parasitology unit of the Clinical Laboratory department of the 
Federal Medical Centre, Keffi using the antibiogram susceptibility 
tests. 
             The fungi implicated in dermatophytic infections  
(Trichophyton mentagrophytes, Trichophyton rubrum, 
Microsporum canis, Epidermophyton flocossum) were obtained at 
the Medical Microbiology and Parasitology department of the 
Ahmadu Bello University Teaching Hospital. 
They were maintained on nutrient agar and Sarbaround’s dextrose 
agar respectively (Oxoid, UK). Twenty-four hours old pure 
cultures were prepared for use each time.  
 
Antimicrobial Bioassay 
            The bacterial assay procedures of Water Worth (1978) and 
Perez et al. (1990) was employed with small modification (Ushie 
and Adamu, 2010). The methods involved the preparation of the 
culture medium and inoculation. Aseptic technique was used to 
avoid contamination (Ushie and Adamu 2010)  
            The agar plates were inoculated by spreading a small 
volume (0.05 mL to 0.10 mL) of the liquid inoculums (sub-
cultured nutrient broth) by means of an L-shaped glass rod in such 
a way that the surface of the agar in the plates was covered with 
microbes.  
            One microbe was inoculated to one plate making a total of 
ten plates for ten microbes. 
            Five wells for hexane, chloroform, ethyl acetate, acetone, 
and methanol extracts and two for the control were made through 
the aid of a sterile cork borer. 

            The plant extracts were diluted using dilution method and 
in each of the appropriately labelled well (hole) diluted plant 
extract was introduced. Ciprofloxacin and terbinafine were 
introduced in the other two wells (holes) as control.  
            The inoculated plate was left on the bench for about an 
hour to allow the extracts diffuse into the agar. The plates were 
aerobically incubated at 37oC for 23 hours for the bacteria and 72 
hours for the fungi.  
            The diameter of zones of inhibition was measured by 
means of linear instrument in millimeter (venier calliper) and 
recorded (Pedro et al., 2002).  
 
Determination of the minimum inhibitory concentration 
(MIC) 
            To measure the MIC values,  
            Suspension of micro-organisms were made in sterile 
normal saline and adjusted to 0.5 Macfarland standard (108 

Cfu/ml) (NCCLS, 2000). From the stock solution, serial dilutions 
were made to 512, 256, 128, 64, 32, 16, 8, 4 mg/ml (NCCLS, 
2000).  The various concentrations of the stock were prepared in 
about different test tubes labelled 1-8 respectively,  
            These were assayed against the test bacteria. The minimum 
inhibitory concentration was defined as the lowest concentration 
able to inhibit any visible bacterial growth (Al Juraifini, 2011; 
Shahidi Bonjar, 2004). 
  
Determination of Minimum Bactericidal/Fungicidal 
Concentration (MBC/MFC). 
            This was an offshoot of the previously determined MIC. 
Equal volume of the various concentrations of each extract and 
Sarbaround’s dextrose agar (Oxoid, UK) were mixed in micro-
tubes to make up 0.5ml of solution.  0.5ml of McFarland standard 
of the organism suspension was added to each tube (Shahidi 
Bonjar, 2004). The tubes were incubated aerobically at 37oC for 
24 hours for MDR-bacteria, and 72 hours for dermatophytes.   
            These include tube-containing extract without inoculum 
and the tube containing the growth medium and inoculum. The 
MBC was determined by sub culturing the test dilution on Mueller 
Hinton Agar and further incubated for 24 hours.  
            The highest dilution that yielded no single bacterial/fungal 
colony was taken as the Minimum bactericidal/fungicidal 
Concentration (Al Juraifini et al., 2011). This was carried out on 
some of the extracts with high antimicrobial activity and some of 
the highly sensitive organisms. 
 
Statistical Analysis 
            Data obtained were subjected to analysis of variance and 
means separated according to Duncan’s Multiple Range Test at P 
= 0.05.  
            Randomised complete block design was used to determine 
whether there existed any significant differences among the 
treatment means of the antimicrobial activity of Borreria 
verticillata plant leaves. 
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TABLE 1: Nature and yield of different solvents extract of the stem barks of Borreria verticillata 
 

Solvents  Colour of  
Extract  

Texture of  
Extract  

Yield of 
Extract(g)  

Percentage 
Recovery (%)  

Hexane  Brownish  Hard solid  4.00g  4.1  

Chloroform  Brown  Hard powder  3.60g  3.8  

Ethyl actate  Dark brown  Sticky powder  2.00g  2.0  

Aqueous  Light brown  Powder  3.30g  3.6  

Methanol  Light brown  Powder  2.86g  3.4  

 
 

TABLE 2: Result of the qualitative phytochemical screening of the crude extract of Borreria verticillata stem barks. 
 

 Extracts 

Phytochemicals Reagents HE CE EAE AE ME 

Alkaloids a) Wagners 
  

b) Mayer 
  

c) Drangedroff 

- - - - - 

  - - - - - 

   
- 

 
- 

 
- 

 
- 

 
- 

Tannins Solutions of extracts plus Ammonia 
solution 

- - - - - 

Flavonoids a) Lead acetate 
  

b) Ferric Chloride 

+ + - - + 

   
- 

 
- 

 
- 

 
- 

 
+ 

Anthraquinone Extract in benzene plus Ammonia 
solution 

- - - - - 

Terpenes Extracts plus chloroform plus H2SO4 + - - + + 
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Saponins a) Frothy test 
  
b) Emulsion test 

+ + + + + 

   
+ 

 
+ 

 
+ 

 
+ 

 
+ 

Glycosides Extracts plus dilute H2SO4 plus NaOH 
plus Fehiling solution 

 
- 

 
+ 

 
- 

 
- 

 
- 

Cardiac glycosides a) Kellner killani test + - - + + 

b) Salwoski test + + - + + 

Steroids  - - - - - 

Phenols Extract solution plus Ferric Chloride - - - - - 

 
TABLE 3: Diameter of the zone of inhibition of the antimicrobial activity of crude extract in mm of Borreria verticillata stem 

barks on selected MDR bacteria strains and some dermatophytes. 
 

Test organisms  HE CE EAE AE ME CPR TER 

S. aureus 12.67b  13.67b 9.00b  0.00c 0.00c 25.33a NA 

Escherichia coli 10.00c 10.00c  15.33b 14.67b,c 10.00c 26.00a NA 

B. subtilis 6.00b 6.00b 0.00c 6.33b 10.67b 15.67a NA 

Salmonella typhi 2.33c,d 0.00c 6.67c 14.00b  13.67b  21.00a NA 

P. aeroginosa  10.00d 14.33b 23.00a 11.33b,c 14.33b 22.00a NA 

K. pneumoniae 3.00b 2.67b 0.00b 4.00b 4.67b 14.67a NA 

M. canis 8.67c 11.67b,c 12.33b 0.00d 0.00d NA 22.00a 

T. rubrum 0.00c 6.00b 0.00c 8.67b 2.00c NA 23.33a 
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E. flocosum 1.67c 0.00c 3.33b 2.33b 0.00b NA 24.33a 

T. mentagrophytes 5.00b 0.00c 7.00a,b 4.67b 2.67b NA 16.00a 

 
            Data are means of three replicates. Means followed by the same letter in each vertical column are not significantly different 
while means followed by different letter in each vertical column are significantly different  according to Duncan’s multiple range test 
(P = 0.05). 
 
KEYS: HE= Hexane extracts; AE=Aqueous extracts, CE=Chloroform extracts, EAE= Ethyl acetate extracts, ME= Methanol extracts, 
NA= Not Applicable. 
 
TABLE 4: Minimum inhibitory concentration (MIC) in mg/mL of the crude extract of the Borreria verticillata stem barks and 

control drugs. 
 

Extrac
ts 

S. 
aureu
s 

E. 
coli 

B. 
subtil
is 

S. 
typhi 

K. 
pneu
moni
ae 

P. 
aerugino
sa 

T. 
mentagrophy
tes 

T. 
rubru
m 

E. 
flocco
su 

M. 
cani
s 

HE  512 256  -  128 32 128  512 -  -  512  

CE  128  256  512  - 8  -  512  -  -  512 

EAE  -  - -  512 256 64  - 512 -  - 

AE  -  512  -  512 256  - 512 512 -  -  

ME  512 512  256  128 64 8 -  512 -  512  

CPR 256 128 -  - 64 NA NA NA NA 

TER NA NA NA NA NA NA 128 64 128 - 

 
 
KEYS: HE= Hexane extracts; AE=Aqueous extracts, CE=Chloroform extracts, EAE= Ethyl acetate extracts, ME= Methanol extracts, 
NA= Not Applicable. CPR=Ciprofloxacin, TER= Terbinafine. 
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TABLE 5: Minimum Bactericidal/Fungicidal concentration (MBC/MFC) in mg/mL of the crude extracts of the Borreria 
verticillata stem barks and control drugs. 

 
 
Extrac
ts 

S. 
aureu
s 

E. 
coli 

B. 
subtil
is 

S. 
typhi 

K. 
pneu
moni
ae 

P. 
aerugino
sa 

T. 
mentagrophy
tes 

T. 
rubru
m 

E. 
flocco
su 

M. 
cani
s 

HE -  -  -  512  -  - 512  -  -  -  

CE -  256  512  -  - 256  -  256  512  -  

EAE 512  512  -  -  -  256 512  - -  -  

AE  -  -  -  - -  -  -  -  -  -  

ME  -  -  -  512 -  - -  -  -  -  

CPR 512 266 -  - 64 NA NA NA NA 

TER NA NA NA NA NA NA 128 128 256 - 

 
KEYS: HE= Hexane extracts; AE=Aqueous extracts, CE=Chloroform extracts, EAE= Ethyl acetate extracts, ME= Methanol extracts, 
CPR=Ciprofloxacin, TER=Terbinafine 
NA= Not Applicable. 
 

III. DISCUSSION 
            The antimicrobial activity of Borreria verticillata against 
the growth of the selected isolates was observed visually and 
measured. This agreed with the research findings of Sofowora 
(1982); Benjamin (1975); which  pointed out that BVR possess 
antimicrobial action at different concentration depending on the 
bacteria species. 
            It can be observed that the BVR plant possess relatively fair 
antimicrobial properties even in different solvents extracts. 
Cheesbrough (2000) pointed out that the active antimicrobial 
compound diffuses from the disc into the medium and the 
susceptible organisms are inhibited at a distance from the disc. 
The MIC of the crude extracts from the leaves, stem barks and 
roots of the BVR plant proved that the plant has a relatively 
significant anti drug-resistant bacterial and anti dermatophytes 
activity (Benjamin, 1975).  

            Just like other species of the Spermacoce and Borreria 
genus have been found to demonstrate anti drug resistant bacterial 
and even antifungal  and is even as effective as the antiomicrobial 
agents commonly used (Taylor, 2004).  
            The findings of this study, could therefore justify the use 
of this plant in traditional medicine in the treatment of bacterial 
infections and fungal infections most especially dermatophytes 
(Balde et al., 1989; Conserva et al., 2012; Abdullahi-gero et al., 
2014).  
 

IV. CONCLUSION 
            This justifies and validates the claims by the  herbal 
practitioners that the stem bark of Borreria verticillata are used to 
cure some illness and has confirmed that the stem bark of the 
aforementioned plant is of medicinal value due to its antimicrobial 
activity and could be exploited for use in pharmaceutical. 
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Abstract- Horizontal and vertical analysis are among the 
numerous financial statements fraud (FSF) detection methods 
which have been severely criticized for their apparent imprecision. 
This paper intends to reverse this through a new technique which 
combines the two to produce a joint relational trend analysis 
(RTA). The study adopted the desk research method using a 
rehashed five-year financial statement data and employed tables 
and simple MS Excel commands to perform periodic relational 
analysis by comparing the probabilities of the occurrence of a 
percentage of an item in a group for the current period with similar 
probabilities of the same item and group for the base period. The 
new technique produced indices which highlighted not only the 
problem area of the financial statements but also their source(s). 
The findings proved that RTA overcame the deficiencies of its 
fore-runners by offering promising results with greater precision. 
RTA’s easy to apply method makes it possible to timely detect 
FSFs without the need for advanced mathematical modeling. 
 
Index Terms- Financial Statement Fraud; Relational Trend 
Analysis; Financial Ratios; Beneish Model; Horizontal Analysis; 
Vertical Analysis 

I. INTRODUCTION 
inancial statements are the mirror through which a concise but 
detailed picture of the health, worth and status of an enterprise 

can be viewed. This is perhaps the reason why investment 
decisions cannot be made without them. It could also be the reason 
why it is the first port of call for financial fraudsters and fund 
embezzlers who would want to cover their tracks in order to shield 
their nefarious activities from the eyes of the business owners and 
the investing public. The translation and transmission of 
fraudulent acts and their economic values into the financial 
statement in order to cover up such acts and make an otherwise 
unprofitable proposal a feasible one, is what gave rise financial 
statements fraud.  
         Financial statements express the economic condition of a 
company in three ways: (a) the balance sheet reports assets, 
liabilities, and owners’ equity; (b) the income statement accounts 
for the income or loss of the company; (c) and the cash flow 
statement displays the sources and uses of cash (ACFE, 2009).  
Ever since the emergence of financial reporting as a way of 
stewardship accounting during the post-medieval industrial 
revolution in England, the overwhelming importance of a firm’s 
financial statements to the investing public, the government and 
other stakeholders cannot be over-emphasized.  
 

1.1 Fraud and Financial Statements 
         Fraud is defined by the Association of Certified Fraud 
Examiners (ACFE) as an intentionally deceptive action designed 
to provide the perpetrator with an unlawful gain, or to deny a right 
to a victim (Chen, 2018). On the basis of the ACFE definition, we 
define financial statements fraud as the intentional insertion, 
omission or alteration of transactional data in a financial statement 
with the aim to conceal impropriety, deceive and take unlawful 
advantage of the user's decision-making ability.   
         According to Investorpedia.com, five basic types of financial 
statement fraud exist: (i) fictitious sales, (ii) improper 
expense recognition, (iii) incorrect asset valuation, (iv) hidden 
liabilities, and (v) unsuitable disclosures (Investorpedia.com, 
2018). Various researchers in the field of accounting have offered 
suggestions as to the causes of financial statement fraud which 
include the inability of management to follow regulatory 
guidelines, trying to cover financial misfeasance, bad corporate 
governance and a blatant attempt to misrepresent facts to investors 
(BrownStephen, 2004; Hannink, 2013; Rezaee, 2005; Amara, 
Amar, & Jarboui, 2013). Many techniques have been employed to 
detect and curb the scourge, but none has been able to satisfy the 
aspirations of the business enterprise stakeholders globally.  
However, this paper is not more concerned about defining the 
various types financial statements fraud and the causes than it is 
about finding an efficient and effective method of detecting them.  
Therefore, this paper intends to improve on the existing trend 
analysis techniques by using a combination of horizontal and 
vertical trend analyses to produce relational trend indices capable 
of highlighting not only the problem area of financial statements 
but also the source(s) of such problem. 
 

II. LITERATURE REVIEW AND THEORETICAL 
CONSIDERATIONS 

         There are presently a plethora of methods and models 
designed ostensibly for analyzing and detecting financial 
statements fraud, with some just as exotic as their name sounds. 
However, there have been no general agreement as to the 
effectiveness and efficiency of any of the methods or models. 
From the study materials made available at its web site, 
ACFE(2009) identified financial analysis, comparative analysis, 
relationship analysis and ratio analysis as the most common 
techniques of investigating financial statement fraud. Other 
methods were suggested to include risk analysis and risk 
assessment in the preparation and publication of financial 
statements  (Hogan, Rezaee, Riley, & Velury, 2008; Mohamed & 

F 
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Handley-Schachelor, 2014; Seow, 2009). Johnson, Jamal and 
Berryman (1995) suggested the use of standard management 
framing style for suspicious transactions as a method of detecting 
financial statements fraud (FSF) as against multiple 
representations which is less effective (Johnson, Jamal, & 
Berryman, 1995).  
 
2.1 Financial Analysis method 
         Financial analysis techniques can help investigators discover 
and examine unexpected relationships in financial information. 
These analytical procedures are based on the premise that 
relatively stable relationships exist among economic events in the 
absence of conditions to the contrary.   Unexpected deviations in 
relationships most likely indicate errors, but also might indicate 
illegal acts or fraud. Therefore, deviations in expected 
relationships should warrant further investigation to determine the 
exact cause (ACFE, 2009). Financial analysis is also supported by 
a number of authors who employed data mining techniques with 
advanced mathematical models such as decision trees, neural 
networks and Bayesian belief networks with significant results 
(Kirkos, Spathis, & Manolopoulos, 2007). FSF is not only 
perpetrated with numbers, wrongly disclosed information can also 
mislead the reader, this is perhaps the reason for involving text 
mining and linguistic credibility in FSF investigation 
(Humpherys, Moffitt, Burns, Burgoon, & Felix, 2011; Gupta & 
Gill, 2012). 
         Analytical procedures are used to detect and examine 
relationships of financial information that do not appear 
reasonable such as:  differences that are not expected, the absence 
of differences that are expected, potential errors, potential fraud 
and illegal acts, as well as other unusual or non-recurring 
transactions or events. The analytical techniques assist with the 
first steps in the fraud investigation process (ACFE, 2009; Kirkos, 
Spathis, & Manolopoulos, 2007; Humpherys, Moffitt, Burns, 
Burgoon, & Felix, 2011).  Contributing to this debate, one of the 
Big Four prescribes that financial statement fraud investigation 
process should begin with determining areas of operations in 
identifying potential fraud schemes, noting red flags associated 
with the identified schemes, building effective audit steps to 
search for indicators and conducting further inquiry to validate the 
detection or suspicion of the red flag (PriceWaterhouseCoopers, 
2004).  
 
2.2 Comparative Techniques and Financial Relationship 
Analysis   
         ACFE (2009) also suggested the use of Comparative 
Techniques to help identify the relationships among the financial 
data that do not appear reasonable. The procedure includes: (i) 
comparison of current period information with similar information 
from prior periods, since prior period amounts are assumed to be 
the expectation for the current period. A modification of this 
comparison is the incremental approach whereby prior period 
numbers are adjusted for known changes, such as significant 
purchases or sales of assets and changes in lines and volumes of 
business;  (ii) comparison of current period information with 
budgets or forecasts which should include adjustments for 
expected unusual transactions and events; (iii) study of 
relationships among elements of information since certain 
accounts vary in relation to others, both within a financial 

statement and across financial statements; (iv) study of 
relationships of financial information with the appropriate non-
financial information as non-financial measures are normally 
generated from an outside source; (v) comparison of information 
with similar information from the industry in which the 
organization operates because industry averages are reliable in 
stable industries; and (vi) comparison of information with similar 
information from other organizational units. A company with 
several stores might compare one store with another store, using 
one of the stores as a model. The “model” store should be 
sufficiently audited to provide assurance that it is an appropriate 
standard (Institute of Internal Auditors, 2001).  
         The third technique advocated by ACFE (2009) is the use of 
Financial Relationships analysis. This technique is primarily based 
on the understanding of general relationships between certain 
financial statement balances to enable identification of 
relationships that appear unusual. For instance, how would 
increase in sales trigger a response in the cost of sales, or sales 
commission expense? ACFE (2009) maintain that the foundation 
of financial analysis lies on how these questions are answered.  
 
2.3 Financial Ratios and Beneish Model 
         The use of financial ratios is undoubtedly the oldest and still 
the most prefer tool for financial statement analysis which was 
also prescribed by ACFE (2009) as a means of analyzing financial 
statements for consistency. Financial ratios measure the 
relationship between the figures on two different financial 
statements. It can be very useful in detecting red flags for a fraud 
examination as well as understanding a company’s financial health 
(Roxas, 2011; Koornhof, 2000). It is used as a means of 
rationalizing FSF in government financial reporting (Stalebrink & 
Sacco, 2007). It is an effective tool for customer drive and 
performance evaluation in the banking sector (Green & Reinstein, 
2004). It facilitates financial data analysis (Persons, 2011); and 
have been used as a means of comparing FSF in Europe with FSF 
in the United States (Brennan & McGrath, 2007). Financial ratios 
are also involved when analyzing evolutionary financial 
statements fraud (Zhou & Kapoor, 2011). It is also employed when 
using Statistical and Machine Learning Algorithm to analyse 
financial statements (Perols, 2011); and for detecting 
misrepresentations in a financial statement (Ilter, 2014).  Financial 
ratios are also used by financial analysts to compare the strengths 
and weaknesses of companies of interest (Lan, 2012; Gropelli & 
Ehsan, 2000).  
         Another innovative method advocated by Investorpedia.com 
(2018) for financial statement analysis is the use of the Beneish 
model. The Beneish Model is a mathematical model which 
evaluates eight ratios to determine the likelihood of earnings 
manipulation. Asset quality, depreciation, gross margin, leverage 
and other variables are factored into the analysis. Combining the 
variables into the model, an M-score is calculated; a value greater 
than -2.22 warrants further investigation as the firm may be 
manipulating its earnings while an M-score less than -2.22 
suggests that the company is not a manipulator(cite).  
         The major problem with the Beneish Model and all other 
ratio-related strategies is that the full picture of the statement's 
situation can only be relied upon as long as the results are 
comparable to the industry and to the specific firm's historical 
average. Another important setback for these enumerated 
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techniques is that they lack the required precision to identify the 
exact problem spots on the suspected financial statements as most 
came as a result of mere academic inquiry devoid of any industrial 
impact as in the use of academic literature analysis (Hogan, 
Rezaee, Riley, & Velury, 2008); or the use of text mining (Gupta 
& Gill, 2012); or the employment of machine learning algorithm 
(Perols, 2011). In other words, most researchers prefer to employ 
the rhetoric of guess work to actually unravelling the truth. This 
brings us back to an old neglected but potentially reliable 
alternative in the form trend analysis. 
 
2.4 Trend Analysis  
         Trends are discernible patterns through which we evaluate 
the consistency of occurrence of transactions, economic and 
natural events and phenomena. Trend analysis is perhaps one of 
the oldest transactional discrepancy spotting method.  It is a 
technique used to predict the future path of transactional 
movements based on the observed past movements.  According to 
WebFinance, Inc (n.d.), trend analysis tries to predict a trend like 
a bull market run and ride that trend until data suggests a trend 
reversal as in stock market transaction (WebFinance, Inc., n.d). 
Trend analysis attempts to spot a pattern and could be used to 
estimate uncertain events in the past (Immerwahr, 2004).  In 
project management, trend analysis is a mathematical technique 
that uses historical results to predict future outcomes.  It achieves 
this by tracking variances in cost and schedule performance which 
inadvertently acts as the quality control tool (PMBOK, 1997).    
Trend analysis might mean different things to differing 
professional groups. In statistics, trend analysis often refers to 
techniques for extracting an underlying pattern of behavior in a 
time series which would otherwise be partly or nearly completely 
hidden by noise.  In accounting, trend analysis is also known as 
horizontal analysis and it is used to analyse financial statements to 
show changes in the amounts of corresponding accounting items 
over a period of time (Accounting for Management.Org, n.d).  
ACFE (2009) identifies two types of trend analysis - horizontal 
and vertical analyses; and defines horizontal analysis as a 
technique for analyzing the percentage change in individual 
financial statement items from one year to the next. Using the first 
period in the analysis as the base, the changes in the subsequent 
periods are computed as a percentage of the base period. If more 
than two periods are presented, each period’s changes are 
computed as a percentage of the preceding period. The resulting 
percentages are then studied in detail. Vertical analysis on the 
other hand, emphasizes the relationship of statement items within 
each accounting period. (ACFE, 2009). 
 
2.5 Relational Trend Analysis 
         Relational trend analysis combines both the horizontal and 
vertical analyses and introduces indices and group means to 
identify incongruent relationships. Relational Trend Analysis is 
precipitated on the belief that financial transactions are expected 
to follow a consistently improving pattern over the years based on 
the adopted accounting policies, and a negative departure from this 
expectation will be viewed as a sign that an untoward occurrence 
must have transpired. 
         Modern accounting investigations use relational trend 
analysis because it is more informative to show the changes in the 
ratios of the current year in relation to the base or previous year. 

To determine the ratios, the item of income or expenditure on 
focus is divided by either the total amount under the group of that 
item or by the accounting measure in focus such as gross operating 
margin, net profit before tax or shareholders’ funds, etc. When the 
required accounting ratios are computed, the trend or horizontal 
analysis can then be performed by determining the percentage 
change of the current year figures on the previous or base year 
figures. These change statistics are then grossed to determine 
whether there are radical departures from the previous period 
transactions and what area of the transactions should be probed for 
details (Enyi, 2019). The formula to determine the percentage 
change is given as: 
 % Change = 𝐶𝐶𝐶𝐶𝐶𝐶−𝑃𝑃𝐶𝐶𝐶𝐶

𝑃𝑃𝐶𝐶𝐶𝐶
      

 (1) 
                                               
         For a multi-period, the trend analysis changes to reflect the 
step by step periodic approach. The formula for the percentage 
change in a multi-period trend analysis for each year of the years 
under consideration is given as: 
% Changet  = YtR – Y0R

Y0R
      

 (2) 
                            
Where, 
  CYR = Current year ratio 
  PYR = Previous year ratio 
YtR  =  Year t ratio 
  Y0R =  Base year ratio 
 
         However, a further refinement to these formulas showed that 
better deductive information can be obtained by modifying 
formulas (1) and (2) to reflect the relational changes between the 
base year transactions and the current year’s and showing the 
changes between the base year relational figures and the current 
year relational figures. This, as will be seen later produces a true 
comparative analysis. The new refined formulas are given as: 
  TR = 100𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
     

   (3) 
  RC = BTR – CTR   
   (4) 
For multi-period analysis, the two formulas can be combined into 
one as follows: 
  TRC = 100𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶

𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶
−  100𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
   

   (5) 
Where, 
 TR = Transactional relationship 
 RC = Relational change 
 TRC = Transactional relationship change 
 CYiA = Current year item amount (item as a part of a 
transaction group) 
 CYgT = Current year transaction group total 
 BYiA = Base year item amount (item as a part of a 
transaction group) 
 BYgT = Base year transaction group total 
 CYiAt = Year ‘t’ item amount (item as a part of a 
transaction group) 
 CYgTt = Year ‘t’ transaction group total 
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t counts from 1 to n, where n is the number of periods under review 
minus the base year. 
 

III. METHODOLOGY 
         The study adopted the desk research method using a 
rehashed five-year financial statement data extracted from a case 
study firm which true identity was obscured for security and 
ethical reasons. Using tables and simple MS Excel commands, the 
relational analysis was performed by comparing the probabilities 
of the occurrence of a percentage of an item in a group for the 
current period with similar probabilities of the same item and 
group for the base period. The differences are then grossed up 
vertically to produce the group relational trend means. 
 

IV. RESULTS/FINDINGS 
         The financial statements on table 1 and the relational 
analysis on table 2 were used as an example to illustrate the use of 
relational trend analysis in FSF investigations. 
 
4.1 Points to note on the data and the analysis 
         The financial statement follows the format of normal 
financial statements. The first segment deals with the balance 
sheet items while the income statement, breakdown of the current 
assets, and the profit appropriation sections follow in that order. 
The statement contains five years (accounting periods) 
transactional information which were expected to be consistent in 
both policy and financial regulation application for all the periods 
under consideration.   
 
4.2 Interpretation of the Trend Figures 
         Table 1 holds the figures extracted from our case company’s 
financial statements for five years. Table 2 uses formulas (3) and 
(4) enunciated earlier in 2.5 to produce the transactional 
relationships and their level of changes from the base year. The 
transactional relationship is arrived at by dividing the individual 
item transaction amount with the total of that group of transactions 
for the period under consideration. The information is in two 
groups, the transactional relationship on the right and the changes 
from the base year on the left. 
         The main information required is given by each transactional 
group’s trend mean, while the individual item detail is shown 
above the trend mean. A clean slate is given to the period with a 
zero trend mean for that transaction group. That simply means that 
no irregularity is present in that transaction group for that period. 
On the other hand, a non-zero trend mean indicates that the 
transaction group is suspect and should be investigated further.  
 

V. DISCUSSIONS 
         From the result of the analysis in table 2, all the balance sheet 
(statement of financial position) items seemed to have passed the 
relational litmus test for all the periods under scrutiny, implying 
that all the balance sheet items for subsequent years were treated 
with consistency and are in conformity with extant regulations and 
the accounting policies applied in the base year. However, this is 
not so for the Income Statement expense analysis which indicates 

that the 2015 accounting period has a question mark under the 
Admin Cost Analysis with a trend mean of 1.0. A closer look at 
the components of the group revealed that though the Marketing 
Expenses had a cost saving of 0.3 trend index, the General/Admin 
Costs (GAC) rose inexplicably by 1.3 trend index. A further look 
at the transactional relationship for the GAC informs that only the 
item’s expenditure for the 2015 period was as high as 9.8 while 
other periods including the base period averaged 8.6. This is a 
strong evidence that something out of the ordinary happened to the 
GAC expenses for 2015 and should be subjected to further 
investigation.  
         Just as the case with the GAC for 2015, the Cost of Goods 
Sold (CGS) for 2018 deserves further scrutiny because while the 
previous three years showed efficiency with quality reductions in 
their CGS trend indices, the 2018 showed a sharp increase in CGS 
trend index from -1.1 to 1.5 (a 2.6 index point increase).  
         While increase in trend index point could be a source of 
concern for expenditure and costs, it is the other way round for 
income. Because the income analysis combines turnover with the 
profitability measurements thereon, the trend mean is not expected 
to have zero values, but a progressive firm should be capable of 
maintaining a positive income trend means for all periods. A look 
at the Income Analysis also confirms that the 2015 accounting 
period is indeed a problem spot. While other periods, aside the 
base year 2014, recorded positive trend mean index in accordance 
with their profitability, only the 2015 accounting period recorded 
a negative trend mean index, thereby making a case for proper 
investigation to unearth the root cause. 
 

VI. ASSUMPTIONS OF RELATIONAL TREND ANALYSIS 
         To effectively apply the relational trend analysis to forensic 
investigations in accounting, the following assumptions must be 
borne in mind (Enyi, 2019): 

a) The base year transactions are assumed to be correct and 
conforms with the firm’s corporate objectives, consistent 
with the firm’s accounting policies and complies with 
government regulatory requirements; 

b) All periods transactions emanate or arise from the 
ordinary or normal business for which the firm is 
established, and that all extraordinary items are duly 
disclosed as such in the financial statements; 

c) There was no alteration to reporting period and 
accounting policies were consistently applied to all 
periods and that changes arising thereon have been duly 
adjusted in the financial statements under consideration.  

 

VII. CONCLUSION 
         The paper looked at the theories and techniques employed in 
financial statements analysis and highlighted areas of strengths 
and weaknesses for each. An attempt to use a new method called 
relational trend analysis to improve the deficiencies of fore-
runners shows promising results as the computed trends 
highlighted problem spots with the required precision. With this 
easy to apply solution it is now possible to timely detect financial 
statements frauds without the need for advanced mathematical 
modeling.  
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VIII. FUTURE RESEARCH 
         This research was carried out on the data extracted from a 
non-manufacturing company, it is recommended that further 
research on this method of financial statements fraud analysis and 
detection be carried on other types of companies such as 
manufacturing, construction and service companies to further 
validate the findings of this research. 
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Tables 
Table 1: BrainTech Ltd., five years financial statements 

Statements of Financial Position      
 2014 2015 2016 2017 2018 
  '000  '000  '000  '000  '000 
Assets      
Current Assets 750000 733000 807500 802000 795800 
Fixed Assets 195000 307000 302000 311000 305800 
Investments 544500 570000 531000 585000 593400 
Intangible Assets 150000 150000 175000 175000 175000 
      
Total Assets 1639500 1760000 1815500 1873000 1870000 
      
Liabilities      
Current Liabilities 310000 343000 334160 372130 335540 
Long-Term Liabilities 200000 300000 300000 300000 300000 
Total Liabilities 510000 643000 634160 672130 635540 
      
Shareholders' Equity:      
Ordinary Shares @ N1 par value 600000 600000 600000 600000 600000 
Reserves 150000 200000 220000 245000 275000 
Retained Earnings 279500 217000 261340 255870 259460 
Shareholders' Equity 1029500 1017000 1081340 1100870 1134460 
      
 9% Preference Shares @ N10 par  100000 100000 100000 100000 100000 
      
Total Liabilities & Equity 1639500 1760000 1815500 1873000 1870000 
      
Current Assets Details      
 2014 2015 2016 2017 2018 
  '000  '000  '000  '000  '000 
Cash and Bank Balances 190500 164700 205105 203708 202500 
Marketable Securities 175000 160000 188200 186866 185400 
Accounts Receivables 115000 120000 123800 122950 122000 
Inventories 264000 283000 284240 282900 280400 
Prepaid Expenses 5500 5300 6155 5576 5500 
Total Current Assets 750000 733000 807500 802000 795800 
      
Statement of Comprehensive Income     
 2014 2015 2016 2017 2018 
  '000  '000  '000  '000  '000 
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Turnover 1798000 1500000 1835000 1812750 1905600 
Cost of Goods Sold 1243000 1020000 1137700 1233900 1345100 
GROSS PROFIT 555000 480000 697300 578850 560500 
Less      
Marketing Expenses 241000 197000 245960 243500 259200 
General/Administrative Expenses 154000 147400 158000 155400 157600 
Total Operating Expenses 395000 344400 403960 398900 416800 
      
OPERATING PROFIT 160000 135600 293340 179950 143700 
Other Income 8500 11000 13560 22000 87500 
PROFIT BEFORE INTEREST & 
TAX 168500 146600 306900 201950 231200 
Interest Expense 6000 12000 18000 18000 18000 
PROFIT BEFORE TAX 162500 134600 288900 183950 213200 
Income Tax 71500 58100 115560 75420 90610 
NET PROFIT 91000 76500 173340 108530 122590 
      
Statement of Retained Earnings      
 2014 2015 2016 2017 2018 
  '000  '000  '000  '000  '000 
Retained Earnings B/Fwd 187500 179500 197000 261340 255870 
Net Profit for the year 91000 76500 173340 108530 122590 
Profit for Appropriation 278500 256000 370340 369870 378460 
Less:       
Transfer to Reserves 50000 20000 25000 30000 10000 
Preference Dividends 9000 9000 9000 9000 9000 
Ordinary Dividends 40000 30000 75000 75000 100000 
Retained Earnings C/Fwd 179500 197000 261340 255870 259460 
      
Income Analysis      
Turnover 1798000 1500000 1835000 1812750 1905600 
Gross Profit 555000 480000 697300 578850 560500 
Operating Profit 160000 135600 293340 179950 143700 
Other Income 8500 11000 13560 22000 87500 
Profit Before Interest and Tax 168500 146600 306900 201950 231200 
Profit Before Tax 162500 134600 288900 183950 213200 
Net Profit 91000 76500 173340 108530 122590 
      
Standard Ratio Analysis      
Gross Profit Margin 30.87 32.00 38.00 31.93 29.41 
Operating Profit Margin 8.90 9.04 15.99 9.93 7.54 
Asset Turnover Ratio 1.10 0.85 1.01 0.97 1.02 
Return on Capital Employed 5.55 4.50 9.70 5.88 6.55 
Return on Debt 30.33 19.13 43.34 27.13 30.65 

 
Source: Enyi (2019) 
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Table 2: Relational Trend Analysis 

 Transactional Relationship Changes from base year 
 2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 
 % % % % %      
Assets           
Current Assets 45.7 41.6 44.5 42.8 42.6 0.0 -4.1 -1.3 -2.9 -3.2 
Fixed Assets 11.9 17.4 16.6 16.6 16.4 0.0 5.5 4.7 4.7 4.5 
Investments 33.2 32.4 29.2 31.2 31.7 0.0 -0.8 -4.0 -2.0 -1.5 
Intangible Assets 9.1 8.5 9.6 9.3 9.4 0.0 -0.6 0.5 0.2 0.2 
Assets Trend Means      0.0 0.0 0.0 0.0 0.0 
           
Liabilities           
Current Liabilities 60.8 53.3 52.7 55.4 52.8 0.0 -7.4 -8.1 -5.4 -8.0 
Long-Term Liabilities 39.2 46.7 47.3 44.6 47.2 0.0 7.4 8.1 5.4 8.0 
Liabilities Trend Means      0.0 0.0 0.0 0.0 0.0 
           
Shareholders' Equity:           
Ordinary Shares @ N1 58.3 59.0 55.5 54.5 52.9 0.0 0.7 -2.8 -3.8 -5.4 
Reserves 14.6 19.7 20.3 22.3 24.2 0.0 5.1 5.8 7.7 9.7 
Retained Earnings 27.1 21.3 24.2 23.2 22.9 0.0 -5.8 -3.0 -3.9 -4.3 
Equity Trend Means      0.0 0.0 0.0 0.0 0.0 
           
Current Assets Details           
Cash & Bank Balances 25.4 22.5 25.4 25.4 25.4 0.0 -2.9 0.0 0.0 0.0 
Marketable Securities 23.3 21.8 23.3 23.3 23.3 0.0 -1.5 0.0 0.0 0.0 
Accounts Receivables 15.3 16.4 15.3 15.3 15.3 0.0 1.0 0.0 0.0 0.0 
Inventories 35.2 38.6 35.2 35.3 35.2 0.0 3.4 0.0 0.1 0.0 
Prepaid Expenses 0.7 0.7 0.8 0.7 0.7 0.0 0.0 0.0 0.0 0.0 
CA Trend Means      0.0 0.0 0.0 0.0 0.0 
           
P&L Expense Analysis           
Cost of Goods Sold 69.1 68.0 62.0 68.1 70.6 0.0 -1.1 -7.1 -1.1 1.5 
           
Admin Costs Analysis           
Marketing Expenses 13.4 13.1 13.4 13.4 13.6 0.0 -0.3 0.0 0.0 0.2 
General/Admin Costs 8.6 9.8 8.6 8.6 8.3 0.0 1.3 0.0 0.0 -0.2 
Admin Cost Trend 
Means      0.0 1.0 0.0 0.0 0.0 
           
Interest Expense 0.3 0.8 1.0 1.0 0.9 0.0 0.5 0.6 0.7 0.6 
Income Tax 4.0 3.9 6.3 4.2 4.8 0.0 -0.1 2.3 0.2 0.8 
           
Income Analysis           
Turnover 0.0 -16.6 2.1 0.8 6.0 0.0 -16.6 2.1 0.8 6.0 
Gross Profit 30.9 32.0 38.0 31.9 29.4 0.0 1.1 7.1 1.1 -1.5 
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Operating Profit 8.9 9.0 16.0 9.9 7.5 0.0 0.1 7.1 1.0 -1.4 
Other Income 0.5 0.7 0.7 1.2 4.6 0.0 0.3 0.3 0.7 4.1 
Profit Before Interest and 
Tax 9.4 9.8 16.7 11.1 12.1 0.0 0.4 7.4 1.8 2.8 
Profit Before Tax 9.0 9.0 15.7 10.1 11.2 0.0 -0.1 6.7 1.1 2.2 
Net Profit 5.1 5.1 9.4 6.0 6.4 0.0 0.0 4.4 0.9 1.4 
Income Trend Means      0.0 -14.7 35.0 7.5 13.6 

 
Source: Enyi (2019) 
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Abstract 

As the usage practices of Social Media have been witnessed as growing continuously from the past years, it always looks as 
if there is a conclusive necessity to execute the ways that how social media marketers can gain from loads of opportunities they are 
having from this climbing popularity. To identify the behavior of social media marketing, particularly Facebook and Twitter, the 
study tries to identify the influence of different predictors that can control consumer behaviour. These predictors or variables include 
Information Satisfaction, Vividness and Entertaining Content. A quantitative research methodology was employed. The primary 
source of data collection was questionnaire with 250 respondents using convenient sampling method, which shows that all these 
variables put a very positive and conclusive impact on consumer behaviour. The impact of Information satisfaction and Entertaining 
Content is found to be quite strong while vividness of social media marketing content is also having a significant impact but at a lesser 
level than others i.e. Information Satisfaction and Entertaining Content. The study proposes a prodigious scope for social media 
marketers and suggests to keep their social media posts as much as interesting, colourful, entertaining and providing required 
information properly rather than only casual and plain content. 

Keywords: Social Media Marketing, Information Satisfaction, Vividness, Entertaining Content. 
 
 

Introduction 

Social media is counted in one of the most popular online services (Zúñiga & Jung, 2012) and has become a best opportunity for any 
brand to bond with the potential consumers. (Neti, 2011). 

In the existing largely growing environment and globalization age, many things have switched to online platforms because everyone 
has a necessity to effectively manage time. A large number of individuals, business are having their investments in internet based 
technologies and social networking. One of the key benefits carried by the internet is that businesses get an opportunity to reach the 
population of potential customers all around the world. (Kailani & Kumar, 2011). It enables them to run their business online and 
enlarge the scope to access more customers. Every time, millions of different people are there on the internet from all over the world. 
According to online statistics (internetworldstats, 2017), around 3.73 billion people are using internet worldwide. 

Social media communication puts its profound impacts on the decision making of consumers. Social media and mainly the social 
networking websites deliver the consumers with a virtual space to interconnect which also could be a vital mediator of the consumer 
socialization. (Vinerean et al. 2013). 

 Figures by a statistics providing online portal Statista update that social media users    were estimated 2.34 billion worldwide in 2016 
while in 2017, the figure is estimated as 2.51 billion. 
 
Furthermore, the most popular social sites according to the same source are Facebook, WhatsApp, YouTube, Facebook 
Messenger and WeChat. 
 
In Pakistan, the most popular social media sites as a report by The News Tribe are including Facebook, and Twitter while 
some others include Google+, LinkedIn etc. 
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Social media marketing companies need to align their strategies with global strategies of marketing in order to avoid the potential 
risks of damaging their brand name. (Saravanakumar & akshmi, 2012). The aim of this relative study is to detect how businesses can 
operate in the social media marketing in higher effective manner for reaching a large total of consumers anywhere worldwide. 

 
Literature Review 

The detailed and comprehensive analysis of various publications and articles by a number of researchers has been done from all 
around the world. It covers the area of this study and shows an association with the work done in this research with previous studies 
in the same field. 

Internet has strongly reformed the user experience. Users employ websites to explore information, sell and purchase, online 
streaming, find their friends and for entertainment purpose. Moreover they take part in political discussions. Furthermore it is used 
for having connections. Users nowadays quite repeatedly use internet for the purpose to become social and enlarge the friend circle. 
(Correa et al., 2011). 

Referring to Zafarani and Liu (2013), the social media is being utilized by people for diverse objectives. When the corresponding 
ways of information are joined, there can be healthier user profiles constructed in order to develop online services like validating 
information there online. 

Neti (2011) found two key benefits that social media enables users to gain. First it reduces staff time by cost saving and secondly 
it improves the chances for higher generation of profits. Moreover, social media makes organizations to enable their customers 
assist other customers and share information. Consequently the advantages include brand awareness, referrals, brand scope etc. 

Instead of purchasing something with having a little information about it, users their-self have become explorer and researching about 
the products (Loanăs & Stoica, 2014). The study examined the association between social media with the behavior of consumers and 
found that before buying something, consumers like to go through the available information and study about others’ opinions as well. 
Mangold and Faulds (2009) argued that aimed at the promotion mix, social media is combination of various hybrid components. 
Users are most probably to discuss about companies if they have a feeling to know much about that company or the product. The 
content of social media discussions between the consumers are managed by outside managers straight through. The research also 
suggests to utilize the traditional ways as promotion with the online tools to market. 

Taylor and Strutton (2012) presented self enhancement as an influence towards sharing online marketing, or advertisement. Focusing 
on the entertaining kind of ads, the research proposed that users perform sharing these ads to show their hedonic experience. 
Moreover they also do this to show the intellect of identity. Furthermore, self-image impacts the ads online which are considered 
quite entertaining by the consumers. 

Hanna et al. (2011) mentions that where companies are vigorously switching towards social marketing platforms and having 
workout to access consumers online, there are a high number of those facing troubles and challenges. The challenge is that though 
they identify the requirements to be present and active there on the various social sites but they do not actually recognize how to 
effectively use opportunities for them offered by the custom of activity on social media. 
Trusov et al. (2009) while studying on social networking sites, performed an analysis between word of mouth and old ways of 
marketing or traditional type of techniques to market. Based on the generated incomes from the impressions of marketing offered 
to a new participant, the financial worth of word of mouth can be found as the research explored. 
Labrecque (2014) mentions that as the brands had made their positions strong using the social media platforms, the expectations 
made by the consumer are gone higher and that’s why they are encouraging the establishment of technologies to help with the 
process of making users engaged. Social media enables marketers to hold a direct contact with consumers. 

Chu and Kim (2011) carried out an investigation on factors which determine consumer commitment in word of mouth in sites 
offering social networking. Social networking sites’ possibility for the users to collect useful data related to products from 
information kept by others may not influence the word of mouth as the research found. That could be due to the reason that users 
may switch to other information sources for example review sites in order to get a more trustworthy way of knowledge about that 
product or service when going to have decision. 

Park and Kim (2003) identified the key factors putting their influence on users buying behavior and mention that the information 
satisfaction about any product covers the knowledge about its related features, user recommendations, and assessments etc. In order 
to content the informational need of users, the information is required to be conversant and enough to assist customers make a 
decision and reliable for representing the content. 
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With the in depth evaluation of the literature, the study found a number of elements and essential attributes of social media marketing 
which might have sizeable impression on consumer behavior though they might be either positively or negatively related to that 
behavior. 

The research picks three considerable elements or independent variables here: ‘Information satisfaction’ offered by social media 
marketing content, ‘Vividness’ of content as well as ‘Entertaining content’. The impact of these variables has been analyzed on 
consumer behavior towards social media marketing.  
 

Problem Statement 
  
Internet usage all around the world is climbing continuously and so the use of social media marketing. The endorsement by its users 
for Social media has transformed the way organization use to advertise their products and/ or the services. However still some 
companies struggle to be successful through social media marketing. The challenge is that they are unable to recognize how to 
effectively use social media opportunities for them. (Hanna et al., 2011). 

Objectives  

Significance 
Findings of study will be valuable for various businesses utilizing social media                                           promotional tool to 
provide them an insight of consumer behavior and attributes which are correlated positively or negatively to their purchasing 
attitude in social media marketing perspective. The research will also benefit any future researchers in the same field. 
 
 Hypotheses 
 
H1: There is a significant relationship between Information Satisfaction of social media and consumer behavior 
H2: There is a significant relationship between Vividness of social media and consumer behavior 
 
H3: There is a significant relationship between Entertaining Content on social media and consumer behavior 
 
Research Methods 

The gathered data for analysis is mainly primary. A questionnaire was designed to collect the data. Each research variable includes 
four questions of it and making sixteen questions in total. 

Sampling type chosen is ‘convenient sampling’. Sample includes mostly higher education students or employees who are presently 
working in varied companies there in Karachi. 

Overall 250 questionnaire were circulated to collect the data and all of them responded, the majority of  respondents are students of 
higher education institutions or employees of various organization of Karachi city. 

For the purpose of gathering data, a questionnaire was structured. Likert scale of five points scaling. The five options of Likert scale 
varies from strongly disagree to strongly agree.  
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Validity and Reliability Test 
Its results have been shown here for all the independent and dependent variables. The value of Cronbach’s Alpha of every taken 
variables is higher than 0.5 so the data is proved to be reliable. 

Information Satisfaction 
 

 
Reliability statistics for Information Satisfaction as indicated in Table 3.1 is 0.723 which shows that the data gathered is ample 
reliable. 

Vividness 
Reliability statistics for second independent variable Vividness as indicated in below Table 3.2 is 0.832 which shows that the data 
gathered for this variable is reliable as well. 

 
Entertaining Content 

 
Reliability statistics for third independent variable Entertaining Content as indicated in above Table 3.3 is 0.838 which shows that the 
data gathered for this variable is reliable. 

Consumer Behavior 

 

Reliability statistics for dependent variable Consumer behavior as indicated in above Table 3.4 is 0.804 which shows that the data 
gathered for this variable is also reliable. 

Overall reliability statistics have been indicated below. 

 

Research Model Development 
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Statistical Model 
Model of regression is taken to find out results 

iiiii ECVVISCB µββββ ++++= 3210  
After running regression in chapter 4, following is the achieved model 
CBi = 0.325 + 0.437(ISi) + 0.173(VVi) + 0.323(ECi) 
Where, 
CB is Consumer behavior (Dependent Variable)  

 is a constant 
β1 is coefficient of information satisfaction, β2 is the coefficient of vividness, β3 is the coefficient of entertaining content and μ is the  
Error  term. 

Statistical Techniques 
 
As per the nature of research linear regression method has been applied using the software SPSS. 
Results 
The data has been collected from 38.4% females and 61.6% male respondents and regression results are displayed below. 

Findings and Interpretation 

Regression test selected to show an interconnection between dependent and independent variables. The dependent variable of the 
research as mentioned before is ‘Consumer Behavior’ while independent variables are, ‘Information Satisfaction‘, Vividness’ and 
‘Entertaining Content’. Table 4.1 above is representing the results of model summary and as the value of R-Square is 0.581 that is 
proving that the research model is fit enough and 58% variance is there in dependent variable Consumer Behavior is enlightened by 
independent variables Information Satisfaction, Vividness and Entertaining content.  

Furthermore, the above table 4.2 ANOVA shows Sig’s value =0.000 and F =113.565. This shows that research model is amply 
significant. Moreover, it mentions the acceptance of alternate hypotheses while null hypotheses of this study are rejected. 

Table 4.3 above, results of regression test have been displayed and independent variables and hypotheses are interpreted below.  

1. Information Satisfaction: This variable got the sig = 0.000 so proves that there is a significant relationship between Information 
Satisfaction and consumer buying behavior  as this is less than 0.05. While β = 0.437 is showing its extent to impact dependent 
varianle. 

2. Vividness: This independent variable got the sig = 0.003 so also verifies that there is a significant relationship between vividness 
and consumer buying behavior. While β = 0.173 is showing its extent to impact dependent varianle Consumer Behavior. 

3. Entertaining Content: This independent variable also got the sig = 0.000 so verifies that there is a significant relationship between 
Entertaining Content and consumer buying behavior. While β = 0.173 shows its extent to impact the variable Consumer Behavior. 

Thus, the results prove that all the alternate hypotheses in this relative study are accepted and null hypotheses are simply rejected. 
Following is the retrieved regresion model. 

CBi = .325 + .437 ISi + .173VVi + .323ECi 

Discussions 
The results exhibit that Social Media including Facebook and Twitter are pretty much prevalent among the people of Karachi, 
specially the students or professionals. Consequently this is a constructive try to pinpoint the stimulation caused by social media 
marketing on its users; behavior. 

Though there have been a plenty of studies earlier on the subject executed but the current research tried to bring out different type of 
predictors which in the past have not been covered for researches on Social Media Marketing in Karachi or somewhere else in 
Pakistan. The predictors taken in this study are different from those that have been selected in Pakistan by the former researchers, but 
seemed to have a very strong impact on consumer behavior. 

Conclusion 

0β
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Social media such as Facebook and Twitter notification, information, news and entertainment related posts put a momentous influence 
on consumer behavior as the research found as 82.4% respondents are agreed that they like to receive social media notifications in 
their PC/ mobile and 88% are agreed that they like to have information through social media about their friends/ family’s activities, 
events, current affairs and news. 

The importance of vividness content for social media marketing has also been witnessed where a majority i.e. 74.8% agrees that 
colorful, bright and vibrant social media posts attract them and 80.8% of them agree that they share vivid (colorful, glowing, lively) 
posts on their Facebook/ Twitter page. 

Similarly, towards social media entertainment related posts, there are 75.2%  respondents who are agreed that they are attracted 
towards such posts and 72.8% are agreed that the share such posts therefore the importance and influence of entertaining content on 
consumer behavior has also been witnessed in the research. 

Policy Implications 
The consumers of social media in Karachi are found to be greatly attracted towards social media notifications, information, current 
affairs, news and entertainment related posts while agreeing that the content should be vivid i.e. colorful, glowing, lively. Thus for the 
social media marketers, it is recommended to keep their social media activates or posts as much as interesting, colorful, entertaining 
and providing required information properly rather than only casual and plain content. 

Future Research 
The study, in its narrow scope has been carried out in Karachi only and there is a great scope to execute the same in other cities, towns 
or villages in Pakistan. Moreover as the respondents involve mostly highly educated people, either students or professionals, it would 
be interesting to see that how the social media marketing can influence less educated people who make use of it or school students. 
Thus the future researchers have loads of opportunities to explore this subject further. 
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 Table 3.1 (a) 

Reliability Statistics for Information Satisfaction 

 
Table 3.1 (b) 
Reliability Statistics for Vividness (VV) 
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Table 3.1 (c) 
Reliability Statistics for Entertaining Content (EC) 

 
Table 3.1 (d) 

Reliability Statistics for Consumer Behavior 
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Table 4.4 
Hypotheses Assessment Summary 

S. No. Hypothesis t β Sig 
Empirical 

Conclusion 

H1 
There is a significant relationship  
between Information Satisfaction of social 
media and consumer behavior 

6.956 0.437 .000 Accepted 

H2 
There is a significant relationship between 
Vividness of social media and consumer 
behavior 

2.951 0.173 .003 Accepted 

H3 
There is a significant relationship between 
Entertaining Content on social media and 
consumer behavior 

5.358 0.323 .000 Accepted 
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Abstract- Transparent and conducting oxide (TCO) glass 
electrode is the essential part of solar cell system. Fluorine-
doped tin oxide (SnO2:F) (FTO) and indium-doped tin oxide 
(SnO2:In) (ITO) are TCO layers of glass electrode. In this 
work, type of semiconductor has been determined by hot point 
probe method and optical properties of FTO and ITO have 
been studied to improve the performance of solar cell 
efficiency by UV-VIS spectroscopy. The comparison of 
optical properties of FTO and ITO shows that ITO has low 
absorbance, high transmittance and low reflectance. The band-
gap energy of FTO is 3.65 eV and that of ITO is 3.75 eV.  
 
Index Terms- band-gap, FTO, ITO, SnO2, TCO,  
                       UV-VIS spectroscopy 
 
 

1. INTRODUCTION 
 

The sun is a very abundant and democratic source of 
energy that can be freely and directly supplied to our home. 
The amount of solar energy reaching the earth surface is 
120,000 terawatts (TW). The currently estimated energy 
consumption for seven billion people worldwide is about 13 
TW. So, there would be no worry about the energy supply line 
even if a small fraction of sun light could be converted to 
alternative and usable energy forms. Solar energy is the perfect 
clean energy resource to solve the serious environmental 
problem such global warming. So, the searching for affordable 
solar energy technology is one of the hottest research fields all 
over the world[1,2]. 

Tin (stannic) oxide (SnO2), wide band-gap       n-type 
semiconductor, thin film is one of the TCO layers on glass 
substrate. To get more conductivity of film, a few impurity 
atoms are added to SnO2 solution, called doping. The effect of 
doping concentration during deposition reaction influences the 
crystal growth.  

In this work, semiconductor type of FTO and ITO has 
been determined, and band-gap and optical properties of FTO 
and ITO thin films have been analyzed to increase the solar 
cell efficiency. They are very important factors on solar cell 

efficiency. UV-VIS spectroscopy is the measurement of 
attenuation of beam of light after passing through the sample. 
Different molecules absorb radiations of different 
wavelengths. The perceived colours depend on the chemical 
involved. Ultraviolet and visible light is energetic enough to 
promote outer electrons to higher levels. The minimum 
required energy for electronic transition is known as band-gap 
energy of material. Fig 1.1 shows the schematic configuration 
of dye-sensitized solar cell (DSSC) with FTO. Two glass 
electrodes: working electrode and counter electrode, are TCO 
layers of DSSC.  
 
 
 
 
 
 
 
                                  
 
 
 DSSC consists of four main parts such as TiO2, acts 
as electron acceptor, dye sensitizer, electrolyte as electron 
donor and carbon catalyst layer. FTO is the transparent 
conducting oxide (TCO) layer. 
 
 
 
 
 
 
 
 
 As shown in Fig 1.2, solid state photoelectrochemical 
solar cell contains polymer, ZnTe and ITO, used as TCO 
layer[3-9]. 

 
II. BACKGROUND THEORY 

 
2.1. UV-VIS Spectroscopy 

Fig 1.1 TiO2 based dye-sensitized solar cell 

Fig 1.2 Solid state  photo-electrochemical solar cell 

Nanoporous TiO2 with dye 

FTO (counter electrode) 

Solid PEO/ IL electrolyte 

FTO (working electrode) 

Polymer 

ZnTe 

ITO 

ITO 
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Ultraviolet visible (UV-VIS) spectroscopy is the 

absorption spectroscopy in the ultraviolet-visible spectral 
region. The absorption in the visible range directly affects the 
perceived colour of the chemical involved. Absorption of UV-
VIS radiation causes electronic transitions from the ground 
state to the excited state in atoms or molecules. The minimum 
energy required for electronic transition from the valence band 
to the conduction band is known as the band-gap energy. So, 
measuring the band-gap energies for the materials used in 
photovoltaic cell is important. 

Beer-Lambert law states that the absorbance of a 
solution is directly proportional to the concentration of the 
absorbing species in the solution and the path length. 

       A = ε  c L = log10 
I
I0                               

A = absorbance 
ε = molar absorptivity or extinction coefficient 
c = concentration of the absorbing species   
L = path-length 
I0 = intensity of light before passing through the sample  
I = intensity of light after passing through the sample 

     %T = %100
0

x
I
I                                          

T = transmittance  
 The reflectance (R) of the sample can be evaluated by 
the relation. 

     R + T + A = 1                                      

R = reflectance 
 For direct band-gap semiconductors, the relation 
between the absorption coefficient and the photon energy is 

     
ν

ν
α

h
Eh g

2
1

)( −
=   (or)  gEhh −= ννα 2)(                   Eg = 

energy band-gap 
α = absorption coefficient 
νh = photon energy         

 For the semiconductor thin film, the absorption 
coefficient can be calculated by the equation. 

     Tt
1ln1

=α    (or)    
t

A303.2
=α                          

α = absorption coefficient     
 t = film thickness 
 T = transmittance 
 A = absorbance 

 The point on the absorption spectrum of a solution 
which represents the minimum energy required for electronic 
transition from the valence band to the conduction band is the 
absorption edge of the solution. The wavelength at the 
absorption edge can be used to calculate the energy band-gap 
of the solution. Fig 2.1 shows visible spectrum of 
electromagnetic radiation.  

 The energy of the electromagnetic spectrum can be 
calculated by the formula, , where E = energy of the 

wave, h = plank’s constant, c = velocity of light in vacuum and 
 = wavelength of the wave[12]. 

  
  
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 When white light passes through or is reflected by a 
coloured substance, some photons with certain wavelengths 
are absorbed. The remaining light will appear as the perceived 
colour as shown in Fig 2.2. Table 2.1 is the relationship 
between absorbed colour and perceived colour. UV-VIS 
spectrophotometer is shown in Fig 2.3. 
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III. EXPERIMENTAL DETAILS 
 

3.1. Determination of Semiconductor Type 
       for FTO and ITO 
 

Tin (stannic) oxide (SnO2) is direct band-gap oxide 
semiconductor. According to the literature, FTO and ITO are 
wide band-gap n-type semiconductors with band-gap energy 
of 3.8 eV and 3.6 eV respectively. In this work, the hot point 
probe method has been used to determine the conductivity type 
of the semiconductor. Firstly, the hot soldering gun tip is 
connected to the positive probe of the multi-meter. And then 
the measurements can be made as shown in Fig 3.1 and     Fig 
3.2 for FTO and ITO respectively. The sign of the voltage 
polarity defines the type of the semiconductor whether n-type 
or p-type. According to Table 3.1, the polarities of the thermal 
voltages of FTO and ITO are positive. It means that the 
majority carriers (electrons in n-type) moves away from the 
point in which the high temperature probe of voltmeter exists 

and the polarity of the thermal voltage shows positive value. 
So, FTO and ITO in this work are n-type semiconductors. 
 
 

               
 
 
 
 
 

               
 
 
 
 
3.2. UV-VIS Spectroscopic Analysis 

 By using the formula, 
Tt
1ln1

=α  (or) 
t

A303.2
=α , 

absorption coefficient α  for various wavelengths can be 
calculated. According to the ellipsometry measurement, film 
thickness of FTO and ITO are 848.11 nm and 231.75 nm 
respectively. This is because that different deposition method 
can cause different film thickness.   

The equation gEhh −= ννα 2)(  is a straight-line 

equation for (αhυ)2 and hυ. So, an extra-plotting line must be 
drawn on (αhυ)2 vs. hυ graph to get the energy band-gap (Eg) 
of the film. The point, cuts on X-axis, is the band-gap energy. 

 
 
 
 
 
 
  

Fig 3.1 Positive polarity of FTO  

Fig 3.1 Positive polarity of ITO  Fig 2.3 Photograph of UV-Vis spectrophotometer 
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Table 2.1 Relationship between absorbed 
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RESULTS AND DISCUSSION 
 

4.1   Investigation of n-type Semiconductors 
 
 According to Table 4.1, the polarities of the thermal 
voltages of FTO and ITO are positive. It means that the 
majority carriers (electron in n-type) move away from the 
point of high temperature probe of voltmeter and the polarity 
of thermal voltage shows the positive value. So FTO and ITO 
in this work are n-type semiconductors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2   Optical Properties of FTO and ITO Thin Films 
 

Indium-doped tin oxide thin film (ITO) and fluorine-
doped tin oxide thin film (FTO) are TCO layers for solar cell 
system. Low electrical resistivity and high visible 
transmittance are the key elements for TCO glass electrode. As 
shown in Fig 4.1, Fig 4.2 and Fig 4.3, ITO has low optical 
absorbance, high transmittance and low reflectance. So, ITO is 
the best TCO layer for a solar cell. But the conductivity of ITO 
decreases markedly at the deposition temperature of 450oC and 
the efficiency of DSSC also reduces.  
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 From absorbance spectra, the wavelength at 
absorption edge for FTO is 351 nm. So the band-gap energy of 
FTO is 3.52 eV, and the wavelength for ITO is 310 nm and the 
band-gap is 3.98 eV. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 As shown in transmittance spectra, the transmittance 
of ITO is 99% at the wavelength of 444 nm while that of FTO 
is 72% at that wavelength. And then 0% reflectance of ITO 
exists at 444 nm. But 14% FTO reflectance shows at that 
wavelength. So ITO has high visible transmittance and low 
reflectance[11]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 As shown in Fig 4.4, the band-gap energy of FTO is 
about 3.65 eV and that of ITO is 3.75 eV. The values of the 
strong cut-off point are different from those of the extra-
plotting. Therefore, the extra-plotting method is more 
convenient than the strong cut-off point for finding the band-
gap energy. Because the absorbance depends on the film 
thickness. In this work, there is a difference between FTO 
thickness and ITO thickness. So the strong cut-off points on 
absorbance spectra can vary, and the optimum band-gap 
energy cannot be achieved. If the film thickness is known, the 
absorption coefficient can be calculated by the formula, 

t
A303.2

=α . And then the (αhυ)2 vs. hυ graph does not depend 

on the film thickness. So the extra-plotting line on (αhυ)2 vs. 
hυ should be used to get band-gap energy for thin films[10]. 
 
 
 
 

Fig 4.1 Absorbance spectra of FTO and ITO 

Fig 4.2 Transmittance spectra of FTO and ITO 

Fig 4.3 Reflectance spectra of FTO and ITO 
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CONCLUSION 
 

Combustion of fossil fuel leads to serious 
environmental problem such global warming by large amount 
of carbon dioxide emission. In nuclear power stations, no 
viable method has been found to dispose of the dangerous 
nuclear fuel wastes yet. Therefore, solar energy becomes the 
perfect clean energy resource. If the small fraction of sun light 
is converted into usable energy form, the environmental 
problem has been solved automatically. So the clean and 
sustainable energy resource as substitute for the traditional 
fossil fuel and nuclear power plants, has become an urgent 
work for human beings. 

In this work, band-gap energy and optical properties 
of FTO and ITO have been studied by UV-VIS spectroscopy. 
As shown in Fig 1.1 and Fig 1.2, TCO glass electrode is the 
essential part of solar cell. High visible transmittance is one of 
the key elements for TCO layer. According to UV-VIS data, 
ITO with low absorbance, high transmittance and low 
reflectance is the best TCO layer for solar cells.  

The band-gap energy of FTO is 3.8 eV and that of 
ITO is 3.6 eV in literature. In the proposed work, FTO band-
gap is 3.65 eV and ITO band-gap is 3.75 eV. There is a little 
difference between literature values and proposed work values 
due to the drawing of an extra-plotting line and the 
concentration of dopants.  

The absorbance is directly proportional to the film 
thickness (A = ε  c L). So, FTO absorbance is about three 
times larger than ITO. Because FTO film thickness is 848.11 
nm and ITO is 231.75 nm. Therefore, the same film deposition 
method should be used and the fabrication should be carefully 
prepared to get the same film thickness.  

As shown in Fig 1.1 and Fig 1.2, FTO should be used 
in TiO2 based dye-sensitized solar cell (DSSC). Because TiO2 
film sintering temperature on TCO layer is recommended at 
450oC. If ITO is used in DSSC, the conductivity of ITO 
decreases markedly at 450oC and the efficiency of DSSC also 
reduces. To avoid the increase of ITO resistance, TiO2 coated 
ITO glass electrode should be at 180oC. But the photo-current 

of DSSC reaches in the range of µA. So ITO matches only 
with photo-electrochemical solar cell. 

Solar cell technology is a limited use due to the 
relatively high manufacturing cost of silicon based technology 
and the low power efficiency of organic polymer based 
technology. So the searching for affordable clean solar energy 
technology is one of the hottest research fields all over the 
world. Among them, DSSC gives the high energy conversion 
efficiency. Therefore, the properties of FTO for DSSC should 
be analyzed from various points of view.  
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Abstract- Background: Work ethic is an attitude that arises from 
one's own will and awareness which is based on a system of 
cultural values orientation towards work. Ethos was formed by a 
variety of habits, cultural influences, and value systems that were 
believed. The purpose of this study was to analyze the effect of 
education and training and leadership effectiveness factors on 
employee’s work ethos in Manado city Small Tax Office.  
Methods: A cross-sectional study design was conducted in 
December 2018. The numbers of participants were 100 
employees in Small Tax Office of Manado city. The samples 
were randomly selected from the records of the employee. The 
variables of this study were education and training and leadership 
effectiveness (independent variables) and work ethic (dependent 
variable). All the respondents were asked about the work ethic 
they had experienced in the six previous six months. Structured 
90 questionnaires were used to collect data related to education 
and training, leadership effectiveness and work ethic. Multiple 
linear regression test in SPSS software was applied for data 
analysis.  
Results: The findings of this study showed the significant 
influence of training and education program on work ethics 
obtained sig value of 0.049 (p <0.05). This value indicates that 
the null hypothesis was rejected which means there was an 
influence of training and education program on the work ethic. 
Effect of leadership effectiveness on work ethics obtained sig 
value of 0.048 (p <0.05). This value indicates that the null 
hypothesis was rejected, which means that there was an effect of 
leadership effectiveness on the work ethic. 
Conclusions: This study identified that training and education 
and leadership effectiveness factors have an influence on 
employee’s work ethos in Manado city Small Tax Office. Thus, 
to optimize a work ethic, training, education and leadership 
effectiveness factors must be improved. 
 
Index Terms- training and education, leadership effectiveness, 
work ethic, Small Tax Office of Manado City 
 

I. INTRODUCTION 
anado Small Tax Office is one of the vertical agencies 
under the Directorate General of Taxes. The challenges of 

HR that occur at the central level are still a problem at the 

regional level. The thing in question causes various problems 
such as the achievement of tax comparison with the Gross 
Regional Domestic Income / GRDP (tax ratio) which is still low. 

Some problems were found at Manado Small Tax Office as 
there were still employees who did not value time at work. 
Delaying the work done, there are still those who arrive late, go 
home too fast, take a break from work not yet in time, if they do 
an outside assignment do not go straight back to the office and 
others. 

Other problems found such as there are still workers who 
work based on what will be accepted, work if supervised by the 
leader, serve the community is still not optimal, still consider 
themselves higher than others, unable to work with colleagues, 
and still trying to make a profit beyond the income that should be 
obtained. 

Problems related to work ethic are also related to honesty 
values. Based on the observations of the writer still found 
employees who work because they are forced, do not enjoy work 
but show enthusiasm if before the leadership, steal time to just 
open social media and even leave the office, do not admit 
mistakes while working but later known by the new boss to 
admit these mistakes and others . 

Other problems can be seen from commitment while 
working. Based on the observations of researchers, it can be seen 
that there are still workers who are not enthusiastic while 
working, working with complaints, unsure of their abilities, 
unable to complete the assigned work, still having dependence on 
the direction of the leader or help from colleagues, giving up 
quickly when facing obstacles or problems while working. 

Based on several previous studies, it shows that there are 
several things that affect work ethics such as education, culture, 
leadership and organizational commitment. The work ethic 
cannot be separated from the quality of HR. HR improvement 
will make someone had a hard work ethic. Increasing the quality 
of the population can be achieved if there is equitable and quality 
education, accompanied by an increase and expansion of 
education, expertise and skills, so that the activities and 
productivity of society as economic actors increase (Bertens, 
1994; Saputra, et al 2018). 
In addition to the above problems, there are a number of 
problems that also appear to be inadequate work facilities such as 
some damaged air conditioners and poorly functioning office 
equipment. In addition, work discipline is still lacking. There are 

M 
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still many employees were arrived late, lack of work 
performance and others. These variables are assumed to be able 
to provide empirical information about the improvement of 
employee work ethic at Manado Small Tax Office. Thus, various 
empirical data are needed to prove it. The purpose of this study is 
to determine the effect of Training Education and Leadership 
Effectiveness on the Work Ethic of Manado Small Tax Office.  
 

II. RESEARCH METHODE 
This study uses the correlational survey method. This research 
was conducted at the Manado Small Tax Office in December 
2018. The number of respondents was 100 employees. The 
variables of this study were education training and leadership 
effectiveness (independent variables) and work ethic (dependent 
variable). The measuring instrument was a questionnaire that has 
been tested for validity and reliability. There were 90 questions 
in the questionnaire. Data analysis was performed using multiple 
regression tests.  

III. WRITE DOWN YOUR STUDIES AND FINDINGS 
Based on univariate data analysis, the respondents were mostly 
female (51%), 30-39 years old (47%), 11-20 years working 
period (42%), group II (73%), Diploma level education ( D1-D3) 
(44%) and follow training as many as 1-5 activities per year 
(61%). The results of multiple regression analysis can be seen in 
Table 1. 
Table 1. Reggresion test analysis 

 Variables p value 
1 Training education – work ethic 0,049 
2 leadership effectiveness – work 

ethic 
0,048 

 
1. The Influence of Training Education to Work Ethic 

Based on the results of data analysis, it was found that 
Training education had an effect on work ethic. This result is in 
line with the research from Pakpahan (2014) on the Effects of 
Education and Training on Work Ethics (Studies in Malang City 
Personnel Agency) show that there is a positive and significant 
influence between education and training on employee 
performance indicated Fcount = 9.222> Ftable = 3.195 as well as 
the partial test with the t test, for the education variable (X1) the 
tcount is greater than ttable (3.298> 2.011) and the value is 
significantly smaller than α = 0.05. This test shows that 
education has a significant effect on employee performance. For 
the training variable (X2) the tcount is 0.593 with a significance 
of 0.556. The tcount is smaller than t table (0.593 <2.011) and 
the value is significantly greater than α = 0.05. This test shows 
that training variables have no significant effect on employee 
performance. 

The research of Siagian (2010) on "The Effect of Education 
and Training on the Work Ethic of Medan City Manpower 
Officers". The method used in this study is quantitative research 
using product moment correlation analysis techniques. The data 
were obtained by distributing questionnaires to respondents as 
many as 72 people. The results of the study show that education 
and training have a positive influence on the work ethic of 
employees and their influence is in the medium category. This is 
evident from the results of the calculation of the product moment 
correlation coefficient of 5.6. This shows that there is an 
influence between education and training on employee 
performance. The magnitude of the influence between the 
variables X (education and training) on the variable Y (employee 
work ethic) is 31.36%. 

Research conducted by Henriques (2014) on the Effect of 
Education and Training Programs on Employee Work Ethics 
(Case Study at the Instituto Nacional da Administração Publica 

Timor Leste). The method used is quantitative research using 35 
respondents. Data analysis using a simple regression test, data 
collection with a questionnaire. Research results show that the 
correlation value of 0.536 has a value of t greater than t table 
(3,645> 1.6). Based on the hypothesis test, it can be stated that 
Ho is rejected and Ha is accepted, meaning that Education and 
Training has a positive and significant effect on work ethic at the 
Instituto Nacional da Administração Publica (INAP) Timor 
Leste. 

Sri Saptari (2003) on the effect of education and training on 
employee work ethics in the Indonesian Ministry of Defense. The 
results of her research, education and training partially had a 
significant effect on the work ethic. The results of the study from 
Hamalik (2000) which states that improvement, development and 
formation of workforce can be done through efforts of coaching, 
education and training, then Rivai (2004) states that training is an 
activity to improve the current work ethic and support the work 
ethic. Research from Hendriani et al (2013) about the Effect of 
Education and Training on the Work Ethics of PT. Bank Riau 
Kepri Pekanbaru Head Office shows that there is an influence of 
training on the work ethic. 
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Research from Rahmadani et al (2014) on the Effect of 
Education and Training (Training education) As an Effort to 
Improve Work at the North Sumatra Regional Police. This study 
aims to reveal the influence of education and technical training 
on employee work ethics in the North Sumatra Regional Police. 
The study uses a descriptive methodological approach, which is 
to see the real phenomena that exist in the object of research and 
disclosure of the hypothesis. The analytical tool used is 
descriptive statistics and path analysis. The study sample 
amounted to 30 people from a population of 100 people. The 
results showed that training at the North Sumatra Regional Police 
had succeeded in the medium category (r = 0.777), while the 
influence of education and training factors on the work ethic was 
categorized as D = 59.3%. Education and training on work ethos 
simultaneously have a significant effect on employee work ethic 
in the North Sumatra Regional Police HR Bureau. 

The most important thing in an agency is to socialize its 
employees into a corporate culture so that they can become 
productive and effective employees, immediately after entering 
and becoming members of the social system of the company. 
Through education and training, assisted employees do their jobs, 
can improve the overall career of employees, and help develop 
responsibility in the future. Cushway (2001) explains that 
training aims to develop individual skills and abilities to improve 
performance, familiarize employees with new systems, 
procedures and working methods. 
2.  The Influence of Training Education to Work Ethic 

The results of data analysis show that leadership 
effectiveness has an effect on work ethic. These results are in line 
with the research from Tampubolon (2007) on the analysis of 
leadership style factors and work ethic factors on the work ethic 
of employees in organizations that have implemented SNI 19-
9001-2001. The results of this study indicate that leadership 
factors provide a relatively large and very significant 
contribution to the improvement of the work ethic of employees 
in the organization, so that in future organizational development 
programs should be directed towards the development of 
organizational leadership styles. 

Research from Baihaqi and Suharnomo (2010) about the 
Effect of Leadership Style on Job Satisfaction and Work Ethics 
with Organizational Commitment as Intervening Variables 
(Study at PT. Yudhistira Ghalia Indonesia in Yogyakarta area). 
The purpose of this study is to investigate the effect of 
organizational commitment on the relationship between 
leadership style and job satisfaction and the influence of 
organizational commitment on the relationship between 
leadership style and employee ethos of PT Yudhistira Galia 
Indonesia Yogyakarta area. The sample obtained was 101 
respondents. This study was conducted using the method of 
linear regression analysis and path analysis and Sobel Test with 
the help of SPSS 15.0. The results of this study indicate that 
leadership styles have a positive and significant effect on 
employee satisfaction and work ethic; organizational 
commitment has a positive and significant effect on job 
satisfaction and employee work ethic; organizational 
commitment positively and significantly mediates the 
relationship between leadership style and employee job 
satisfaction; and organizational commitment positively and 

significantly also mediates the relationship between leadership 
style and employee work ethic. 

Research from Reza and Dirgantara (2010) on the effect of 
leadership style, motivation and work discipline on the Work 
Ethic of PT Sinar Santosa Perkasa Banjarnegara employees. This 
study aims to examine and analyze the influence of leadership 
style, motivation and work discipline on the work ethic of PT 
Sinar Santosa Perkasa Banjarnegara employees. Data collection 
was carried out through questionnaires and carried out on 112 
employees of PT Sinar Santosa Perkasa Banjarnegara. Data 
analysis in this study used SPSS version 17. The sampling 
technique used was the census method and the data testing 
techniques used in this study included the validity test with factor 
analysis, reliability testing with Cronbach Alpha. Classic 
assumption test and multiple linear regression analysis, to test 
and prove the research hypothesis. The results of the analysis 
show that the leadership style has a positive effect on employee 
work ethics. 

According to Shea (1999), entitled: The Effect of 
Leadership Style on Performance Improvement on a 
Manufacturing Task, said that leadership style had a positive 
effect on improving work ethics. Contribute to strengthen the 
influence of leadership style on employee work ethic. 
Yammarino et. al (1993) prove that transformational leadership 
has a weight of influence on employee work ethics that is 
stronger than transactional leadership. 

Humphreys (2002) which emphasizes that the relationship 
between superiors and subordinates in the context of 
transformational leadership is more than just exchanging 
"commodities" (economic exchange of benefits), but has touched 
the value system. Transformational leaders are able to unite all 
their subordinates and are able to change the beliefs, attitudes, 
and personal goals of each subordinate in order to achieve goals, 
even beyond the stated goals. 

The research conducted by Soon Hee Kim (2002), the 
results of multiple regression analysis showed that the use of 
participatory management styles by managers was positively 
associated with high levels of job satisfaction. Many managers, 
union leaders and academics share the belief that participatory 
management practices have a substantial positive influence on 
work ethic, performance and satisfaction at work. 

Based on the results of the study, Yammarino et.al. (1993) 
concluded that there is a positive relationship between 
transformational leadership and employee work ethic and the 
relationship is stronger than transactional leadership relationships 
with employee work ethics. Yammarino et.al's research results. 
(1993) prove that transformational leadership has a weight of 
influence on employee work ethics that is stronger than 
transactional leadership (management by exception). 

Bass et.al study. (2003) also showed a stronger influence of 
transformational leadership on employee work ethics than 
transactional leadership. Bass et.al. (2003) explain 
transformational leadership focus on subordinate self-
development, encourage subordinates. 
Table 2. Simultaneous Influence of the Independent 
Variables on the Work Ethic 

Variable R square F Sig 
Training education and 

leadership effectiveness to 
0,574 32,016 0,000 
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work ethic 
Based on Table 2, the sig value is 0,000 and the R square 

value is 0.574. This shows that training education and leadership 
effectiveness simultaneously (together) affect the work ethic 
where training education, leadership effectiveness, work culture, 
and organizational commitment have an effect of 57.4% and 
42.6% are influenced by other variables not examined like 
wages, motivation and others. 

Newstrom and Davis (2005) state that for many people, 
work ethic means that they see work as an important thing and an 
important goal to achieve in life. They tend to like their work and 
gain satisfaction through work. They usually have a stronger 
commitment to the organization and organizational goals than 
other employees. 

Prawirosentono (1999), said the work ethic turned out to be 
influenced by the socio-cultural community. According to 
Suseno (1991), the ethos has a close relationship with morality, 
even though both are not entirely identical, the similarity lies in 
the absolute attitude taken towards something while the 
difference lies in moral pressure. Statement of ethos is often 
associated with ethics and morals, Green (1994), states that 
ethical and moral terms have been used interchangeably to form 
judgments about right and wrong of our attitudes, ethics comes 
from Greek, namely "ethos" which means a person's character or 
habits.  

Ethics is a set of rules that define right and wrong conduct, 
these ethical rules tell us when our behavior is acceptable and 
when it disapproved and considered to be wrong. Ethics deals 
with fundamental human relationships, ethical rules are guides to 
moral behavior (Fredrick et al 1988). An ethic, by definition, is a 
set of moral principles. The word derives from the Greek ethos - 
which in turn is "the characteristic spirit or attitudes of a 
community, people, or system. Applying work as a modifier, 
suggests that the work ethic is a characteristic attitude of a group 
toward what constitutes the morality of work (Ward 2011). 
According to Anthony & Govindarajan (2007), norms of 
desirable behavior that exist in the society of which the 
organization is a part. These norms include a set of attitudes, 
often collectively referred to as the work ethic, which is 
manifested in employee's loyality to the organization, their 
diligence, their spirit, and their pride in doing a good job. 
Newstrom & Davis (2005), work ethic for many people, meaning 
that they view work as important and as desirable goal in life. 
They tend to like work and derive satisfaction from it. They 
usually have a stronger commitment to the organization and to its 
goals than other employees. According to Donelly et al (1987), 
work ethics  as the desire to do good job irrespective of financial 
reward. 

IV. CONCLUSION 
The conclusion of this study was that training education and 

leadership effectiveness have a significant effect on work ethic. 
Based on this, several things can be done, such as the need for 
regular training education in order to improve the 
professionalism of employees at work. In addition, training 
materials and methods must be tailored to the needs of 
employees. Furthermore, office leaders must be more effective in 
leading such as appropriate and fast policy making, working 

according to rules and paying more attention to employees. 
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Abstract 

 
Semarang City as a city that has grown since the Dutch colonial period as a city of trade and services, has until 

now inherited various types of colonial buildings with various typologies, such as office buildings, markets, schools, 
hospitals, churches and residential houses. For residential buildings, the location is spread in various areas in the city of 
Semarang. Colonial houses are generally more than 80 years old, built in the early 20th century and included in the 
category of cultural heritage buildings as written in the provisions of Law No. 11 of 2010 concerning Cultural Heritage. 
In its development to date several colonial houses have been used as places of business activities such as restaurants, 
offices or for boarding houses. The research aims to find out how the use of space in colonial houses for businesses as 
well as the form of building preservation efforts. The study was conducted by descriptive qualitative method by taking 4 
samples purposively. The results of the study show that the architectural forms of colonial residences tend to be 
maintained, there are only adjustments to the interior space for activities and businesses.  

 
Keywords: colonial house, utilization, preservation, creative economic effort 

I. INTRODUCTION 
Along time ago colonial buildings were seen as old buildings that had no economic potential. Some even just left it, 

unkempt, damaged and even collapsed. In the current development, with the issuance of Law No. 11 of 2010 concerning 
Cultural Heritage, providing an opportunity to utilize cultural heritage buildings as a place of economic activity. Therefore 
some colonial houses in Semarang which were not used at the time, have now been converted into places for economic 
business activities. The business activities in this colonial house include being a restaurant, café, photo studio, gallery, and 
business office. 

One of the advantages of using a colonial house as a place of business, especially the modern colonial houses which 
were built in the early 20th century, generally are on the side of the road and have ample land. With the spatial layout and 
forms of colonial architecture that are typical of colonial houses, the opportunity to be used as a place of business. 
Adaptation to the space in a colonial house is needed to use it as a place of business. 

 

The concept of Adaptive Reuse as an Alternative to Conservation 
Adaptive Reuse is a process of modifying or changing something to replace its function with a new function by leaving the 
old function. As the times progress and the development of increasingly sophisticated technology makes people often 
forget about things that smell of history. Today many unused old buildings and buildings are left to be damaged and just 
collapse. In fact there are those who say "let the building be destroyed" and some even suggest that the old building that 
was damaged and not inhabited by the slum was eliminated from the place. This happens because some people assume that 
the existence of an unused place or building only causes pollution. (Saputra, Handri. Purwantiasning, Ari Widyati, 2013) 
 
The Importance of Preserving Cultural Heritage Buildings 
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Important cultural reserves to be preserved and managed appropriately through protection, development and utilization 
efforts in order to advance national culture for the greatest prosperity of the people as spirit in the Cultural Heritage Act No. 
11 of 2010. (Syaifulloh, Muhammad. Wibowo, Basuki 2016) 
 
Creative Economy 
Creative Economy is the creation of value-based ideas based on the creativity of human resources (creative people) and 
science-based, including cultural and technological heritage. (Indonesian Ministry of Tourism and Creative Economy, 
Creative Economy: 2015-2019 Medium-Term Action Plan, p.22) 
 
In Indonesia, there are 15 sub-sectors of the creative economy developed, from the previous 12 sub-sectors. The creative 
economy sub-sector in question is architecture, design, film, video and photography, culinary, craft, fashion, music, and 
control and printing. In addition, it includes interactive games, advertising, research and development, fine arts, performing 
arts, information technology, and television and radio. (Noviyanti, Ririn 2017) 
 
Based on the mapping study of the creative industries that have been conducted by the Ministry of Commerce of the 
Republic of Indonesia. One sub-sector which is a creativity-based industry is: Architectural Subsection which means 
creative activities related to building blueprints and production information include: garden architecture, urban planning, 
construction cost planning, heritage building conservation, auction documentation etc. (Noviyanti, Ririn 2017) 
 
There are several things that are characteristic of the creative economy, namely: (1) Collaboration between various actors 
who play a role in the creative industry is needed, namely intellectuals (intellectuals), business world, and government, 
which are fundamental prerequisites. (2) Based on ideas or ideas. (3) Development is not limited to various business fields. 
(4) The concept that is built is relative. (Sumar’in, Andiono, Yuliansyah, 2017) 
 
Cultural Heritage Objects as Tourism Potential and Creative Economy 
In Indonesia, as is known, the government has actually realized the importance of developing a creative economy. This was 
apparent when the government established 2009 as the Year of Creative Economy and issued Presidential Instruction 
Number 6 of 2009 concerning the Development of Creative Economy. The development of the creative economy before the 
Ministry of Tourism was changed to the Ministry of Tourism and Creative Economy was implicitly under the Ministry of 
Trade. The Ministry of Trade followed up the Presidential Instruction Number 6 of 2009 with the Creative Economy 
Development Plan for 2009-2025. (Syaifulloh, Muhammad. Wibowo, Basuki. 2016) 
 
The development of this industry is very possible given the richness of Indonesia with a wide variety of charms, ranging 
from nature, history, to culture, including utilizing cultural heritage objects as tourism potential and creative economy for 
people around these cultural heritage objects. (preservation opportunities). (Syaifulloh, Muhammad. Wibowo, Basuki. 2016) 
 

 
Patterns of Spatial Use in Residential Based Businesses 
Houses can be a reliable "working capital" in developing family economic strength through Home Based Business (Silas 
in Wibisono, 2013). 
 

Same is the expression from Lipton in Tipple (2000) which reveals that the resources in the house are money (money), 
time (time) and space (space). A house that is the business base of the economy will experience adjustments with 
increasing demand in line with its function as "capital". Residential homes that experience changes in function, due to the 
influence of business or economy are referred to as productive houses. The function of the house must be able to 
accommodate two different activities including household activities and production activities. This is made clear by Silas 
(2000) who states that houses in their functions are divided into two categories, namely houses that are used as a place to 
live without other activities and houses used for business or economic activities. (Arisngatiasih, Muktiali, Mokhammad, 
2015) 
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II. RESEARCH METHODS  
The study was conducted by descriptive qualitative method. The method of data collection was carried out by 

observing buildings with documentation of colonial buildings which were preserved by measuring buildings, recording the 
layout of the original building and its changes. The documentation study is intended to get an idea of the shape of colonial 
buildings seen from the structural, spatial and architectural aspects of the building. The interview method is carried out in 
the form of communication between researchers and a number of owners or users. 

The research sample was determined using purposive sampling (Creswell, 2009), namely sampling carried out 
intentionally with a specific purpose in order to extract information regarding the approach to preserving colonial houses by 
the community independently related to the use of colonian buildings for independent businesses in Semarang. The samples 
taken are 4 houses that have been used as business places, including business offices, boarding houses, garden party venues 
for weddings and doctors' practice sites. 

 
III.   FINDINGS 

Semarang City is a city that has quite a lot of historical heritage buildings, one of which is colonial buildings. In 
preserving colonial buildings, these buildings have the opportunity to be developed by means of creative economic 
ventures, such as colonial buildings which currently have become restaurants, photo galleries, etc. Colonial buildings with 
residential functions have the opportunity to be developed with creative economic endeavors such as in the case of 4 
buildings such as, KS 15 House, Mr. Ari (Beringin), Ibu Juliati's (Dr. Cipto's) home, and Ibu Atik's (Jangli) home. The 
four buildings have very high potential opportunities in terms of residential area, the location of residential houses is very 
good to be developed into a creative economic business considering the current creative economy business is growing. 
With the existence of these creative economic efforts in addition to supporting the economy, they can also preserve their 
colonial buildings. Utilization of residential houses for businesses occupies a residential space such as a living room and 
family room and bedroom. In addition there are those who add buildings to expand business activities on the home page 
while preserving their residential buildings. 

 
Status of Changes in Function and Ownership 

Building Name Change The 
Function of 

Colonial 

Status of 
Land and 
Building  

Ownership 
(Early) 

Status of Land 
and Building 
Ownership 

(End) 

 
 

House of Kyai Saleh 15 

Residential 
Houses - 

Offices for 
Weddings, Co 

Working 
Space, etc. 

Private Property 
Rights Foundation Rights 

 

 
House of Mr. Ari  (Jl. Beringin No. 8) 

Housing - 
Architect 
Services 
Office 

Private Property 
Rights 

Private Property 
Rights 

 Home - Home 
and Doctor's Private Property Private Property 
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House of Mrs. Juliati (Jl. Dr. Cipto No. 

131) 

Practice 
Room 

Rights Rights 

 
House of Mrs. Atik (Jl. Jangli Raya No. 1) 

Residential 
Houses - 

Houses and 
Boarding 
Houses 

Parent’s Rights Parent’s Rights 

Table Land and Building Ownership Status  
Source: Personal Analysis 

 
House of Kyai Saleh 15 

 

 
Pictures of  Siteplan dan Denah Rumah KS 15 

Source : Private Document, 2018 
 

The house of KS 15 is estimated to have been built in 1890, owned by a Dutch citizen named Abraha Fletterman. 
As a building that is a legacy of the past that is worthy of respect, preserved and cared for. Fletterman's house was 
donated to the Mardi Waluyo Foundation in Semarang in January 2013 by the last owner of mother Elly Krisanti, a 
relative of Mrs. Fletterman as a tribute to Mrs. Corrie (wife of Mr. Fletterman) as one of the founders of the Mardi 
Waluyo Foundation Semarang. Currently the KS 15 home has been converted into a business place as a place for wedding 
rental, co-working space, and meetings. 
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Picture of Front and Side View of House KS 15 

Source : Private Document, 2018 
 
The facade of the building in the 15th Kyai Saleh House is still original as the original. It's just done some 

repainting to beautify the appearance, as well as the addition of space on the back of the house. But the originality of the 
material and items at the KS 15 House is still very well maintained. 

 
 
 
 

House of Mr. Ari  (Jl. Beringin No. 8) 
 

 
Pictures of  Siteplan dan Floor Plan House of Mr. Ari 

Source : Private Document, 2018 
 

The grandfather's relic house from Mr. Ari is currently functioned as the Office of Architect Services Bureau in 
Semarang. Changes in the function of space occur in the front area, where as the function of the living room turns into a 
display room, the bedroom becomes a meeting room, the dining room becomes a work space, and the porch of the house 
is used as a workshop area for offices. 
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Picture of Front and Side View of House of Mr. Ari 

Source : Private Document, 2018 
 

The 90% building facade is still original as the original. Changes are located on the roof of the tower that has been taken 
because the structure construction factor is getting weaker. As well as changes to the front fence that are made more 
closed because the current functional needs are turned into office and furniture workshops. 

 
 
 
 

House of Mrs. Juliati  (Jl. Dr. Cipto No. 131) 

  
Pictures of  Siteplan House of Mrs. Juliati 

Source : Private Document, 2018 

 
The house occupied by Dr. Juliati and Mr. Ipang is a legacy of Father Dr. Juliati namely Dr. Aditjipta. This house 

is still very well maintained because of the message from Alm. Dr. Aditjipta himself so that his children keep their 
belongings. Routine maintenance is done by painting and patching on original tiles that are often stretched. The last 
15 years, a shop was built next to his house for doctors' practice and front house before the main house was used as a 
food stall. 
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Seen in the picture of the siteplan that Ms. Juliati's residential location is still very large behind her house. This 
can actually be a creative economic business opportunity that can be developed as a place of preservation as well as 
can increase the economic level of building users to preserve the colonial building. 

Can be seen that on the floor plan above that the front living room is used as a doctor's practice room and waiting 
room for patient queues. 

  
Picture of Front and Side View of House of Mrs. Juliati 

Source : Private Document, 2018 
The facade of the building still shows the characteristics of Dutch colonial architecture and is reinforced by the 

shape of a roof that has a pale triangle above the tile. And still using Ornaments characteristic like rocks, while for door 
material, wood, floors and ceilings are still well maintained. The only difference can be seen in the additional buildings, 
namely the shop next to his house which is designed in a minimalist style, in contrast to the authenticity of the house 
where Mrs. Juliati lives, which is still maintained as an impartiality to keep the legacy of her parents. 

House of Mrs. Atik  (Jl. Jangli Raya No. 1) 
 

 
Pictures of  Siteplan dan Denah Mrs, Atik’s House 

Sourcer : Private Document, 2018 
 

The initial function of this building as a residential house in the Dutch era, Mr Murwanto and Ibu Atik were the 
new owners of the building. Mr. Murwanto works in the Manufacture Company and Ms. Atik works as a civil servant. 
The house is a legacy of the purchase of Ibu Atik's parents. The current condition of the building is very well monitored. 
Mr. Murwanto and Ibu Atik even added additional functions, namely the boarding house business at the side of his house 
so that he could still preserve the main house he lived in today. 
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Picture of Front View of House Mrs, Atik 

Source : Private Document, 2018 
 

The facade of the building still shows a strong Dutch colonial architectural style seen from the shape of the roof, 
the facade of the building facade and the thickness of the wall as a building structure. As well as the distinctive features of 
the frame shape also add strong value to this colonial building. 
 
 

IV. CONCLUSION 
From the four case studies examined above, it can be concluded that: 
1. Colonial buildings in this case houses, have the opportunity to be preserved and used as a container for creative 

economic enterprises that will later support the economy and preserve colonial houses. 
2. The use of colonial housing for business activities is adjusted to the character of its business and proportionally 

occupies the space in the colonial house according to the needs of the space according to the type of business, such 
as office and doctor's practice 

3. Utilization of home yard land for the addition of business space is a form of adjustment to the character of the 
business space and efforts to preserve the house according to the original, such as boarding houses. 

4. Large home land has the potential for various types of businesses that allow people to bring in such things as garden 
parties for weddings. 

5. The use of colonial houses for creative economic business activities can take place simultaneously with the 
preservation of colonial homes, because income derived from business activities can be partially used for the 
preservation of buildings. 
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Abstract 

Purpose 

In an intensify competitive and changing environment, innovation can be considered as a survival strategy to survive and thrive in the 

21st century. Organizational dimensions, one of the aspects upon which organizations are based. The purpose of this paper is to 

investigate the effects of organization structure on innovation among academic management libraries in India.  

Design/methodology/approach 

The study focused on the leading management libraries of IIMs, those are involved in management education and research activities 

in the country. Hence, all leading libraries related to teaching, learning and research of IIMs across the country were selected in this 

study. A structured questionnaire is used to collect data for this study. The quantitative data were analyzed predominately by means of 

descriptive statistics to test the hypothesis.   

Findings 

The dimensions of organizational structure i.e vertical complexity, employee participation and organizational complexity are 

positively related to innovation and have higher OS influence in innovation among academic management libraries. On the other 

hand, increase in formalization, the degree of centralization and strict adherence to pre-defined roles and rigid rules in the 

organization are negatively related to innovation in the context of academic management libraries.  

Research Limitations 

The study is limited to Academic Business School Libraries of Indian Institute of Management (IIM) India. Thus, other scientific and 

technical libraries are not in the ambit of this study. 

 

Originality/value 

In India, there is no study conducted in academic management libraries. This study can be used as a guide for library administrators to 

accomplish the objectives of the organization by enabling innovation in the context of organizational structure.  
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Keywords: Organizational Structure, Structural Dimensions, Organizational Innovation, Library Innovation, Academic Management 

Library, IIMs, Indian Management Schools.  

Paper Type: Research paper  

I. Introduction 

In order to compete in the changing and intensify competitive age and survive and thrive in the turbulent environment, innovation in 

organizations can be considered as an important factor for success in today's academic environment in higher education. 

Transformation among academic libraries is most evident and quickly in order to survive and thrive in the 21st century as noted by 

Stoffle, Renaud, and Veldof (1996). Innovation can be used as an instrument in transforming academic the libraries. Innovation in 

terms of the application of new and innovative technologies, services, using of new products, process, and methods to transform 

services and facilities, becomes vital to libraries in dynamic age. A number of external and external factors affect innovation in the 

organizations noted by Ahuja, Lampert & Tandon ( 2008).  Organizational climate, conducive working atmosphere and organization 

structure are internal influential factors on organizational innovation. Organization structure is one of the most visible and influential 

elements of organization form, which, when assessed, could bring out the preparedness of an organization towards innovation 

(Yamini & Gupta, 2008). Academic libraries are influenced by many factors both in internally or externally. Among them, 

Organization Structure (OS) can be considered as one of the important influential factors for the success of Library Innovation (LI)   

in the digital age. 

In the literature, it has been noticed the significant relationship between innovation and organizational structure (Aiken,1980; 

Menguc, 2010; Sahay, 2011).  However, it has been found the influence of, OS on innovation in the context of academic libraries, is 

yet an inception stage and very new, especially in academic Management libraries in particular. In India, there is barely any research 

conducted influence of organizational structure on innovation in the context of academic libraries. Due to this reason, the researcher 

has determined to investigate the effect of OS on innovation among Academic Management libraries with reference to leading Indian 

Business Schools.  

II. Literature Review  

A. Defining Organizational Structure and related Dimensions  

The structure is the significant factor which can be considered the anatomy of the organization that provides the foundation within 

which the organization functions. Thompson (2017) described “the structure as the means for the organization set limits and 

boundaries for efficient performance by its employees, by delimiting responsibilities, control over resources, and other matters”. 

Organizational structure is nothing but an established pattern of relationships various components of parts in an organizational setup 
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and set of the structure through which an organization divided different responsibilities and then create a harmony between different 

duties Mintzberg (1979). Further, Mintzberg emphasized that formalization (the standardization of work processes) facilitates 

innovation, whereas vertical differentiation ( the direct supervision inhibits innovation and in the context of service, the effects are in 

the opposite direction.  Organizational structure directs the competence of work in an organization, enhance motivation and 

enthusiasm of employees and effective coordination among the top management for best performance and subordinates for the flow of 

plans and goals in the organization to outline the future plans of the organization. Organizational structure and characteristics and 

dimensions are strongly related to the environment behaviour. As argued by Daft (2015), in a stable environment having a rigid 

organizational structure can be the characteristics of vertical control, efficiency, specialization, standardization and centralization in 

the decision-making process. Further, the study argues that in a quickly changing environment, a more flexible structure with a strong 

horizontal coordination, little standardization, and a centralized decision-making process is required in the success of a turbulent 

environment. Damanpour (1991) has identified thirteen organizational characteristics which are associated in organizational 

innovation i.e specialization; functional differentiation; management attitudes towards change; professionalism; decentralization; 

sources of technical knowledge; administrative intensity, inactive resources; and internal and external communication. Further, the 

study argued that high formalization, centralization of decisions, and vertical differentiation are directly associated with organizational 

innovation. Fredrickson (1986) argued that organizational characteristics, centralization, formalization and complexity of tasks have 

received more attention among organizations due to their stronger influence in strategic decision-making. Organizational complexity 

is considered one of the important dimensions which play the dominant role in organizational innovation as noted by Zaltman et. al 

(1973). Further, the study argued that in order to cope with risks and turbulent environment, organizational leaders need to increase 

“organizational complexity by recruiting people with different knowledge and skill sets and by creating new functional units”. Paswan 

et. al. (1998) focused on formalization, centralization, environmental uncertainty, and bureaucratization in distribution channels in an 

organizational structure. Vertical complexity is important for enhancing organization innovation as studied by Robbin (1999), where 

he established that flat structure reduces promote on and growth opportunities in an organization. Vertical complexity creates an 

opportunity for employees to meet power, authority, and status needs. Thus, it can be proposed that vertical complexity has a positive 

and significant relationship with organizational innovation. On the other hand, horizontal complexity has less-defined chain command 

in an organization where employees have equal input in organizational success. Pavitt (1994) speculated that horizontal complexity 

develops prime and best opportunities for new product development, especially in an R & D based organization. Bommer and Jalajas 

(2004) argued that greatest innovations happen in an organization by interaction or coordination among different sections or units 

with each other to develop new products, process or services to meet the needs of customers. Thus, it can be proposed that horizontal 

complexity has a positive and significant relationship with organizational innovation. 
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A Centralization structure is a form of an organization where decision-making lies with the top of the authority in the hierarchy. 

Lysonski et al. (1995) discussed that in the dimensions of organizational structure, “the degree of centralization of decision-making, 

formalization of rules and procedures, and structural differentiation in their investigation of environmental uncertainty” have played a 

significant role in decision-making.  Burns and Stalker (1961) argued that a stable environment, leads to mechanistic structures with 

centralized and hierarchical controls, on the other hand, turbulence environment supports to flattened structures and diversity of 

professional knowledge and skills. Damanpour and Gopalakrishnan (1998) argued that the framework of organizational innovation 

can be divided into two dimensions as stable/unstable and predictable/unpredictable. Ferrell and Skinner (1988) described that 

Centralization is the hierarchical level and dimension of organizational structure which has authority to make a decision in terms of 

centralization (decision-making power lies with top-level authority) and decentralization (delegating decision to lower levels the 

organization). Further, Chen and Huang (2007) believed that centralization in OS decreases communication, commitment, and 

involvement with tasks among participants. An organization having rigid rules with high centralization leads to a lower rate of 

innovation as it inhibits communication and promotes negative environment in flourishing innovative ideas. Hage and Aiken 

(1970).Pugh et al (1969) argued that Centralization correlates negatively with all scales of the structuring of activities in an 

organization. The study further concluded that OS having more specialized, standardized, and formalized the organization, the less it 

is centralized. West (2000) argued that the higher in centralization in the organization, the less in produce in innovation. West’s 

argument is supported by Vedamanickam (2001), who expressed that decentralization in the organization is positively correlated with 

workplace innovativeness. McNulty and Ferlie (2004) observed that the success of innovations increasingly requires decentralization 

in the workplace in order to develop and implement new ideas. Thus, given the general panorama of the past literature which showed 

a positive relationship between decentralization and innovation, it can be proposed that Centralization has a negative relationship with 

innovation. 

A formalization is a form of organization that focuses on roles and positions rather than the people in the positions and commonly 

initiated in an attempt to rationalize the decision-making process. Zaltman et al.  (1973) described that formalization in organizational 

system refers to following of specific rules and prescribed procedures in an organization. An organization having low formalization 

permits openness, and openness among employees encourages new ideas and behaviors (Pierce and Delbecq, 1977). Thus, from the 

study of the past literature, it can be hypothesized that formalization in the organization has positively related to innovation and very 

significant.   

Employee participation in the decision-making process is very important to get feedback and develop new ideas for the betterment of 

the organization. Library leaders should encourage and involve their team in implementing new and innovative ideas. Each staff 
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should be encouraged to share new ideas. West (1990) claimed that an important aspect of successful innovation is the participation of 

team members in the decision-making process for an innovative idea to be implemented and share for the benefit of the organization.    

B. Organizational Innovation  

Innovation in present organizational structure and perspectives no more considered as a small idea which can be applied only to new 

products or service. However, considering the recent trends, innovation is the necessity as a broader perspective among libraries by 

using the concept of innovation, process, models, strategies and best practices in organizations. While discussing the concept of 

innovation in Academic Business  School Libraries, it’s imperative to discuss innovation, the definitions, theories, types, strategies 

and approaches to innovation in libraries. As observed by Khandwalla (1995), observed strong and positive correlations between 

participation in the decision-making process and organizational innovations in an Indian context. Shadur, Kienzle and Rodwell 

(1999), claimed that employees in an organization having larger participation in the decision-making process, leads to greater 

commitment and organization involvement which ultimately stimulate innovation in the organization. From the discussion of the 

literature, it can be assumed that Participative in the decision-making process has a positive relationship and significant for 

innovation.   

Innovation can be explained in details in the broader perspective. An innovation is nothing but a new product or service, a new 

production process technology, a new structure or administrative system, or a new plan or program pertaining to organizational 

members. Thus, innovation is defined as the adoption of an internally generated or purchased device, system, policy, program, 

process, product, or service that is new to the adopting organization” (Damanpour& Evan, 1984; Zaltman, Duncan, & Holbek, 1973). 

Robbins and Barnwell (2006) defined innovation is “the adoption of ideas that are new to the adopting organization,  something that 

can help organizations work in new ways, enter new categories or channels, as well as produce new products or services”. Damanpour 

(1988) defined innovation “as a means of changing an organization either as a response to changes in the external environment or as a 

pre-emptive action to influence the environment. An innovation is nothing but brings new changes and adopts a change in term of a 

new product, service, and the process which can be more widely implemented in an organization. Innovation can be distinguished in 

many categories. However, from past literature, there are three type of innovation that have gained the most attention and popular 

among organizations i.e. administrative and technical, product and process, and radical and incremental. Technical innovation is an 

outward process that pertains to products, process, services, and production process technology, whereas  an administrative innovation 

refers administrative processes which indirectly related to the basic work activities of an organization and are more directly related to 

its management. Product innovation is the introduction of new products or services to meet an external user or market demand, 

whereas process innovation refers to the adoption of new ideas into an organization's production or service. Dewar and Dutton (1986) 

have distinguished between Radical Innovation (RI) and Incremental Innovation (II). The radical innovation fundamental change in 
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organizational innovation and usually implemented on a specific project or work which is generally associated with the development 

of a new product or service which may impact on organizational culture, structure, resource allocation, services, workplace culture etc 

in an organization, whereas incremental innovation, on the other hand, incremental innovation is adding  value or newness to a 

previous innovation or ideas  without changing the fundamental or original concept. In an organizational setup, managerial attitude 

and technical knowledge resources stimulate radical innovations (Dewar & Dutton, 1986; Hage, 1980), whereas structural complexity 

and decentralization facilitate incremental innovations in an organization (Ettlie et al., 1984).  Implementation of innovations in 

organization passes through a number of stages for testing and implementing the new ideas. Rogers (1983), Zaltman et al (1973) and 

Ducan (1976) suggested in initiation stage i.e perception of problem, information gathering about the problem, evaluation of resources 

and decision making  to adopt the ideas and second one is the implementation stage the utilization of ideas or innovations for the 

success of the organization. Rowley (2011) proposed three important stages to implement innovation in an organization i.e (i) 

generating ideas and opportunities, (ii) concept testing and development, and (iii) implementation.  

C. Organizational Structure in Libraries 

From past literature, there is no comprehensive theory and research exist which can be used to study innovation in Academic 

Management Libraries. Several literature found on the essence of innovation in organizational success, whereas there is hardly any 

substantial theoretical approaches found in studying innovation in Academic Management Libraries.  Budd (1999) emphasized 

hierarchical bureaucracy in research libraries which focuses on the primary functional areas of public services and technical services. 

Pugh (2005) argued that the library organizations should act as living networks i.e decentralized and flattened structures in order to 

survive in the turbulent environment which ultimately encourages collaboration. Adeyoyin (2006) argues that organizational culture 

has a positive and significant relationship with innovation. He correlated with Ranganathan’s fifth library law i.e the library as a 

growing organism where it is stated that a flexible organizational culture is vital in the changing in order to survive the rapid changes 

brought on by technology, collections, and populations. Chang and Wu (2013) assert that ‘overly formalized and elaborate structures 

undermine job satisfaction in organizations’.  Hward (1997) analysis on the impact of OS on innovation in research libraries and the 

study reveals that the key variables that stimulate innovation and in the organization are organizational complexity, where 

diversification of knowledge is considered as one of the keys and integral component of organizational complexity. Flower (1998) 

identified fourteen variables which might have an impact on organizational innovation. The study reveals that professional reading 

and the number of published articles were the significant and positive effect on organizational innovation, on the other hand, the 

organizational structure was not so significant in the context of innovation.  

III. Research Hypotheses 
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This study examined the impact of organization structure on innovation related to leading academic management libraries of IIMs of 

the country.  Given the general panorama of the literature discussed in this study, the following hypotheses can be presented as 

follows.   

H1: Organizational structure has positively related to innovation and does significantly impact on academic management libraries.   

H2: Vertical complexity has positively related to innovation and does significantly impact on academic management libraries.  

H3: Increase in formalization structure exhibits innovation and does significantly impact on academic management libraries.  

H4: Centralization structure of the organization has positively related to innovation and does significantly impact on academic 

management libraries. 

 H5: Employee participation in the decision-making process has a negative relationship with innovation and does not significantly 

impact on academic management libraries. 

H6: Organizational complexity has negatively related to innovation and does not significantly impact on academic management 

libraries. 

H7:  Strict 

adherence to pre-

defined roles has 

positively related to 

innovation and does 

significantly impact 

on academic 

management libraries. 

 

Figure.1: Research Model 

IV. Methodology 

The study focused on the leading libraries of Indian Institute of Management (IIMs), autonomous institutions under Ministry of 

Human Resource Development (MHRD), Government of India, those are involved in management education and research activities 

in the country. Hence, all leading libraries related to teaching, learning and research of IIMs across the country were selected in this 

study. The questionnaires were sent by email and hard copy to all leading librarians of IIMs with an informational letter stating the 

research purpose. Data were collected from leading librarians because librarians are the main leaders and play a significant role by 

making important contributions in achieving the mission, vision and goal of their respective institutions. The questionnaires were 

Organization Structure                   (H1)  

 

 

                                                          Innovation 

 

Vertical Complexity                      (H2) 

The degree of Formalization         (H3) 

The degree of Centralization         (H4) 

Participative Decision Making      (H5) 

Organizational Complexity           (H6) 

Predefined and Rigid Rules           (H7) 
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collected through online and personal meeting with the respondents. A total number of 20 questionnaires were distributed among the 

librarians of all leading libraries of IIMs, out of which n=14 (70%) responses were received for the study. The respondents were 

expressed their degree of perception and attitude in terms of “Yes” and “No” with particular questions in this study. The survey data 

from questionnaires were exported to Excel and SPSS for analysis. The quantitative data were analyzed predominately by means of 

descriptive statistics to test the hypothesis.  

V. Results  

The formulated hypotheses were tested using inferential statistics Chi-Square test to examine the significance of relationships between 

observed and expected frequencies. If the ‘p’ value is less than 0.05 (P<0.05), then the statistic is considered to be significant. The 

result of the hypothesis testing is shows in Table-1. 

Table-1. Proportional Test for the effect of OS on Innovation  

 

 

 

 

 

 

 

 

The results presented in Table-1 indicate that the p-value 0.9996 is not significant at P > 0.05 as stated in H1. Thus, H1 is accepted 

which implies that organizational structure has positively related to innovation and does significantly influence on academic 

management libraries. H2 indicates that there is a positive relationship exists between vertical complexities with innovation and does 

significantly influence on academic management libraries. The result of Table-1 showed that the p-value is 0.0294 <0.05, which does 

not support H2. H3 indicates that increase in formalization structure exhibits innovation and does significant impact among academic 

management libraries, but the results show that H3 does not support since the p-value is 0.0041 <0.05. Thus, it implies that higher the 

formalization, the lower rate of innovation among academic management libraries. Similarly, the result of the study not supported the 

H4 which states that centralization structure of the organization has positively related to innovation and significant among academic 

management libraries, since the p-value is 0.0294 <0.05. There is significant influence found in the context of employee participation 

in the decision-making process with innovation and does significantly impact among academic management libraries, since the p-

Independent Variable Response p-Value 
H1- Organizational Structure            Yes (14) 0.9996 

No (0) 
H2-Vertical Complexity Yes (10) 0.0294 

No (4) 
H3-Degree of Formalization      Yes (3) 0.9959 

No (11) 
H4- Degree of Centralization      Yes (4) 0.0294 

No (10) 
H5- Participative Decision Making  Yes (5) 0.1284 

No (9) 
H6- Organizational Complexity Yes (3) 0.9959 

No (11) 
H7-Predefined Roles and Rigid Rules Yes (2) 0.0004 

No (12) 
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value is 0.1284> 0.05 is accepting the hypothesis H5. The result of H6 shows that organizational complexity positively related to 

innovation and has a significant impact among academic management libraries, since the p-value is 0.9959>0.05. Thus, the null 

hypothesis (H6) is rejected. The result of the study for last hypothesis (H7) is rejected, since the p-value is 0.0004 <0.05, which 

implies that strict adherence to pre-defined roles is negatively related with innovation and does not significantly impact among 

academic management libraries. 

VI. Discussion 

The paper describes a framework to understand the relationships of dimensions of OS on innovation.  The objective of the research is 

to examine and investigate the role of OS among academic management libraries. Based on the theory of organization structure and 

literature reviewing, this study proposed seven hypotheses about the influence of OS on innovation among academic management 

libraries. Among these, three hypotheses (H1, H5, H6) are supported, which clearly demonstrate that organizational structure, 

organizational complexity and employee participation in the decision in innovation have higher OS influence on innovation among 

academic management libraries. On the other hand, four hypotheses (H2, H3, H4, H7)  are not supported, which indicates that vertical 

complexity, increase in formalization, the degree of centralization, and strict adherence to pre-defined roles and rigid rules in the 

organization are negatively related to innovation  and does not significantly impact  on academic management libraries. For the 

success of innovation in academic libraries, libraries should avoid too much formalization, centralization, complexity in working 

structure and dependency much on rigidity in rules which largely supported Hage and Aiken’s theory (1967) in the library context. 

Hage and Aiken’s theory proposed that organizational dimensions such as complexity positively and centralization, formalization, and 

stratification negatively related to the rate of innovation. Employee autonomy is equally important in the workplace to be innovative 

which supported the argument of Maku (2014) who argued that employee engagement assumes a critical precursor role to creativity 

and innovation in the workplace. Dimensions of organization structures can effectively be implemented in the context of innovation 

by the active leadership of the librarians engaged in innovative activities in libraries. Leadership is one of the critical factors and play 

a significant role in organizational innovation in the workplace is highlighted by Scott and Bruce (1994). Leadership is vital in the 

articulation of vision and strategy which largely impact on structure and culture.  The turbulence in the external environment acts 

invite and lead to innovation, on its contrary, the bureaucratic, hierarchical structure of the library resists change in which librarian as 

a leader has to strike a balance between these negative forces to create a conducive working culture in an organization that is flexible 

and can engage in the exploratory activity.  

 

VII. Conclusion and Further Research 
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The study provides librarians as leaders with empirical data which they have not had before for the management libraries. The 

findings of the study will alert and guide librarians to adopt the effects of organizational dimensions for the larger benefit of the 

libraries which ultimately help to achieve the library goals and objectives in evidenced-based approaches to survive and thrive in the 

21st century.  This study will provide directions to the librarians to design and implementation of development policies in 

organizations that will promote innovative ideas among employees especially those working in the library operative levels.  

This study was subject to a number of limitations worth mentioning in the context of the adoption of innovation. This study is limited 

to influence of OS on innovation among academic management libraries of school or institutes engaged in imparting teaching and 

research in the field of Management or management discipline. Only one type of library was studied and libraries of other academic 

institutions are not in the ambit of the study. Further, the sample of the study is limited to 20 institutions i.e IIMs whereas other 

private management institutions are excluded in this study.  Future research could conduct longitudinal studies, and in other Libraries 

as well, to establish comparative parameters and reach more definite conclusions.  Scholars need to study other libraries of different 

disciplines through cross-sectional and comparative study to get a proper understanding of the influence of OS on innovation in the 

context of libraries to make a sustainable and vibrant library to survive and thrive in the 21st century.    
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ABSTRACT:  

The empirical research, based on primary and secondary data, examines the overall marketing functions of shrimp supply chain with 
particular emphasis to the extent of value addition during the process of distribution. The researchers demonstrate the distribution 
channel and the linkages between the relative benefits obtained as well as the outcome from the chain. The four districts of Gujarat 
namely Valsad, Navsari, Surat, and Bharuch are the major contributors for shrimp production having 95% of state shrimp farmer’s 
population with the potential area of 69,583.91ha (Vibrant Gujarat Report, 2017). The findings of the study revealed that the 
marketing functions of shrimp supply chain worked well and some recommendations were provided for the improvement of shrimp 
marketing in the country. 

Key words: marketing functions, shrimp supply chain, export channels 

1. INTRODUCTION 
The important marketing functions performed by different marketing agencies in South Gujarat, apart from buying and selling of 
shrimp are assembling, transportation, grading, storage, weighing and etc.  
Supply Chain is the sum of below three points, including the value addition activities in between like manufacturing, packaging, 
grading, storage, distribution channels, buying and selling process, handling and transportation etc. 

1. Flow of goods from Suppliers to Customer. 
2. Flow of Money from Customer to Supplier 
3. Flow of Communication between All the stake holders 

By supplier, any stake holder who provides raw materials, semi finished goods, finished goods to his consumer. In a supply 
chain, at every stage, there will be a supplier and a consumer, until the finished good reaches end consumer. Similarly consumer 
is the one who gets material/finished goods/produce from a supplier. A manufacturer i.e. farmer is consumer for raw material 
supplier i.e. brood stock. A retailer is a consumer to wholesaler and so on.  
The marketing functions or practices of the shrimp supply chain are buying and selling, grading, storage, pricing, marketing 
channels, transportation, market information etc. They are the major functions of the shrimp supply chain.  
 

2. LITERATURE REVIEW 
(Salagrama, 2004) studied that four important channels of fish marketing which frequently overlap and coexist, but each was a 
distinct entity with its own set of characteristics. These were Local fresh fish trade, processed fish trade, Export trade, and urban 
trade. Out of these, the first two belong to the traditional marketing systems and the latter two to the modern category. Local 
fresh fish trade was the simplest kind of marketing operation while export trade stand for the most complex. In many villages, 
all four chains can be seen in operation simultaneously and the same producer/trader will often be involved in more than one 
kind of marketing chain. (Pomeroy & Dalton, 2005) stated that value is added to fish and fishery products depending on the 
requirement of different markets. In addition to preservation, fish can be industrially processed into a wide array of products to 
increase their economic value and allow the fishing industry and exporting countries to reap the full benefits of their aquatic 
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resources. Globally, a transition period is taking place where cooked products are replacing traditional raw products in 
consumer preference. Societal changes have led to the development of outdoor catering, convenience products and food services 
requiring fish products ready to eat or requiring little preparation before serving. 
(Sidhu, Sidhu, & Singh, 2012) used convenience sampling technique in Jalandhar district. The study suggested that modern 
market infrastructure may be built up with the public private partnership to bring efficiency in the marketing. (Al-Hasan, 
Shahjahan, Hossain, & Haque1, 2014) studied in Fish Availability and Marketing System at Three Markets in Barisal, 
Bangladesh that The fish availability and marketing system at three markets in Barisal were studied for a period of twelve months 
from August 2012 to July 2013. Data were collected through questionnaire interviews and focus group discussions. A total 
number of 64 fish species were recorded in the three markets during the study period. Among them highest amounts were ilish 
(39%) and lowest amounts were Thai koi (2%). About 85% of the fishes were brought from different rivers and ponds of the 
Barisal region and only 15% from Mymensingh, Jessor, Satkhira and from India (major carps). The marketing channel from 
fishermen/fish farmer to consumers passes through a number of intermediaries such as local paikers/aratdar/mahajan (local 
agent), wholesalers and retailers. The average gross profit of fish retailers in Port Road Bazar, Natun Bazar and Lakhutia Bazar 
were estimated as BDT 950/day, BDT 750/day and BDT 400/day (1 US$=78 BDT), respectively. Lack of storage facilities, poor 
supply of ice, exploitation by middlemen, lack of money and infrastructure were the common constraints of the fish marketing. 
(Das, Upadhyay, Kumar, & Prakash, 2013) reported the fish marketing channel starts with a farmer and ends with the ultimate 
consumer involving a number of intermediaries in between. It was observed that the farmers did not sell fish directly to the 
consumers in the urban markets, except a few in the rural markets. 

3. METHODOLOGY 
The study will cover all the supply chain processes from the production to export. Two stage sampling method was used. First 
stage was purposively selected four districts namely Valsad, Navsari, Bharuch and Surat. Second stage was to identify the 
aquatic cultured farmers by convenience sampling method in each district. The sample consisted of 100 farmers, 2 exporters, 20 
middlemen, 12 vendors and 20 women from South Gujarat region.  The data were collected from the selected farmers, 
exporters, middlemen and vendors about their costs of marketing of shrimp. The secondary data about area, production were 
taken from the Department of Fisheries, MPEDA, CIBA, NAU of Gujarat. The primary data from the respondents were 
collected in 2016-17 year. Table 1.1 defines the sample size, data collection method as well as sample distribution.  

 

TABLE 1. 1 SAMPLE DISTRIBUTIONS 

Target Groups  Zone / area Sample Size Data collection methods 
Shrimp Farmers Valsad 25  Questionnaire interviews 

 PRA tools such as FGD 
 Transect walk 
 Cross check interviews with key 

informants 

Navsari 25 
Surat 25 
Bharuch 25  

  Total100 
Exporters cum 
Processors 

Bilimora & Surat 2  Questionnaire interviews 
 Cross check interviews with key 

informants 
Intermediaries Valsad 5  Questionnaire interviews 

 Transect walk 
 Cross check interviews with key 

informants 

Navsari 5 
Surat 5 
Bharuch 5  

  Total 20 
Vendors Navsari 

Valsad 
12  Questionnaire interviews 

 PRA tools such as FGD 
 Transect walk 

Women Valsad 5  PRA tools such as FGD 
 Interviews with a list of questions (not 

questionnaire ) 
Navsari 5 
Surat 5 
Bharuch 5  

  Total 20 
 
 

4. RESULTS AND DISCUSSIONS 
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4.1 BUYING AND SELLING 
In the study areas, the whole marketing of shrimp has been broken down into various functions such as buying and selling, 
transportation, grading, storage, weighing, financing, market information and pricing. The activities involved in the transfer of goods 
are completed through buying and selling functions. Middleman or commission agents or company agents do the functions of 
negotiation between buyers and sellers of shrimp and help them at their own business premises on receipt of commission. They do not 
take the ownership of the products. Shrimp petty retailer purchase 95% shrimp from vendors/fish market and 5% from farmers who 
are relatives/ neighbors or their own shrimp farmer villager (Petty retailer). 
 
 
 
 
 
 
 
 TABLE 1.2 PERCENT OF SHRIMP/PRAWN TRANSACTED BY VALUE CHAIN ACTORS 

Purchase From (%) 

Value chain 
Actor 

Farmer Farmer via 
Commission 

Agents 

Processors/ Exporter Vendors/ 
Fish 

Market 

Petty 
Retailer 

Processors/ 
Exporter 

75 25 -- -- -- 

Vendors/ Fish 
Market 

60 40 -- -- -- 

Petty Retailer 05 -- -- 95 -- 

Consumer -- -- -- -- 100 
Sold to (%) 

Value chain 
Actor 

Processor/ 
Exporter 

Commission 
Agents 

Vendors/ Fish Market Petty 
Retailer 

Consumer 

Farmer 70 25 05 -- -- 
Farmer via 

Commission 
Agents 

95 -- 05 -- -- 

Processors/ 
Exporter 

-- World Market 

Vendors/ Fish 
Market 

-- -- -- 100 -- 

Petty Retailer -- -- -- -- 100 

 Source: Field Survey 
 

Vendors purchase 60% shrimp from farmers directly, 40% from farmers via commission agents. Processors/ Exporters purchase 75% 
shrimp from farmers directly, 25% from farmers via commission agents. Consumers purchase 100% of shrimp from the retailers in 
the study area (Table 1.2). Shrimp farmers sell 70% of their shrimps to processors/ exporters and 25% to processors/exporters via 
commission agents and 5% to vendors/ fish market. Farmers via commission agents sell 95% to processors/ exporters and 5% to 
vendors/ fish market. Vendors/ fish market sell 100% of their shrimp to petty retailers (restaurants/ hotels). Petty retailers sell 100% of 
their shrimps to consumers. Processors/ exporters sell 100% shrimp to world market (export). Some of them are busy for own other 
business, so they don’t want to mash up or want hassle free business by giving commission to agents. Retailers sell the entire shrimp 
to ultimate consumers. (also studied by (Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 
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 4.2 GRADING 
Grading is the basic function of sales transactions and is defined as the classification of products according to some standards or 
measures (Kohls & Uhl, 2005). Grading of shrimp is not common at farmers’ level. Grading is generally done by processors or local 
traders or by the commission agents in the wholesale market and by retailers in the retail market before selling to the consumer. It also 
simplifies the concentration process and makes easier and less costly the movement of goods through the marketing channel. Grading 
facilitates sale since different sizes of Shrimp have different prices. All intermediaries’ grade shrimp on the basis of weight However, 
Grading system of shrimp is different from other species. Here grading is based on number of pieces to make one kg. In case of 
vanamai or black tiger, Usually grading of shrimp is based on counts like number of pieces per kg. For example there are 30 count 
shrimp means 30 pieces per kg. i.e. size of the shrimp. Bigger size shrimp, prices more. Buyers are grading shrimp at farm level only, 
smaller size shrimps excluded. Shrimp farmers sells smaller size shrimps to local market by vendor or agents or by themselves. (also 
studied by (Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). Table 1.3 is shows some basic 
grading parameters of shrimp.    
 
 
 
  

TABLE 1.3 GRADING OF SHRIMP 
Grading  for Shrimp /producer's price 

Grade of shrimp  
20 Grade (20 pieces/kg)  
30 Grade (30 pieces/kg)  
40 Grade (40 pieces/kg)  
50 Grade (50pieces/kg)  

 Source: Field survey, 2016-17 

 4.3 STORAGE 
The storage facilities help buyers and sellers to reduce the wide fluctuation of prices between peak and lean seasons. The storage 
function is primarily concerned with making goods available at the desired time and enables traders to receive better prices for their 
products. Because of high perish ability; shrimp requires extremely specialized storage facilities matching the seasonal demand.  Only 
the processing plants in the shrimp industry use proper storage systems for export to the world market. Other intermediaries use only 
ice to transport shrimps from one place to another.  Though all intermediaries use ice during marketing, their use of ice in shrimp is 
not scientific for which quality of shrimp gets affected. While retail selling, some use ice and some do not. (also studied by (Omar, 
Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 

 4.4 TRANSPORTATION 
Transportation is a basic function of making goods available at proper place and it creates place utility. Perishable goods must be 
moved as early as possible from the producing centre to the consumer centre. So transportation is essential for highly perishable 
commodities like shrimp. Adequate and efficient transportation is a cornerstone for the modern marketing system (Kohls & Uhl, 
2005).  
In the study areas, the shrimp farmers and intermediaries use various modes of transports such as van, rickshaw, scooter etc, to 
transfer product from the producing areas to the consumption centre. Figures 1.1 show different modes of transport used by the 
intermediaries to transport shrimp from one place to another. Transportation of shrimp from pond to market is one of the important 
activities in marketing. Besides head load (bhar), other types of carriages that are commonly used for shrimp transport in South 
Gujarat are refrigerated van, moped, Rickshaw, Auto-rickshaw, Small truck etc depending on the distance to be travelled. (also 
studied by (Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 
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Figure 1. 1 MODE OF TRANSPORT USED BY FARMERS AND INTERMEDIARIES FOR MOVEMENT OF SHRIMP 

 

 4.5 FINANCING  
The financing function is the advancing of money by someone to carry on the business. For effective operation, financing is of crucial 
importance in the whole marketing system of shrimp. The source of finance for the value chain actors in the study areas are shown in 
Table 1.4.   

TABLE 1.4 SOURCES OF FINANCE OF SHRIMP FARMERS AND INTERMEDIARIES 
Sources of Finance Market Participants 

Farmers Commission 
Agents 

Processors/ 
Exporter 

Vendors/ Fish 
Market 

Petty 
Retailer 

Own Fund 56 100 38 95 97 
Bank 9 0 62 0 0 
NGO 12 0 0 0 0 
Friends/relatives 2 0 0 2 1 
Credit from commission 
agent 

8 0 0 3 2 

Credit from Processors/ 
exporter 

13 0 0 0 0 

Source: Field Survey, 2016-17 
Table 1.4 shows that in the case of shrimp, most of the farmers, intermediaries, vendors and petty retailers are self-financed. 
Processors/ Exporters 62% of the loan procure from the bank and 38% of them used own fund for their business. Processing plant 
owners mostly depend on bank loans to accelerate the business operations. Farmers are taking credit from commission agents of 
inputs (seed/feed), Processors on some terms and conditions. Terms and conditions are changing by farmer to farmer. (also studied by 
(Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 
 

 4.6 MARKET INFORMATION  
Market information is a facilitative function required for efficiently operating marketing system. In the study area, visiting the markets 
and use of telephone/mobile phones are the most common sources of collecting market information for all value chain actors. Table 
1.5 shows that fellow traders are also a common source of market information for all types of value chain actors except processing 
plants. 11% of Farmers are getting information from MPEDA/ NAU/CIBA. Most of the farmers are formed with the social groups 

Shrimp 
Farmers

•Head Load: Container carry on head
•Scooter, Rickshaw for Local Transport

Processing 
Plant

•Refrigerated Van

Vendors
•Scooter, Riskshaw

Petty Retailers
•Head Load: Container carry on head
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like what’s app etc for getting daily rates of shrimp etc. (also studied by (Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, 
Palash, Mian, & Dey, 2012). 
 

TABLE 1.5 SOURCES OF MARKET INFORMATION FOR FARMERS AND INTERMEDIARIES 
Sources of Market 

Information 
Market Participants (%) 

Farmers Commission 
Agents 

Processors/ 
Exporter 

Vendors/ Fish 
Market 

Petty 
Retailer 

From Market 72 58 59 42 5 
Fellow Traders 36 46 0 9 7 
Email/Internet 1 0 100 0 0 

Telephone/ Mobile 17 68 100 75 12 

Government Offices 3 0 0 0 0 
MPEDA/ NAU/ CIBA 11 0 2 0 0 
Magazines/print media 6 1 1 0 0 

 Source: Field Survey, 2016-17 

 4.7 PACKAGING  
Packaging may be defined as the general group of activities in product planning which involves designing and producing the container 
or wrapper for a product (Stanton, 1991). Packaging is essential for proper transportation of shrimp.  ‘Box’ made of cork sheet is 
widely used by processing plant owners in shrimp. Different sizes of packaging materials along with their capacities are shown in 
Table 1.6. Packaging of shrimp/prawn Processors and exporters use manufactured carton, plastic packets and trays with customized 
labels for packaging. The quality and packaging style varies according to the requirements of the buyers and the price negotiated by 
the buyers. Exclusive and simple plastic packs or blocks are frequently used for shrimp/prawn packaging for exporting. Exclusive 
packaging is used for higher prices and simple plastic packs or blocks are used for lower international market prices of shrimp/prawn. 
Usually developed countries prefer simple packaging because disposal is expensive. (also studied by (Omar, Islam, Haque, Alam, & 
Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 
 

TABLE 1.6 PACKAGING PRACTICES OF SHRIMP MARKETING IN GUJARAT 
Packaging Practices Using Materials Capacity Used By 
Basket Bamboo 20-40 kg Farmer, Petty Retailer 
Crate Plastic 20-40 kg Farmer, Petty Retailer 
Vessel of basket shape Steel/Aluminium/iron 20 kg Farmer, Petty Retailer 

Box Cork Sheet 20-40 kg Processing Plant 

Of all packaging materials, plastics have a major share, as they are versatile and can be converted into any form, lend to excellent 
decoration, have excellent barrier properties and are hygienic in use. In the fish industry, plastics are extensively used for replacing 
traditional packages, either as crates, trays, insulated boxes for storage and for internal movement and distribution of raw materials 
and finished products. Bare films are used for over-wrapping of wet and frozen fish, pouches from co-extruded films for frozen / dry 
fish packaging, thermoformed trays of PVC/HDPE for unit packages of IQF fish and shrimp etc as shown in fig. 1.2 and 1.3.  
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FIGURE 1.2 FROZEN SHRIMPS IN LDPE POUCHES 

 

 
FIGURE 1.3 PLASTIC LAMINATED CARTONS FOR FROZEN SHRIMP 

Sources: Pictures taken from Super Markets (Good Fortune, USA) 

 4.8 PRICING 
The pricing of shrimp sectors depends on the demand on foreign market. If the foreign market demand is increased, the price will 
increase. Sometimes some faults were identified in Indian shrimp and then the price is decrease in the shrimp market.  
 
 
 
 
 

TABLE 1.7 PRICING METHODS IN SELLING PROCESS OF SHRIMPS 
Pricing Methods Market Participants 

Farmers Commission 
Agents 

Processors/ 
Exporter 

Vendors/ Fish 
Market 

Petty 
Retailer 

Open Bargaining 75 79 68 0 100 
Auction 11 0 0 100 0 
Based ongoing 
market prices 

49 26 85 0 0 

Pre-fixed prices 0 0 0 2 0 
Cost plus method 0 0 0 0 0 

 Source: Field Survey, 2016-17 

TABLE 1.8 PRICING FOR SHRIMP AS PER GRADES 

Price  for Shrimp /producer's price  

Grade of shrimp  Price (Rs./kg)  

20 Grade (20 pieces/kg)  600-700  
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30 Grade (30 pieces/kg)  450-550  
40 Grade (40 pieces/kg)  400-450  
50 Grade (50pieces/kg)  300-400  

Source: personal observation and interview with farmer, exporters and middleman 
In the study areas, all intermediaries are involved in buying and selling of shrimp.  Generally middlemen of shrimp marketing chain 
follow prefixed prices set by the processing plant. Some shrimp Farmer, commission agents or middlemen and processing plants 
practice open bargaining and ongoing market prices method for fixing price of their products in varying degree. Cent percent of the 
petty retailers follow open bargain for selling their shrimp to consumers. Vendors in domestic market decided the prices by auction. 
(also studied by (Omar, Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 

 4.9 PROMOTIONAL ACTIVITIES 
Actually in shrimp marketing promotion plays a little role in terms of marketing. Sometimes promotional activities occurred by the 
Government, MPEDA, CIBA arranges different trade show of export shrimp from India in foreign market. Trade show in foreign 
market is arranged for increasing the buying rate of foreign buyer. Different workshops and seminars are arranged for knowing the 
quality of shrimp to the foreign buyer. Sometimes the fisheries department of India use mass media likes TV and radio for the 
awareness of shrimp farmers. Government arranges different kinds of workshop, training and seminar for increasing the efficiency of 
shrimp cultivation to the farmers. 45.7 % respondents have attended the training from DOF, 34.3% respondents have attended the 
training from MPEDA and 20% respondents have attended the training from NAU. Different magazine and trade papers are published 
by the fisheries department and MPEDA which act as promotional tools. Some of the big farmers who also acted as commission 
agents have given advertisements in newspapers and magazine, personally contacting with firms and traders, participating in trade 
fairs also. They also do road development in villages, donation in small villages and arrange cricket tournament for entertainment for 
the small farmers, so that they are actively involved in this activity and give them supports all and act like a co operatives. 

 4.10 DISTRIBUTION CHANNEL OR MARKETING CHANNEL 
SCM is a concept whose primary objective is to integrate and manage the sourcing, flow and control of materials using a total systems 
perspective across multiple functions and multiple tiers of suppliers (Robert, Trent, & Handfield, 1994). Marketing channels/ value 
chains are the alternative routes of product flows from producers to consumers (Kohls & Uhl, 2005). Value chain may be long or 
short for a particular commodity depending on the qualities of products, size and nature of consumers and producers and the 
prevailing social and physical environment.  
Distribution system plays the connecting link between the first stage shrimp farmer and the last stage consumers. By the means of the 
channel members (shrimp farmer, Agents/middlemen, retailer, Whole seller, Distributor etc.) the harvested shrimp transfer from 
producers to consumers. Shrimp distribution channel is almost entirely managed, supported, financed and controlled with rules by 
traditional and skilful middlemen/agents as shown in fig. 1.4.  
Tradition and the strength held by separate channel members who affect the distribution system and the shrimp farmers are very 
sensitive to this as some of them never directly communicate with processors/exporters. Some of the Shrimp farmers have no proper 
education or knowledge to make the best out of the supply chain management. 
Marketing channel is the route followed by the produce after the harvest at pond site to the ultimate consumer involving a number of 
intermediaries in between. The shrimp farmer cannot communicate with the market directly because the market communication is 
mainly made by the middlemen. This situation involves lots of intermediaries in the shrimp supply chain. (also studied by (Omar, 
Islam, Haque, Alam, & Janifa, 2014) and (Alam, Palash, Mian, & Dey, 2012). 
 
Export Channels 

 

 
 
 
Domestic Channel 

 

Channel 1 Producer Commission 
Agents

Processors/
Exporters

International 
wholesalers/re

tailers

Consumers 
and 

restaurants

Channel 2 Producer Processors/E
xporters

International 
wholesalers/r

etailers

Consumers and 
restaurants

Channel 3 Producer Commission 
Agents

Vendors/
local market

Petty Retailers
Consumers 

and 
restaurants
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FIGURE 1.4 MARKETING CHANNELS FOR SHRIMP IN SOUTH GUJARAT REGION (FROM 
 PRODUCER/FARMERS TO CONSUMERS) 
 

 

 
FIGURE 1.5 MARKETING CHANNELS FOR SHRIMP IN SOUTH GUJARAT REGION (FROM BROOD STOCK 
SUPPLIERS TO PRODUCER/FARMERS) 
 
Domestic supply chains for shrimp distribution involve four intermediaries (shrimp farmer, local agents, wholesalers and consumer) 
for local market and four intermediaries (shrimp farmers, shrimp processors, agents and overseas consumers) for distant markets as 
shown in fig. 1.5. The involved intermediaries are at most four, namely, shrimp farmer, agents, processing plant and overseas 
consumer. There are two marketing channels from brood stock suppliers to farmers working in South Gujarat region. Brood stocks are 
imported from other countries, mainly USA. 

4.11 LABOR MARKETS OF PROCESSING SEGMENT  
ICING OF SHRIMP/PRAWN  

Icing is a part of cleaning and de-heading of shrimp/prawn for selling to commission agents and final processors or exporters. Usually 
after buying shrimp/prawn from farmers with head but without legs, the shrimp/prawn keep in ice for 4-5 hours in plastic containers 
or big aluminium pots for easy and sophisticated de-heading. After finishing buying process at the end of day, and keep the 
shrimp/prawn into icing containers or pots at the evening time. This icing process occurs in every day in the peak time of 
shrimp/prawn harvesting. After icing, de-heading starts from 9-10pm and finish at the end of night (morning). In morning, send de-
heading shrimp/prawn for selling to final processors or exporters using insulated vehicles. Also studied by (Barmon, Chaudhury, & 
Munim, 2011) 
 

DE-HEADING OF SHRIMP/PRAWN   

De-heading is the part of cleaning process for exporting. After buying, de-heading is required for selling to final processing plants. 
Mainly local female labors are engaged in de-heading of shrimp/prawn. The de-heading process is done in night time. Usually 4-5 
female labours work together for de-heading process. Usually they clean and de-head 200-400 kg shrimp/prawn in a night. Also 
studied by (Barmon, Chaudhury, & Munim, 2011) 

 
WAREHOUSING  

Warehousing house is mainly used for shrimp/prawn packaging for exporting. Generally, two layer warehousing facilities are adopted 
in the factory. The first layer preserves semi or unprocessed shrimp/prawn in 5-10 kg packs and it keep at -50 centigrade. The second 
layer is used for fully processed shrimp/prawn that will be shipped to buyers after verification and this layer is kept at a temperature of 
between -120 to -200 centigrade. Also studied by (Barmon, Chaudhury, & Munim, 2011) 
  

 4.12 VALUE ADDED SHRIMP PRODUCTS 
Value addition is the enhancement added to a product or service by a company before the product is offered to customers. Products 
processed as "Ready to eat', 'Ready to cook', 'Ready to fry', 'thaw & eat', ' Heat & Serve' and 'retail raw branded products' and other 
fishery pharmaceutical and cosmetic products of high unit value in export market are considered as Value Added Products as shown 
in fig. 1.6. 
 

TABLE 1. 9: LIST OF VALUE ADDED SHRIMP ITEMS 

Channel 4 Producer
Vendors/

local market
Petty Retailers

Consumers 
and 

restaurants

Channel 1 Broodstock 
Suppliers

Shrimp 
Hatcheries

Commission 
Agents

Producer
/Farmers

Channel 2 Broodstock 
Suppliers

Shrimp 
Hatcheries

Producer/ 
Farmers
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1. Breaded And Battered Shrimp 2. Cooked salad shrimp 
3. IQF Marinated Shrimp 4. Cooked and peeled shrimp 
5. Skewered Shrimp 6. Sushi 
7. Stretched Shrimp (Nobashi) 8. Shrimp Pickle 
9. AFD Shrimp, AFD Powder 10. IQF Tray pack shrimp 
11. Blanched/ Cooked Shrimp 12. Shrimp Curry 
13. IQF Head-On/ Headless /Butterfly cooked/ 

blanched shrimp 
14. IQF Peeled Tail-on cooked shrimp 

 
 
 

 
FIGURE 1.6 VALUE ADDED SHRIMP PRODUCTS 
 

 
5. FINDINGS 
Shrimp farmers sell 70% of their shrimps to processors/ exporters and 25% to processors/exporters via commission agents and 5% to 
vendors/ fish market. Farmers via commission agents sell 95% to processors/ exporters and 5% to vendors/ fish market. Vendors/ fish 
market sell 100% of their shrimp to petty retailers (restaurants/ hotels). Petty retailers sell 100% of their shrimps to consumers. 
Processors/ exporters sell 100% shrimp to world market (export). Usually grading of shrimp is based on counts like number of pieces 
per kg. For example there are 30 count shrimp means 30 pieces per kg. i.e. size of the shrimp. Bigger size shrimp, prices more. Buyers 
are grading shrimp at farm level only, smaller size shrimps excluded.  Common centers with refrigerated storage facilities may be 
developed so that the perishability of shrimp is checked, which would enable the centers to make bulk sell/transfer to the next 
destination. So that reduces post harvest loss and provide better price for the shrimpers/farmers. The middlemen of shrimp supply 
chain follow prefixed prices set by the processing units. Most of the farmers, intermediaries, vendors and petty retailers are self-
financed. Processors/ Exporters 62% of the loan procure from the bank and 38% of them used own fund for their business. 11% of 
Farmers are getting information from MPEDA/ NAU/CIBA. Most of the farmers are formed with the social groups like what’s app 
etc for getting daily rates of shrimp etc. Usually developed countries prefer simple packaging because disposal is expensive. 
Sometimes promotional activities occurred by the Government, MPEDA, CIBA arranges different trade show of export shrimp from 
India in foreign market. Trade show in foreign market is arranged for increasing the buying rate of foreign buyer. Distribution system 
plays the connecting link between the first stage shrimp farmer and the last stage consumers. By the means of the channel members 
(shrimp farmer, Agents/middlemen, retailer, Whole seller, Distributor etc.) the harvested shrimp transfer from producers to 
consumers. Shrimp distribution channel is almost entirely managed, supported, financed and controlled with rules by traditional and 
skilful middlemen/agents.  
6. CONCLUSION 
Marketing of shrimp in South Gujarat is characterized by involvement of many intermediaries. When shrimp moves through value 
chains, every intermediary adds some extra costs with the purchase price as part of their involvement or profit. As a consequence, 
price of shrimp increased to a great extent which affects the shrimp sellers and ultimate consumers. As the marketing system 
dominantly maintained by private sectors, so government does not play active role in properly regulating market behaviour and 
market performance in terms of price fixation, physical facilities, shortening channel etc.  
This study concludes that shrimp farmers earn good sources of monetary values from shrimp farming through proper understanding of 
techniques, trainings, supports and division of money spent on variable costs as well as fixed costs. They can negotiate with the 
buyers by improving their shrimp quality and through collective marketing. Shrimp is a forex earner so that shrimp farmers can get 
benefitted through export of the shrimp and increase their living standards by economic upliftment.  
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Abstract- Elephantiasis is the enlargement of the affected part of body. Filariasis is caused by worms Wuchereria bancrofti and less 
often by Brugia malayi which leads to syndrome of elephantiasis. The lymphatic system is affected leading to lymphedema. 
Elephantiasis of the vulva is very rarely seen with only few cases been reported in literature. We present a case of vulval elephantiasis 
in a young female of 18 years who had swelling from six months and had undergone vulvectomy with vulvoplasty. 
 
 
Index Terms- Filariasis, Vulva, Vulval Swelling, Elephantiasis 
 
 
 

I. INTRODUCTION 
 
lephantiasis is the marked swelling of the affected body parts. It is a parasitic infection caused by filarial though non-filarial 

causes have also been reported in literature. The lymphatic channels are blocked which results in the stasis of interstitial fluid rich in 
protein leading to edema (1). 
Elephantiasis is been reported since many years all around the globe but the tropical & sub-tropical area are found out to be 
endemic.(2) Most commonly affects limbs, trunk & scrotum. (3) Female genitals affected by the filarial elephantiasis are extremely 
uncommon & only 1-2% cases have been reported. (3, 4)  
 

II. CASE REPORT 
18 year old female presented with complains of swelling over right labia majora since six months which was gradually increasing in 
size. The swelling was associated with mild pain & also was giving a psychological distress to the patient. 
The patient was unmarried & had no history any such swelling in the past. She had no history of tuberculosis, lymphadenopathy or 
any genital ulcers. Menstrual history and systemic examinations were normal. 
Ultrasonography of the swelling was done which was reported as a diffuse thickening of the right labia majora with associated 
subcutaneous edema. Also full abdomen ultrasonography was done which showed no significant abnormality. 
Clinically diagnosis of elephantiasis was made and excision of the mass with vulvoplasty was done. The resected mass was sent for 
histopathology. 
Grossly, the specimen received was a single pendulous skin covered mass 10 x 8 x 5 cm. The skin showed rugosities, was thickened & 
hyperpigmented. On serial sectioning, it was perly-white to greyish yellow. Figure 1 

E 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8676
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8676


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              603 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8676   www.ijsrp.org 

 
Microscopically, the overlying skin showed hyperkeratosis & irregular acanthosis with elongation of rete ridges. Sub-epithelium 
showed fibrosis & collagenization with plenty of inflammatory cells comprising of lymphocytes, plasma cells & polymorphs. 
Many lymphoid aggregates were also noted. Deeper dermis also showed non-caseating granulomas. Figure 2 

 

III. DISCUSSION 
Celsus coined the term ‘elephantiasis’ in (30BC – 50AD). It was earlier called satyriasis, sarcocele or leontiasis. (3) It is found to affect 
people living in tropical & subtropical areas, amongst which India & Africa has the maximum number of cases reported. Also South – 
Asia, Pacific & American population had been seen to develop elephantiasis. (3) It has been found that in India, Bihar (17%), Kerala 
(15.7%) & Uttar Pradesh (14.6%) are the known to be endemic for filariasis. 
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Elephantiasis is rare & develops as a result of the inflammatory response to the death of filarial & lymphatic dysfunction. It is found 
out to be more common in males than females.  Elephantiasis or lymph edema due to filaria mostly causes hydrocele, followed by 
entire lower limb, scrotum, arm, vulva & also the breast. 
 
Grossly, elephantiasis presents as a large mass. It may give the appearance of large polyp, indurated (solid) plaque, pendulous 
swelling or a large sarcoma like mass as seen in our case. (3) 

 

Microscopically, the epithelium is keratinised stratified squamous displaying acanthosis & hyperkeratosis. Sub-epithelium shows large 
area of fibrosis & collagenisation along with inflammation. Similar picture was seen in our case. (1) 

 

The adult parasite & microfilariae may not be seen in the tissues & peripheral blood respectively. (3) The differentials to be considered 
are fibroepithelial polyp, which shows edematous myxoid stroma & was absent in our case. Also tuberculosis is other possibility 
displaying granulomas, giant cells & inflammatory cells comprising of lymphocytes & plasma cells. It can be ruled out by the absence 
of acid-fast bacilli. Fungus can also be excluded by performing special stains. 
 
It is important to consider filariasis as a differential in case of such a swelling & it can cause recurrence, through rarely seen. Also it 
may not be present in peripheral smear study & the resected specimen. 
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V. LEGENDS 
Figure 1: Resected Vulval mass. 
Figure 2: Deeper dermis displaying collagen and inflammatory cells. (H&E stain - 10x) 
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Abstract- The objective of this study is to develop robust statistical method in evaluating long term performance of companies that 
issued initial public offerings. Data of monthly return are derived from Thomson Reuters Datastream. The companies selected in this 
study are 16 companies that listed on Malaysia Stock Exchange issuing initial public offerings in year of 2014 and 2015. These 16 
companies are categorized as sharia-compliant companies. Method implemented in this study is Fama-French model for validating 
long term performance of initial public offerings. The Fama-French model is validated using 36 months of data analysis. Next, this 
study implemented Monte Carlo Simulation method to achieve more robust value for Fama-French model. Result of Shapiro-Wilk 
normality test indicates all variables follow normal distributions. The Fama-French model exhibits the alpha coefficient is – 3.99 that 
indicated market performed better than portfolio. Monte Carlo simulation increase data sample to attain alpha coefficient that is 
proved is under statistical control. The implication of this study will help investors to gain better understanding of financial condition 
in Malaysia Stock Exchange. In addition, Monte Carlo Simulation give better estimation of parameter in regression analysis that 
exhibits better value that represent real economic condition in Malaysia.  
 
Index Terms- Monte Carlo Simulation, Long Term Performance, Initial Public Offerings, Malaysia Stock Exchange 
 

I. INTRODUCTION 
 
With the development of Islamic capital markets, investors invest more in Islamic equity markets especially on the sharia compliant 
companies. As reported by Securities Commission of Malaysia out of 693 from 901 companies listed on the Malaysian Stock 
Exchange was sharia compliant companies. Therefore, sharia compliant companies plays key role in promoting Islamic capital market 
worldwide. The main objective of investors is to get high return at the tolerant risk. Hence risk must be managed effectively.  
According to Farid, et al., (2010) risk is defined as “without risk there is no advance” and “the higher the risk the greater the reward” 
are well-established truisms. Therefore, going public for a new companies is an important phase in the life cycle of a company in order 
to be more productively in the financial resources and physical resources.  
 
A body of literature investigates operating performance and stock returns following the initial public offering (IPO), and tends to 
indicate that companies underperform after the IPO relative to their pre-IPO performance (Abu Bakar, et al., 2019; Abu Bakar and 
Rosbi, 2017; Abu Bakar and Rosbi, 2016; Zarafat and Vejzagic, 2014; Carter, et al., 1998). Varies methods are used to examine the 
long term performance of shares prices. Notably, Ritter (1991) find a decline of newly listed companies over several decades using a 
cumulative average adjusted returns method and buy and hold returns method. Abu Bakar, et al., (2019) evaluate the long term 
performance of initial public offerings for sharia compliant companies listed on the Malaysia Stock Exchange using a market adjusted 
cumulative abnormal returns (MACAR). Abu Bakar and Rosbi (2018) used Modern Portfolio Theory to develop efficient frontier for 
portfolio investment in Malaysian market. While, Goergen, et al., (2007) used buy and hold returns, cumulative abnormal returns and 
Fama and French three-factor returns to investigate the long-run performance of UK IPO. The Fama and French three-factor model 
suggests that the excess return on a broad market portfolio from the CAPM is not a complete explanation of the expected return on a 
portfolio in excess of the risk free rate (Black, 2006).  
 
Even there are many methods has been developed to investigate the performance of IPO stocks, but study used Monte Carlo approach 
to investigate the performance of shares is still lack of researches. Therefore, this study was introduced a new insight in Islamic 
financial engineering by investigate the long term performance of IPO for sharia compliant companies listed on the Malaysian Stock 
Exchange using a Monte Carlo approach. Monte Carlo approach is a technique that involves using random numbers and probability to 
solve problems (Farid, et al., 2010). 
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II. LITERATURE REVIEW 
 
The history of Monte Carlo methods as computational method for the calculation of expectation on potentially high-dimensional 
domains starts in the mid-1940s with the arrival of the first programmable computers (Jackel, 2001). Therefore, Monte Carlo are 
tested in varies field such as engineering (Prakash and Mohanty, 2017; Farnoosh, et al., 2012) technology (Djeddou, et al., 2013) and 
others (Cavaliere, et al., 2003; Watzenig et al., 2011; Ghiani, et al., 2004). Currently, Monte Carlo approach is tested in the financial 
field. Hoesli, et al., (2006) was success implemented Monte Carlo simulations in incorporate the uncertainty of valuation parameters. 
Monte Carlo simulations are a very powerful way to demonstrate the basic sampling properties of various statistics in econometrics 
(Adkins and Gade, 2012). 
 
Berlinger et al., (2018) formulated a valuation model and applied a Monte Carlo simulation to assess the two most important benefits 
arising from a cash-pool: the interest rate savings and the reduction in the counterparty risk. They concluded that the value of a cash-
pool is higher in the case of firms with large, diverse and volatile cash flows having less access to the capital markets. It is also shown 
that cash pooling is not the privilege of large multinational firms anymore as the initial direct costs can be easily regained within a 
year even in the case of small-medium enterprises, especially if the corporate cash holding is highly volatile.  
  
Power, et al., (2015) estimate the option value of infrastructure investment, accounting for the stochastic behavior of both financial 
and physical (engineering) variables. They found that real-option value for infrastructure investment is substantial. It is beneficial to 
model jointly financial and engineering risks to better understand the timing and real-option value of infrastructure investment. 
  
Prakash et al., (2012) propose the idea of linking the use of the Monte Carlo simulation with scenario planning to assist strategy 
makers in formulating strategy in the face of uncertainty relating to service quality gaps for life insurance business. They highlights 
which particular service quality gap attribute as risk impacts most and least for the possibility of occurrences as best case, worst case, 
and most likely case. Therefore, they suggested that the application of Monte Carlo simulation give impact most and least on service 
quality gap. 
 
The important of this research is to fulfill the gap by investigate the performance of sharia compliant companies using a Monte Carlo 
approach as a unique features in the Islamic financial engineering innovation.     

III. RESEARCH METHODOLOGY 
The purpose of this paper is to analyze long term performance of initial public offerings using Fama-French method. In addition, this 
study performs the validity of findings using Monte Carlo Simulation (MCS) that increase data sample of random variables. This 
paper performed normality statistical test for all variables, Fama-French model calculation and Monte Carlo Simulation (MCS). 

A. Data selection and return calculation 
This paper selected 16 sharia compliant companies that listed in Malaysia Stock Exchange. These companies issued initial public 
offerings in year of 2014 and 2015. The daily price of stock collected from Thomson Reuters Datastream. Then, the daily stock price 
is averaged to calculate value on monthly price. The monthly return is calculated using Equation (1). 
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The parameters in Equation (1) are described as below: 
,Rei t  : Return rate for stock i at month t, 

tP  : Stock price at observation month t, and  

1tP−  : Stock price at observation month t-1.  
 

B. Normality test for data distribution 
Normality distribution is distribution function for independent, randomly generated variables. The normal probability density function 
of normal distribution can be represents by using Equation (2). 
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The parameters in Equation (2) are described as follows: 
x  : Random variable, 
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µ  : Expectation of variable distribution usually represents by mean value, 
σ  : Standard deviation of x variable,  

2σ  : Variance of x variable 
e  : Mathematical constant that irrational and transcendental number approximately equal to 2.718281828459. 
 

C. Fama-French model for evaluating long term performance of initial public offerings 
 
The Fama-French three-factor model is an extension of the Capital Asset Pricing Model (CAPM). The Fama-French model aims to 
describe stock returns through three factors: (1) market risk, (2) the outperformance of small-cap companies relative to large-cap 
companies, and (3) the outperformance of high book-to-market companies versus low book-to-market companies. The rationale 
behind the model is that high value and small-cap companies tend to regularly outperform the markets. 
 
The mathematical representation of Fama-French three-factor model is described in Equation (3). 
 

( ) ( ) ( )SMB HMLpt ft p p mt ft p p ptR R R Rα β γ δ ε− = + − + + +  ………………………………………….………………………. (3) 

In Equation (2), the parameters are described as below: 
ptR  : Monthly return on IPO portfolio, 

ftR  : Treasury bill rate 

mtR  : Monthly market return 

mt ftR R−  : Market risk premium (MRP), 

SMB (Small Minus Big) : Historic excess returns of small-cap companies over large-cap companies, 
HML(High Minus Low) : Historic excess returns of values stocks (high book-to-price ratio) over growth stocks (low book-to-price 

ratio) 
pα  : Intercept that indicates the performance of average monthly abnormal return. 

 
A positive value of pα  indicates the market performs better than portfolio selection. Meanwhile, negative value of pα  indicates the 
portfolio performs better than market. 
 

D. Monte Carlo simulation 
The Monte Carlo method is a probabilistic technique based on generating a large number of random samples. Simulations are 
particularly useful in monitoring the output variables with large dataset. Monte Carlo Simulation (MCS) capable of controlling the 
statistical process and variability of a complex system. 
 
Monte Carlo simulation uses repeated random sampling to simulate data for a given mathematical model and evaluate the outcome. In 
the same time, Monte Carlo Simulation (MCS) is a technique that involves using random numbers and probability to solve problems. 
 
MCS is categorized as a sampling method because the inputs are randomly generated from probability distributions to simulate the 
process of sampling from an actual population. Figure 1 indicates the process flow for Monte Carlo Simulation. The first step is all 
input variables is set to follow probability distribution. In this study, normal distribution is selected for all variables. Next, the outcome 
variable (output variable) will be calculated using the input variable with function of model. The third stage, the outcome variable 
need to be evaluate under statistical test. In this study, the process capability is implemented to evaluate the effectiveness of Monte 
Carlo Simulation in developing better alpha coefficient (output variable). 
 
 
 
 
 
 
 
 
 

Figure 1: Monte Carlo Simulation Procedure 

Model f(x) 
[Function for output 

variable] 

Input 
variables 

Output variable 
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IV. RESULT AND DISCUSSION 
The main objective of this paper is to evaluate long term performance of companies that issued initial public offering in year of 2014 
and 2015. The evaluation method is using Fama-French three factor method. In developing robust finding, this study implemented 
Monte Carlo statistical method in developing large data set in producing reliable statistical model. 
 
A. Selection of data 
 
This study selected 16 companies that issued Initial Public Offerings (IPO) in year of 2014 and 2015.  The 16 companies are sharia 
compliant companies that listed in main market of Malaysia Stock Exchange. In developing Fama-French model, the 16 companies 
are classified into 6 groups as listed in Table 1. The classification is divided according to market capitalization and book-to-market 
value. 
 

Table 1: Classification of companies based on market capitalization and book-to-market ratio 

No Company name Market Capitalization 
(Big / Small) 

Book-to-market ratio 
(High / Medium/ Low) 

1 E.A.TECHNIQUE (M) BERHAD Small Low 
2 IKHMAS JAYA GROUP BERHAD Small Low 
3 DOLPHIN INTERNATIONAL BERHAD Small Low 
4 CARIMIN PETROLEUM BERHAD Small Medium 
5 KRONOLOGI ASIA BERHAD Small Medium 
6 BIOALPHA HOLDINGS BERHAD Small High 
7 SCH GROUP BERHAD Small High 
8 AEMULUS HOLDINGS BERHAD Small High 
9 IOI PROPERTIES GROUP BERHAD Big Low 

10 SUNWAY CONSTRUCTION GROUP BERHAD Big Low 
11 MALAKOFF CORPORATION BERHAD Big Low 
12 BOUSTEAD PLANTATIONS BHD Big Medium 
13 AL-SALAM REAL ESTATE INVESTMENT TRUST Big Medium 
14 SASBADI HOLDINGS BHD Big High 
15 ECONPILE HOLDINGS BHD Big High 
16 ICON OFFSHORE BERHAD Big High 

 
 
B. Normality distribution of data 
 
This section describes the normality checking for each of variables in Fama-French model. The independent variable is return with 
respect to risk free rate. Meanwhile the three independent variables are market risk premium (MRP), average return for Small-Minus-
Big (SMB) and average return for High-Minus-Low (HML). This study using Shapiro-Wilk normality testing to  validate the 
normality of data distribution. 
 
Table 2 indicates the normality testing for all variables in Fama-French model. Table 2 indicates probability value (p-value) for all 
variables are larger than 0.05 (significant level). Therefore, this study failed to reject null hypothesis of Shapiro-Wilk normality 
testing. As the conclusion, all four variables in Fama-French model are follow normal distribution. 
 

Table 2: Normality statistics variables in Fama-French model 
 

Variable name Type of variable in 
Fama-French model Statistics Probability value 

(p-value) Data distribution 

Return-Risk free rate Outcome variable 0.982 0.825 Normal 

Market Risk Premium (MRP) Explanatory variable 0.992 0.996 Normal 

SMB Explanatory variable 0.958 0.191 Normal 

HML Explanatory variable 0.968 0.377 Normal 
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C. Regression analysis of Fama-French model  
 
This study evaluates the long term performance of initial public offerings using Fama-French method. Table 3 shows the value of 
coefficients for Fama-French model calculated using regression analysis. The value of coefficient for y-intercept is -3.399. This value 
indicates portfolio performed less than market.  
 
Table 3 also indicates the variation inflation factor (VIF) to evaluate multi-collinearity among predictors (independent variables). All 
of the three variables indicate VIF is close to 1 that show the predictor is not correlated with other variables. Therefore, there is no 
multi-collinearity problem in regression model. 
 
Next, Table 4 indicates the robust statistical analysis for validating model. Table 4 indicates R-squared value 0.466. This value 
indicates 46.6 % indicates that the model explains all the variability of the response data around its mean. In addition, the p-value of F-
statistics is 0.000 that is less than 0.05 of chosen alpha. This result indicates this model fits the data better than intercept only model. 
In the same time, the Durbin-Watson statistics value is 1.609. The Durbin–Watson statistic is a test statistic used to detect presence of 
autocorrelation at lag 1 in the residuals (prediction errors) from a regression analysis. Autocorrelation is the similarity of a time series 
over successive time intervals. Table 4 indicates the value of Durbin-Watson is in range of 1.5 and 2.5 that shows there is no 
autocorrelation. 

 
Table 3: Value for regression analysis of Fama-French model (Independent variable is excess return) 

Regression analysis for Fama French Method 
Parameter Value VIF value 

Coefficient (y-intercept) -3.399  

Market Risk Premium (MRP) 0.497 1.048 

Small Minus Big (SMB) 0.328 1.013 

High Minus Low (HML) 0.581 1.040 
 

 

Table 4: Robust statistical analysis for reliability of model 

Statistical parameter Value 

R-squared 0.466 

F-statistics 9.293 

Probability value (p-value) of F-statistics 0.000 

Durbin-Watson statistics 1.609 
 
 
D. Alpha coefficient value analysis 
 
This section evaluates the normality and reliability of alpha coefficient value in Fama-French model that is important variable. The 
negative alpha coefficient value indicates the portfolio perform less than benchmark market. This study calculated alpha coefficient 
value based on data for excess return (ER), market risk premium (MRP) , small minus big (SMB) and high minus low (HML). The 
alpha coefficient is re-arranged from Fama-French equation to Equation (4). 

  
( ) ( ) ( ) ( )SMB HMLp pt ft p mt ft p p ptR R R Rα β γ δ ε= − − − − − − ………………………………………………………………… (4) 

 
Figure 2 shows the process capability of alpha coefficient. The sample mean is -3.39945 that indicate portfolio performed less than 
benchmarked market. Standard deviation for within sample is 2.90258 shows the data distribution of alpha coefficient. Main function 
of process capability is to make sure all variables under statistical process control. The important parameters in process capability are 

pkC  and pkP . In this analysis, value of pkC  is 1.00 and value of pkP is 0.87. Small difference between pkC  and pkP  which is 0.13 
indicates alpha coefficient output is considered as a variable in statistical control condition. 
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Figure 2: Process capability of alpha coefficient 
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D. Monte Carlo analysis to validate the reliability for alpha coefficient value 
 
This study performed Monte Carlo Simulation (MCS) to obtain better statistical control in producing output variable (alpha 
coefficient). This study developed 10000 data using Monte Carlo Simulation method for each of variables that determine alpha 
coefficient value. Figure 3 shows process capability of alpha coefficient with Monte Carlo Simulation (MCS). In this analysis, value 
of pkC  is 0.52 and value of pkP is 0.52. The difference between pkC  and pkP  is almost zero that indicates alpha coefficient output is 
considered as a variable in statistical control condition. The Monte Carlo Simulation increased efficiency of statistical control for 
alpha coefficient with reducing the difference between pkC  and pkP . 
 

Figure 3: Process capability of alpha coefficient with Monte Carlo Simulation 
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V. CONCLUSION 
The objective of this study is to evaluate the long term performance of initial public offering using Fama-French method. Next, this 
study implemented Monte Carlo Simulation to develop process capability of alpha coefficient in Fama-French model. Main findings 
of this study are: 
 
(a) The data of monthly return are collected from Thomson Reuters Datastream. The Fama-French model is selected in evaluating 

long term performance of initial public offerings. Shapiro-Wilk normality test indicates probability value (p-value) for all 
variables are larger than 0.05 (significant level). Therefore, all variables in Fama-French model are follow normal distribution.  
 

(b) The regression of analysis for Fama-French model is represented by below equation. The value of coefficient for y-intercept is -
3.399. This value indicates portfolio performed less than market. 
 
Expectedexcess return 3.399 0.497(Market Risk)+0.328 (SMB)+0.581 (HML)= − +  
 

(c) The sample mean for alpha coefficient is -3.39945 that indicate portfolio performed less than benchmarked market. Standard 
deviation for within sample is 2.90258. Main function of process capability is to make sure all variables under statistical process 
control. The important parameters in process capability are pkC  and pkP . In this analysis, value of pkC  is 1.00 and value of pkP is 

0.87. Small difference between pkC  and pkP  which is 0.13 indicates alpha coefficient output in statistical control. 

 
(d) This study performed Monte Carlo Simulation (MCS) to obtain better statistical control in producing output variable (alpha 

coefficient). This study developed 10000 data using Monte Carlo Simulation method for each of variables that determine alpha 
coefficient value. In this analysis, value of pkC  is 0.52 and value of pkP is 0.52. The difference between pkC  and pkP  is almost 

zero that indicates alpha coefficient output is considered as a variable in statistical control condition. The Monte Carlo Simulation 
increased efficiency of statistical control for alpha coefficient with reducing the difference between pkC  and pkP . 

 
The implication of this study will help investors to gain better understanding of financial condition in Malaysia Stock Exchange. In 
addition, Monte Carlo Simulation give better estimation of parameter in regression analysis that exhibits better value that represent 
real economic condition in Malaysia.  
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ABSTRACT 

The field experiment was conducted in the Federal College of Forestry, Jos Plateau state demonstration farm to determine the effect of 
single super phosphate (SSP) fertilizer on the growth and yield of Bambara groundnut. A Randomized Complete Block Design 
(RCBD) was used involving 5 treatments; T1 (60kg/ha SSP as control), T2 (100kg/ha SSP), T3 (80kg/ha SSP), T4 (40kg/ha SSP) and 
T5 (20kg/ha SSP). Each treatment was replicated 3 times. Analysis of variance (ANOVA) was used in analyzing the result and where 
significance was decalred, Fisher LSD method was used to separate the means. Data was collected on plant height, leaf count, leaf 
area, branch count and yield. Significant difference was obtained between the treatments for the growth and yield of Bambara 
groundnut. The result indicates that the highest plant height of 27.05cm and leaf area of 25.28cm2 were obtained at T3 respectively. 
The highest leaf count and branch count of 114.85 and 38.24 were observed at T1. T2 has the highest (32.40) flower count. The 
highest yield of 11.37Kg/m2 was obtained at T1. Therefore, the result is an indication that T1 level is adequate for the growth and 
yield of Bambara groundnut. Therefore, famers can go into Bambara groundnut production as it has low level of fertilizer intake due 
to its nitrogen fixing ability, drought tolerant, and hasvery low effect from pest and diseases and it serve as a protein supplement. 

Keywords: Single Super Phosphate, Fertilizer, Growth, Yield, Bambara Groundnut 

INTRODUCTION 

Bambara groundnut (Vignasubterranea (L.)Verdc), formerly known as Voandzeia subterranea (L.), is an indigenous African 
legume which plays an important socio-economic role in semi-arid regions of Africa (Massawe et al., 2005). It serves as a cheap 
source of protein to a large proportion of the population in poor countries of the tropics (Linnemann and Azam-Ali, 1993; Azam-Ali 
et al., 2001). It is ranked the third most important legume in many parts of Africa after groundnut (Arachis hypogea) and cowpea 
(Vignaunguiculata) (Rachie and Silvestre, 1977). In most places in Africa, Bambara groundnut is produced by female subsistence 
farmers (Linnemann and Azam–Ali, 1993). As a result, its germplasm preservation has been mostly left to women. The fact that its 
production is mostly done by women means that very few resources are allocated to its production. This has resulted in the crop being 
classified as a neglected and underutilised crop due to limited research available on it as well as the fact that its production is limited. 
This is despite the fact that Bambara has been reported to be a drought tolerant crop, with much potential for enriching diets of people 
living in marginal areas (Massawe et al., 2005). 

Protein intake could be supplemented with vegetable proteins from legumes such as Bambara groundnut. The seed of this 
crop has been found useful in many diets. It can be mixed with maize or plantain and boiled, the seed may be ground into flour and 
used to prepare porridge or pre-soaked and ground into a paste which is used to prepare fried or steamed dishes and maize flour for 
traditional preparation can be enriched by the addition of Bambara groundnut (Brink et al, 2002). Thus the crop produces a balanced 
food, high protein content and source of plant protein in human body for the digestive system application (Okito et al, 2004, Embays, 
2006). This crop has the potential of improving the nutrition of the people and less costly than animal protein. This crop has been 
found to improve soil conditions because of its nitrogen fixation. Jonah (2012) reported that immature Bambara Groundnut seeds 
could be boiled soft in salt water and eaten as a snack or used in the production of milk and other fermented products. 
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Bambara Groundnut can improve soil fertility prevailing low soil fertility limit N fixation by legumes and the overall growth 
and yield of legumes grown on many smallholders farm, phosphorus deficiency is one often important factor.(Whitehead et al., 2004). 
The crop has the potential to contribute to food security in view of its ability to withstand drought. However, the performance of crops 
such as Bambara groundnut is dependent on the availability of nutrients. It is possible to generalize about the response of plants to 
limited amount of most nutrients (Vanlauwe et al., 2002). Recent reports have shown that in many subsistence crop production 
systems, soil nutrient mining, especially of soil organic matter, is a common phenomenon (Fraga and Salcedo, 2004). Improved 
agronomic practices are lacking in Bambara groundnut production. This needs urgent attention if farmers are to reap some greater 
benefit from cultivating the crop. Another problem is related to soil fertility especially single super phosphate due to its ability to fix 
nitrogen in the soil. There might be need to examine the soil fertility state in relation to Bambara groundnut production. Hence, there 
is need for supplementary fertilizer application to boost the performance of the crop. The broad objective of this study is to determine 
the effect of different level of single super phosphate on the growth and yield of Bambara groundnut (Vignasubterranea (L.) Verdc).
    

MATERIALS AND METHODS 
Experimental Site 

The field experiment was conducted in the Federal College of Forestry, Jos Plateau state. It is located in the northwest of 
Plateau state. It is a region of the middle belt in Nigeria, which is located between latitude 7° and 11° North, longitude 7° and 25° East 
with an altitude of about 1200km above the sea level. The topography of the area lies between south of guinea savanna of Nigeria 
with mean annual rainfall of 1460mm and temperature between 10°C and 32°C. (Pam, 2009). 
Materials 
Seed (Bambara groundnut), Fertilizer (Single Super Phosphate), Measuring tape, Metre rule, Line or rope, Cutlass, Auger bit, Shovel, 
Rake, Wheelbarrow, Bucket or watering can, and Hoe. The seed was sourced from Bukuru market (Building material). The variety 
name is called “NAV RED” (RED LANDRACE).  
Method 
Soil Analysis 
 Soil Sample were collected from different locations before planting, the samples were taken at two depths (0-15cm and 15-
30cm) with the aid of augar bit, hand trowel and polythene bag to store the sample which was later dried under room temperature, it 
was then taken to ASTC (Agricultural Service and Training Centre) to carry out the analysis. The data was collected and recorded in 
order to know the amount of available nutrients present in the soil.  
Experimental Design 

A Randomized Complete Block Design (RCBD) was used involving 5 treatments; T1 (60kg/ha SSP as control), T2 (100kg/ha 
SSP), T3 (80kg/ha SSP), T4 (40kg/ha SSP) and T5 (20kg/ha SSP). Each treatment was replicated 3 times.  

Data Collection 

The data was collected on; 

Plant height: The plant height was measured from the base of the plant to tip or apex of the plant with the aid of meter rule in cm. 

Leaf count: Number of leaves was counted per plant at 2 weeks interval. 

Leaf Area: The area of the leaf was measured by placing a thread at the base of the leaf to the tip for the length and width. 

Branch counts: Number of branches was counted per plant at two (2) weeks interval.  

Yield: The yield was obtained from harvest in each plot then per treatment which was weighed using weighing balance to obtain data 
for analysis.  

Data collected was subjected to analysis of variance (ANOVA) at 5% level of significance using SPSS 23 and where 
significance was declared, Fisher LSD method was used to separate the means. 

RESULTS AND DISCUSSIONS 

Results  

Soil analysis: The result of soil analysis from Table 1 was found to be relatively deficient in major plant nutrient elements. According 
to the soil fertility criteria by Ibedu et al; (1988), soil containing less than 0.20% N, 25.0 ppm P, exchangeable K of 0.40 meg/100g 
exchangeable Mg of 3.0 meg/100 is regarded as being low in these nutrients. In the post-soil analysis, there was slight increase of 
nitrogen in the soil as the crop has the ability to fix nitrogen into the soil. 

Table 1: Shows the Pre soil analysis (before planting) 
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Sample 
cm 

PH N 

% 

P 

ppm 

K 
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Ca 
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Mg 

ppm 

O.M 

% 

H+ 

ppm 

Al3+ 

Ppm 

Clay 

% 

Silt 

% 

Sand 

% 

Texture 

class 

0-15  5.78 0.033 6.2 79 534 102 1.15 15.70 Nil 10.88 12 77.12 Sandy  
loam 

15-30 5.93 0.023 5.6 78 590 113 0.79 16.20 Nil 11.88 12 76.12 Sandy 
loam 

 

 

Table 2: Effect of Single Super Phosphate (Ssp) Fertilizer on the Growth of Bambara Groundnut 

Treatment  Plant Height 
(cm) 

Leaf Area 
(cm2) 

Leaf Count Branch Count Flower Count 

T1 26.50ab 24.25ab 114.85 a 38.24 a 
 

23.24c 

T2 26.58ab 24.62 ab 112.24 a 37.85 a 
 

32.40 a 

T3 27.05a 

 

25.28a 110.37 a 
 

37.25 a 
 

28.58 b 

T4 26.44ab 24.68 ab 111.67 a 36.71 a 
 

27.80 b 

T5 26.12b 
 

23.24 b 95.65b 
 

31.92 b 
 

19.96d 

LS * * * * * 

Means within a column having same letters are not significantly different at P ≤ 0.05. 
LS = level of significance 
* = Significantat 0.05 
 

Plant Height: The result from table 2 indicates that significant difference exist between the treatments at 5% level of probability. The 
highest mean plant height was observed at T3 (27.05cm). Although no significant difference was observed between T1, T2 and T4, a 
mean plant height of 26.58cm was obtained at T2 followed by T1 with 26.50cm, T4 with 26.44cm and the least obtained at T5 having 
a mean plant height of 26.12cm. 

Leaf Area: A significant difference was observed from table 2 for leaf area between the treatments. T3 exhibits the highest 
(25.28cm2) leaf area followed by T4 (24.68cm2), T2 (24.62cm2) and T1 (24.25cm2) respectively. T5 has the least mean leaf area of 
23.24cm2. 

Leaf Count: The highest leaf count from Table 1 was obtained at T1 (114.85) followed by T2 (112.24), then T4 (111.47) and T3 
(110.37). even though the results was not statistically significant at 5% level of probability. The lowest leaf count was obtained at T5 
with 95.65 leaves. 

Branch Count: Table 1 reveals that significant differences exist between the treatments at 5% level of significance but T1, T2, T3 
and T4 were statistically not significant. The highest branch count of 38.24 was obtained at T1, 37.85 at T2, 37.25 at T3 and 36.71 at 
T4. The least number of branches at T5 was 31.92. 

Flower Count: The result obtained from Table 1 reveals that T2 has the highest (32.40) flower count, then T3 with 28.58 flowers, T4 
has 27.80 flowers, T1 is having 23.24 flowers and T5 has the lowest with 19.96 flowers. This shows that significant differences exist 
between the treatments. 
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Figure 1: Effect of Single Super Phosphate (Ssp) Fertilizer on the Yield of Bambara Groundnut 

Yield: The result form figure 1 indicates that the mean yield for T1 is 11.37Kg, T2 has 9.04Kg, T3 has 7.93Kg, T4 has 6.56Kg and T5 
is having 5.47Kg. This shows that T1 has the highest yield. 
 
Discussions  

The plant height, leaf area, branch count and leaf count of Bambara groundnut were observed to have been increased 
significantly by all level of applied SSP in line with the standard level of applied SSP. This is an indication that SSP application at 
different level of SSP application increases the vegetative growth of the Bambara groundnut and that Bambara groundnut responded 
to different level of SSP nutrient supplements. Buah and Mwinkaara (2009) made similar observation when they reported that 
Bambara groundnut responds to different type of nutrients supplements and such nutrients should be replenished. The result indicated 
that the flowers increases with increase in the level of phosphate fertilizer, this is in line Baryeh, (2001) who reported that flowering 
start 28 days after germination and may not cease before the end of the life of the plant. While Or et al, (1992) maintained that 
flowering in Bambara groundnut is species defendant and depend on germination date, seasonal temperature profile as well as photo 
thermal response of the plant.The significant increase observed in these parameters in terms of P application could be explained by 
nitrogen and phosphorous interaction in the root zone of soil because availability of P Increases N uptake of plant (Benedyeka et 
al,1992) and Shaheem et al, (2007) reported that nitrogen is relevant for the enhancement of vegetative growth as it provides the basic 
constituent of protein and nucleic acid. In deed nitrogen availability in the studied soil must be increased due to release of N from 
symbiotic nodules and dead root of legumes. 

The yield result (weight of pod) is evident that Bambara groundnut responded well to all the levels of P applied in this study, 
which shows that phosphorous plays an important role in many morphological and physiological processes that occur within the 
Bambara groundnut that translate into the kind of yield result obtained. The results indicated that the inorganic P application exerts 
strong influence on the Bambara groundnut growth development and yield. This influence might be linked to the environmental 
condition such as temperature and moisture, rate of fertilizer applied, method of application. As Tisdale et al., (1993) suggest band 
method increase the efficiency of P utilization by crop grown on low P soil as it reduces the contact between the soil and fertilizer, 
with a subsequent reduction in P adsorption (fixation) in soil. 

 
Conclusion  
The T1 shows significant difference in the yield performance of the Bambara groundnut with respect to all the levels of P applied, but 
in all the parameters assessed in this trial each of the treatment shows significant difference in the vegetative growth of Bambara 
groundnut. Therefore, the result is an indication that T1 level is adequate for the growth and yield of Bambara groundnut. Therefore, 
famers can go into Bambara groundnut production as it has low level of fertilizer intake due to its nitrogen fixing ability, drought 
tolerant, and hasvery low effect from pest and diseases and it serve as a protein supplement. 
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ABSTRACT 

This research work was carried out at the experimental plot of Federal College of Forestry, Jos, Plateau, State, Nigeria. The 
experiment was laid out in a randomized complete block design (RCBD) comprising of four treatments; T0 as the Control (Ridges 
tillage), T1 (Zero-Tillage), T2 (Mound tillage) and T3 (Flat tillage) replicated three times. Data was recorded on leaf area, plant 
height, leaf cover area, number of stems, number of leaves and yield. The result showed that the treatments had significant effect on 
plant height T3 (Flat tillage) having the highest (34cm) mean plant height, while T1 (Zero tillage) has the least (26cm) mean plant 
height. Number of stem T3 (Flat tillage) also having the highest (14.8) number of stem while T1 (Zero tillage) has the least (9.7) 
number of stem. Number of leaves T3 (Flat tillage) also having the highest (289) number of leaves while T1 (Zero tillage) has the 
least (215) number of leaves. Leaf area T3 (Flat tillage) also having the highest (645.1cm2) of leaf area while T1 (Zero tillage) has the 
least (467.1cm2) leaf area. Plant cover area T3 (Flat tillage) having the highest (4503.3cm2) plant cover area while T1 (Zero tillage) 
has the least (2147.0cm2) plant cover area. For yield, T0 (ridges tillage) having the highest (8.6Kg) yield, followed by T2 (mound 
tillage), T3 (Flat tillage) and T1 (Zero tillage) which has the lowest (4.7Kg) yield. It can be concluded that ridges as the form of tillage 
could be the best practice for the growth and yield of Solanum tuberosum on the Jos Plateau. 

Keywords: Tillage, Potato, Solanum tuberosum, Performance 

INTRODUCTION 

Potato (Solanum tuberosum) is one of the major crops contributing to food requirement of the world. In 160 nations around 
the world, it is considered the most popular salad crops. Topping the list of tuber crops, in terms of quantity of production, it occupies 
wide importance in the food program of the states. Currently, the potato is the fourth most important food around the world after 
maize, wheat and rice, with a production of 364.8 million tonnes (Djilani et al; 2015). Potato prefers cooler weather, but they will 
grow in almost any conditions. There are literally thousands of different varieties of potatoes grown around the world. Potatoes are 
seasonal and are usually harvested depending on the variety. They are the swollen portion of the underground stem which is called a 
tuber and is designed to provide food for the green leafy portion of the plant (Kumar et al; 2012).  

Potato plants are herbaceous perennials that grow about 60cm (24 inch) high, depending on variety, with the leaves dying 
back after flowering, fruiting and tuber formation. They bear white, pink, red, blue or purple flowers with yellow stamens. In general, 
the varieties with white flowers have white skins, while those varieties with coloured flowers tend to have pinkish skins (Tony, 2006). 
Potatoes yield abundantly with little effort, and adapt readily to diverse climates as long as the climate is cool and moist enough for 
the plant to get sufficient water from the soil to form the starchy tubers. Potatoes do not keep very well in storage and are vulnerable 
to moulds that on the stored tubers and quickly turn them rotten, whereas crops such as grain can be stored for several years with a 
low risk of rot. The yield of calories per acre (about 9.2 million) is higher than that of maize (7.5 million), rice (7.4 million), wheat (3 
million), or soya bean (2.8 million) (Ensminger, et al., 1994).   
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Farmers employ different tillage practices in the production of the crop. While some farmers plant potato after disc 
ploughing without disc harrowing, other farmers disc plough and disc harrowing before planting. There are some farmers who disc 
harrow without disc ploughing before planting. Some farmers “slash and burn” while others use on tillage before planting potato. 
Many farmers perform tillage operations without being aware of the effect of these operations on soil physical properties and crop 
responses. (Ozpinar  and Isik, 2004). Tillage is one of the important processes in agriculture. It is carried out mainly to loosen the 
upper layer of soil, to mix the soil with fertilizer and organic residues, to control weeds and to create a suitable seedbed for 
germination and plant growth (Rasmussen, 1999).  

According to (Srivastava et al., 2006), the objectives of tillage are to develop a desirable soils structure or suitable tilt for a 
seedbed. Tillage is crucial for crop establishment, growth and ultimately yield. (Atkinson et al., 2007). A good soil management 
programme protects the soil from water and wind erosion, provides a good, weed-free seedbed for planting, destroys hardpans or 
compacted layers that may limit root development, and allows maintenance or even an increase of organic matter (Wright et al., 
2008). One of the most common agricultural practices is soil cultivation which is commonly centred on conventional deep tillage (that 
is ploughing up to 30cm). Over time, this may result in a decline of soil organic matter and inherent soil fertility in the top soil along 
with increased risk of soil erosion. (Daccache et al., 2012).  However, conventional tillage is considered necessary in order to manage 
crop residues, prepare a suitable seedbed and create favourable soil physical properties for germination and crop production, while 
also providing effective weed control. (Grant and Epstein, 1973). On the other hand, conservation tillage is a broad term which refers 
to a wide range of non-inversion tillage practices which have the potential to reduce soil degradation and preserve soil quality 
(Magagula et al., 2010).   

The detrimental effects of tillage are as important as it advantages. It loosens and aerates the top layer of soil which can 
facilitate the planting of the crops, it is a mechanical way of destroying weeds and also help in the mixing of residue from the harvest, 
organic matter (humus) and nutrients evenly throughout the soil. Some of the disadvantages are: it dries the soil before seeding, 
erosion of soil, higher rate of fertilizer and chemical run off, decreases the water infiltration rate of soil, destroys soil aggregates, 
compaction of the soil also known as a tillage pan, crop diseases can be harboured in surface residues can attracts slugs, cut worms, 
army warms and other harmful insects to the left over residues, the soil also looses a lots of its nutrients like Carbon, Nitrogen, and its 
ability to store water. It does not help in the top soil through erosion, it enhanced due to tillage as it remains in loose. (FAO, 2012).  
The broad objective of this study was to determine the effect of different tillage practices on the performance of potato on the Jos, 
Plateau. 

MATERIALS AND METHOD  

 Study Area  

The research was carried out at the experimental plot of Federal College of Forestry, Jos, Plateau State, Nigeria, located in 
southern Guinea Savannah situated at 90 55’ North latitude and 80 54’ East longitude. It has an average elevation of about 1.250m 
above sea level and stands at a height of about 600m above the surrounding plain. The average temperature ranges between 210C to 
250C. The climate of the state was cool due to its high latitude. Rainy season was usually between April to September while dry 
season from October to March. The mean annual rainfall was 1260m (Olowolafe et al., 2004). 

Experimental Design  

The experiment was laid out in a randomized complete block design (RCBD) comprising of four treatments (T0 = Control 
(Ridges tillage), T1 = Zero-Tillage, T2 = Mound tillage, T3 = Flat tillage) replicated three times.   

Data Collection  

Random samples of five plants were tagged for the collection of data at two weeks interval after the plant had germinated.  The 
growth and yield parameters of potato plants measured were:  

i. Leaf Area: This was carried out by measuring the width and length using meter rule then multiplying them. 
Leaf Area (A) = Leaf width  x Leaf Length  

ii.  Plant Height: The plant height was measured from the base of the plant to the tip using meter ruler.   
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iii. Number of Leaves: The leaves were counted per plant then per plot.  
iv. Number of Stems: The stems were counted per plant then per plot  
v. Plants Cover Area (Girth Area):The plant cover area was gotten by multiplying the leaf area by the plant spacing.  
vi. Tuber Weight:  This was done by weighing the potato tuber using a weighing balance 

Results and Discussions 

Plant Height   

The result from figure 1 indicates that at WK2 the mean plant height for T3 is 20.0cm, 15.3cm for T0, 13.2cm for T1 and T2 
with 10.0cm. This showed that T3 has the highest mean plant height. At WK4, the mean plant height for T3 was 25.1cm, 21.6cm for 
T0, 18.5cm for T1 and 14.6cm for T2. The highest mean plant height was obtained at T3.Also, at WK6 the result showed that T3 has 
a mean plant height of 22.8cm, T0 has 21.4cm, 20.1cmfor T1, and 18.8cm for T2. This indicated that the highest mean plant height 
was obtained at T3. Furthermore, the mean plant height at WK8 for T3 was 30.8cm, 29.1cm for T0, 26.5cm for T2, and 24.1cm for 
T1. This revealed that T3 has the highest meant plant height.T3 also recorded a mean plant height of `34.0cm at WK10, 33.0cm for 
T0, 30.3 for T2 and 26.3cm for T1. This showed that T3 recorded the highest mean of plant height. 

 

Figure 1: Effect of Different Tillage Practices On the Plant Height of Potato 

Number of Stem  

The result from figure 2 showed that the mean number of stem at WK2 for T0 is 2.0cm, 1.9cm for T3, 1.7cm for T2, and 
1.2cm for T1. This showed that T0 had the highest mean number of stem. At WK4 the mean number of stem for T3 is 4.3cm, 4.2cm 
for T0, T2 and T1 has 4.1cm and 2.9cm respectively, showing the highest mean number of stem at T3.The mean number of stem at 
WK6 for T3 is 5.9cm, its 5.8cm for T0, 5.3cm for T1 and 4.8cm for T2. This reveals that T3 has the highest number of stem at 6WAP. 
T3 has a mean number of stem of 14.8cm at WK8, 13.7cm for T0, T1 has 11.2cm and T2 has 11.1cm showing T3 having the highest 
mean number of stem. The result also showed that T3 has a mean number of stem of 14.9cm at WK10, T0 has 11.4cm, 9.7cm for T1 
and T2 respectively. The highest mean number of stem is at T3. 
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Figure 2: Effect of Different Tillage Practices On the Number of Stems of Potato 

Number of Leaves  

The result from figure 3 reveals that the mean number of leaves at WK2 is 49.6 for T3, T0 has 42.2 leaves, T2 and T1 have 
34.6 and 24.1 leaves respectively. The result showed T3 is having the highest mean number of leaves. At WK4 the mean number of 
leaves for T3 is 54.0, 46.6 for T0, 38.6 for T2 and 28.6 for T1. It showed that T3 is having the highest mean number of leaves at 
4WAP. The result at WK6 showed a mean number of leaves of 114.8 for T0, 95.3 for T3, 83.7 for T2, and 59.8 for T2 indicating T1 
having the highest mean leaf count. Also, at WK8 the mean number of leaves for T3 is 222.8, T1 is having 219.6, 195.4 and 171.8 for 
T2 and T1 respectively. This indicated that T3 had the highest mean leaf count. The result from WK10 revealed that T3 had a mean 
number of leaves of 289.6, T1 is having 244.7 T2 and T1 with 243.9 and 215.9 respectively indicating highest recorded at T3. 

 

Figure 3: Effect of Different Tillage Practices On the Number of Leaves of Potato 

Leaf Area  

The result from figure 4 revealed that the mean leaf area at WK2 was 599.6cm2 for T3, T0 has 434.7cm2, T2 and T1 have 
314.2cm2 and 247.cm2 respectively. The result showed T3 was having the highest mean number of leaves.  At WK4 the mean leaf 
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area for T3 was 866.0cm2, 662.3cm2 for T0, 496.6cm2 for T2 and 430.9cm2 for T1. It showed that T3 is having the highest mean 
number of leaves at 4WAP. The result at WK6 showed a mean leaf area of 613.3cm2 for T3, 578.6cm2 for T0, 556.9cm2 for T1, and 
506.2cm2 for T2 indicating T3 having the highest mean leaf area. Also, at WK8 the mean leaf area for T1 is 652.7cm2, T2 is having 
471.0cm2, 455.9cm2 and 413.6cm2 for T2 and T1 respectively. This indicated that T3 has the highest mean leaf count. The result from 
WK10 reveals that T3 had a mean leaf area of 645.1cm2, T1 was having 631.2cm2 T2 and T1 with 491.3cm2 and 467.1cm2 
respectively indicated highest recorded at T3. 

 

Figure 4: Effect of Different Tillage Practices On the Leaf Area of Potato 

Plant Cover Area  

The result from figure 5 showed that the mean plant cover area at WK2 for T3 was 480.6cm2, 404.6cm2 for T0, 288.4cm2 for 
T2  and 275.2cm2 for T1. This showed that T3 had the highest mean number of stem. At WK4 the mean plant cover area for T3 is 
808.0cm2, 622.3cm2 for T0, T2 and T1 had 468.6cm2 and 454.1cm2 respectively, showing the highest mean number of stem at T3.The 
mean plant cover area at WK6 for T0 is 623.0cm2, it’s 513.9cm2 for T3, 458.3cm2 for T1 and 391.4cm2 for T2. This revealed that T0 
had the highest plant cover area at 6WAP. T3 has a mean plant cover area of 3984.1cm2 at WK8, 2705.9cm2 for  T0,  T2 has 
2212.1cm2 and T1 has 1358.1cm2 showing T3 having the highest mean plant cover area. The result also showed that T3 has a mean 
plant cover area of 4503.3cm2 at WK10, T0 had 2818.7cm2, 2147.0cm2 and 1592.0cm2 for T2 and T1 respectively. The highest mean 
plant cover area at T3.  
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Figure 5: Effect of Different Tillage Practices On Plant Cover Area of Potato 

Yield  

The result form figure 6 indicated that the mean yield for T0 was 8.6Kg, T2 has 6.6Kg, T3 has 6.0Kg, and T1 has 4.7Kg. 
This showed that T0 has the highest yield. 

 

Figure 6: Effect of Different Tillage Practices On Plant Cover Area of Potato 

DISCUSSION  

Tillage effect differed from one agro-ecological zone to the other. The effect of tillage system on crop yield was not uniform with all 
crops species, in the same manner as various soils reacted differently to the same tillage practice (Ozpinar and Isik, 2004).   

The result revealed significant difference between the treatments with flat tillage practices having the highest plant height while zero 
tillage has the least plant height. This result is similar to Aikins et al., (2012), Kayode and Ademiluyi (2004) who observed the 
shortest plant height in the zero tillage as compared to the tilled plots in South-Western Nigeria. Kharshid et al., (2006) also reported 
taller plants in conventional tillage plants in comparison with that of the minimum tillage plots in Faisalabad, Pakistan. Aikins and  
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Afuakwa (2010) also reported taller cowpea plants in the tilled plots compared that of the no tillage plots. In contrasts, Ojeniyi and 
Adekayode (1999) reported taller maize plants in the no tillage plots in comparison with that of the tilled plots except for that in the 
ploughing followed by harrowing plus ridging plots on sandy clay loam soil (Ferric luvisol) at Akure, located in the rain forest zone of 
Nigeria.   

The number of stem shows no significant difference between the treatments with flat tillage practices having the highest number of 
stem while zero tillage practices has the least number of stem. This result is similar to (square, 1990). Number of stem is an 
expression of vegetative growth, the result of the effect tillage practices on Akposoe potato stem. At 10 weeks after planting there was 
no significant difference in number of stem between the different tillage practices.   

Number of leaves, the number of leaves show there is no significant difference between the treatments of flat tillage practices having 
the highest number of leaves while zero tillage has the least number of leaves. Leaves are the site of photosynthetic activities of crops 
through which biomass are produced, portioned among various parts of crops and stored for crop productivity (Asare et al., 2011).   

Leaf area, the result reveal significant difference between the treatments with flat tillage practices having the highest leaf area while 
zero tillage practices has the least leaf area. Potato leaf area is importance to photosynthesis and yield. The photosynthetic capacity of 
crops is a function of leaf area. Leaf area is important for crop light interception and therefore has a large influence on crop yield 
(Dwyer and Stewart, 1986).  

Plant cover area, the result show significant difference between the treatment with flat tillage practices having the highest plant cover 
area while zero tillage practices has the least plant cover area. Thisa result is contrast with (Dwyer and Stewart, 1986). The effect of 
tillage practices on Akposoe potato plant cover area over the course of study. There was no significant difference of tillage practices, 
who observed the highest plant cover area on ridges tillage practices while zero tillage has the least plant cover area.   

Yield, the result of yield above indicates that the mean yield for T0 is 8.6kg, T2 has 6.6kg, T3 has 6.0kg, T1 has 4.7kg. This shows 
that T0 has the highest yield. Maximum and minimum of crop yield was related to T3 and T4 respectively. Similar results reported by 
other researchers (Dickey et al., 1994; Eshaqbeigi, 2009). Due to frost, yield was lower than the real means; yields were corrected in 
all treatments.   

Conclusion  

Based on the research study conducted the result showed that the treatment had significant effect on plant height T3 (Flat tillage) 
having the highest plant height, while T1 (Zero tillage) has the least plant height. Number of stem T3 (Flat tillage) also having the 
highest number of stem while T1 (Zero tillage) has the least number of stem. Number of leaves T3 (Flat tillage) also having the 
highest number of leaves while T1 (Zero tillage) has the least number of leaves. Leaf area T3 (Flat tillage) also having the highest of 
leaf area while T1 (Zero tillage) has the least leaf area. Plant cover area T3 (Flat tillage) having the highest plant cover area while T1 
(Zero tillage) has the least plant cover area. For yield, T0 (ridges tillage) having the highest yield, followed by T2 (mound tillage), T3 
(Flat tillage) and T1 (Zero tillage) which has the lowest yield. It can be concluded that ridges tillage could be the best tillage for the 
growth and yield of Solanum tuberosum on the Jos Plateau. 
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 Abstract : Theme parks are an important component of the recreation industry. In current competitive environment, any 

industry need to provide high-quality services in terms of consumers’ tastes and preferences. So, this concept becomes a big part 

of the total success and a relevant issue even for theme parks. This study endeavors to discover Visitors’ satisfaction in theme 

park: Special Reference in Saniro Dream paradise Naiwala, Sri Lanka. Repeat visitation and Seven dimensions in service quality 

(themequal) such as Tangibility, Reliability, Responsiveness and access, Assurance, Empathy, Ambience and repeat visitation are 

considered as the base for this study. A structured questionnaire with 5-point Likert scale has been used to collect the data by 

conducting survey. The sample size is 150 visitors and is chosen on a convenient basis. Data has been analysis from SPSS 22.0 

using cross tabulation, Pearson chi- square and Cramer’s V analysis. Result of the study showed that each independent variable 

has significant and positive relationship with visitors’ satisfaction. Out of all factors including service quality most prominent 

factor influencing Visitors’ satisfaction is Responsiveness and Access. Other factors Empathy, Assurance, Tangibility, Ambience 

and Reliability affecting Visitors’ satisfaction respectively. In addition, most of Dream paradise visitors’ like to come again and 

also, they like to recommend this place to others. 

Keywords - Theme park, Visitors’ satisfaction, Service quality, THEMEQUAL model, Repeat Visitation 

INTRODUCTION 
Today competition in the theme park market is growing. Visitor and visitor satisfaction is also becoming a key performance 
indicator and vital element of theme park business strategy. It is an indicator of visitor purchase intentions and brand loyalty. So, 
theme parks are trying to have high visitor satisfaction and trying to keep their current visitors rather than spending additional 
resources to attract potential new visitors. The purpose of this research study to determine the Visitor satisfaction in Saniro Dream 
paradise located in Naiwala Sri Lanka and the intention of the visitor to revisit the theme park in the future. The identification of 
the dependent variables includes the various choices of recreational activities on the theme park site and service quality at the 
theme park. To survive in a rapidly changing environment, theme parks need to provide high-quality services in terms of 
consumer tastes and preferences (Martin & Mason, 1987). Theme parks are powerful revenue generators for the tourism industry 
(Formica & Olsen, 1998). The success of theme parks depends on good service quality (Milman, 2001), which is vital as theme 
parks will benefit from repeat visits and positive word-of-mouth from satisfied visitors. An earlier study indicated that 100 
satisfied visitors bring 25 new visitors, and winning a new visitor costs five times the cost of keeping an old one (Wang & Wu, 
2009). 

A visitor is a traveler taking a trip to a main destination outside his/her usual environment, for less than a year, for any main 
purpose (business, leisure or other personal purpose) other than to be employed by a resident entity in the country or place visited 
(IRTS 2008, para 2.12).The definition of satisfaction refers to a person’s approval or disappointment when comparing their 
personal opinion of services received with their original service expectations (Kotler & Keller, 2006).Satisfaction refers to a 
feeling or a short-term attitude that can change owing to various circumstances. It exists in the user’s mind and is unlike 
observable behaviors like product choice, complaint or repurchase. (Hokanson, 1995). Satisfaction is recognized as one of the key 
judgments that consumers make regarding a tourism service (Yüksel and Yüksel, 2002). Visitor satisfaction with leisure services 
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was a function of both cognitive and affective evaluations where the affective evaluations dominate. In a leisure service context, 
quality and value are proposed as antecedents of satisfaction, with their effects on loyalty mediated by satisfaction (Xiang & 
James, 2010). Visitors’ satisfaction with a trip or a destination is a result of many aspects, such as their perception of product 
elements experienced as well as their expectations before- and during the trip. People go on holiday to satisfy one or several of 
their needs, whatever these needs are. To achieve satisfaction people, try to behave in a rational way. They choose, for instance, 
activities that they expect will fulfill their needs satisfactorily. This tendency of rational behavior, illustrates that there are 
relationships between motives for travelling, choices made and satisfaction. The literature often portrays the potential distance 
between expectations and experience, e.g. “expectation-experience gaps” or “expectation-perception gaps” (Zeithaml, 
Parasuraman and Berry 1988). 

METHODOLOGY 
This deductive and explanatory research aimed to testing the two relationships, between service quality, repeat visitation and 

visitors’ satisfaction. The modified THEMEQUAL method such as Tangibility, Reliability, Responsiveness-access, Assurance, 

Empathy and Ambience are considered as the based for this study to identified service quality in theme park. 

In this study, quantitative method was used for data collection. 150 responds who have visited in Saniro dream paradise were 

selected through simple random sampling. The 32 questionnaire consists to two sections. In first section related personal 

information gender, age, occupation, marital status and education level have been asked while the second part consists of 

questions related to service quality, visitors’ satisfaction and repeat visitation. All questions are closed-ended because answers 

were given to the responds. The five-point Likert scale (where 1= very dissatisfied/ strongly disagree to 5=very satisfied/strongly 

agree) has been used for main research questions. 

RESULT 
Hypothesis is formulated to investigate relationship between service quality, repeat visitation and visitors’ satisfaction. The 

statistical tools of cross tabulation, chi square and Cramer’s V have been conducted to test the strength of relationship between the 

study variable. 

Table 1-Relationship between Tangibility and visitors’ satisfaction 

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 147.725a 16 .000 

Likelihood Ratio 59.290 16 .000 

Linear-by-Linear Association 34.297 1 .000 

N of Valid Cases 150   

a. 13 cells (52.0%) have expected count less than 5. The 

minimum expected count is .06. 

 Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi .992 .000 

Cramer's 
V 

.496 .000 

N of Valid Cases 150  
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In this table Chi-Square tests result tells that 13 cells expected count less than 5 and the minimum expected count is 0.06. And the 

Probability of this Chi-Square tests statics when the degrees of freedom are 16 and related value stands at 147.725 and Asymp Sig 

at .000. Hence that there is a significant relationship between status of the tangibility and Visitors’ satisfaction. The Cramer’s V 

value .496. It means this value is greater than 0.30. So, this result tells that the strength of association between the variables are 

Strong. 

Table 2-Relationship between Reliability and visitors’ satisfaction 

 

 

 

 

 

 

As shown in above table 16 when the degrees of freedom are 16 and related value stands is 102.961, Asymp Sig at .000 and also 

that 15 cells expected count less than 5 and the minimum expected count is 0.08. When regarding this Chi-Square table that there 

is a significant relationship between status of the Reliability and Visitors’ satisfaction. In this table Chi-Square tests result tells 

that 13 cells expected count less than 5 and the minimum expected count is 0.08. According to above table Cramer’s V value 

.414. It means this value is greater than 0.30. So, this result tells that the strength of association between the variables are Strong. 

Table 3- Relationship between Responsiveness-Access and visitors’ satisfaction  

 

 

 

 
 

 

 

 

 

 

 

 

In this Chi-Square table tells that 15 cells expected count less than 5 and the minimum expected count is 0.02. The Probability of 

this Chi-Square tests statics when the degrees of freedom is 16 and related value stands at 158.768 and Asymp Sig at .000. Hence 

that there is a significant relationship between status of the 

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 102.961a 16 .000 

Likelihood Ratio 60.592 16 .000 

Linear-by-Linear 

Association 

36.492 1 .000 

N of Valid Cases 150   

a. 15 cells (60.0%) have expected count less than 5. The 

minimum expected count is .08. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi .827 .000 

Cramer's 
V 

.414 .000 

N of Valid Cases 150  

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 158.768a 16 .000 

Likelihood Ratio 97.618 16 .000 

Linear-by-Linear 

Association 

45.843 1 .000 

    

N of Valid Cases 150   

a. 15 cells (64.0%) have expected count less than 5. The 

minimum expected count is .02. 

 
 

Value Approx. Sig. 

Nominal by 
Nominal 

Phi 1.016 .000 

Cramer's 
V 

.508 .000 

N of Valid Cases 150  
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Responsiveness-Access and Visitors’ satisfaction. Above table Cramer’s V value .541. It means this value is greater than 0.30. 

So, this result tells that the strength of association between the variables are Strong. 

 

Table 4- Relationship between Assurance and visitors’ satisfaction 

 

 

 

 

 

 

 

 

 

 

As shown in above Chi-Square table when the degrees of freedom is 16 and related value stands at 154.962 and Asymp Sig at 

.000. In this table tells that 15 cells expected count less than 5 and the minimum expected count is 0.08. However, that there is a 

significant relationship between status of the Assurance and Visitors’ satisfaction. Cramer’s V value .508. It means this value is 

greater than 0.30. So, this result tells that the strength of association between the variables are Strong. 

 

Table 5- Relationship between Empathy and visitors’ satisfaction 

 

 
 

 

 

 

 

In this table Chi-Square tests result, SPSS also tells that 15 cells expected count less than 5 and the minimum expected count is 

0.14. The Probability of this Chi-Square tests statics when the degrees of freedom is 16 and related value stands at 169.321 and 

Asymp Sig at .000. Hence that there is a significant relationship between status of the Empathy and Visitors’ satisfaction. 

According to above table Cramer’s V value .531. It means this value is greater than 0.30. So, this result tells that the strength of 

association between the variables are Strong. 

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 154.962a 16 .000 

Likelihood Ratio 74.758 16 .000 

Linear-by-Linear 

Association 

43.309 1 .000 

N of Valid Cases 150   

a. 15 cells (60.0%) have expected count less than 5. The 

minimum expected count is .08. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi 1.029 .000 

Cramer's 
V 

.541 .000 

N of Valid Cases 150  

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 169.321a 16 .000 

Likelihood Ratio 112.026 16 .000 

Linear-by-Linear 

Association 

71.485 1 .000 

N of Valid Cases 150   

a. 15 cells (52.0%) have expected count less than 5. The 

minimum expected count is .14. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi 1.062 .000 

Cramer's 
V 

.531 .000 

N of Valid Cases 150  
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Table 6- Relationship between Ambience and visitors’ satisfaction 

 

 

 
 

 

 

 

The Chi-Square table includes that 15 cells expected count less than 5 and the minimum expected count is 0.12. The Probability 

of this Chi-Square tests statics when the degrees of freedom is 16 and related value stands at 144.248 and Asymp Sig at .000. 

Hence that there is a significant relationship between status of the Ambience and Visitors’ satisfaction. Cramer’s V value .490. It 

means this value is greater than 0.30. So this result tells that the strength of association between the variables are Strong 

Table 7- Relationship between Service quality and visitors’ satisfaction 

 

 

 

 

 

 

 

As shown in above table 26 when the degrees of freedom is 16 and related value stands is 210.940, Asymp Sig at .000 and also 

that 15 cells expected count less than 5 and the minimum expected count is 0.22. When regarding this Chi-Square table that there 

is a significant relationship between status of the seven dimensions of service quality and Visitors’ satisfaction. According to 

above table Cramer’s V value .593. It means this value is greater than 0.30 and there is a strong relationship is between the seven 

dimensions of service quality and Visitors’ satisfaction. 

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 144.284a 16 .000 

Likelihood Ratio 89.248 16 .000 

Linear-by-Linear 

Association 

66.270 1 .000 

N of Valid Cases 150   

a. 15 cells (64.0%) have expected count less than 5. The 

minimum expected count is .12. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi .981 .000 

Cramer's 
V 

.490 .000 

N of Valid Cases 150  

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 210.940a 16 .000 

Likelihood Ratio 101.027 16 .000 

Linear-by-Linear 

Association 

61.177 1 .000 

N of Valid Cases 150   

a. 15 cells (52.0%) have expected count less than 5. The 

minimum expected count is .22. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi 1.186 .000 

Cramer's 
V 

.593 
 

.000 

N of Valid Cases 150  
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Table 8- Relationship between Repeat visitation and visitors’ satisfaction 

 

 

 
 

 

 

 

 

As shown in above table when the degrees of freedom is 16 and related value stands is 190.804, Asymp Sig at .000 and also that 

16 cells expected count less than 5 and the minimum expected count is 0.08. When regarding this Chi-Square table that there is a 

significant relationship between status of the Repeat Visitation and Visitors’ satisfaction. According to above table Cramer’s V 

value .570. It means this value is greater than 0.30 and there is a strong relationship is between the repeat visitation and Visitors’ 

satisfaction. 

FINDINGS 
This study has reached a number of findings as following. 

• According to survey data, the sample frequency of female is 81 and male is 69 out of 150 participations. So that 
there are female visitors’ more than the male visitors in the Dream paradise. 

• The marital status sample frequency of married is 99 and single is 51 out of 150 participants. So, there is a higher 
level of married participation than single participations in the Dream paradise visitors. 

• In this survey data shows a highest score explained among 26-35 age groups participations in Visitors’. And the 
highest percentage of occupation category is recorded in private sector. In the visitors are highest participation in 
Ordinary level education category. 

• According to survey data most visitors came to Dream paradise with their family members. So, it reveals that this 
Dream paradise is a family theme park. 

• Most of visitors are having agree attitudes on Repeat visitation. 
• In terms of age and service quality, most of visitors are having agree attitude on service quality. 
• In terms of occupation and service quality, most of visitors are having agree attitude on service quality. 
• Both married and single visitors have a agree perception on service quality. 
• Visitors’ representing each education level have agree perception on service quality. 
• According to survey data Gender and Repeat Visitation, out of 100% of total respondents, 66.6% respondents like to 

come again and recommend to other this place. 
• Out of all factors including service quality most prominent factor influencing Visitors’ satisfaction is 

Responsiveness and Access. Other factors Empathy, Assurance, Tangibility, Ambience and Reliability affecting 
Visitors’ satisfaction respectively. In hypothesis test, all aspects; Tangibility, Reliability, Responsiveness and 
Access, Assurance, Empathy and Ambience relevant to service quality take significant value (0.000) in the chi 
square test. Due to this reason, there is a positive relationship between Visitors’ satisfaction and service quality. 

• In hypothesis test, repeat visitation take significant value (0.000) in the chi square test. Due to this reason, there is a 
positive relationship between Visitors’ satisfaction and repeat visitation. 
 

 Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 194.804a 16 .000 

Likelihood Ratio 108.570 16 .000 

Linear-by-Linear 

Association 

78.495 1 .000 

N of Valid Cases 150   

a. 16 cells (64.0%) have expected count less than 5. The 

minimum expected count is .08. 

 
 

Value Approx. 
Sig. 

Nominal by 
Nominal 

Phi 1.140 .000 

Cramer's 
V 

.570 
 

.000 

N of Valid Cases 150  
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CONCLUSION 
Saniro Dream paradise one of the most popular theme park in Sri Lanka was chosen for this study. This study has found that the 

relative importance of the service quality seven dimensions (THEMEQUAL model) and repeat visitation in influencing the 

overall satisfaction levels of visitors’ in theme parks. Visitors’ satisfaction depends on service quality and repeat visitation. So, 

Service quality and repeat visitation are an independent variables and visitors’ satisfaction is the dependent variable. However, the 

relationship between independent variables and visitors’ satisfaction are concerned, it has been provided by this study that there is 

strong relationship. There are positive effects to visitors’ satisfaction from service quality and repeat visitation of Dream paradise. 

In addition, the researcher used statistically tests to identified relationship between seven dimensions of service quality, repeat 

visitation and visitors’ satisfaction to prove this idea. All statistical tests which were scientifically undertaken, clearly provide that 

there is a positive relationship between each independent variables and dependent variable. All of these chi square tests are 

significant. Based on the findings, the researcher made a conclusion that seven dimension and service quality and repeat visitation 

are positively associated with visitors’ gender, age, occupation, marital states and education level. Out of all factors including 

service quality most prominent factor influencing Visitors’ satisfaction is Responsiveness and Access. Other factors Empathy, 

Assurance, Tangibility, Ambience and Reliability affecting Visitors’ satisfaction respectively. In addition, most of Dream 

paradise visitors like to come again and also, they like to recommend this place to others. 
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      Abstract: The frequency of gaining spiritual care intervention and its connection with nurse’s personal well-being will 

exposed in this study. A cross-sectional descriptive and co relational design will used to judge the knowledge about Spiritual Care 

Intervention and Spiritual Well-Being. Adopted version questionnaire was used from the article “Spiritual Care Intervention and 

Spiritual Well-Being” in Jordanian Muslim Nurses’ Perspectives “written by(Musa, 2017)will be used to collect data from the 

participants. The contributor will have selected through simple random sampling method, the sample size for this study will be 

110 that are deliberate from the Slovin’s formula of sampling. SPSS version 21 will be used for this purpose. The results of this 

study indicate that now the Muslim nurses delivered spiritual care intervention frequently to their Muslim patients. The nurses’ 

personal spiritual well-being will positively connect with spiritual care intervention. Both variables show that the results meet the 

standard requirements of reliability and both are reliable. For KMO and Bartle’s test, all the criteria are fulfilled, and instruments 

of this study are valid. The results portrayed that the relationship between spiritual care intervention and spiritual well-being is 

positive and it is significant. It concluded from this examination that medical caretakers ought to know of their own 

otherworldliness and should upgrade their own profound prosperity to be more associated with giving profound care. It prescribed 

that Muslim nursing and human services organizations ought to intentionally on medical attendants' profound prosperity, instead 

of survey it as an individual issue with minimal authority thought. 

     Key words:  spiritual care intervention; spiritual well-being; Muslim nurses 

INTRODUCTION 

According to Florence Nightingale (1859) she always admires for her own occupation, as Allah’s valuable award of life is place 

in her hands.Spiritual care is total care and it provides a wonderful precaution against disease. There is nurses desire to provide 
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proper spiritual care to their patients. Nurses beat their mostlytime with patients and are responsible for achieving patient health. 

As health, means to achieve total care of patient, which are, related to body, cognitive, relationship and mystical. Some nurses 

happily deliver spiritual care(Wu, Tseng et al., 2016). 

It is generally known that spiritual wishes appear when the patients are admitted in hospital and practitioners should deal with 

these wishes to access these condition(Hodge& Wolosin, 2013). 

One of the great significant aspects in human health and healthy standard of living is spiritual well-being. The correlative and 

incorporated link among inner forces implemented by it .The environment, community, Divine, sentiment close link with himself, 

aspects of constancy in life, consonanceand calm is recognized by it. When spiritual wellbeing is damage in human life, human 

being will complain of serious mental confusion such as isolation, sadness, and pasting of denotation in life then spiritual 

wellbeing direct to the pleasure and denotation life and favor. Spiritual care should be measured by an significant element of total 

patient and advanced care(Abbasi, Farahani-Nia et al., 2014). 

It observed that mostly nurses do not provide religion care and neglect it. However, origin of nursing is invisible in religion. 

Nurses provide all type of care to their patients based on religion. (Taylor, 2012). 

In nursing spiritual care is important and it offer to progress the worth of life for many accommodators. There is a span for 

promoting the facet of care(Narayanasamy & Owens, 2001).Nurses provide total care to the patients based on spirituality. This 

care is patient-centered. Spirituality and spiritual care is contemplating a very significant part of care of nursing which is 

beneficial to the patients but nurses do not provide regularly spiritual care to patients. Those nurses who do not provide proper 

spiritual care they only provide care which has no value in patient’s life.(Taylor, Gober-Park et al., 2017). 

Many Muslim patients understand that their pain and troubles that came in their life can be mange easily if they have strong 

spiritual trust and beliefs. When patients suffering illness, they receive help and reinforce from ALLAH through prayer. Many 

patients believed that the disease which come in their life, is a test from Allah and they understand it is punishment for their 

mistakes in the world. Death is seeingas predictable and parts of total heavenly plan “Allah is one who generates you and takes 

your soul at death” (Qur’an16:70). If the patient receive spiritual care then their inner satisfaction show positive outcome. If the 

patient has trust on Allah they are free from depression and anxiety , mentally relax, thankful, have more power to manage, better 

care for himself , during illness the power of relaxation and satisfaction increased and have the feeling of no pain(Musa & 

Pevalin, 2016). 
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Spiritual care is very important part of nursing profession. Muslim nurses only provide traditional care according to patient 

tradition. Muslim nurses do not provide religious care. (Musa, 2017). 

Many studies have done on Christian staff and patients but only limited study are develop on Muslim patients and staff. Even 

Muslim nurses do not provide proper spiritual care to their patients due to limited knowledge. There is a need to evaluate the 

nurses knowledge about spiritual care(Musa, 2017). 

The aim of study is to assess point view about spirituality and spiritual care between nurses and patient. The nursing care aim is to 

avert from disease in order to support health, to release pain, distress and retain health. There is a need to recognize patient’s 

needs and spiritual viewpoint that’s why nurses require high levels of information and awareness of spirituality, combine 

personality in their nursing care system, and increase their connection among patients and their families(Babamohamadi, 

Ahmadpanah et al., 2017). 

Nurses gain knowledge about total patient care containing spiritual. Nurses provide that care which is beneficial and essential to 

patients. Spirituality and religiosity of nurses have great impact on spiritual care of patients. Some nurses fail in providing 

spiritual care to patients. Nurses own spiritual values and principles touch patient care(Taylor, Gober-Park et al., 2017). 

There is no comprehended connection of private practice the abstraction about spiritual. Occasionally nurses do not give the 

spiritual care to their patients. Gaining the knowledge of spiritual care is essential for all nursing teachers and students for 

future(Ramezani, Ahmadi et al., 2014). 

The patients and nurses pleasure proliferate if they have positive thinking about spiritual care. Then spirituality practice of nurses 

in providing care to their patients. To provide complete nursing care to patients, spirituality care assetwith nursing care. It is very 

essential way of health to have courtesy on spiritual care. Spirituality is very essential not only in maintaining better life but also 

in very serious illness(Azarsa, Davoodi et al., 2015). 

An objective of the study isto recognize the feature of spiritual care intervention given to Muslim patients by Muslim nurses. To 

investigate the relationship of spiritual care intervention and spiritual well-being amongst Muslim nurses.  

Most of the previous literature are on the Western community and indicate only Christian custom. There is a need of the time to 

research the patient well-being issue through the spiritual interventional at the public hospitals of Pakistan as it is lacking in the 

system. 
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LITERATURE REVIEW  

The spirituality and spiritual care in nursing is very essential and important. It affects the acuities and capability of nurses. 

Various studied represent that nurses have different views of spirituality and express it. Nurses views about spirituality and 

spiritual care are affected by their labor and their profession(Van Leeuwen & Schep-Akkerman, 2015). 

There are many unreliable definition of spirituality and tainted by idea of emotional health. It is essential to define spirituality in 

relation to religion. More study show that spiritual care is given to patients with their beliefs and trust instead of nursing training. 

It is essential to make plan in clinical area for spiritual care(Ku, 2017). 

 

“There is a difference between spirituality and many other things which are humanism, values, morals and well-being of mind by 

have a connection to the unequalled. Unequalled is outside and within the self. It is God, Allah, Hashem or a higher power in 

Western tradition and in Eastern tradition it is also called ultimate truth or reality, Vishnu, Krishna, or Buddha. Spirituality is 

attaching toreligion and extends beyond religion. Spirituality leads a transcendent search and also leads a right and true way and 

path(Koenig et al., 2012;Reinert &Koenig, 2013). 

When the nurses are thinking about spirituality and spiritual care, it effects the patients’ relation, working condition and clinical 

practice. Patients have peak level of trust on nurses. They think that nurses have knowledge of spirituality and they are able to 

provide better requirements to patients. That’s why nurses have gain knowledge and have built abilities to fulfill patients spiritual 

needs(Zakaria Kiaei, Salehi et al., 2015). 

Nurses only focused on providing total care to their patients, but they ignore the spiritual care. All the new studies enhance the 

patient spiritual need as an essential element. However, in medical field patients are deliver only symptomatic treatment instead 

of spirituality. However nurses are only the persons who are interested in providing spiritual care(Rassouli, Zamanzadeh et al., 

2015). 

Spiritual care is an essential part of patient care program. Evidence-based practice is stimulated in all feature of giving care. The 

National Research Council defines evidence-based practice as “the combination of best research evidence with clinical 

proficiency and patient morals”. Drake defines it as “interventions for which there is consistent scientific evidence showing that 

they improve client outcomes”(Kalish, 2012). 

Some nurses think that they not have enough knowledge about spiritual care, which are delivering to their patients. There are 

many reasons for this. Firstly, their knowledge is not sufficient for this purpose. Secondly, they have a lot of burden of patients 
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and work, and have a shortage of time and many other issues which are also involve in given that spiritual care to their 

patients(Azarsa, Davoodi et al., 2015). 

All Muslims have strong belief and trust on spiritual well-being. Because the element of spirituality is totally, depend and related 

to religion and religion trust. But it is also think that spirituality is self-regulating. A number of experts have believe that views of 

spiritual is not different from religion(Jafari, Loghmani et al., 2014). 

Nurses understand that to provide spiritual care to their patients is a part of their duty. In order to provide the spiritual care, nurses 

work with full devotion. Nurses must know the patient’s spiritual requirements. Spiritual well-being and spirituality have impact 

positively on nurse’s own life. In this way they provide better care to patients(Azarsa, Davoodi et al., 2015). 

There is a positive connection found between nurse’s views of spirituality and spiritual care. It is contemplating that spirituality is 

a part of nursing care but it is not closely connect with present nursing training. Nurses want to use spirituality in order to provide 

patient care(Van Leeuwen & Schep-Akkerman, 2015).                                   

A literature review described that if we provide spiritual care to their patients then it shows positive effect on patients. Then this 

reduce and minimize the indicators of illness to Muslim patients(Cruz, Alshammari et al., 2017). 

It is examining patient well-being and gain power through spiritual care. If we have spiritual care, it minimizes the worries and 

pain. Nurses communicate for patient’s spiritual requirements with doctors and other expert persons. For providing spiritual care 

to their patients it is essential also look after patients traditional aspects(Wu, Tseng et al., 2016). 

There is positive connection found between personal experience of spirituality, spiritual well-being, spiritual values, and rate of 

providing spiritual care(Musa,2017). 

MATERIALS AND METHODS 

3.1 Introduction: This study is handling to evaluate the knowledge and relationship about Spiritual Care Intervention and 

Spiritual Well-Being. 

3.2Research framework: 

Independent variable                   Dependent variable 

 

SPIRITUAL CARE          
INTERVENTION 

SPIRITUAL WELL-       
BEING 
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3.3 Study design: 

A cross-sectional descriptive and co relational design will used to judge the knowledge about Spiritual Care Intervention and 

Spiritual Well-Being 

3.4 Setting: 

Setting of the study was be the hospital. 

3.5 Target population: 

The target population was the staff of the Services Hospital Lahore. They are from different departments. The contributor will be 

belonging to different socioeconomic level and different demographical background; the contributor also was female. 

3.6 Sample Size and sampling techniques: 

Data wascollected from the contributor through adopted Questionnaire and the contributor was selected through simple random 

sampling method, the sample size for this study was 110 that are deliberate from the Slovenes formula of sampling which is 

indicate here. 

3.7 Research tool: 

Adopted version questionnaire was used from the article “ Spiritual Care Intervention and Spiritual Well-Being in Jordanian 

Muslim Nurses’ Perspectives “written by(Musa, 2017)will be used to collect data from the participants.  Questionnaire is 

consisting of three sections, (Section A) composed of demographic data, (section B) composed of spiritual care intervention, 

(Section C) spiritual well-being. (Section A) include Name (optional) Age, Gender, organization, marital status, qualification 

about the participant. (Section B) include 17 questions(Musa & Pevalin,2016) regarding the assessment of Spiritual Care 

Intervention Provision. Spiritual Care Intervention-Provision consists of two subscales, religious and existential. Religious scale 

consists of eight items which measures the religious beliefs, relationship with God, and Islamic religious practices. The existential 

scale consists of nine items which measures aspects such as creating a feeling of kindness and love, being present, maintaining 

hope, maintaining meaning and purpose, respect, and active listening. The participants did answer these questions through 5point 

Likert scale from strongly disagree to strongly agree. (Section C) composed of the questions regarding the assessment of 
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knowledge which include 20 questions(Ellison & Smith, 1991). The participants can answer these questions through 6-point 

Likert scale from strongly agree to strongly disagree. The participants did answer to the questions according to 4-point Likert 

scale. A pilot study of the questionnaire will be done before floating the questionnaire in the participants. 

3.8 Data Collection Plan: 

For the collection of the data, data collection plan is one of the main sources. Adopted questionnaire will used to collect data from 

the study participants. There will be no boundaries and hurdles for filling the questionnaire and give a free hand to complete it and 

return it. 

3.9 Data Analysis: 

Data analysis will be done by SPSS version 20.Statistical computer software for data analysis. This is a descriptive study and all 

the descriptive statistics will be obtained through the SPSS software  

3.10 Including Criteria: 

 Nurses of Services Hospital Lahore. 

 Who are willing to participate? 

 Those who are educator. 

 Those who are able to know English  

3.11Excluding Criteria: 

 Nurses who are outside from my target hospital. 

3.12 Time Framework: 

            This study will approximately take 2-3 months. 

3.13 Informed Consent: 

It is very essential to taken consents from all the contributors and they will be stated free hand to contribute in the study 

or rejected to take part. Contributors will have also been the right to mentioned name or not. 

3.14 Ethical consideration: 

 A consent form will be attaché with the questionnaire to take full of consent from the contributors to collect enough material of 

research. Contributors will be knowledgeable about the privacy. Nuremberg Code of Ethics will protect the right of participants. 
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RESULTS AND DISCUSSION 

In this part we analysis 3 portions. Demographic analysis is first analysis. It provides information of five demographic questions 

that are gender, marital status, age group, qualification and stay in organization. This study use descriptive analysis in it. 

Correlation analysis is also used. Descriptive study bivariate examination was scrawling to examine the information utilizing 

SPSS Version 21. Trials of focal inclination were exploiting to examine reactions to everything in the SCIPS. Pearson’s was used 

to analyze relationship between the SCIPS (spiritual care intervention provision scale) add up to score and SWBS (spiritual well-

being) add up to score. One way, ANOVA were exploiting to inspect whether noteworthy contrasts existed between gatherings of 

the statistic factors. The significance level for all bivariate tests was set at p < .05. Effect size was measure for all significant 

results. On the off chance that a critical distinction was found in the general ANOVA among the different gatherings, Impact 

estimate is a target measure of the extent of a watched impact including the contrast between two means or on the other hand the 

connection between two factors. Because of connection coefficient, impact measure is a measure of the extent of change shared 

by the two factors and it is estimate by the coefficient of assurance. There was no missing data found in the data set. It is 

determining as the square of the Pearson connection it is admit that if just a little measure of information with an irregular 

example is absent from an expansive informational collection, any technique to deal with missing information can be organize. 

4.1 Demographics presentation: 

Table 1: Gender 

 Frequency Percent Valid Percent Cumulative Percent 

Valid D 110 100.0 100.0 100.0 

Table # 1 signifies the demographic statics with respect to gender of respondents in terms of frequency distribution, percentage, 

valid percentage and cumulative percentage. This table represents that total 110 respondents are from Services Hospital Lahore, 

which are 100% only females. 

Table 2: marital status  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 
married 37 33.6 33.6 33.6 
unmarried 73 66.4 66.4 100.0 
Total 110 100.0 100.0  

Table and figure2 represent that total respondents are 110 and in which there are 37% married and 73% are unmarried. The result 

of this table is 100% valid. 
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Table 3: Age Group 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

18-25 27 24.5 24.5 24.5 

25-35 66 60.0 60.0 84.5 
35-50 17 15.5 15.5 100.0 
Total 110 100.0 100.0  

 

Table and figure 3 signify the respondents which have age level 18-25 are 27 which are 24.5%, age level 25-35 are 66 that are 

60.0% and age group 35-50% are 17 respondents which have 15.5%. 

Table 4: Qualification  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

nursing diploma 102 92.7 92.7 92.7 

surgical diploma 5 4.5 4.5 97.3 
Other 3 2.7 2.7 100.0 
Total 110 100.0 100.0  

This table and figure displays that the respondents who gain nursing diploma are 102 which are 92.7%, surgical diploma’s 

respondents are 05 which are 4.5% and the respondents who gain other diplomas are only 3 which shows 2.7%. 

Table 5: Stay in organization 

   Frequency Percent Valid Percent Cumulative Percent 

Valid 

less than 1 year 4 3.6 3.6 3.6 

1-5 year 48 43.6 43.6 47.3 
6-10 years 44 40.0 40.0 87.3 

above 10 years 14 12.7 12.7 100.0 

Total 110 100.0 100.0  
Table and figure5 demonstrate that the female who live in an organization less than one year are only 4 which shows 3.6%, 

respondents who stay about 1-5 years are 48 (43.6%), the respondents who work in an organization about 6-10 years are 44 

(40.0%) and the female who do job in hospitals above 10 years are 14(12.7%). 
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4.2 Reliability analysis: 

Every variable has been tested separately in reliability. Cronbach’s alpha calculates two variables. This shows every variable 

reliability. This represents how much variables are reliable to use. Cronbach’s alpha value is one it appears more reliable 

construct. 

Table 6: Reliability Statistics (independent variable) 

Cronbach's Alpha N of Items 
.960 17 

 

 

The value of Cronbach’s alpha for spiritual care intervention is 0.960 that is greater than 0.70percentage.Thus, results meet the 

standard requirements of reliability and this study variable is reliable. 

Table 7: Reliability Statistics (spiritual well-being) 

Cronbach’s Alpha N of Items 
.833 20 

 

 

The value of Cronbach’s alpha for spiritual care well-being is greater than 0.70%. The value of this variable is0.833.Thus; this 

result meets the standard requirements of reliability. In this way, this variable is reliable.  

4.3 Validity 

Table 8: KMO and Bartlett's Test (independent variable) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .941 

Bartlett's Test of Sphericity 
Approx. Chi-Square 1648.915 

Df 136 
Sig. .000 

In this table, an instrument is based on one independent variable, which is spiritual care intervention. This table represents that the 

KMO value is 0.941 which is above the .50 and Bartlett’s test must be significant (p<0.05). That is why all the criteria are 

fulfilled and instruments of this study are valid. 
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Table 9: KMO and Bartlett's Test (dependent variable) 

Kaiser-Meyer-Olkin Measure of Sampling Adequency 
 
                                                              Approx. Chi-Square 
Bartlett’s Test of Sphericity 
Df 
                                                             Sig. 

.826 
 
1021.550 
 
190 
.000 

 

An instrument is based on one dependent variable (spiritual well-being). The above table shows that KMO value is .826 which is 

above the .50 and Bartlett’s test must be significant (p<0.05). That is why the all criteria are fulfilled and instruments of this 

study are valid. 

4.4Correlation 

Table 10: Correlations 

 SCIQ SWBQ 

SCIQ 
Pearson Correlation 1 .780** 

Sig. (2-tailed)  .000 
N 110 110 

SWBQ 
Pearson Correlation .780** 1 

Sig. (2-tailed) .000  
N 110 110 

**. Correlation is significant at the 0.01 level (2-tailed). 

This table demonstrates the correlation between the variables that are spiritual care intervention and spiritual well-being. The 

results portrayed that the relationship between spiritual care intervention and spiritual well-being is positive with the value .780 

and it is significant because p value is greater than .05. 

4.5Model summary 

Table 11: Model summary 

Mod
el 

R R 
Square 

Adjusted R 
Square 

Std. Error 
of the 
Estimate 

Change Statistics 
R Square 
Change 

F 
Change 

df1 df2 Sig. F 
Change 

1 .780a .608 .605 .39692 .608 167.745 1 108 .000 
a. Predictors: (Constant), SCIQ 

The table represent that the total variation in dependent variable is .608 (60.8%) caused by independent variable. Model is 

significant because p value is less than .05. 

4.6Anova 
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Table 12: Anovas 

Model Sum of Squares df Mean Square F Sig. 

1 
Regression 26.427 1 26.427 167.745 .000b 

Residual 17.015 108 .158   
Total 43.442 109    

The table of the ANOVAs represents that ANOVAs is significant as p value is .000which is less than .05.   

         4.8 Coefficient    

          Table 13: Coefficients 

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

1 
(Constant) .612 .172  3.549 .001 
SCIQ .657 .051 .780 12.952 .000 

a. Dependent Variable: SWBQ 

This table signifies that coefficient of spiritual care intervention is .657, which means that the increase in one unit of spiritual care 

intervention will increase the value of spiritual well-being with the value of .657. P value is significant as its value less than .05 

and t value is positive 12.952. Therefore, the model is fit and significant.  

DISCUSSION 

This investigation is the first to explore the recurrence of giving parts of otherworldly care intervention and spiritually care and its 

relationship to attendants' own particular profound prosperity. It has subsequently extended the information of how the person's 

culture, ethnic, and additionally spiritual association, spoken to by the Muslim medical caretaker populace, shape reactions to the 

recurrence of arrangement of profound care mediations and to otherworldly prosperity. Also, the aftereffects of this examination 

we understand the nurses own spiritual well-being and facilitate the spiritual care to their patients. 

Different investigations discovered that these fundamental and all-inclusive existential intercessions were among the most regular 

otherworldly mind intercessions gave by caregiver. The slightest successive of the existential profound mediations institute in this 

study, sustaining significance and motivation behind life" and "investing energy giving help," additionally had a premise in the 

writing. It is investigated  that inadequate time is among the most widely recognized factors that obstruct the arrangement of 

profound care to patients with respect to minimum continual arrangement, "keeping up importance and reason forever," it would 
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give the idea that the reasons may be the failure and unwillingness of medical caretakers to give a part of otherworldly mind 

intercession that arrangements with the uniqueness of the patient's profound qualities and convictions in  extremely individual 

way. As to profound care intercessions, the discoveries of this examination demonstrated that giving a reasonable put for religious 

practice and encouraging access to religious/profound assets had the most astounding arrangement recurrence among all things of 

the religious spiritual care intervention provision (RSCIP) subscale. On the other hand, the immediate association of medical 

attendants in giving profound care by offering to ask, read from the Qur'an, or ponder with patients was among the slightest visit 

inhuman mediations. This finding was once more reliable with other research thinks about, which found that this religious part of 

otherworldly care mediation the profound mind intercessions most much of the time gave by medical attendants were customary, 

regularly utilized, for the most part latent, speaking to major nursing care esteems, not requiring direct attendant association, and 

making a difference patients in their own profound improvement in an freeway. Interestingly, the minimum continuous 

mediations given by medical attendants were moving toward a patient in an extremely individual manner, requiring an immediate 

association by the medical attendant, specific, and with nontraditional techniques. A noteworthy positive relationship between the 

spiritual care intervention provision scale (SCIPS) and spiritual well-being scale (SWBS) was in the normal course, although little 

in greatness. Those medical caretakers who scored higher in their own particular profound prosperity moreover scored higher in 

their recurrence of giving profound mind intercession. A few ramifications can be drawn from the discoveries of this examination 

for nursing practice, training and look into. Distinguishing parts of religious and existential profound care intercession is 

imperative, since it gives data that empowers attendants, nursing supervisors, and nursing instructors to assess the medical 

attendants' arrangement of different parts of profound care to their Muslim patients, guides them in giving exhaustive and fitting 

society particular otherworldly care intercessions, and recognizes parts of otherworldly care mediation where medical attendants 

may get preparing to end up skilled in giving this care. What's more, the spiritual care intervention provision scale (SCIPS) can be 

utilized as a part of future investigations to look at the impact of profound care mediation on different parts of patients' wellbeing, 

prosperity, and personal satisfaction. This examination researched the recurrence of arrangement of otherworldly care mediation 

from the viewpoint just of medical attendants. Additionally, inquire about is required to research the viewpoints of Muslim 

patients themselves and to research how vital it is for them to get religious and existential parts of otherworldly care intercession 

from medical caretakers, utilizing the substance of the spiritual care intervention provision scale(SCIPS).  
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Abstract- Cyber security is a dimension in the world of 

Internet revolution, where rapid increase in cyber-crimes 

and cyber-warfare is occurring to a level where national and 

international economy and security is at stake and 

destabilizing. Cyber-security, in short, is the protection from 

unauthorized access of data over the Internet and the 

prevention of exploitation of hardware and software 

vulnerabilities. Various strategies, techniques, models and 

frameworks have been established to address the issue of 

cyber security This paper gives an overview of various cyber 

threats, its related concepts and principles, effects of cyber-

attacks on individual, national and global level, the models, 

frameworks and steps taken to cater cyber security, with 

there limitations and recommendations for improvements in 

cyber security measures. 

 

I. INTRODUCTION   

Cyber-attacks and terrorism do not know borders. With an 

increasing Internet revolution, the hidden way of cyber warfare 

and cyber threats is also getting paved and reaching to 

devastating results. With innovations in technology and 

networks, the cyber-crimes are becoming more often, complex, 

sophisticated, expensive and more exploitive which is causing 

severe potential damages to world peace, national and 

international destabilization, economic downfall and disrupting 

international relations[1]. Figure 1.1 shows the average cost that 

the countries had to pay for a data breach i.e. a type of cyber-

attack. 

  

Fig 1.1 Average cost of data breach by country. 

To cater with the rising threat of cyber-attacks, a dimension of 

Cyber Security is emerging. Cyber security is referred to as an 

integration of principles and methods, security models and 

protocols, frameworks and models which ensures the protection 

of the computer systems, networks and information stored on 

these networks from unauthorized access, exploitation of 

hardware and software vulnerabilities, and secure data 

transmission without any interception from the intruder and safe 

online identity[2]. 
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Fig 1.2 Some Functions of Cyber Security System 

 

The various types of cyber-attacks includes data breach, phishing, 

man-in-the middle attacks, brute-force attacks, malware, 

ransomware etc [2]. The cyber attackers exploit the vulnerabilities 

in the computer system and the networks, cause damage to the 

data, and use it for criminal purposes [2]. Fig 1.3 shows some of 

the most common cyber-attacks. 

 

                      Fig 1.3 Most common cyber-attacks 

Cyber security covers there important aspects: 

1) Protecting and security of the Information Technology (both 

the hardware and the software). 

2) Integrity and security of the data. 

3) The transmission of data over physical or wireless media 

and the processing of data [2]. 

 

This paper gives an overview about the cyber challenges that are 

being faced at individual and national levels, various ways 

through which cyber criminals penetrate into the system and the 

existing cyber security models and policies that are used for 

cyber protection. The paper also covers the limitation of the 

existing models and provides with recommendations for future 

research in cyber security. 

                  II    CYBER SECURITY 

With the increase in time, data and information is being 

produced in a huge amount at a high velocity, each versatile and 

in nature. The Information Systems used to manage this huge 

data are often complex and require network access such as 

Internet. Automation of everything and storing data on cloud and 

networks has benefitted in many ways but it hides under it a dark 

world of cyber crime which is catered with cyber security 

mechanisms and policies. Cyber Security is the set of all the 

mechanisms and policies which are implemented for the security 

and protection of cyber space from unauthorized access and 

exploitation of system vulnerabilities, both hardware and 

software. There are two aspects in ensuring cyber security: The 

first is to deal with the protection of the hardware and the 

softwares eg authentication, encryption, LAN analyzer softwares 

etc. The second aspect deals with the workforce that needs to be 

trained to deal with the complex security of the cyber space. 

 

    Fig 1.4  An overview of the different areas in cyber security 

 

      III   PHASES OF A CYBER ATTACK 

Cyber security is a domain that has huge impact on the concept of 

security at individual and national level. Cyber threats are being 

faced at all levels and has lead the safety of our information assets 

at stake [1]. Cyber-attacks are conducted with some specific 

intent of exploiting the vulnerabilities and using them for causing 

damage to the security at all levels. 

The cyber-attacks are considered to be of different phases, as how 

they are conducted [1]: 

The first phase is that the cyber attackers observe the operations 

being done on the system through various applications as spyware 

and determining the points of target [1]. 

The second phase is penetrating into the system. Until the attacker 

does not penetrate into the system, it cannot do much than making 

certain services inaccessible or unavailable to others [1]. 

The third phase is examining the resources and the rights in order 

to access the system and the information stored on it [1]. 

In the fourth phase, the attacker exploits the information and 

causes damage to it or steals important data [1]. 
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                     IV    DIFFERENT CYBER THREATS 

 

Now a days, cyber-attacks are conducted by sending malicious 

codes and messages through emails that is known as phishing. 

Intercepting the data and modifying or deleting the data. 

Denial of service to create obstacles in accessing the network. 

Recording passwords by recording the keystrokes that is known 

as brute force attack. Stealing and modifying the encryption key 

used to encrypt the information that is known as key-

reinstallation attacks and many other ways are being used in 

cyber-attacks[2]. 

 

 
                     Fig 1.5  Generations of cyber threats 

 

   V   PREVENTION AGAINST A CYBER ATTACK 

The significant steps that are to be taken towards securing the 

cyberspace and the confidential and important information on 

cyber space are to use encryption and decryption and its 

protocols like WPA and WPA2, when sending data over a 

network, avoid using public networks and using Virtual Private 

Network(VPN) [4], setting up a passphrase is recommended over 

password, setting up different passwords for different online 

accounts, use anti-virus and anti-spywares, keep the firewall on, 

keep installing the updated versions for the Operating 

system/Windows and application programs installed on the 

system[2]. 

 

             VI  PRINCIPLES OF CYBER SECURITY 

When designing a framework for cyber security the following 

principles are to be considered: 

 Increase Trust by Limiting and Isolating Functionality 

emphasizes that “less is more” and calls for smaller 

components with well-defined interfaces. This principle is 

based on well-established security principles such as the 

Principle of Least Privilege[3].  

 Adaptive Multiple Layers of Security (abbreviated as 

Independence Principle) applies the Isolation Principle both 

statically and dynamically by dividing systems into several 

layers[3].   

 Artificial and Natural Diversity (abbreviated as Diversity 

Principle), emphasizes the need for diversity defenses that 

present attackers with unpredictable targets[3].  

 Learning Systems (abbreviated as Learning Principle), 

emphasizes the need for systems to dynamically learn from 

past activities, data and even from users[3].   

 

 

   VII    CYBERSECURITY FRAMEWORKS 

The different frameworks designed for cyber security do not 

meet the requisite level that is required to completely secure the 

system and its data from intruders due to the rapid technological 

innovations and the lack of facilities [2]. The National Institute 

of Standards and Technology (NIST) made an agency to 

establish a framework for cyber security named National 

Initiative for Cybersecurity Education (NICE). It focuses on 

providing with awareness on cyber security and training for 

protecting the assets on cyberspace. NICE established a 

framework named Cybersecurity Workforce Framework[2].  

It comprised of an infrastructure for securing the cyberspace but 

it was not much efficient as it lacked the factor of coping up with 

the technological advancements that caused the cyber-attacks to 

be more complexed and difficult to detect [2].  

Cyber-crimes also include sending virus and spams to disrupt the 

normal operations of the system and cause damage. 

According to the studies it has been said that these methods are 

based on text categorization methods and do not claim to provide 

an ideal solution with 0% false positive and 0% false negative.  

The Rnd is an email spam classification algorithm that has been 

proved to give 99% accurate results for spam detection [2].  

Usage of firewalls, anti-viruses and anti-spywares, using 

Intrusion Detection Systems (IDS) to diagnose computer system 

attacks and many more [2]. Checksum algorithms are executed 

over the data that is sent over the networks.  

In this, a hash value is calculated of the data, that is sent over the 

network, before and after it is sent. If the hash values calculated 

before and after transmission are same then it means that data was 

safe but if not then it means that an intruder has intercepted it. 
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Fig 1.5 General operation flow of cybersecurity prevention. 

    

            VIII     CYBER SECURITY STRATEGIES 

The strategies in cyber security can be categorized into four 

categories[3][4]: 

1) Prevention Strategies. 

 Proactive defense techniques 

 Reactive defense techniques 

2) Detection Strategies. 

3) Data Driven Science for Detecting and Mitigating 

Attacks. 

 Text Analysis to Detect Emerging Cyber 

Threats 

 Detecting Attacks using Graph Grammars 

 Detecting Attacks Using Stream-based 

Classification  

 

 

Fig 1.6 A general flow when designing a cyber-security 

strategy 

 

1.  Prevention Strategies 

These includes methods taken in advance for prevention against 

cyber attacks. These are further classified into[4]: 

 

a) Proactive defense techniques:  

Penetration testing, Ethical hacking and simulation, in this, a test 

attack is conducted to detect any system vulnerabilities. It also 

includes regular training exercises on social engineering 

techniques. Keeping computer system up to date is required all 

the time whenever a new updated version of a software or of 

hardware is released. This reduces the loop holes in the existing 

system and protects it from exploitation and cyber attacks to a 

considerable extent.  

Furthermore, designing the computer securely and its 

applications is an important task because the settings in the Web 

Browse verify what happens when you visit websites on the 

Internet and keep track of the cyber activities a user performs. 

In addition, Vulnerability Assessment includes identification of 

the expected threats and the equipment and its assessibility, 

quantification and prioritization of vulnerabilities. Data 

Encryption is which the plain text is converted to an encrypted 

form known as cipher text which can be accessed only by the 

authorized person through a key. It is helpful because even if 

the data goes in wrong hands it will be impossible to decipher 

the text or information. Creating strong passwords and 

changing them after some time is highly recommended as it can 

keep the damage within bounds which is caused by someone 

who has already gained access to your account. Never send 

personal or confidential information via email or instant 

messages as these can be easily intercepted[4]. 

 

 

b) Reactive Defense Technique 

Anti-DNos and Anti-bot Detection Systems  are the softwares 

designed, which detects bots and Distributed Denial of Service 

(DDNoS) attacks and can block communications. Intrusion 

Prevention Systems are designed to detect, report, log any 

unusual activity taken place on the computer system and blocking 

connections from malicious systems.. Firewalls are supposed to 

monitor open connections. This includes checking attachments in 

email, blocking unauthorized and unwanted traffic or disable 

internet add-ons such as cookies, pop-ups etc[4].  

Antivirus scans the files or packages in your system for viruses. 

They clean or delete any such infected files if found.   Ensuring 

Clean Pipe- Clean Pipe is the term for communication channel 

through which the user employs or delivers services. 
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2. Detection Strategies 

Tripwire softwares are designed to take snapshots of the behavior 

of the system before and after an operation. These then can be 

compared with the system screenshots after the operation to 

diagnose any changes. This enables to provide evidence against 

the hackers as they make alterations while installing backdoor 

entry points. Honey pot refers to fake accounts that are created by 

cyber security experts as to show that they contain sensitive data 

to keep the intruders busy in hacking those files and during that 

time the experts then can identify the intruder. Anomaly 

Detection System focus on odd patterns of activity. They analyze 

user profiles and user activity and immediately informs if there is 

something different than the usual activity.   

 

3. Data Driven Science for Detecting and Mitigating Attacks 

             To identify unusual activities over cyber and generating messages 

to inform about those activities, State-of-the-art intrusion 

detection and prevention systems (IDPSs) are used.  They monitor 

the cyber activities on the basis of signatures[3].  

The two drawbacks of the current systems are that they are unable 

to detect attacks of which the signatures are unknown and that 

they are designed in  manner that can protect only a single target.  

In more sophisticated systems (SIEMs), notifications and 

warnings from individual components are combined and recorded 

in an operations center. These are then analyzed by the network 

security analysts and allowing professional analysts to analyze the 

different segments of the information and check if they deliver 

any pattern notifying a cyber attack. This process is called 

watchstanding[3]. 

 

a) Text Analysis to Detect Emerging Cyber Threats 

The first source for the information about new software 

vulnerabilities exploits and cyber-attacks is the web. Other than 

the web, there are many other informal sources of information 

such as hacker blogs and forums, chat rooms and social media. 

For the early detection of emerging vulnerabilities and tracking 

the progression of existing vulnerabilities, data mining is done 

and is then integrated for analysis. It is required to create a 

framework which collects text from new streams dynamically 

which can then be analyzed to identify potential new 

vulnerabilities and threats[3]. 

 

b)     Detecting Attacks using Graph Grammars 

The graphs that are used to represent cyber activities are called 

Graph Grammers which are based with a dynamic graph 

entailed  by  its  OWL  representation. The entities such as 

programs, ports, users are represented by nodes and the edges 

symbolize events and interactions such as running a program, 

opening a port, an attacker initiating a campaign. The graphs 

are updated in real time whenever a new interaction occurs 

consisting of an unknown or new resources or there is an 

update in the information about entities. It is required to lay 

emphasis on this method in order to develop powerful new 

methods for representing, reasoning about, and identifying 

attacks[3]. 

 

 

Fig 1.7 A graph based detection and analysis of a cyber-attack 

c) Detecting Attacks Using Stream-based Classification  

The cyber-attack detection is considered as a data stream 

classification problem. These are of  dynamic nature due to which 

the problems of concept-drift and concept-evolution arise. The 

problem occurring due to the change in the underlying concept of 

the data is referred to as “concept-drift”.  

As a result of this,  the previous models become quaint and 

require to be updated continuously in response to the new data 

incoming. In contrast to this, the emergence of novel classes over 

time is referred to as “concept-evolution”. For example, a new 

APT with new attack methodology and objectives would typically 

fall into this category. 
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In our approach, it is assumed that the data stream (e.g., sensor 

information) is decomposed into chunks of equal sizes. An 

ensemble of classifiers will be the core of the system. When a 

new unlabeled test instance arrives, which is a part of a chunk, the 

instance is then classified with the help of the ensemble. If the test 

instance is identified as an outlier, it will be temporarily stored in 

a buffer for further investigation. If the test instance is not an 

outlier, then it will be classified with a known label. The buffer 

will be checked periodically to see whether a novel class has 

appeared.  

If a novel class is found, then the instances belonging to the novel 

class will be identified and tagged accordingly. It is also required 

to apply collective classification over multiple data sources based 

on Markov network in order to facilitate inference. The outputs 

will be another type of input to the stream based reasoning 

tools[3]. 

 

         IX   CONCLUSION 

In this technological era where everything is being converged 

over the internet and things are being automated, a rapid increase 

in more complex and sophisticated cyber-attacks is occurring. To 

prevent systems and data from exploitation and making cyber a 

safe place various cyber security strategies and frameworks have 

been established, are being implemented and massive work is 

being done in the domain of cyber security. In this paper, we have 

discussed about cyber security domain, the threats in cyber space, 

various cyber security strategies and frameworks and the steps 

that can be taken at an individual level for protection against 

cyber-attacks. 
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Abstract- A study to determine “The effectiveness of the 
Informational booklet on Menopausal Problems and coping 
strategies among Menopausal women in selected areas in Kurnool, 
Andhra Pradesh was conducted by Smt. N. Manjula Rani, in 
Partial fulfillment of the requirement for the award of a degree of 
Master of science in Nursing at “Apollo college of Nursing, 
Hyderabad under Dr. N.T.R University of Health Sciences, 
Vijayawada during the year 2008-2010.  
            Each woman is unique and must make her own informed 
decision about her health. Life expectancy is rising. Women can 
expect to live greater portions of their lives postmenopausal. 
 
The Objectives of the study were: 

• To assess the existing knowledge on menopausal 
problems and coping strategies of  menopausal women. 

• To evaluate gain in knowledge among menopausal 
women before and after the administration of 
Informational booklet on menopausal problems and 
coping strategies. 

• To find out the relationship between knowledge on 
menopausal problems and coping strategies with selected 
demographic variables. 

 
            The review of literature provided the base line for the 
development of the structured questionnaire and Informational 
booklet. An experimental research approach with pre experimental 
one group pretest, post test design was used to achieve the 
objectives of the study. The study was conducted on 60 women 
aged 40 to 55 years and working as teachers at different schools of 
Kurnool and clerks in collector complex by using simple random 
sampling technique. The information booklet was prepared in a 
simple and attractive way with self provocating and direct 
questions. The data was collected by self administered 
questionnaire on knowledge assessment. Reliability and validity 
was computed by split half method (r = 0.083). The data was 
collected after four days gap was given between pretest and 
posttest for knowledge assessment. Ethical aspects were 
maintained throughout the study period. Data obtained was 
analyzed and interpreted. 
            The overall knowledge score of menopausal women in 
pretest was 16.98 and 35.50 in post test. The knowledge gained 

was significant between pre and posttest. Paired‘t’ test value 18.4, 
showed that there was a significant improvement between the pre 
and post test level of knowledge at p = 0.001 (p < 0.01 level of 
significance). The Chi-Square Values revealed that there was no 
statistically significant relationship between the selected 
demographic variables and the knowledge of menopausal women. 
Informational booklet was found significantly effective in post test 
among menopausal women who were significantly different in 
their knowledge as per religion and prior information in the pre 
test.  
            The study implies that regular health teaching programmes 
need to be conducted by nurses to improve the awareness of 
women regarding menopause. It is a time of change possibly 
acceptance of menopausal changes and also a time of opportunity 
to make healthy changes in lifestyle modifications to improve 
quality of life along reproductive health. The woman should feel 
that menopause is not a pause in life. It is a period of great 
opportunity for the woman to learn about self management during 
menopausal period to lead a quality life. 
 

I. INTRODUCTION 
enopause is a normal physiological event in which the body 
undergoes changes that can affect a woman’s social life, her 

feelings about herself and her ability to function at work. 
Experiencing menopause is experiencing a transition in the life of 
a woman.[1]     
           The onset of menopause not only signals the end of a 
woman’s reproductive function but it is the start of a new phase in 
which she has the freedom to appreciate the quality of her life.  A 
woman’s physical and mental state during this stage of her life will 
have a significant influence on her in later years.  Menopause is a 
time for new developments, greater freedom and a time when 
women can look forward with confidence. It is a natural phase in 
a woman’s life that marks not only the end of the fertile period, 
but also the beginning of a new era in which changes in 
physiology, metabolism and psyche may become prominent. [2]  
           The International Menopause Society in collaboration with 
the world Health Organization has designed October, 18, 2007 as 
“World Menopause day”. It is celebrated around the world 

M 
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symbolizing unity among women, sharing the same experience of 
menopause. 
           Menopause is a stage in a woman’s life when menstruation 
stops.  It is a natural process & not a disease just as puberty is 
natural. Puberty prepares a girl to be able to conceive & bear 
children & menopause prepares a woman to cease from 
conceiving. 
           Both puberty & menopause cause a sudden change in the 
woman’s body.[3]  During menopause the woman also experiences 
multiple endocrine, somatic, psychological changes.  The 
physiological hall mark of menopause is the decline in ovarian 
estrogen production that can have both significant long – term & 
short – term consequences. 
           Menopause does not occur over night but it is a gradual 
process. A woman is said to be in menopause when she has not 
had her menstrual periods for 12 consecutive months & has no 
other medical reason for her menstruation to stop.  It is a natural 
transition in a women’s life that results from a decrease in the 
ovarian production of sex hormones – estrogen & progesterone.[4] 

           Jermy Page’s world pront Assembly by the Institute for 
social and Economic change, based in Bangalore (Jan, 23, 2007), 
reported that Indian women 19% have gone through the change of 
life by the age of 41. Natural menopause is attained between the 
ages of 45 and 55 yrs, with the global mean being 51, premature 
menopause before the age of 40 affects 1% of women world 
wide.[5]   
           The health of perimenopausal women can be promoted 
through diet and exercise.   The transition into perimenopause 
presents an opportunity for addressing health promotion issues, 
such as diet and exercise.  As a woman senses perimenopausal 
changes, health awareness emerges.  Such personal insight 
motivates the woman to implement lifestyle changes.  Diet and 
exercises represent two modifiable areas of concern for 
perimenopausal women.  Dietary selections of phytoestrogens, 
calcium, fiber and fat along with exercise plans are relatively 
simple interventions to begin the process of change needed to 
ensure her well-being.[6] 

           The majority of women report menopause related 
symptoms such as hot flushes, night sweats, vaginal dryness & 
insomnia etc.  These symptoms of menopause are significant and 
annoying. There are a number of therapies that can help to lessen 
as well as manage these symptoms effectively.  
The most widely used management is Hormonal replacement 
therapy. Since menopausal symptoms are caused by body’s 
adjustment to decreased levels of hormones, Hormone 
replacement therapy replaces the hormones and decreases the 
symptoms. 
 
STATEMENT OF THE PROBLEM 
            “Effectiveness of the Informational Booklet on 
Menopausal Problems and Coping Strategies among Menopausal 
Women in Selected areas in Kurnool, Andhra Pradesh”. 
 
OBJECTIVES OF THE STUDY: 

 To assess the existing knowledge on 
Menopausal Problems and coping strategies of 
menopausal women. 

 To evaluate gain in knowledge among 
menopausal women before and after the 

administration of informational booklet on 
menopausal problems & coping strategies.  

 To find out the relationship between knowledge 
on menopausal problems and coping strategies 
with selected demographic variables. 

 
HYPOTHESES 
           Null hypotheses: HO1=there is no significant difference 
between pre test and post test knowledge of menopausal women 
on menopausal problems and coping strategies. 
 
CONCEPTUAL FRAMEWORK 
           Conceptual frame work is based on interrelated concepts 
that are assembled together in some rationale scheme by virtue of 
their relevance to a common theme. The development of 
conceptual frame work is a fundamental process required before 
conducting actual research because it guides each stage of the 
process.               
           A conceptual model can be defined as a set of concepts and 
those assumptions that integrated them into a meaningful 
configuration. The development of conceptual theoretical frame 
work is fundamental process required before conducting actual 
research. The conceptual frame work influences each stage of 
research process.            
           The investigator adopts Roy’s adaptation model, for the 
present study. The investigator takes the base of the 21st century 
scientific assumptions of Sis.Callista Roy’s adaptation model, 
specifically that persons and environment transformations are 
created in human consciousness.  
 
Research Approach and Design 
           Research Approach utilized in this study was evaluative 
approach.  It is applied form of research whose methodologies 
have evolved with in such fields as education and public policy. 
Evaluation approach focuses on developing useful information 
about a program, practice, procedure or policy information that is 
needed by decision makers about whether to adopt modify or 
abandon a practice or program. Often the evaluation is of a new 
intervention.[42] 

           An evaluation on informational booklet as treatment can be 
done using experimental design.   
           In this study there was only experimental group and no 
control group. It is the name applied to experimental designs that 
are considered very weak and in which the researcher has little 
control over the research. [43] One type of pre experimental design 
will be the one group pre test- post test design provides a 
comparison between a group of subjects before and after the 
experimental treatment. Taking control group from the some 
setting would cause contamination of data.  Also it was felt that it 
would be unethical to with hold the informational booklet from 
one set of subjects.  Therefore pre experimental design was found 
to be appropriate.  One group pretest – post test design was used 
to evaluate the effectiveness of informational booklet on 
menopausal problems and coping strategies. 
 
Setting and polpulation 
           The setting for the present study was collector complex, 
and schools of Kurnool Town.  The staff rooms were used for 
collecting the data during pretest and post test. Collector Complex 
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has 200 working women Employees and clerks aged 40 and above 
were 60 in number. Teachers working in 15 schools were 60 in 
number in that women teachers ages 40 years and above are 30 in 
number.  
           The target population of the present study was the school 
teachers and clerks who are in the age group of 40 – 55 yrs and 
who attained and are attaining natural menopause. 
 
Sample and sample size 
           Menopausal women who are available during the study 
period and who fulfill the inclusive criteria.  A total of 60 working 
women between the age group of 40-55 years were selected. 
 
Sampling Technique 
           Simple Random sampling method was used. It is a type of 
probability sampling that that ensures that each element of the 
population has an equal and independent chance of being 
chosen[44] Benefits of simple random sampling were, little 
knowledge of population is needed, Most unbiased of probability 
methods,Easy to analyze data and compute errors.[45] 

            A total of 60 women who are falling in the age group of 40 
– 55 years were selected. Initially 5 schools out of 15 schools were 
selected. In collector complex from different officers clerical 
working women were selected who are interested to participate in 
the study in Kurnool town. 
 
Criteria for Sample selection  
Inclusion criteria: 

1.  The women who are in the age group of 40 to 55 yrs. 
2. Women who were in the natural process of attaining or 

attained menopause. 
3.  The women who are working in the collector complex 

and different school of Kurnool town. 
4. The women who are willing to participate in the study by 

going through the informational booklet completely. 
5. Women who were available at the time of data collection. 

 
Exclusion   criteria: 

1. Women who have expressed disinterest in reading 
information booklet complete. 

2. Women who were not present in the offices, schools at 
the time of data collection. 

3. Women who are not in the age group of 40 – 55 yrs. 
4. Women who had hysterectomy operation. 

 
Description of the tool 
           The data collection instrument was developed with the help 
of extensive review of literature, books, journals and experts 
discussion with self administered questionnaire on menopausal 
problems and coping strategies were prepared. The respondents 
were given and explanation about the process for filling in the tool. 
The tool consisted of 3 parts. 
 
           Part- I – Deals with Demographic data: This Part 
consists of items to gather information of the sample such as age, 
religion, education, occupation, income, type of family, 
menustruating states and source of information . 
 

           Part-II - Data: deals with knowledge questions regarding 
menopausal problems.  The items/questions were developed and 
distributed in the following areas: 
 Basic concepts on menopausal problems  -
  8 items. 
 Body changes /experiences of menopausal period  -
  8 items. 
 Menopausal problems    
 -           6 items. 
 Management of menopausal problems   -
 4 items. 
 
           Part-III - Data:  deals with coping strategies / Self 
management practices on menopausal problems contains of 14 
items.  
 
           All knowledge questions were constructed with multiple 
choice responses with one choice as correct answer. Only 10 items 
under coping strategies were prepared as yes or no check list. The 
total score of the tool was 40. 
           Score: The knowledge on menopause was measured in 
terms of knowledge scores.  Every right response was given one 
score.   
           The tool was validated by experts in the field of obstetrics 
and gynecology, medicine and in Nursing. Modification of few 
items was done based on the recommendation of the experts. 
           Consistency of the tool was assessed by using test – retest 
method.  The reliability co-efficient was found to be reliable.  The 
tool was found to be reliable value was-0.83. 
 
Data Collection Method 
           Questionnaire method was found to be suitable to elicit 
information from the study sample.  After obtaining permission 
from the concerned authorities the investigator conducted the 
study.  The verbal consent from the sample was taken and they 
were assured the confidentiality of their individual performance.  
The investigator introduced her to the sample and the purpose of 
the study was explained.  The pretest was conducted with the help 
of the structured questionnaire on knowledge about menopausal 
problems and coping strategies. The informational booklet was 
administered to all samples.  After 4 days of interval the post test 
was conducted. 
           The investigator ensured that all the questions were 
answered without any omission. The average time taken to fill the 
questionnaire was about 20 to 30 minutes.  Ethical issues were 
given due consideration.  No physical or psychological pain was 
caused.  The data were edited for completion. 
 
Plan for data Analysis 
           The data will be analyzed with the help of the descriptive 
and inferential statistics.  

a) Descriptive Statistics:-  
1. Frequency and percentage distribution used to 

describe the demographic variables. 
2. Frequency and percentage distribution used to 

describe the knowledge scores in pretest and post 
test. 

3. Mean and standard deviation used to evaluate the 
knowledge in pretest and post test. 
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b) Inferential Statistics:-  
           Paired “t” test will be used to find out the difference 
between pre and post test knowledge scores on menopausal 
problems. 
Chi-square test is used to associate post test knowledge scores with 
selected demographic variables. 
 
DATA ANALYSIS AND INTERPRETATION 
           Analysis means categorizing, ordering, manipulating and 
summarizing the data, statistically to obtain answers to research. 
Interpretation is the process of studying the results of analysis, 
making inferences about the occurrences or relations and drawing 
conclusions about the relations in terms of purposes of the study 
being reported. 
           The data was organized in to sections as follows: 

 
Part 1: Distribution of demographic variables by using frequency 
& percentage among    menopausal women. 
Part II: Distribution of knowledge score/ item wise analysis of 
knowledge on  menopausal problems and coping strategies. 
Part  III:  Significant test of knowledge. 
Part  IV: Test of knowledge with demographic variables. 
PART- I 
 
DEMOGRAPHIC DATA 
           In any research there is need to know the demographic 
variables of study population, since the findings and 
interpretations are restricted to particular study sample only. 
 

 
Table-I:  Frequency and Percentage Distribution of Demographic Variables among Menopausal Women. 

 
                                                n=60 

Variables Frequency Percentage 
 
Age:   40-44years 
           45-49years 
           50-54years 
            > 54 years 

 
27 
21 
8 
4 

 
45 
35 
13.3 
67 

              Total 60 100 
 
Education: Intermediate 
       Graduation              
   Post graduation                               and 
above      

 
13 
36 
11 
 

 
21.7 
60 
18.3 
 

Total 60 100 

Occupation                                                        
Teachers 
            Clerks       

 
20 
40 

 
33.3 
66.7 

Total 60 100 

 
           Table 1 shows the analysis of the demographic variables. With respect to age majority of menopausal women 45% were aged 
between 40-44years, 35% were aged between 45-49years, 13.3% were aged 50-54years, and only 6.7% were with 55years. 
           In relation to education majority (60.0%) of the menopausal women were graduates, 21.7% had education till intermediate and 
18.3% were educated with post graduation and above. Considering occupation of menopausal women 66.7% were clerks and 33.3% 
were teacher 
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Figure: 3 Pie Diagram Showing Percentage Distribution of Menopausal Women 
 
According to the Religion 
           With regard to religion, majority of the respondents 73.3% were Hindus, 20% were Christians and 6.7% were Muslims. 
  

Table: 2. Frequency and Percentage Distribution as Per Type of family among Menopausal Women. 
                                                                                                        n=60 

Type of family: Frequency Percentage 
• Nuclear family 
• Joint family 
• Extend family 

32 
22 
06 

53.3 
36.7 
10.0 

           Total 60 100 

   
           Table: 2.depicts that the type of family, where 53.3% belongs to nuclear family, 36.7% belongs to joint family & only 10% were 
samples were leading extended family. 
 

Table: 3. Frequency and Percentage Distribution as Per Monthly Menstruation stop among Menopausal Women. 
                                                                                               n=60   

Monthly menstruation stop:                       Frequency Percentage 
                  No 
                  Yes 

38 
22 

63.3 
36.7 

                     Total 60 100 
  
           The above table reveals that 63.3% of women were reported that regularly they have monthly menstruation and 36.7% have 
attained menopause.  
 
 
 

Series1  
Hindu, 

73.33, …

Series1, 
Christia

n, …

Series1, 
Muslim
, 6.67, …

Hindu

Christian

Muslim
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Figure: 4 Doughnut Diagram Showing Percentage Distribution of Menopausal 
Women according to the Once in How Many Days are you menstruating. 
 
           Regarding duration of menstruation among samples were once in 28 to 32 days by 62% of women, 18% of women menstruating 
once in 20-24days, 10 in each are menstruating once in  1½ to 2 months and very irregular. This means nearly 40% of menopausal 
women are having either short, longer or irregular cycles. 
                                                                                                             

 
 

Figure: 5 Bar Diagram Shows Percentage Distribution of Menopausal Women According to the income 
 
           With respect to family monthly income of the women, majority 38.3% of them earned Rs10, 000-15,000/-, 21.7% of them earned 
20,001-Rs25, 000/-. One fourth have less than Rs. 10,000/-, 15% of them of the menopausal women. 
 
 
 
 
 

Series1, 
20 -24 
days, 

18.33, …

Series1, 
28 - 32 
days, 

61.67, …

Series1, 
Once in 
1 ½ to 2 
month…

Series1, 
Very 

irregular 
cannot …

20 -24 days

28 - 32 days

Once in 1 ½ to 2 months

Very irregular cannot say the
period as it may come early
or

Series1, 
Less than 
Rs10,000/

-, 25.00

38%

22%
15%

Less than Rs10,000/-

Rs 10,000 - Rs 15, 000

Rs 15,001 - Rs 20,000

Rs 20,001 - Rs 25,000
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Table: 4 Distribution of Demographic Variables Percentage among Menopausal Women. 
                                                                                                                               n=60    

Variables Frequency Percentage 
Period of  not getting menses in 
years 
0 
<1 
1-2 
2-4 
5-15  

 
 
 
38 
1 
9 
6 
6 

 
 
 
63.3 
1.7 
15.0 
10.0 
10 

                  Total       60       100 

 
Previous sources of information                                        
Television. 
News paper 
Magazine 
Medical personal 
Books  
Others  

 
 
 
 
12  
14 
10 
08 
16 
0 

 
 
 
 
20. 
23.3 
16.7 
13.3 
26.7 
0.0 

            Total       60      100 

 
           In relation to history of menstruation, majority 63.3% were attained menopause, 15.0% were not getting menstruation since one 
to two years. And 10% women have attained menopause Two- four years back, and 10%   women were attained menopause 15 years 
back. 
Considering sources of information 20 % respondents have received  previous information through  television,  almost equal percentage 
i.e 23.3% have received from news paper, 16.7%  from magazine, 13.3 % from medical personnel and  26.7% have received previous 
information from books. 
 
PART- II 
Distribution of Knowledge Score / Item Wise Analysis of Knowledge on Menopausal Problems                                         
 

Table: 5 Frequency & Percentage Distribution of Knowledge Regarding Basic Concepts. 
               n=60 

Basic concepts of menopause  

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 
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Table: 5 reveal the level of knowledge on basic concepts of menopausal problems. 
 
           In relation to meaning of menopause 66.7% had awareness 
on meaning of menopause 33.3% not aware of the concept of the 
menopause in pre test. And 98.3% post test samples were aware 
meaning of menopause and only 1.7% could not improve 
knowledge on menopause. 
           With regard to knowledge on menstrual status of women 
20% said that women will not menstruate for 12 months, and 
80.5% stated that women will not menstruate for Two years in pre 
test, 95% of subjects said correctly  in post test. 
           With respect to average age for menopause, 78.3% said 
correctly as 45 years in the pre test and all sample 100% gained 
adequate knowledge in the post test.   
           Related to the body’s function among menopausal women 
in pre test 45% of women said that the diminishing ovary function 
causes menopause in comparison to 88.3% in post test.  

           Knowledge on female sex hormones was adequate among 
menopausal women only among 46.7% of women in pre test, and 
it is good note that all the women have acquired complete 
knowledge in the post test.  
           Regarding no. of stages in menopause 10% said correctly 
as three stages in menopause and 90% had inadequate knowledge 
in pre test, 91.7% had adequate knowledge and 8.3% had 
inadequate knowledge in post test. 
           In regard to knowledge on pre menopausal period, 55% had 
adequate knowledge, 45% had inadequate knowledge in pretest. 
91.7% had adequate knowledge and 8.3% had inadequate 
knowledge in post test.  
           Regarding changes in menstruation during  menopausal 
period 35% had adequate knowledge this knowledge was 
improved to 78.3% in the post test.  

 
Table: 6 Distribution of Knowledge Regarding Body Changes among Menopausal Women in Pre & Post Test.   

                                                                                                      
n=60 

Body changes of menopausal 
period 

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 
Hot flushes 
Possible body changes 
Hot flushes period 
Associated symptoms 
Night sweats 
Hunger exercise  
Burning extremities 
Thick hair 
 

36 
55 
48 
55 
41 
52 
42 
58 

60.0 
91.7 
80.0 
91.7 
68.3 
86.7 
70.0 
96.7 

24 
5 
12 
5 
19 
8 
18 
2 

40.0 
8.3 
20.0 
8.3 
31.7 
13.3 
30.3 
3.3 

6 
8 
5 
10 
1 
12 
10 
13 

10.0 
13.3 
8.3 
16.7 
1.7 
20.0 
16.7 
21.7 

54 
52 
55 
50 
59 
48 
50 
47 

90.0 
86.7 
91.7 
83.3 
98.3 
80.3 
83.3 
78.3 
 

Menopause meaning 
Period of   Menopause 
Average age 
Decline organ 
Sex harmones 
Stages  
Pre menopause 
Type of cycles 

 20 
48 
13 
33 
32 
54 
27 
39 

33.3 
80.0 
21.7 
55.0 
53.3 
90.0 
45.0 
65.0 

40 
12 
47 
27 
28 
6 
33 
21 

66.7 
20.0 
78.3 
45.0 
46.7 
10.0 
55.0 
35.0 

1 
3 
0 
7 
0 
5 
5 
13 

1.7 
5.0 
.0 
11.7 
.0 
8.3 
8.3 
21.7 

59 
57 
60 
53 
60 
55 
55 
47 

98.3 
95.0 
100.0 
88.3 
100.0 
91.7 
91.7 
78.3 
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           Table: 6 revealed that the knowledge on body experiences 
during menopausal period. 
           Regarding meaning of hot flush 40% samples said upon 
correctly as feeling warmth, 60% stated as feeling cold & 
headache in pretest. Where as 90% of women told correct concept 
regarding hot flush only 10% responded incorrectly in the post 
test. 
           In relation to body changes among menopausal women the 
majority 91.7% had not aware of the body changes & only 8.3% 
had adequate knowledge in pretest. About 86.7% said correctly as 
flat and saggy breast as change / experience during menopausal 
period. 
            The duration of hot flushes was answered correctly by 80% 
of menopausal women in pre test and the same was answered by 
correctly 91.7% of menopausal women in post test.  
               
           With regard to associated  sensation along with hot flushes 
only 8.3% stated correct as feeling of rubber band snapping 
underneath skin and 91.7%  had not aware of associated sensation 
along with hot flushes in pretest. 83.3% have gained knowledge in 
post test. 
               

           Related to  knowledge on symptoms associate with   
menopause 31.7% said correctly that excessive sweat in the nights 
and remaining 68.3% stated incorrectly  and  the same was 
increased to 98.3% in post test. 
               
            In relation to excessive hunger only13.3% samples had 
correct concept and 86.7% of the women said that excessive 
hunger is one of the symptoms associated with menopause and 
have incorrect knowledge. A surprising mode that this incorrect 
concept was reduced to only 20% of women where as 80% of them 
told correctly in post test. 
               
           Around 1/3rd  (33.3%) of the women   know that a women 
experiences burning sensation in hands and feet  during 
menopausal period and percentage and the women with correct 
knowledge was increased  to 83.3%  of the women in post test. 
           
           It is surprising that 96.7% of the menopausal women felt 
hair growth becomes thick. The informational booklet has 
increased their knowledge from 3.3% in the pre test to 78.3% in 
the post test. With the highest gained area of knowledge.  

 
Table: 7 Frequency and Percentage Distribution of Knowledge on Menopausal Problems in Pre Test and Post Test. 

        n=60 

Menopausal 
problems 

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 
 
Loss of memory 
Sleep disturbance 
Bony changes 
Urinary problems 
High risk disease 
Dyspenuria  

 
43 
40 
33 
44 
51 
51 

 
71.7 
66.7 
55.0 
73.3 
85.0 
85.0 

 
17 
20 
27 
16 
9 
9 

 
28.3 
33.3 
45.0 
26.7 
15.0 
15.0 

 
3 
1 
4 
2 
8 
3 

 
5.0 
1.7 
6.7 
3.3 
13.3 
5.0 
 

 
57 
58 
56 
58 
52 
57 

 
95.0 
98.3 
93.3 
96.7 
86.7 
95.0 

 
           In relation to menopausal problems of memory loss 
majority 71.7% had correct concept and 28.3% had wrong concept 
in pre test. The knowledge increased in post test to 95%. 
           Regarding sleep disturbances among subjects 33% had 
adequate knowledge and 66.7% had inadequate knowledge in pre 
test. Knowledge  increased in post test to 98.3% only 1.7% had  
inadequate knowledge. 
           In association with skeletal changes among menopausal 
women  45% said correctly as bones become thin and easily 
breakable and 55% stated as bones may become long in pretest 
93.3% had correct concept and only 6.7% had wrong concept in 
post test. 
           In view of urinary problems knowledge among menopausal 
women, 73.3% had wrong concept among them 20% were stated 
that it is an inability to pass urine, 30% stated that it is formation 
of stones in the kidneys and 23.3% stated that they do not know. 

Rest 26.7% women had correct concept about urinary problems 
related to menopause in pretest. The knowledge levels increased 
in post test among subjects to 96.7% and stated it as passing of 
urine without control on stress and only 3.3% had inadequate 
knowledge and stated it as the inability to pass urine.  
           Only 15% of the menopausal women know about the heart 
diseases, which they are at risk during menopausal period and this 
awareness was increased to 86.7% of menopausal women.  
           
            In regard to the response by the subjects only 15% had 
correct idea and 85%  had wrong concept about the reason for 
dyspareunia during intercourse, among them 31.6% said it is due 
to loss of interest in sex, 25% stated that is due to natural pain after 
45 years and 28.3% stated that they do not know. And it is a good 
note that knowledge was increased to 95% in post test.  
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Table -8 Knowledge Levels of Menopausal Women Regarding Management of Menopausal Problems.    
                               n=60 

Management of menopause 

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 
 
Aim of HRT 
Common form 
Calcium benefit 
Best non hormonal therapy 

 
49 
51 
27 
38 

 
81.7 
85.0 
45.0 
63.3 
 

 
11 
9 
33 
22 

 
18.3 
15.0 
55.0 
36.7 

 
2 
10 
0 
0 

 
3.3 
16.7 
0 
0 

 
58 
50 
60 
60 

 
96.7 
83.3 
100.0 
100.0 

 
           Table-:8 Reveals the level of knowledge on management of menopausal problems.  
 
           Related to therapeutic measures of hormonal replacement 
therapy for menstrual problems majority 81.7% had inadequate 
knowledge and 18. 3% had adequate knowledge in pre test, 96.7% 
samples had adequate knowledge and only 3.3% had inadequate 
knowledge in post test.  
             
           In relation to method the of Hormonal Replacement 
Therapy majority ie,  85%  stated it is in the from of injection and 
ointments, only 15% said in the form of tablets in pre test and 
majority 83.3% samples said as it is in the form of tablets and other 
remaining 16.7% had concept of injections and ointment for 
Hormonal Replacement Therapy in post test. 
        

            Regarding benefit of calcium therapy, 55% said correctly 
as calcium maintain healthy bones and joints. Among the samples 
45% had wrong concept, among them 18.33% said as it improve 
gum problems, 15% said it improve digestive problems and 11.6% 
said they do not know in pre test. And in post test all 100% 
menopausal women had adequate knowledge on benefit of 
consuming calcium tablets.  
 
           In association with non hormonal therapies for the relief of 
menopausal symptom, majority ie, 63.3% had wrong concept and 
responded as they do not know and 36.7% had correct concept in 
pre test, and in post test all the 100% samples understood that yoga 
provides relief from the menopausal problems. 

 
Table: 9 Frequency and Percentage distribution of Knowledge on Coping Strategies of Among Menopausal Women.   
               

  n=60 

Coping strategies  

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 
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Daily 500ml drink 
Avoid coffee/tea 
2-3 litre of water 
Walking 30 mts 
Abdominal breathing 
Yoga for one hour 
Positive feelings  
Consult doctor 
Eye check up 
Eating more fruits 

 
12 
16 
13 
14 
23 
12 
17 
7 
9 
10 
 

 
20.0 
26.7 
21.7 
23.3 
38.3 
20.0 
28.3 
11.7 
15.3 
16.7 

 
48 
44 
47 
46 
37 
48 
43 
53 
50 
50 

 
80.0 
73.3 
78.3 
76.7 
61.7 
80.0 
71.7 
88.3 
84.7 
83.3 

 
4 
7 
4 
5 
5 
3 
4 
4 
3 
1 

 
6.7 
11.7 
6.7 
8.5 
8.3 
5.0 
6.7 
6.7 
5.0 
1.7 

 
56 
53 
56 
54 
55 
57 
56 
56 
57 
59 

 
93.3 
88.3 
93.3 
91.5 
91.7 
95.0 
93.3 
93.3 
95.0 
98.3 
 

 
The following are the percentage of knowledge in each area of coping strategies both in pre and post test.  
 
           In pre test 80% of menopausal women stated that they 
should take at least 500ml of milk and this knowledge area was 
increased to 93.3% in post test.  
           Among the samples 73.3% stated that avoiding the 
consumption of tea and coffee during menopausal period will help 
to control the problems in pretest and it was increased up to 88.3% 
during post test.  
           In the pretest 78.3% of subjects stated that drinking 2 – 3 
litters of water helps to reduce the problems and this knowledge 
area was increased to 93.3% in post test.  
           Walking for at least 30 minutes daily will help menopausal 
women to avoid problems, 76.7% agreed with this in pretest and 
was increased up to 91.5% in post test.  
           About abdominal breathing exercise twice a day, 61.7% 
stated yes during pretest and was increased to 91.7% in post test.  

           In pretest 80% of subjects stated that practicing of yoga for 
one hour per day will reduce the problems in pretest and it was 
increased to 95% in post test.  
           About promoting positive feelings, 71.7% stated in pretest 
and 93.3% in post test.  
           About 88.3% of samples said that menopausal women need 
to consult a doctor if any unbearable symptom exists in pretest and 
93.3% of samples told the same  in post test.  
           About eye check up every year, 84.7% of samples told in 
pretest and 95% in post test.  
           In pre test 83.3% of samples stated that eating more of fruits 
and vegetables is good in reduction of menopausal problems in 
pretest and 98.3% in post test.  

       
Table10: Frequency and Percentage Distribution of   Knowledge on Basic Facts on Coping Strategies of among Menopausal 

Women. 
n=60 

Basic concepts of coping 
strategies  

Test 

Pre Post 

Wrong Correct Wrong Correct 

F % F % F % F % 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8683
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              667 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8683    www.ijsrp.org 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
           Table: 10 Reveals the knowledge on basic facts on coping strategies for menopausal problems among menopausal women.          
 
           Related to meaning of coping strategies majority 83.3% had 
inadequate knowledge and only 16.7% had adequate knowledge 
in pretest and the knowledge levels increased to 90.0% in post test  
and 10% had wrong concept in under standing of self management 
practices for menopausal problems.  
 
           Related to symptom to be reported to doctor as a problem 
of menopause, 25% said correctly for reporting to doctor when 
there is an inability to balance upon standing and 75% had wrong 
concept among them 10% said night sweats, 25% said head ache 
need to be reported and 40% do not know the answer in pretest 
and in post test 90.0% had adequate knowledge & only 10% had 
inadequate knowledge.  

               
           With regard to type of exercises 15% said deep breathing 
exercises controls hot flushes and 81% said cycling & swimming 
controls hot flushes in pre test and in post test 78.3% had adequate 
knowledge and 21.7% had inadequate knowledge about type of 
exercises. 
 
           In association with therapeutic measures of relaxation 
techniques in reducing stress 48.3% samples said correctly that 
medication reduces stress, 51.7% said that watching movies 
reduces stress in pre test and in post test knowledge levels 
increased to 98.3% had adequate knowledge and only 1.7% have 
not understood the use of relaxation techniques in reducing stress. 

 
 
 
 
 
 
 
 
 

 
Meaning of coping 
strategies 
Immediate doctor 
attention 
Exercise to hot flush 
Stress reduction 

 
50 
45 
51 
31 

 
83.3 
75.0 
85.0 
51.7 

 
10 
15 
9 
29 

 
16.7 
25.0 
15.0 
48.3 

 
6 
6 
13 
1 

 
10.0 
10.0 
21.7 
1.7 

 
54 
54 
47 
59 

 
90.0 
90.0 
78.3 
98.3 
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Figure: 6 Percentage distribution of level of knowledge in pre test and post test 

 
           Figure:4 the above figure describes percentage of women falling with the three levels of knowledge ie; below average (<50%), 
average (50 – 75%) and above average (> 75%).  
 
           Menopausal women 71.7% scored below average, 28.33% average and 5% above average in pretest. Where as in the post test 
the above average were 90% and average were only 10% and none of them scored below average.   
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Figure: 7 3D - Clustered Column Diagram showing mean and Percentage Pre and Post Test among Menopausal Women 
 
           The above figure very clearly indicate gain in knowledge of women through informational booklet, the mean score was 16.98%  
and it increased to 35.5% in the post test. In terms of percentage the knowledge was 42.46% in pretest and increased to 87.75% in post 
test. 
 
Part-III: significant test of knowledge 
 

Table – 11 –‘t’ test for Knowledge gain in pre and post test among menopausal women 
                                                                                                                                    n=60 

Group Mean S.D St. Error t df Sig 
Pretest 16.9833 6.99756 .90338 

18.400 59 
 
0.00 
S Post Test 35.5000 3.51510 .45380 

          S - Significant 
 
Hypothesis Ho1: was there is no significant in knowledge before and after administering information booklet among menopausal women. 
 
            From the above table it is very clear that there was an increase in the knowledge by comparing mean scores that means pretest 
mean score was 16.98 and post test mean score was 35.5. The obtained‘t’ value is 18.4 at df of 59 and it’s significant value is 0.00 (P < 
0.01 at 0.05 level of significance) hence null hypothesis is rejected saying that there is a significant difference in the knowledge of 
menopausal women before and after administration of information booklet.  
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PART- IV 
Test of knowledge with association of demographic variables.  

Table-12 Association of Age with Knowledge among Menopausal Women 
                                                                                                                                                 
   n=60                    

TEST 

Variable 
 
 
 
 
Years 

Knowledge level 

Total X2 
value df Signific-

ant 
Below average 
(<=50%) 

Average 
(50%-
75%) 

Above 
average 
(>75%) 

F % F % F % F % 

PRE 
 
 
 
 

AGE  
40-44 
45-49 
50-54 
>54 
Total  

 
22 
12 
6 
3 
43 

 
81.5 
57.1 
75.0 
75.0 
71.7 

 
3 
8 
2 
1 
14 

 
11.1 
38.1 
25.0 
25.0 
23.3 

 
2 
1 
0 
0 
3 

 
7.4 
4.8 
.0 
.0 
5.0 

 
27 
21 
8 
4 
60 

 
100.0 
100.0 
100.0 
100.0 
100.0 

 
5.619 
 

 
6 
 

 
0.467 
NS 

POST 
 
 
 
 
 

AGE  40-
44 
45-49 
50-54 
>54 
Total  

  

  
3 
2 
0 
1 
6 

 
11.1 
9.5 
.0 
25.0 
10.0 

 
24 
19 
8 
3 
54 

 
88.9 
90.5 
100.0 
75.0 
90.0 

 
27 
21 
8 
4 
60 

 
100.0 
100.0 
100.0 
100.0 
100.0 

1.931 3 0.587 
NS 

 
 
           This table indicates that as per age for knowledge x2 = 5.619 P=0.467 (P >0.05 level) in pretest & x2=1.931 P=0.587 (P >0.05 
level) in post test.  Hence there was no significant association between knowledge scores of women with regarding to age in pre and 
post test. 
 

 
Figure: 8 The level of knowledge according to the age in pre and post test 
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           In the pre test majority of below average performance that is 81.5% were found in the age group of 40 to 44 years, and above 
average is 7.4% in the same group. Between 45 to 49 years none of them have scored 57.1% in pretest where as in post test all the 
menopausal women 50 to 54 years of age group  have scored above average and the other age groups have also scored above 75%.   
 
Table-13: Association of Religion with Knowledge of Women Regarding Menopausal Problems                                                    

               n=60 

TEST Variable 

Knowledge level 
Total 

χ2 value df Signifi-
cant 

Below 
avg(<=50%) 

Avg (50%-
75%) 

Above 
agv(>75%) 

F % F % F % F % 

PRE 
 
 
 
Total 

Religion 
Hindu 
Christian 
Muslim 

 
29 
10 
4 
43 

 
65.9 
83.3 
100.0 
71.7 

 
14 
0 
0 
14 

 
31.8 
.0 
.0 
23.3 

 
1 
2 
0 
3 

 
2.3 
16.7 
.0 
5.0 

 
44 
12 
4 
60 

 
100.0 
100.0 
100.0 
100.0 

10.092 4 0.039 
S 

POST 
 
 
 
Total 
 

 
Hindu 
Christian 
Muslim 

   
4 
2 
0 
6 

 
9.1 
16.7 
.0 
10.0 

 
40 
10 
4 
54 

 
90.9 
83.3 
100.0 
90.0 

 
44 
12 
4 
60 

 
100.0 
100.0 
100.0 
100.0 

10.77 2 0.583 
NS 

 
S = Significant  NS = Not Significant 
           This Chi-square values of knowledge scores of religion χ2=10.92 p=0.039 (P < 0.05 level) in pretest and in post test χ2=10.077 
p=0.583 (P > 0.05 level) were not significant at 0.05 level. So there is no significant relation ship between knowledge scores of 
menopausal women regarding religion. As per religion the pretest knowledge scores are significantly differing but information booklet 
was very effective in improving the knowledge in all the religions and significant difference in knowledge score was not seen in posttest.  
 

 
Figure: 9 The Level of Knowledge according to the Religion in pre and posttest 
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           According to religion the below average performed group in pretest is highest  among Muslims(100%) and  Christians 80% and 
Hindus70%, where as in post test women belongs to all the three religions has scored  above average (83%), none of them have scored 
below average. Nine percent of Hindus and 16% of Christians have scored average. All the Muslim menopausal women scored 100% 
in posttest 
 

Table-14: Association of Education with Knowledge among Menopausal Women 
        n = 60                                                                                               
 
 

 
           The chi-square values of knowledge scores of education x2 = 2.629, p=0.622 (P < 0.05 level) in pretest and the x2 values in the 
post test were 0.136, p=0.934 (P > 0.05 level of significance) among total sample and were not significant at 0.05 level shows that no 
significant relationship between knowledge scores and education pre and post.  
 
The Level Of Knowledge according to the Educational Status In Pre And Post Test 
           According to education , the below average performed group in pretest is highest 72.73% and 72.22%  among post graduates and 
graduates respectively, where as in post test women have scored  above average 92.31%, 90.91% and 88.89% by intermediate, post 
graduates and graduates respectively and none of the sample scored below average knowledge scores in post test.   
 
  

TEST Variable 

Knowledge level 

Total X2 
value df Significant Below 

avg(<=50%) 

Avg 
(50%-
75%) 

Above 
agv(>75%) 

F % F % F % F %    

PRE 
 
 
 
 
Total 

Education 
Intermediate 
Graduation 
Post graduation & 
above 

 
9 
26 
8 
43 

 
69.2 
72.2 
72.7 
71.7 

 
4 
7 
3 
1 

 
30.8 
19.4 
27.3 
23.3 

 
0 
3 
0 
3 

 
.0 
8..3 
.0 
5.0 

 
13 
36 
11 
60 

 
100.0 
100.0 
100.0 
100.0 

2.629 
 
4 
 

 
.622 
NS 

POST 
 
 
 
 
Total 
 

 
Intermediate 
Graduation 
Post graduation & 
above 

  
 

 
1 
4 
1 

 
7.7 
11.1 
9.1 

 
12 
32 
10 

 
92.3 
88.9 
909 

 
13 
36 
1 

 
100.0 
100.0 
100.0 .136 2 

 
.934 
NS 
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Table 15: Association of Occupation with Knowledge among Menopausal Women                                                                                     
         n=60 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S = Significant NS = Not Significant  
 
           The above table depicts that in the pre test chi-square value of knowledge scores for occupation was 3.760, p =0.439(P > 0.05) 
and in post test the scores chi square value is 0.114, p=0.945(P > 0.05). There is no significant relationship between knowledge scores 
of women with occupation in pre and post test.  
 

Table 16: Association of Income with Knowledge among Menopausal Women                                         
n=60 

 

TEST Variable 

Knowledge level 

Total χ2 

value df Signif-
icant 

Below 
avg(<=50%) Avg (50%-75%) 

Above 
agv(>75
%) 

F % F % F % F % 

PRE 
 
 
 
 
 
Total 

Income(Rs 
in 
Thousands) 
>10 
10-15 
15-20 
20-25 

 
 
11 
20 
8 
4 
43 

 
 
73.3 
87.0 
61.5 
44.4 
71.7 

 
 
3 
2 
4 
5 
14 

 
 
20.0 
8.7 
30.8 
55.6 
23.3 

 
 
1 
1 
1 
0 
3 

 
 
6.7 
4.3 
7.7 
.0 
5.0 

 
 
15 
23 
13 
9 
60 

 
 
100.0 
100.0 
100.0 
100.0 
100.0 

9.110 6 0.167 
NS 

POST 
 
 
 
 
 
Total 
 

Income(Rs 
in 
Thousands) 
>10 
10-15 
15-20 
20-25 

   
 
3 
1 
2 
0 
6 

 
 
20.0 
4.3 
15.4 
.0 
10.0 

 
 
12 
22 
11 
9 
54 

 
 
80.0 
95.7 
84.6 
100.0 
90.0 

 
 
15 
23 
13 
9 
60 

 
 
100.0 
100.0 
100.0 
100.0 
100.0 

3.902 3 
 
.272 
NS 

 

TEST Variable 

Knowledge level 

Total χ2 df Signif-
icant Below 

avg(<=50%) 

Avg 
(50%-
75%) 

Above 
agv(>75%) 

F % F % F % F %    

PRE 
 
 
 
 

Occupation 
Teachers 
Clerks 
Total 

 
17 
26 
43 
 

 
85.0 
164.1 
71.7 

 
3 
11 
14 

 
15.0 
28.2 
23.3 

 
0 
3 
3 

 
.0 
7.7 
5.0 

 
20 
40 
60 

 
100.0 
100.0 
100.0 

3.760 4 
 
0.439 
NS 

POST 
 
 
 
 

 
Teachers 
Clerks 
Total 
 

   
2 
4 
6 

 
10.0 
10.3 
10.0 

 
18 
36 
54 

 
90.0 
89.7 
90.0 

 
20 
39 
60 

 
100.0 
100.0 
100.0 0.114 2 

 
0.945 
NS         
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           The above table depicts that the pre test χ2 value of income is 9.110, p=0.167 (P < 0.05 level) and in post test χ2 value is 3.902, 
P=0.272 (P > 0.05 level). These are not significant at 0.05 levels of significance stating that, nil significant relationship exists between 
knowledge scores of women with income in pre and post test.   
 
Table 17: Association of Type of Family with Knowledge among Menopausal  Women     

   n=60 
 

TEST Variable 

Knowledge level 

Total χ2 

value df Signific
ant 

Below 
avg(<=50%) Avg (50%-75%) 

Above 
agv(>7
5%) 

F % F % F % F % 

PRE 
 
 
 
Total 

Type of 
Family 
Nuclear  
Joint 
Extended 

 
19 
19 
5 
43 

 
59.4 
86.4 
83.3 
71.7 

 
11 
2 
1 
14 

 
34.4 
9.1 
16.7 
23.3 

 
2 
1 
0 
3 

 
6.3 
4.5 
.0 
5.0 

 
32 
22 
6 
60 

 
100 
100 
100 
100 

5.56 4 
 
0.235 
NS 

POST 
 
 
 
Total 

 
Nuclear  
Joint 
Extended 

   
5 
1 
0 
6 

 
15.6 
4.5 
.0 
10.0 

 
27 
21 
6 
54 

 
84.4 
95.5 
100. 
90.0 

 
32 
22 
6 
60 

 
100 
100 
100 
100 

2.519 2 
 
0.284 
NS 

S = Significant            NS = Not Significant 
 
           The above table shows that the pre test χ2 value of knowledge scores of type of family is 5.560 P=0.235 (P < 0.05 level) and in 
post test χ2 value is 2.5, p=0.284 (P > 0.05 level). These are not significant at 0.05 levels of significance stating that, nil significant 
relationship between knowledge scores of women with type of family in pre and post test.  
 
Table 18: Association of Prior Information about Menopause with Knowledge among Menopausal Women   

    n = 60 

TEST Variable 

Knowledge level 
Total χ2 

value 
d
f 

Signifi-
cant 

Below 
avg(<=50%) 

Avg (50%-
75%) 

Above 
agv(>75%) 

F % F % F % F % 
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           The above table depicts that the pre test χ2value of previous 
information is 7.924, p=0.019 (P < 0.05 level) and in post test χ2 
value is 1.975, p=0.160 (P > 0.05 level). These values are not 
significant at 0.05 levels of significance stating that, the 
menopausal women knowledge is significantly differing in pretest 
for the women who have received prior information but 
informational booklet was very effective and all the women could 
able to improve their knowledge significantly in the post test.  
 
DISCUSSION 
           This chapter deals with discussion and interpretation of the 
study findings. The purpose of the study was to assess the 
knowledge on menopausal problems and coping strategies among 
menopausal women regarding basic concepts and body changes 
among menopausal women with menopausal problems and self 
management practices for menopausal problems. 
  
           The menopausal transition may take from 1 to 10 years and 
during that time hormone levels can be higher and lower than 
normal living without the protective effects of estrogen increases 
a women’s risk for developing serious medical conditions 
including osteoporosis and cardiovascular disease. There are a 
variety of treatments available to reduce the severity of symptoms 
and reduce the associated risks. 
  
           The 60 menopausal women were given informational 
booklet for self study and knowledge was assessed before and after 
administration of informational booklet.  
  
           The significant findings of the study revealed the 
knowledge levels regarding menopausal problems among 
menopausal women in pretest. The majority(71.7%) had below 
average level of knowledge, 23.3% had average knowledge and 
only 5% had above average knowledge and the levels of 
knowledge improved in all aspects of menopause in post test and 
majority (90%) had above average knowledge, 10% had average 
and nil had below average  knowledge. 
 

        The study implies that there was a significant improvement 
in the level of knowledge after administration of informational 
booklet in order to promote better Quality of life and well-being. 
  
        With respect to age majority of menopausal women 45% 
were aged between 40-44 years and only  four subjects were above 
54 years. 
  
        With regard to religion majority 73.3% were Hindus, 20% 
were Christians and 6.7% were Muslims. 
  
        The maximum number of 60% were graduates, 21.7% had 
intermediate education and 18.3% had post graduation and above. 
  
        Considering occupation 66.7% were clerks and 33.3% were 
teachers. 
        With respect to family monthly  income majority  38.3% 
earned more than 10,000 rupees and only  15%earned more than 
20,000 rupees. 
  
        Majority (53.3%) belonged to nuclear family and 10% to 
extended family and 36.7% belong to joint family.  
  
        Majority (63.3%) of women are still menstruating  and 36.7% 
attained menopause. 
  
        The duration of menstruation among the women who are 
menstruating ie, 61.7% were menstruating regularly and 18.3% 
have shortened period and 10% longer periods and remaining 10% 
very irregular periods.  
 
        Twenty percent of the respondents had received  previous 
information through  television,  23.3% had received information 
from news paper, 16.7%  from magazine, 13.3 % from medical 
personnel and  26.7% received previous information from books. 
  
        Analyzing  interims of basic concepts of menopause majority 
98.3% had adequate knowledge and only 1.7% had inadequate 
knowledge is post test when compared with pretest values to 

PRE 
 
 
 
 
Total 

Earlier 
received any 
information 
 
No 
Yes 
 

 
 
 
30 
13 
43 

 
 
 
83.3 
54.2 
71.7 

 
 
 
6 
8 
14 

 
 
 
16.7 
33.3 
23.3 

 
 
 
0 
3 
3 

 
 
 
.0 
12.5 
5.0 

 
 
 
36 
24 
60 

 
 
 
100.0 
100.0 
100.0 

7.924 2 
 
0.019 
   S 

POST 
 
 
 
 
 
 
Total 
 

 
Earlier 
received any 
information 
No 
Yes 
 

 
 
 
 
 
 
 

  
 
 
 
2 
4 
 
6 
 

 
 
 
 
5.6 
16.7 
 
10.0 

 
 
 
 
34 
20 
 
54 

 
 
 
 
94.4 
83.3 
 
90.0 

 
 
 
 
36 
24 
 
60 

  
 
 
 
100.0 
100.0 
 
100.0 

 
1.975 

 
1 

 
 
0.160 
   NS 
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66.7% had adequate knowledge and 33.3% had inadequate 
knowledge. 
  
        The level of knowledge on female hormones was only 46.7% 
had adequate knowledge in pretest and all 100% had adequate 
knowledge in post test. 
  
        With respect to body changes 91.7% were not aware of 
menopausal changes in pre test and 86.7% have gained adequate 
knowledge in post test.  
  
        Analysis of knowledge on hot flushes, 80% had inadequate 
knowledge in pre test and 91.7% had adequate knowledge in post 
test 
  
        Considering the level of knowledge regarding menopausal 
problems 28.3% had inadequate knowledge in pre-test and 
knowledge levels improved to 95% in post test. 
  
        In view of urinary problems the level of knowledge among 
menopausal women 73.3% had inadequate knowledge in pre-test 
and 96.7% had adequate knowledge in post test. 
  
        Reading menopausal risks 85% had inadequate knowledge in 
pretest and 86.7% had adequate knowledge in post test. 
  
        Analyzing the knowledge on management of menopausal 
problems, 81.7% had inadequate knowledge in pretest and 96.7% 
had adequate knowledge in post test. 
  
        In association with Non hormonal therapies for menopausal 
problems majority, 63.3% had inadequate knowledge in pretest 
and all 100% had adequate knowledge in post test. 
  
        Considering therapeutic measures followed in reducing 
stress, 48.3% mediation, 51.7% watching movies in pretest and 
98.3% understood that relaxation techniques reduces the stress. 
  
        Overall knowledge levels of all aspects of knowledge 
revealed that in pretest the mean was 16.98 with S.D. 6.99 and in 
post test mean value 35.50 with S.D of 3.51. 
  
        The overall improvement mean score 88.75% shows that 
there is highly (p<0.001 level of significance) significant  
improvement in knowledge scores between  pre and post test. 
 
        Menopausal Women need to know knowledge regarding 
concept, causes, problems, management and lifestyle 
modifications to reduce the severity and intensity of menopausal 
symptoms in their lifetime. The major role and higher 
responsibility places on the health care professionals to meet the 
needs of menopausal women. Hence the researches felt that unmet 
needs of women were to be considered in order to prevent health 
risks, menopause through systemic detection, treatment, 
programmes with wide spread information dissemination and 
provision of psychological and counseling services along with 
other reproductive health services. 
 
 

Reviews   
        Bauld R,  Brown RF (2009) conducted a study on “stress, 
psychological distress, psychosocial factors, menopause 
symptoms and physical health in women”  among 116 women 
aged 45 – 55yrs at Australia and found that women with high 
emotional intelligence appear to hold more positive attitudes to 
menopause and experience less severe stress, psychological 
distress and menopause symptoms and better physical health and 
further suggested that women who expect menopause to be a 
negative experience are highly stressed or distressed to experience 
a more negative menopause.[15] 

 
        Cohen BE,  Kanaya AM, Macer JL, Shen H, Chang AA, 
Grady D (2009) conducted a study at san Francisco reterans 
Affairs Medical Center, USA on “feasibility and acceptability of 
restorative yoga for treatment of hot flushes” and found that it is 
feasible to teach restorative yoga to middle-aged women without 
prior yoga experience.  The high rates of subject retention and 
satisfaction suggested that yoga is an acceptable intervention and 
further indicated the efficacy of restorative yoga for treatment of 
menopausal symptoms would be safe and feasible.  The Majority 
of the subjects 75%  were satisfied with the study and continued 
to practice yoga after the study.  Mean number of hot flushes per 
week decreased by 30.8% and mean hot flush score decreased 
34.2%  from baseline to week 8. No adverse events were 
observed.[16] 

 
        Chung H, Chen (2007)  conducted a comparative study of 
menopausal Hot flushes and their Psycho social factors among 222 
women between the ages of 45 and 60 at Kaohsiung City,  Taiwan 
and Seattle City, USA by means of convenience sample and found 
that marriage status, living arrangement, education, employment 
status, age and number of children achieved significant differences 
between two groups.  American women reported higher severity 
of hot flush than Taiwanese women.   
        American women reported more depressed, trait anger and 
positive attitude toward aging, hot flushes, night sweats, feeling 
tired and Taiwanese women reported hot flushes, neck pain and 
feeling tired and suggested coping strategies were”  fan myself or 
open a window or turn on air conditioner, remove some items of 
clothing and  “ relax “  for both groups.  With comprehensive 
measures of hot flushes and their psychosocial factors, results of 
study can contribute to knowledge development on variability in 
hot flushes experienced during menopausal transition and its 
relationship with social an cultural contexts.[21] 

 
        Bhatt RV, Golani S, Jani M (2007) conducted a study 
among 410 women at Amin general Hospital, Baroda regarding 
psychosocial problems around menopause and identified that 
anxiety, depression, loss of confidence, loss of memory was 42%  
in urban women, and 34%  in rural women, reduced secural 
interest was 52% in urban women and 41% in rural women.  
Psychological problems are not uniform in every woman.  
         Some woman consider menopause as the time or sexual 
freedom because of freedom from menses, bleeding, interruptions 
by small children, pregnancy and in contrast some women 
consider menopause as loss of youth, loss of feminine looks and 
loss of child bearing capacity.  The health care providers must 
realize that psychosocial problems are on the increase because of 
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modern life style, increasing stress, social and economic pressures.  
To day women expect to maintain quality of life for decades 
beyond the point where women lose their natural reproductive 
capabilities.[22] 

 
        Strick OL,  Ginger JN(2007) Conducted a study on “the 
relationship among stress, coping, social support and weight class 
in premenopausal African American women at risk for coronary 
heart disease”  among 236 subjects USA, the measures for stress, 
coping and social support included the perceived stress scale, 
Norbeck social support questionnaire and the Jalowiec coping 
scale.  The weight class of the women was determined as:  normal 
weight – body mass index (BMI) of 18.5 – 24.9 Kg/m, over weight 
– BMI of 25-29.96 Kg/m, or obese – BMI > or = 30 Kg/m 
statistical analysis conducted included spearman’s rho, chi-square 
and regression analysis confrontive coping was shown to be used 
more often to a “high” degree in normal-weight African American 
women than in overweight and obese African American Women 
(chi = 24.024 : P = 0.0001).  Confrontive coping was the only 
independent predictor of weight class in a regression model that 
included perceived stress, life events, social support, and 
optimistic, self – reliant and evasive coping strategies.[23] 

 
 
        Farquhar C,  Marjoribanks J, Lethaby A, Suckling JA, 
Lamberts Q( 2005), conducted a study on “Long term hormone 
therepy for perimenopausal  and post menopausal women” among 
41,904 women at Anckland, Newzealand  and found that 
combined continuous Hotmone thereby significantly increased the 
risk of various thrombo – embolism after 1 yr use, stroke, breast 
cancer,  gallbladder disease dementia after three years use.  And 
with long-term Destrogen – only height significantly increased the 
risk of various thrombo – embolism, stroke, gall bladder disease 
after three to seven years use but did not increase the risk of breast 
cancer and decreased incidence of fractures and color cancer.  
Hormone thereby is not indicated for the routine management of 
chronic disease and short-term use appeass to be relatively safe for 
healthy younger women. [25] 
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Abstract- Over the years farming activities are carried out by the 
small scale farmers along river Benue flood plains of Yola North 
local government area of Adamawa state. However, the farmers 
were faced with seasonal effects of flooding which damage their 
farmlands leading to economic lost. The Flood scenario and 
damaged on farmlands experienced in 2018 in the area was 
unprecedented for almost a decade. Therefore, this study aim at 
assessment of post floods impact on farmlands along river Benue 
floodplains of Yola and Environs. The samples of 351 respondents 
(farmers) in the study area were randomly selected and 
administered well-structured and defined questioners. The data 
obtained were analyzed using simple descriptive statistics. The 
result of the study revealed that rice 36.5 % and maize 33 % were 
the major food crops grown in the area. Similarly, overflows of 
water from river Benue was the major caused of floods with value 
of 41 % of the respondents then followed by high amount of 
rainfall ( 28 %). The level of flood destruction was found to be 
severe (35 % respondents) which destroyed 61-80 hectares of 
farmland and reduced more than 80 % of their farm output. To 
reduce the menace of flood on farm lands in the area it is therefore 
recommends that extension agent and agricultural agencies should 
help the farmers to redevelop their farms after the flood through 
re-cultivation of economic alternative crops and vegetables that 
could regenerate income temporarily before the farmers could 
resume their normal farming activities. In a long-term, structural 
measure such construction of river-embankments, multipurpose 
dams and rejuvenation of river Benue trough projects by the 
federal government should be considered with the aim of reducing 
the damage caused by flood on their farmlands in the study area. 
 
Index Terms- Flood, farmlands, floodplains, impact 
 

I. INTRODUCTION 
loods can occur in rivers and lakes when the flow rate exceeds 
the capacity of the river or lake channels, or it may occur due 

to an accumulation of rainwater on saturated ground. (Dama, 
Ishaku and Abdurrahman 2014). Nigeria has been among the most 
vulnerable countries in West-Africa consequentially affected by 
floods seasonally in the African continent.  In Nigeria, flooding is 
the most frequent and most widespread natural hazard accounting 
for about one-third of all disasters arising from geophysical 
hazards and adversely affecting more people than any other 
natural hazard (Adebayo and Oruonye , 2012). Similarly, Floods 
are the most common environmental hazard in Nigeria. 

(Etuonovbe, 2011: in Dama, Ishaku, and Abdurrahman. 2014).  
Nigerians in several parts of the country are lamenting the 
devastating effect of farmlands caused by flooding. It has 
inundated several farmlands across the country, destroyed 
property worth millions of naira, and rendered thousands of 
people, including farmers, homeless. A reconnaissance survey in 
some states of the country revealed that heavy rainfall and 
resultant flooding also destroyed agricultural produce running into 
billions of naira. (Eni,  Atu, Oko, and Ekwok 2011). Flood will 
cause slow viability growth in agricultural sectors, food security, 
emotional effects and economic growth. 
         In Nigeria agriculture is the most important sector of the 
economy from the standpoint of rural employment, sufficiency in 
food and fibre, and export earning prior to the discovery of oil 
(Abdullahi, 2015). It has been reported that the global demand for 
food shall be doubled over the period 1990 - 2030 with an increase 
of 2.5 - 3 times in developing countries and as high as 5 times in 
the sub-Saharan Africa (Daily et al., 1998 ). Despite the global 
demand of food for the growing population the food production 
still remains inadequate in African countries which associated 
with natural disasters such as flood, drought and fertility 
degradation. Lack of food security may lead to disasters which 
would cause instability to the human population and socio-
economy of a nation. During flood, food security will be an issue 
because the affected areas are destroyed. Thus, Flooding lowers 
yields, quality and causes higher production costs (Jay and 
Donald, 1977). According to the OECD (2002) the impact of flood 
disasters can be categorized into positive and negative, primary 
and secondary long-term effects produced by a development 
intervention which could be directly or indirectly, intended or 
unintended. Flood disasters will have an impact on the psychology 
of the victims, the socio-economy and also food security. 
         In Nigeria, Adamawa state is one of the most occurring 
flooded states over the decade with a large extent of vulnerability 
leading to devastating loss of lives, properties, farmlands, 
displacement and negatively affecting the socio-economic 
activities in the state.  
         In Adamawa state, Yola is among the probable flood prone 
area which might be associated with anthropogenic activities and 
their proximity to the River Benue Plains coupled with some 
natural climatic phenomenon such as high rainfall or precipitation, 
River flow, Run-off, gauge height (Sadiq, 2018). The extent and 
degree of flooding varies from farm to farm and from year to year 
resulting in a large number of losses of farmlands and farm 
produce respectively. The type of predominant flooding in the 
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study area is of more annual flooding caused by heavy rainfall and 
overflow of river banks. The seasonal glaring effects of flood on 
farmlands in the area have affected negatively food production per 
unit area. It is therefore very important to assess the vulnerability 
of flood on farmlands along river Benue plains of Yola and 
environs in Adamawa State. 
 

II. STATEMENT OF THE PROBLEM. 
         Farming is highly intensive along river Benue flood plains 
of Yola north LGA where small scale farmers utilizes the available 
fertile farmlands cultivating food crops such as maize, rice 
seasonally with an average profitable yield. However, in the year 
2018 the study area has experienced unprecedented flooding 
which destroyed hundreds hectares of farmlands and damaged 
crops as a result of different heavy downpour, river overflows 
among others. Therefore, this study saddled with the specific 
objectives of assessing the level of vulnerability of post flood on 
farmland and food products and identifies the socio-economic 
profile of farmers among flood victims. The results can be used 
for policy makers and agricultural agencies to formulate plans and 
strategies to ensure the development of agriculture sectors in Yola 

and the state at large for sustainable and optimum food production 
for the growing population. 
 

III. STUDY AREA  
         Yola North LGA is also called “Jimeta” which is located in 
the north eastern part of Nigeria, (Mohammed, 1999). It lies on 
latitude 090 14’N and 090 20’N of the equator and longitude 120 
25’E and 120 28’E of the Greenwich meridian, it has total 
population of 198,314 persons (National Bureau of Statistics, 
2006). Population of the Yola North through which the study 
segment traverses is about 198,314 persons (NPC, 2006).It is also 
characterized by high population progression of 3.6% and rapid 
urbanization of about 7% (Census, 2006). The average annual 
rainfall in the study area ranges between 850mm-1000mm with 
over 41% of rain falling in August and September. Temperature 
also has a significant temporal variation in the study area; with an 
average maximum temperature of 420C with an average relative 
humidity of about 29%. (Upper Benue River Basin Development 
Authority, ‘UBRBDA’ 2018).  
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Fig 1. Shows the map of the study area ( Adopted from Festus, 2016) 

 

IV. LITERATURE REVIEW 
         According to Obeta, (2009), flood disasters accounted for 
about 38% of all the federally declared natural disasters between 
1995 and 2005 in Nigeria. It is reported by the Nigeria 
Hydrological Services Agency Annual flood outlook (NIHSA: 
AFO: 2013) that, during recent years there has been an alarming 
rise in economic losses due to flooding in the country. In 2012 
alone, Nigeria recorded a total estimated loss of N 2.29 Trillion 
(National Emergency Management Agency, NEMA: 2013 in 
NIHSA; AFO; 2016). Food Agriculture Organization (FAO, 
2007) has stated that the croplands, pasture and forests which 
occupy 60% of the earth’s surface are progressively being exposed 
to threats from increased climatic variability and, in the long run, 
they become vulnerable to climate change. Abnormal changes in 
air temperature and heavy rainfall have increased the frequency 
and the intensity of flood disasters. Rainfall of high intensity seals 
soil spores resulting surface runoff. Runoff starts if the intensity 
of rainfall is more than the infiltration capacity of soil. When the 

rainfall continuous for longer periods, the runoff increases and 
causes floods. When the catchment areas of rivers receive very 
high rainfall, rivers cannot carry the entire runoff, they overflow 
and submerge the neighboring fields are silted. Due to higher 
rainfall, tank bands are breached. Floods cause considerable 
damage to the crops, livestock and human life. ( Chakraverty, 
2004). The researcher has observed that, flooding along river 
Benue plains of Yola north is a direct consequence of intensive 
rainfall and river overflows experienced in the year 2018 coupled 
with poor planning, development and utilization of agricultural 
and nonagricultural lands respectively. Thus, urbanization 
influences all phases of hydrological cycle from precipitation to 
infiltration rates and the hydraulics of overland flow. 
         The principal flood problem in the River Benue Basin is 
damage to agricultural land and crops. During the months of July, 
August and September ( flood predicted months) floodwaters 
overflow the banks of low capacity channels such as Mayo 
Chuchi, Mayo Malkuhi and its tributaries such as river Faro 
inundated thousands of hectares of adjacent farmlands in the study 
area. Similarly, Intensive precipitation and long duration recorded 
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in the year 2018 also produced stream flows in excess of channel 
capacities that cause sheet water flooding in the area. These floods 
result in serious reductions in agricultural productions which in 
turn have a depressing effect on the economy of the farmers in the 
flood plains of the study area. Therefore, there is aneed to assess 
the damage inflected by flood and to develop a plan to reduce 
flood damages in the area that will take into account the conflicting 
interests of all concerned. 
 

V. EFFECTS OF FLOOD ON FARMLANDS 
         Flooding of agricultural land that occurs after seeding can be 
as costly as flooding before seeding, and possibly more costly to 
the individual who has incurred production expenditures. ( Jay and  
Donald , 1977). The ability for plant roots to tolerated long period 
of being submerged in flood water depends on the period of year 
the flood event occurred, duration of the flood event, species 
sensitivity to flooding and type of soil the plants grow on (dormant 
growing plants are more tolerant to flooding than actively growing 
plants). Flood pragmatic frequencies rejuvenate erosion indices of 
soil in most places where it occurs and the consequences on 

farmland productivity can be measurable in situ. According to 
Sadiq and Tekwa, (2018) conceived that soil erosion by water or 
wind agents selectively damages the soil by removing organic 
matter (OM) soil particles, plant nutrients, pedon thickness, and 
reducing soil chemical capacity to retain added nutrients. Hence, 
erosion removes soil particles that are necessary for water storage 
and denies root exploration for plant nutrients. Thus, erosion is a 
two-way problem;  loss of soil fertility and thickness of the eroding 
soil (on-site problems) and the addition of unwanted sediments in 
the depositional sites (off-site problem). Similarly, the removal of 
topsoil is always a loss to agricultural productivity as topsoil is the 
part of the soil horizon with higher level of organic matter and 
nutrients and generally better structure (United State Department 
of Agriculture, USDA; 1993). In West Africa, soil erosion gulps 
about 10-21 tons of top soils per ha on nearly gentle slopes of 0.4 
- 0.8% and up to 30 - 35 tons on 1-2% slopes (Serageldin, 1987). 
In Nigeria, it has been reported that over 25 million tons of 
valuable top soils are lost annually to erosion (Ezedinma, 1982). 
In the study area, the floods have removed significant amount of 
topsoil on farm lands. While some parts of the farmlands were 
deposited this damaged crops as shown in plate 1 and 2 
respectively. 

 

 
Plate 1. Shows the apparent effects of on-site erosion caused by river flooding in the study area.
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Plate 2. Shows the apparent effects of off-site erosion caused by river flooding in the study area. 

 
         The Yola flood plains falls within the River Benue Trough 
as depicted in fig 3 which is generally a low lying flat terrain of 
183.3-200 meters above the sea level with gentle undulation and 
hill ranges punctuating the extensive flat flood plain at various 
locations notably across the River Benue (from Yola) eastward, 
the land rises steeply to attain a maximum height of 240 meter 
above mean sea level (Festus, 2016). The flat terrain bordering the 
river Benue is a favorable locale for wide range of socio-economic 
activities such as farming, grazing and settlement etc. Hence it 

attracts a considerable proportion of population concentrated 
heavily on intensive crop production. Within the flank of river 
Benue, there exist lakes Njuwa and Gerio. The former is an ox-
bow lake, which used to host the annual Njuwa fishing festival, 
until recently when it dried up mainly as a result of siltation 
effects. The later serve as the water source for the Gerio irrigation 
project, which is located along the bank of river Benue. 
(UBRBDA, 2018).  
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Fig 2. Shows the cross section of flood prone LGAs in Adamawa state. ( Adopted from Adebayo and  Tukur, 1999) 

 

VI. RESEARCH METHODOLOGY 
         This study was quantitative in nature which largely based on 
data collection where total number of 351 sampled farmers who 
were the victims of flood disaster in 2018 in the study area were 
selected randomly as the respondents. The survey adopted a face-
to-face quantitative survey approach using well defined and 
structured questionnaires that consisted of four parts: respondents’ 

profile; farming profile; flood scenarios and perceptions on the 
post flood destruction impact on farmlands and were randomly 
administered to the sampled farmers. The data collected were 
subjected to descriptive statistical analysis where simple 
percentages, frequency distribution and charts were obtained. 
Additional relevant data such as journal, textbooks, unpublished 
thesis and maps were sourced as secondary sources from library, 
internets institutions and agencies respectively. 
 

 

VII. RESULTS AND DISCUSSIONS. 
 

Table 1 Demographic profile and socio-economic status of the respondents ( n = 351) 
 

VARIABLES CATEGORY FFREQUENCY 
   ( n=351) 

PERCENT %  
     (p=100) 

    
 ≤ 20 4 1.1 
Age 21-30 46 13.0 
 31-40 71 20.3 
 41-50 107 30.5 
 51-60 81 23.1 
 61-70 32 9.0 
  ≥70 10 3.0 
 Never been in school 60 17.0 
 Religion school 67 19.0 
Level of Education Primary school 95  27.0 
 Secondary school 75 21.5 
 Tertiary school 54 15.5 
    
 Civil servant 67 19.0 
Occupational status Private servant 30 8.5 
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 Business 82 23.5 
 Pensioner 39 11.0 
 Farmer  133 38.0 
 ≤ 5,000 74 21.0 
 6,000-10,000 105 30.0 
Monthly Income level(Naira) 11,000-15,000 71 20.2 
 16,000-20,000 69 19.8 
  ≥21,000 32 9.0 

Source: field survey, (2018). 
 
         The result on the demographic profile and socio-economic 
status of the farmers was presented in table 1. The result shows 
that most (30.5 %) farmers in the area were within the age of 41-
50 years while 20.3 % of them were within the age of range of 31-
40 % respectively. This result revealed that the sampled farmers 
are in the active working ages responsible to participate actively 
in farming activities. The result on the level of education of the 
sampled farmers shown that 27 % were with primary school 
certificate and 21.8 % having secondary certificate, while 19 % 
were those had attended religion school and 17 % among them 
never been in school, the remaining 15 % were obtained tertiary 
certificates. Results regarding the occupational status of the 
sampled farmers portrayed that most farmers (38 %) were farmers 
and 23.5 % engaged intensively in business activities, while 19 % 
were found to be civil servant, 11 % of them were pensioners and 
the remaining 8.5 % worked as private servant. This finding 

explained that farming is the main primary function of the most 
respondents in the study area. Similarly, the result on the sampled 
farmers shows that majority of the farmers (30 %) they leaved 
within the range of 6000-10,000 naira monthly, and 20.2 % of the 
farmers obtained 11, 000-15, 000 naira monthly, also 21 % of the 
respondents gained monthly income of ≤ 5000 naira while 19.8 % 
among the farmers obtained 16,000-20, 000 naira monthly and the 
remaining 9 % of the farmers gained ≥ 21, 000 as their monthly 
income. This result expressed that majority of the farmers were 
leaving at poverty level of ≤ 10,000 monthly which is not up to the 
minimum wage benchmark of 18, 000 naira of the country.  This 
is as a result of the nature of their occupation as mainly farming at 
a subsistence (hand to mouth) level and this perhaps suggests the 
different reasons they gave for their continuous farming in the area 
despite the annual threat of flood. 

 
Table 2. Farming profile of the respondents ( n = 351) 

 

Source: field survey, (2018) 
 
         Table 2 above shows the result on the farming profile of the 
sampled farmers. From the result it was revealed that most farmers 
(34.5 %) had 16-20 years of farming experience where 25.5 % of 
them had farming experience of ≥ 20 years and 11-15 years of 
farming was experienced with 23 % farmers in the study, also 11 
% of the farmers had experienced farming of 6-10 years, others (6 
%) of the farmers had only ≤ 5 years of farming experience. This 
result conveyed that most of the farmers in the area engaged 
intensively in farming activities for more than two decades of 
experiences. Similarly, from the types of crop grown by the 

farmers in the study area, the result has shown that 36 % of the 
farmers cultivates rice as highest crop grown and 33 % of them 
had grown maize as a crop while beans was cultivated by 13 % of 
the sampled farmers. This result expressed that rice and maize 
crops were the major crops grown in the study area. Also, the 
average annual farm output estimated in bags ( 1000 K g) revealed 
that most ( 36. 2 %) of  the farmers had  11-20 bags as annual farm 
output  and also only 13.3 % of them had harvested more than ≥ 
40 bags  annually, while 21-30 bags were cultivated annually by 
25. 3 %. of the sampled farmers. The above result revealed that 

VARIABLES CATEGORY  FREQUENCY 
(n= 351) 

PERCENT%( 
p=100) 

 ≤ 5 years 21 6.0 
Years of farming experience 6-10 years 39 11.0 
 11-15 years 81 23.0 
 16-20 years 121 34.5 
 ≥ 20 89 25.5 
 Maize 116 33 
 Rice 126 36 
Types of crop grown Sorghum 42 12 
 Beans 46 13 
 Others 21 6.0 
 ≤10 36.0 10.2 
 11-20 127.0 36.2 
The average annual farm output  
(in bags. i.e100 Kg/bag) 

21-30 88.8 25.3 

 31-40 52.6 15 
 ≥41 45.61 13.3 
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most farmers in the area had an average annual farm output ranges 
from 11- 20 bags on their farmlands were few among them were 
able to harvest more than 40 bags which could be attributed to 
flood destructions and feasibly their low level of socio-economic 
status and technical supports were also low and inadequate to 

support their farming activities optimum and effectively. Thus, 
farming in the study area is still in its subsistence level than 
commercial respectively.  
 
 

 
Table 3 Floods scenario on the farmlands of the respondents ( n = 351) 

Source: field survey, (2018). 
 
         The table 3 above revealed the flood scenarios on farmlands 
in the study area. Findings from the result expressed that 87.5 % 
of the farmers were aware of flood  incidences in the area , while 
the remaining 12.5% conceived to had not aware of flood actions 
in the area.  This might be as a result of inadequate land for 
farming due to rapid urbanization and industrialization prompted 
farmers in the area to shift in to the floodplains area of river Benue 
in the study area for farming. 
         Moreover, from the result of the study it was the result 
revealed that many factors are responsible from flooding in the 
study area, where majority of the respondents 41 % attributed it to 
over flow River Benue banks. This result is in conformity with that 
of Dalrymple, ( 1960) who revealed that  when river banks are 

over topped, water spreads over floodplains and comes into severe 
conflict with man. Floodwaters overflow the banks of low 
channels and other tributaries such as river Faro and inundate more 
than 50 hectares of adjacent cropland. These floods result in 
serious reductions in agricultural crop production which in turn 
have a depressing effect on the economy of the area, while 28.5% 
of them believed that high amount and prolong duration of rainfall 
was responsible for flooding in the area.  This finding agreed with 
what Mazumder (1983) conceived, when there is heavy downpour 
in  short period of time with poor drainage system in the area will 
lead to stagnation of surface run off for some period consequently 
leading to flooding. Thus, this might also be an accredited factor 
that impaired overwhelmed exceptional flooding in the state 

VARIABLES CATEGORY  FREQUENCY 
( n=351)   

PERCENT %  
( p= 100) 

    
Are you aware of flood 
scenario in the area 

Aware 307 87.5 

 Not aware 44 12.5 
 High amount and duration  

of rainfall 
98 28 

 Soil type and topography  35 10 
What is the major caused 
of flood in the area 

River Benue overflows 140 41 

 Poor drainage system  14 4.0 
 Siltation effects in river 

Benue 
60 17 

 June 56 16.0 
In which month does the 
flood occurred 

July 79 22.5 

 August 104 29.5 
 September 98 28 
 October 14 4.0 
 ≤7 days 42 12 
How long does the flood 
stayed on the farmlands 
before it disappears. 

8-14 days 49 14 

 15-21 days 112 32 
 22-30 days 81 23 
 ≥ 30 days 67 19 

    
 It is very cheap to hire  72        20.5 
 Unavailability of land 90 25.5 
Why do you farm in the 
area 

It is highly fertile 
 

84 24 

 It is not far from town 63 18 
 Inheritance farm 42 12 
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during the year 2012.Thus, the total amount of rainfall 
experienced in 2018 was highest with about 961.5 mm than that of 
2017 with a value of 920.6 mm (UBRBDA, 2018).The high 
amount of rainfall experienced in the year 2018 had led to the 
excessive run-off which subsequently resulted to river flooding in 
the study area. Thus, excess water is as lack of water, excess water 
is expressed in form of floods and poor drainage. (Ayoade, 1988).  

Moreover, the recorded rainy days were highest in 2018 with 
791days (fig 1 ) than in the five recent past years .Thus, 
Hydrologically, “The more the intensive rainy days the more the 
tendency or susceptibility of flood scenario in the geographical 
area”  
 

 

 
Fig 3. Shows the total number of rainy days from 2013-2018. ( Source; UBRBDA, 2018) 

 
         This finding is in conformity with the findings of Adewusi, 
(1990) explained that flood is not caused by heavy rainfall but is 
caused by the exposure of the soil to water where quick flood are 
those usually caused by intense or prolonged rainfall or snow melt 
or combination of these two in a given area. Similarly, it was noted 
also by Oyegun, (2001) and Angillieri, (2007) that flood may be 
induced by a variety of factors, most notably heavy precipitation 
in terms of its intensity, duration, amount, or snow. Heavy rainfall 
accompanied by flooding cannot only cause tremendous damage 
to buildings and homes, but also kill woody and herbaceous plants. 
(Eni, et al, 2011).Others forming 17 % were of the o pinion that 
flooding in the area was as a result of siltation effects in River 
Benue. However, nature of soil type and topography of the area 
merely recorded 10 % of the sampled farmers as agent of flooding 
respectively. Thus, Floods are primarily due to surface run off and 
this runoff is being influenced by the nature of the soil. The 
remaining 4% of the respondents revealed that poor drainage 
system is responsible for flooding scenario in the area. Mazmur, 
(1983) also conceived that floods occur largely due to poor 

drainage systems and drains of inadequate capacity. Because when 
there is heavy downpour in a short period of time and the resulting 
excess rainfall is so heavy that the existing drainage capacity is not 
adequate to accommodate it. Thus, there will be a stagnation of the 
surface run off for some period leading to flooding scenario in the 
area. It was also revealed from the result of the study that flooding 
occurred usually in the months of August with 29 .5 % of the 
respondents then followed by 28 % who believed that flood 
occurred in the month of September and 22.5%  of the respondents 
were recorded in the month of July. From the year 2011-2018, the 
month of July in the year 2018 amount of rainfall was highest 
(169.9 mm) than the other corresponding values of July months 
except that of the year 2015. Thus, the study revealed that the peak 
months of flood occurrence in the study area based on responses 
of the respondents in the months of September, August, July and 
then followed by June. It was recorded that the number of rainy 
days were highest in the months of August and September with 15 
days then followed by July and June (14 days) in the year 2018 as 
shown in fig 4 respectively. 

 

67
71 69 68 65

79

0

10

20

30

40

50

60

70

80

90

2013 2014 2015 2016 2017 2018

N
um

be
r 

of
 ra

in
y 

da
ys

Years

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8684
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              688 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8684   www.ijsrp.org 

 
 

Fig 4. Shows the total number of rainy days recorded in rainy months of the year 2018. ( Source: UBRBDA, 2018). 
 
         However, it might vary from year to year depending on the 
rainfall intensity experienced in a given geographical area.  
Similarly, flood stayed on the farmland for a period of 15-21 days 
with 32 % of the respondents agreed, while 23.5 % of them 
believed that flood water remained for 22-30 days on their 
farmlands. The remaining respondents revealed that their 
farmlands were submerged for ≥ 30 days and 14 % of them 
responded to had stayed for about 8-14 days respectively. The 
periodicity of flooded water on farmlands experienced in the area 
caused intensive damage on the existence crops (maize and rice) 
cultivated by the farmers. Physiologically, those crops were 
morphologically not as strong as the plantation crops to withstand 
flood. Thus, the ability for plant roots most especially maize the 

second major crops cultivated in the area to tolerated long period 
of being submerged is less. Eni, et al. 2011 explained that dormant 
plants are more tolerant to flooding than actively growing plants. 
Most of the farmers in the study area ( 25.5%) believed  that 
unavailability of land for agricultural farming in the area had led 
them to farm along the flood plain areas of river Benue while 24 
% of them also had agreed that high fertility status of the soil 
ignited them to remained  farming in the area. 20.5% of the 
respondents  were expressed the cheapness in hiring the farmland 
allowed them to remain static in the area, while 18 % of the 
farmers conceived that farmlands are located  near town which can 
be access easily and the remaining 12 % of them inherited the 
farmland from their parents. 
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Fig 5.Shows the total amount of rainfall in the months of July from the year 2011-2018 (UBRDA, 2018). 
 
 

Table 4 The impact and extent of flood destruction on farmlands of the respondents ( n = 351) 
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The months of July from the year 2011-2018

VARIABLES  CATEGORY FREQUENCY 
( n=351) 

PERCENT %  
( p=100) 

    
 ≤10, 000 28 8.0 
How much have you spent 
on the farm ( in Naira) 

11,000-20,000 35 10 

 21,000-30,000 49 14 
 31,000-40,000 95 27 
 41,000-50,000 81 23 
   ≥50 63 18 
    
 None  46 13 
What was the level of flood 
destruction on the 
farmlands 

Low 84 24 

 Severe 123 35 
 Highly severe 98 28 
    
 ≤20  hectares 42 12 
 21-40  hectares 53 15 
What was the approximate 
hectares of farmland 
destroyed by flood in the 
area 

41-60  hectares 70 20 

 61-80  hectares 105 30 
  ≥81  hectares 81 23 
 ≤ 20  %  25 7.0 
 21-40 % 35 10 
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Source: field survey, (2018). 
 
         The result on the impact and extent of flood destruction on 
farmlands of the farmers was depicted in table 4 above. Findings 
from the result has shown that 27.5% of the respondents spent 
31,000-40,000 naira on their farming activities, while 23.5% of 
them revealed to had spent 41, 000-50,000 naira on the farm and 
≥ 50, 000 naira was spent by 18 % of the sampled farmers in the 
area, also 8 % of the farmers had believed to spent ≤ 10, 000 on 
their farming cultural practices. It was reorted by National 
Emergency Management Agency (NEMA) in 2012 alone, Nigeria 
recorded a total estimated loss of N 2.29 Trillion ( Sadiq, 2018). 
Most of the farmers(35 %) had the opinion that the flood 
destruction level on their farmlands was severe, while 28.5 % 
agreed that their farmlands experienced highly severe destruction, 
it was low (24%) on some farmlands and only 13.5 % of them also 
revealed to had none flood destructions level on their farmlands. 
It was also assessed from the study that 61-80 hectares of land 
were destroyed by the flood in the area with about 30 % of the 
framers agreed , while 23.5% of tem believed ≥ 81 hectares of 
farmlands were destroyed by the flood scenarios and 41-60 
hectares of farmland were agreed by 20 % of the respondents in 
the sampled area while others 15 % of the farmers had the opinion 
that an approximate hectares of 21-40 were also destroyed by the 
flood and the remaining 12.5% of the respondent had experienced 
≤ 20 hectares destruction of farmland in the study area. This result 
also agreed with the findings of Jay and Donald, (1977) explained 
that during the spring, floodwaters overflow the banks of low 
capacity channels and inundate thousands of acres of adjacent 
cropland in North Dakota. Similarly, the flood scenario reduced 
about 61-80 % of farm output of 35 % of farmers, 28 % of them 
agreed to have lost ≥ 80 % of their farm output by the flood actions 
in the study area.41-60 % of the farm output were significantly 
reduced  by the flood destruction as agreed by 20 %  of the 
sampled farmers while 10.5% of them also conceived that 21-  40  
% lost in farm output was experienced on their farm and the 
remaining 7% believed to had lost  ≤ 20 % of  farm output 
respectively. Similar finding was also reported by Jay and Donald, 
(1977) that the farm operator loses part of his profit and he 
experiences an out-of-pocket loss when gross revenue is less than 
his production expenditures. 
 

VIII. CONCLUSIONS 
         Agriculture still remains the major important sector of 
economy in Nigeria most especially in the current government  as 
it is also remain the major primary functions of people along river 
Benue  of Yola north LGA and environs. However, the farming 
system in the area has been associated with different problems of 
which flooding. is the most apparent and most destructive as well. 
The negative impacts of flood on farmers and farmlands in Yola 
north LGA and environs cannot be overemphasized. The results 
obtained from the study have revealed that the hundreds hectares 
of farmlands had been affected by flood and this led to negative 

impacts on the farming community members who engaged 
primarily in farming activities with low monthly average income. 
However, majority of the farmers in the area were well known 
about the flood scenarios which basically caused due to overflows 
of river Benue and heavy rainfall usually in the months of August 
and September respectively.  In terms of farm output, majority of 
the respondents in the area suffered individual loss of more than 
61-80 % as a result of 2018 flood. This indicates that the impact 
of flood on respondents were severe because majority of them 
spent more than 40, 000 naira on farming cultural practices and 
harvested an average annual farm output of less than 40 bags only. 
Thus, yield was revealed to have reduced with more 70 % due to 
flood damaged.   
 

IX. RECOMMENDATION 
         Based on the findings obtained from this study, it is therefore 
recommends that there is a critical need to strengthen the social 
adaptation of farmers towards flood impacts and climate change. 
There is fervent need to encourage the farmers by the extension 
agents to practice good preparation operatory strategies such as 
early planting of short life cycle viable seeds with the aim of 
averting their farmlands to the flood vulnerability in the 
subsequent years and to ensure that farmers have proper flood-
resistant storage to reduce the impacts of flood prior to harvesting 
period. Other than that, extension programs and agricultural 
agencies could help the farmers to redevelop their farms after the 
flood through re-cultivation of economic alternative crops and 
vegetables that could regenerate income temporarily before the 
farmers could resume their normal farming activities. Some of the 
long-term structural measures which is more necessary to 
minimize the damage caused by floods such as construction of 
river-embankments, multipurpose dams and rejuvenation of multi-
purpose river Benue trough projects and more financing of Upper 
Benue irrigation projects in the study area should be implemented 
by the federal government. Simple drainage system should be 
constructed by the farmers with the aim of lessen the damage to 
their crops by floods owing to heavy rainfall for realizing 
profitable farming practices in the area.  
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Abstract- In Mubi area, farming activities by the peasant farmers 
are becoming less productive compared with the past, due to 
degradation of the inherent fertility status of the soils.  This might 
be attributed to so many human induced, agronomic and climatic 
factors coupled with less effective or poor soil conservation 
techniques by the farmers. Therefore, this study aims at 
highlighting soil fertility degradation in Mubi area, North-eastern 
part of Nigeria. It was revealed from this study that soil erosion, 
overgrazing, deforestation, crop removal, indiscriminate bush 
burning were the common substantive factors responsible for soil 
degradation in the area. Temperature variation and rainfall 
intensity were the common substantives factors responsible for 
soil fertility degradation in the area.  Similarly, majority of the 
farmers in the study area have not adopted soil conservation 
techniques on their farmland. It is therefore recommended that, 
government should formulate policies, laws and legitimate 
sanctions on human activities causing soil fertility degradation as 
well as other environmental degradation in the area before the 
situation get out of hand. Similarly, farmers in the study area 
should be equipped with technical skills on soil conservation 
techniques by the extension agents and provided with available 
farm implements and equipment to enable them to restore and 
sustain the inherent soil fertility status in order to realize maximum 
food production for the growing population in the study area and 
the region at large. 
 
Index Terms- Soil fertility, Soil Conservation, Degradation, 
Techniques 
 

I. INTRODUCTION 
he United Nations and a number of global and regional 
institutions/entities have throughout the years recognized that 

growing soil degradation is not only a major threat to humanity, in 
that it compromises the continued tenure of food availability for a 
growing global population, but also since it mitigates against 
ongoing efforts to avert further species and ecosystem losses in all 
geographic regions (particularly in sensitive latitudes), reversal of 
landscape deterioration and to prevent negative implications 
resulting from climate change.( United Nations and Globalization 
on Soil Degradation Threats, 2018).Soil fertility is measured by its 
capacity to support the population of plants and animals above 
ground and flora and fauna below ground (Gopal 2002). Similarly, 
Stepherd (2002) defined Soil fertility as a measure of soil’s ability 
to sustain a satisfactory crop growth on both short and long terms. 

Soil fertility is determined from sets of interactions among soil 
physical, chemical and biological activities. However, soil fertility 
is not a stable property, but is rather a dynamic one. Fertility status 
of a soil is a natural inherent gift bestowed within the layers of soil 
which are governed and regulated under various Physico-
chemical, Geo-microbial and Hydro-climatic processes eventually 
subjecting the soil in to stage of depletion from its inherent nature. 
Generally, there are various factors influencing soil nutrient 
losses.  Roy et al, (2007), stated the basic factors causing soil 
nutrient losses which are: soil erosion, crop removal, human 
activities, leaching and losses in gaseous forms. In addition, Gopal 
(2002) reported that, one of the major problems affecting food 
production in Africa is the rapid depletion of nutrients in 
smallholder farms. Also, Badiane and Delgado (1995) mentioned 
that the smallholder farmers are poorly resourced and unable to 
invest heavily in soil fertility inputs, particularly in purchasing 
mineral fertilizers. The major pathways of soil fertility decline on 
farmlands include the loss of nutrients through erosion, leaching, 
volatilization, crop uptake and harvests without proportionate 
replenishments. Thus,  Food security for an existing population is 
largely a problem of good soil management on existing cultivated 
lands and requires increased number of trained manpower (in 
conservation techniques) besides the capital intensive 
fertilization.( Yaalon and Arnold, 2000). Recently, it was observed 
Akintola, Odu and Baiyegunhi (2013) that intensive cultivation 
and cropping, coupled with less or no adoption of conservation 
techniques concerned the farmlands’ nutrient status. Technically, 
it is a known fact that soil fertility degradation is an inevitable 
phenomenon not a disaster, but it might eventually turn in to 
disastrous scenario if no proper and timely conservation 
techniques adopted or employed with the aim of ameliorating the 
existing nutrients predicaments. Therefore, soil conservation 
techniques become inevitable practice for restoring soil nutrient. 
However, not all farmers are equipped with the skills, knowledge 
and adoption of such techniques effectively due to some reasons. 
Among such reasons include that of Fapojuwo, et al., (2012) who 
argued that, the earlier mechanized agricultural practices 
introduced by most regional governments in the early 80s affected 
the various known traditional soil conservation methods. Simlarly 
Ajayi, et al., (2003) found out that farmers change from conserved 
farming techniques to mechanized farming as result of 
government consistent practices of mechanized agriculture 
without giving thought on aspects of soil conservation. 
         In Mubi area soil fertility is low and continuously 
undergoing severe degradation with a low a soil conservation 

T 
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practices ( Ray, 2006 and Sadiq and Tekwa, 2018). These effects 
of such a decline in nutrient supply significantly reduce crop yields 
in the study area. Proper understanding of the factors militating 
against soil fertility degradation is highly essential in current 
situation. Therefore, this study undertaken to highight soil fertility 
degradation in Mubi area, with the specific objectives of 
identifying major factors depleting the soil fertility and providing 
conservation practices employed by the farmers towards restoring 
and sustaining the inherent fertility of the soil as well as suggesting 
possible workable solutions to the menace in the area. 
 

II. THE STUDY AREA 
         Mubi land area lies between latitudes 9o30' and 11o north of 
the equator and longitudes 13o 00’ and 13o45' east of the 
Greenwich Meridian at an altitude of 696 m above sea level. It is 
situated in the northern guinea savannah ecological zone of 
Nigeria. It has a land area of 4,728.77 km2 and a population of 
759,045 people in 2003 (Adebayo, 2004). The climate of the study 
area is characterized by alternating dry (November to March) and 
wet (April to October) seasons. The mean annual rainfall ranges 
from 700 mm to 1,050 mm. The seasonal maximum temperature 
of 37.0oC occurs in April and minimum of 12.7oC in January. 
Maximum relative humidity is 90% and minimum is 50% 
(Adebayo, 2004).The vegetation is of typical which implies 
grassland interposed by shrubs and few trees mostly acacia 
(Acacia albida), locust-beans (Parkia biglobosa) and Eucalyptus 
trees (Eucalyptus spp) among others (Adebayo, 2004, Tekwa and 
Usman, 2006). 
 

III. THE SOIL CLASS OF MUBI AREA. 
         Studies have revealed that the soils of Mubi area fall under 
the category of lithosols Adebayo, 2004; Tekwa and Usman, 
2006). Lithosols constitutes one of the upper categories of the 
Food and Agricultural Organization (FAO) and United Nations 
Economic, Scientific, and Cultural Organization (UNESCO) soil 
classification system. They refer to soils with rock-basements 
within shallow depths from the soil surface as shallowness and 
stoniness of the surface soil depths, and are usually characterized 
by orchard-type vegetation due to limitations in inherent fertility 
(Nwaka et al., 1999). Mubi soils have also been classified as 
Alfisols based on the United States Department of Agriculture 
(USDA) classification system and the soils are generally of low 
fertility status to support heavy nutrient requiring plants (Tekwa, 
et al., 2011).  
 

IV. REASEARCH METHODOLOGY 
         To achieve the specific objectives of the study, the author 
comprehensively studied the limited available pertinent past and 
previous studies conducted in the area which form the basis of the 
secondary data for the research. In addition, on farm observations, 
in-depth interview sessions, and focus-group discussions were 
undertaken for the background and qualitative data respectively 

V. SOIL FERTILITY DEGRADATION IN MUBI AREA. 
         Mubi soils are located around Savannah region of the 
tropical West Africa. Thus, savannah soils are generally low in 
inherent fertility. Lithosols are generally characterized by low 
nitrogen (N), phosphorus (P), cation exchange capacity (CEC), 
total exchangeable basis (TEB) and low activity clays (Landon, 
1991). Globally, Lithosols largely occur within the fertile and 
problem soil distribution zones and are mostly found in tropical 
than in the temperate zones (Badejo et al., 1999). These soils are 
susceptible to crusting and compaction, surface erosion and 
leaching of plant nutrients just as glared in soils of the study area. 
These soil characteristics makes soil fertility management a major 
task in crop production practices around Mubi area. Thus, the soil 
status of the area are seriously experiencing exacerbated depletion 
of its fertility which is a prerequisite to optimum food production 
as a result of the following overviewed glaring inflicting factors. 
These factors are grouped into three; namely agronomic 
anthropogenic and climatic factors 

1. AGRONOMIC FACTORS. 
 
• Soil Erosion 
         Soil erosion by water or wind agents selectively damages the 
soil by removing organic matter, soil particles, plant nutrients, 
pedon thickness, and reducing soil chemical capacity to retain 
added nutrients. Hence, erosion removes soil particles that are 
necessary for water storage and denies root exploration for plant 
nutrients. (Sadiq and Tekwa, 2018). In West Africa, soil erosion 
gulps about 10-21 tons of top soils per ha on nearly gentle slopes 
of 0.4 - 0.8% and up to 30 - 35 tons on 1-2% slopes (Serageldin, 
1987). In Nigeria, it has been reported that over 25 million tons of 
valuable top soils are lost annually to erosion (Ezedinma, 1982). 
Similarly, soil erosion in Mubi region is being aggravated by 
factors such as topography, rainfall intensity and soil types. Above 
all unrestricted human activities such as overgrazing, continuous 
cultivation, deforestation have aided the acceleration of soil 
erosion in Mubi region. (Musa and Adebayo, 2004). 
         In Mubi area, an estimated average weight of soil loss from 
some sampled gully erosion features ranged from 159,574.14 kg 
at Vimtim with narrow gully and 725, 345.01 kg at Muvur with a 
wider gully in 2003, and it ranged from 101,556.0 kg at Gella to 
98,400.86 kg at Muvur in 2004 (Tekwa and Usman, 2006). In 
2003, about 884.91 tons of soil was lost at Vimtim and Muvur, 
while 199.95 tons were lost at Gella and Muvur, totaling 
1084.87516 tons of top soils lost annually, and thereby minimizing 
the cultivable land size in the areas. The magnitude of soil loss 
caused by gully erosion was greater at Digil, followed by Muvur, 
than Madanya and Lamorde. However, the soil losses were lesser 
at Vimtim and Gella sites (Tekwa and Usman, 2006). Despite the 
larger soil loss by the gully erosion at Digil, Yet, no farmer used 
any cultural methods to control the observed erosion in the area. 
Thus, gully erosion is rampant in Digil area in Mubi North and 
Lamurde area in Mubi South respectively. (Musa and Adebayo, 
2004). The glaring devastation of soil erosion on soil was proved 
from the pictures depicted on the plates below. 
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Plates1. Effects of soil erosion on farm degradation around Mubi area. 
 
 

• Crop Removal 
         The amount of soil nutrient removals by crop plants for their 
growth and development may not be commensurable with external 
nutrient inputs. Experiences from some depleted soils of Africa 
shows that 33% of the total soil N can be lost within 10 years and 
33% of P within 20 years, thereby causing a loss in grain yields by 
twice higher per ha. In Africa, several countries have a negative 
nutrient balance of more than 60 kg of its total required nutrients 
annually (FAO, 2000).  The unequaled nutrient balances occur, 
where nutrient removal exceeds nutrient additions (Roy et al., 
2007). This may cause soil fertility depletion or nutrient mining in 
excess amounts.  
         In Mubi area, increased  continuous cropping for more 
decades with less or no nutrient addition has resulted to negative 
nutrient balance.( Sadiq and Tekwa, 2018) A negative balance 
may be acceptable for a short period, but where prolonged, it may 
lead to soil deterioration and is usually very expensive to reclaim 
depleted soils (Roy, et al., 2007). Generally, imbalances in soil 
fertilization are a major threat to sustainable crop production in on 
depleted farmlands. 

• Continuous Cropping Practices   
          The report of Sadiq and Tekwa, (2018) revealed that, the 
unavailability of fertile agricultural lands has made most farmers 
engaged in continuous cropping systems and without involving 
proper management techniques in the study area. Some farmers in 
Mubi area can cultivate a piece of land for over 15 years without 
minding the recommended soil nutrient management rules. This 
farmer behavior has altered the inherent fertility status of Mubi 
soils and thereby causing lower crop yields over time as a result of 
diminishing land returns. Thus, Gadiga, ( 2004) stated that, most 
of the problems, of course, are derived from the fact that large 
proportion of crop production in the region is in the hands of 
peasant farmers operating within the frame work of traditional 
system of agriculture.  

2. ANTHROPOGENIC FACTORS. 
         According to Mayo (2007), an environment is made up of its 
immediate surroundings and consists of the earth and the 
atmosphere occupied or used by man. Man creates or damages the 
environment through his actions. For instance, in Mubi, if human 
actions are not controlled or monitored, it may lead to adverse 
effects on soil fertility and long term crop productivity. Some of 
the evident anthropogenic induce activities that influence nutrient 
losses in the study area include:  
• Deforestation,  
• Overgrazing,  
• Indiscriminate and excessive bush burning,  
• Removal of crop residues.  
 

• Deforestation  
         Deforestation can be seen as an act of indiscriminate felling 
of trees or shrubs for timber and other agricultural purposes. 
Greenfield (1989) reported that in 1983, desertification was 
assessed to affect 90% of Africa’s range lands, 80% of rain fed 
croplands and 30% of irrigated lands, which is indeed awful. 
Deforestation may lead to soil erosion, loss of soil nutrients, and 
decrease in transpiration and evaporation losses, which may 
consequently lead to desert encroachment. Historically, trees are 
cut down for timber, firewood and for other domestic or 
agricultural purposes around Mubi area. ( Sadiq and Tekwa, 2018) 
Consequently, these actions may lead to climate change and global 
warming problems as well as depletion of certain soil resources. 
Deforestation activities in the study area over the years are now 
triggering desert encroachment and extensive erosion. Similarly, 
Adebayo (2004) explained that vegetation in Mubi-north has been 
seriously depleted and the limited woodlands (of about 25 %) have 
been reduced by half. These woodlands are fast losing their 
existence through deforestation. Farmlands themselves are 
gradually transforming into bare surfaces due to a combination of 
over- cultivation and urbanization. The fact that Mubi area has the 
largest land covered by bare surfaces, in the region makes it a 
disaster zone in the whole region. The evidence of deforestation in 
the study is very clear from plates shown below; 

 
 

Plate 2. Deforestation activity at Sebore Village in Mubi area . 
 
• Overgrazing 
         Overgrazing implies excessive grazing or removal of grasses 
by animals, thereby exposing soils to degradation. Production 
sytem of livestock is predominantly extensive rather than 
intensive, using range-land, crop residues and collected fodder to 
a greater extent than sown pastures and concentrates ( Gadiga, 
2004) Therefore, looking at the extensive nature of the production 
system, nomadic cattle rearers move their herds in and out of the 
area in accordance with seasonal changes as a consequence 
predisposing the soil to loss of organic matter, of texture, structure 
and compaction which are premises of nutrients availability.  
Similarly, Mubi is one of the major international cattle markets in 
Africa.  High population of cattle reaches Mubi through several 
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routes of Cameroon and Chad Republics and thereby causing 
overgrazing and soil compaction problems that initiate soil 
degradation. Overgrazing affect soil structure, compaction rates, 
porosity, and top soil depletion. This may lead to soil erosion and 

reduced soil fertility. The plates below portrayed the evident 
overgrazing in the area.  
 

 

 
Digil                                   Sabon- Gari                                          Sebore 

Plates 3.Effect of overgrazing on destruction of crop residues and soil structure 
 
• Removal of Crop Residues  
         Crop residues include harvested and un-harvested plant parts 
such as cereal-straw, stubbles, legume-haulms, plant roots, cereal-
husks cassava peels, cocoa pods, etc, are all components of crop 
residues. Usually, the amount of crop residues after each harvest 
are extensively and immediately utilized for many purposes such 
as fencing, housing, fodder (hay), and fueling (fire wood) at the 
expense of soil surface coverage. In Mubi region, most farmers 
usually gather crop residues on their farms and sell them to 
pastoralists as a source of income without minding its negative 
implications or even understand the need to recycle such crop 
residues as sources of soil fertility enrichment on their farmlands. 
Understanding the pivotal role of crop residues in soil 
improvement by the peasant farmers in Mubi is indeed crucial. 

Himadri and Dharamuir (2009) reported that cereal-straw and 
residues on maturity contains about 0.5% nitrogen (N), 0.6% P205 
and 1.5% K20 on the average, while the quantity of nutrients in 
legume residues are much higher than those in cereal straws. The 
nutrient potentials of cereal straw/residues are: 0.7 million tone of 
N, 0.84 million tone of P2O5 and 2.1 million tons of K2O. It was 
observed that even if 50% of these crop residues are utilized as 
animal feeds, the rest will still be mobilized during recycling of 
plant nutrients and in some other beneficial activities in soils and 
plants with optimal improvements. In Mubi region, more than 
50% of crop residues are utilized for animal feeds and othaer 
economic purposes (Plate: 4.). 
           

 
 

Plate: 4. Removal of crops by the farmers for economic purposes from various places within Mubi Region. 
 
• Indiscriminate Bush Burning     
         This is a continuous uncontrolled burning of bush which 
subsequently destroys soil structures, texture, microorganisms and 
losses of nutrients in gaseous form. Over the years, most of the 
indiscriminate bush burning around Mubi area occurs during 
hunting of rodents and other bush meats by some of the villagers 

at the end of the rainy seasons. Bush burning activities extensively 
affects soil structures and microbial population. In addition, 
pastoralists also set fire on bushes usually at the onset of rainy 
seasons in order to facilitate faster germination, sprouting or 
rejuvenation of some grasses and shrubs as feeds for their 
livestock. ( Sadiq and Tekwa, 2018).  
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Plate.5: Indiscriminate bush burning practices Mubi area. 
 
         Generally, from the historical point of view, human induced 
soil degradation had affected 46 million ha in Africa and 15 
million ha in Asia (FAO, 2000) out of these, 25 percent of soils in 
Africa and 67 percent in Asia are moderately to severely degraded 
(Roy et al., 2004). 
 

3. CLIMATIC FACTOR 
         Climate change is an overarching driver affecting numerous 
soil nutrients availability in the area most especially organic 
matter. Organic material in the soil is essentially derived from 
residual plant and animal material, synthesized by microbes and 
decomposed under the influence of temperature, moisture and 
ambient soil conditions. Ajoade,2004), most plants begin to 
accumulate organic matter at the temperature of about 0°C 
increasing in amount up to 25°C then decreasing to zero at 40°C. 
The temperature regime in Mubi region is warm to hot throughout 
the year, because of high radiation which is relatively evenly 
distributed throughout the year had leads to loss of organic matter 
because of higher decomposition rates most especially when  there 
is a gradual increase in temperature from January to April with 
seasonal maximum occurring with about 35-37 0C respectively. 
Similarly, rainfall intensity, which relates the total amount of 
rainfall to its duration, is very important parameter controlling the 
probability and seriousness of soil erosion. Mubi region has the 
highest mean rainfall intensity (18-24 mm) in Adamawa state ( 
Adebayo, 1997: Musa and Adebayo, 2004). This high rainfall 
intensity makes the area more vulnerable to soil erosion as a result 
of high runoff, infiltration and leaching of soil nutrient 
subsequently reducing fertility of the soil area respectively. 
 

VI. CONCLUSION 
         Obviously, the impact of soil fertility degradation in Mubi 
area is highly glaring and easily observable and felt by the farmers. 
This phenomenon in its practical sense affects hugely the quantity 
of food crops produce in the area. Most of the factors responsible 
for the decline in soil fertility in the area are of human induce 
agronomic and climatic factors which encompasses crop  removal, 
poor management, soil erosion, deforestation, overgrazing, bush 
burning among others. Similarly, despite the apparent fertility 
degradation of soil in the study area the efforts made by the 
peasant farmers in the area towards application of cultural soil 

conservation techniques were very low and also some were found 
to be non-existent. Farmer’s attitudes on lack of technical know-
how and shortages of man power are hindering effective adoption 
of soil conservation techniques in the area.   
 

VII. RECOMMENDATION 
         The dream of optimum food production for the growing 
population will be actualized when the aforementioned soil 
fertility dilemmas facing the farmers in the study area are 
dismantled. To dismantle them, this paper therefore recommends 
the ardent need for inculcating extensions agent actively towards 
educating the farmers on the substantive factors affecting soil 
fertility degradation. Intensive training on workable soil 
conservation techniques that will improve and sustain the nutrient 
status of the soil should be made available to the small scale 
farmers in the area by the extension workers.  
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Abstract : Problems with outsourcing employment agreements are indeed quite varied. Because its use in the business world in 
Indonesia is now increasingly prevalent and is a necessity that cannot be delayed by business people, while existing regulations 
are not yet sufficient. For workers this system is a source of social anxiety, does not provide assurance of work certainty and the 
absence of wage protection and welfare guarantees. Outsourcing is considered as a business strategy that has very significant 
advantages, especially in terms of decreasing production costs or operating costs of the company. For the government, this 
system is one solution to overcome the unemployment rate and as a lure for investors to invest in Indonesia. Outsourcing is a 
system that is dilemmatic. The many deviations in outsourcing practices from positive legal concepts and their original legal 
theories seem to be more in favor of the interests of employers and always harm workers / laborers, giving rise to the pros and 
cons of removing this outsourcing system. The existence of these new norms is expected to enforce the provisions that should be 
carried out, explain the multi-interpretative formulations so that there are no more deviations in outsourcing practices that take 
refuge behind Law No. 13 of 2003 concerning Labor, even though judicial review has been carried out. To perfect the positive 
law, currently there is enough reason for the government and the House of Representatives to amend the Labor Law. According 
to the author, the legal opinions contained in this review are described in the material on the Legal Opinion of Transfer of 
Employment Contracts or Providers of Workers' Services (Legal Opinion on Outsourcing Transfers) related to the existing 
Constitutional Court ruling and Labor Law. If necessary, it must be revised immediately into the Law so that the implementation 
of the decision is more optimal. For this reason, the authors expect a change to the Manpower Act, to achieve a legal revision of 
outsourcing that will tighten the implementation of outsourcing in the future. 
 
 
Keywords: Work agreement; outsourcing dispute; transfer of chartering 
 
 

1. INTRODUCTION 
 

Talking about outsourcing practices has always been a hot topic in Indonesia, because until now the demand for the 
elimination of the outsourcing work system has been constantly shouted by workers in our country. Every Labor Day on May 1, 
known as May Day, this demand is always echoed. Even various continuous efforts have been made to review the articles in the 
Manpower Act which regulate outsourcing. 

Outsourcing is a system that is dilemmatic. On the one hand the implementation is considered to be very detrimental to 
the workers and on the other hand this system is actually very beneficial for the entrepreneurs. For workers this system is a source 
of social anxiety, does not provide assurance of work certainty and the absence of wage protection and welfare guarantees. 
Workers feel they do not get justice and do not get protection from their rights as workers. So far, the outsourcing system has 
placed workers in unprotected positions and termination of employment without severance pay or compensation after the end of 
the contract period can be done. Labor is only considered a commodity. Therefore many opinions say that this outsourcing system 
is a form of modern slavery. [Wijayanti, 2012]. 

Whereas from the point of view of the entrepreneur the outsourcing work system is a work system that is used to achieve 
efficiency in order to increase company productivity. Outsourcing is considered as a business strategy that has very significant 
advantages, especially in terms of decreasing production costs or operating costs of the company. For the government, the 
outsourcing system is one solution to overcome the high unemployment rate and as a lure for investors to invest their capital in 
Indonesia. The amount of investment is often a measure of a country's economic performance as well as the level of employment 
in the formal sector. In addition, investment and labor absorption together have a public aspect which, if there is an imbalance, the 
impact will spread to the public domain and eventually become a social problem. [Hilman, 2009]. Then whether the Government 
and the State Apparatus authorized to determine the Act can show their responsibility in overseeing the solution provided so that 
the implementation does not deviate from the 1945 Constitution as the highest source of law in our country. 
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Outsourcing is referred to as one of the solutions for the government to overcome the problem of unemployment and 
attracting investors as stipulated in articles of the Manpower Act No. 13 of 2003. In its development to date there have been many 
protests from the workers because it turns out that the implementation is full of irregularities that are very far from the existence 
of legal protection and justice for workers. Whereas it is clear in the 1945 Constitution that legal protection of workers is a basic 
right that is inherent and protected by the constitution as stipulated in article 27 paragraph (2) of the 1945 Constitution which 
reads "every citizen has the right to work and livelihood that is appropriate for humanity" and article 33 paragraph (1) which 
states that "The economy is structured as a joint effort on the principle of kinship". So it can be said that this violation of basic 
rights protected by the constitution is a violation of human rights. Protection of workers is intended to guarantee the basic rights 
of workers and ensure equality and treatment without discrimination on any basis to realize the welfare of workers and their 
families while taking into account the development of business progress and the interests of employers. 

In work relations can be the occurrence of conflict or dispute, whether it is between workers and companies using 
outsourcing workers and workers with outsourcing labor supply companies, there are several tools that can be used to solve it, 
namely bipartite, then arbitration, conciliation, mediation (all three of which include settlement outside the court), then the 
Industrial Relations Court (PHI) at the first level and the Supreme Court at the appeal level (in court). The new norms that have 
been produced by the Constitutional Court, should be used as an opportunity to straighten out outsourcing practices in Indonesia 
so that they can benefit both workers and employers. With the existence of new norms produced by the Constitutional Court, it is 
expected that enforcement of the provisions that should be carried out, explains the multi-interpretative formulations so that there 
are no more deviations in outsourcing practices that are behind the Labor Law No. 13 of 2003. 

To perfect the existing positive law, currently there is enough reason for the government and DPR RI to make changes to 
the Manpower Law. According to the authors, the legal opinions contained in this review as the authors describe in the Theory of 
Transfer of Job Charts or Employee Service Providers (Outsourcing Transfer Theory) are related to the existing Constitutional 
Court ruling and Labor Law. So it needs to be translated into law so that the implementation of the decision is more optimal. 
Therefore, changes in the labor law constitute an urgent need to tighten the rules of outsourcing so that the practice of outsourcing 
works better in the future. 

In its implementation, this transfer also raises several problems, especially labor issues. Problems with outsourcing are 
indeed quite varied. This is because the use of outsourcing in the business world in Indonesia is increasingly prevalent and has 
become a necessity that cannot be delayed by business actors, while the existing regulations have not been too adequate to 
regulate the ongoing outsourcing. Starting from the explanation above, the problem of this research is: what is the mechanism for 
resolving disputes over outsourcing work agreement after the Constitutional Court's decision to tighten the rules of outsourcing so 
that the practice of outsourcing works better in the future? 

 
2. METHODOLOGY 

 
The method in this descriptive paper. While this type of research is legal juridical normative research, namely research 

on the rules of law (regulation legislation) is relevant. The study of positive law is done by evaluating the terms of conformity 
between one rule of law and other legal norms, or with legal principles recognized in existing legal practice. A positive law 
inventory is an activity that must be done first as a basic introduction. Before finding the legal norms that must be known in 
advance what positive law applies. 

 
3. RESULTS AND DISCUSSION 

 
 
Legal Basis of Outsourcing in Indonesia 

 
Outsourcing is nothing new. Outsourcing as a legal institution has been known since the Dutch colonial era. A work 

agreement in Dutch called Arbeidsoverenkoms, has several meanings. In Article 1601 a Civil Code provides the following 
understanding: A work agreement is an agreement where the party (the worker), ties himself to under the orders of the other party, 
the employer for a certain time doing work by receiving wages. Law Number 13 of 2003, Article 1 number (14) provides an 
understanding, namely: Work agreement is an agreement between workers / employers and employers or employers that contains 
work conditions, rights and obligations of both parties. In addition to the normative understanding as mentioned above, Iman 
Soepomo argues that "a work agreement is an agreement where the first party, the laborer, binds himself to work by receiving 
wages on the other party, the employer who binds himself to employing workers by paying wages". [Imam Soepomo, 1983].  
Then according to Subekti the work agreement is: "An agreement between a worker and an employer, which agreement is 
characterized by characteristics, the existence of a certain wage or salary agreed upon and the existence of a relationship on the 
border (Dutch is compared), which is a relationship based on which party one (employer) has the right to give orders that must be 
obeyed by another ". [Subekti, 1977]. 

So before the Manpower Act came into effect as a positive law, the labor law does not regulate outsourcing. The 
regulation regarding outsourcing and the specified Time Work Agreement (PKWT) was first regulated in the Minister of 
Manpower Regulation (Permenaker) Number 5 of 1995 in conjunction with Minister of Manpower Regulation Number 2 of 1993. 
Seeing the substance of Chapter IX of the Manpower Law specifically regarding PKWT adopt the contents of the two 
Permenaker. [Pangaribuan, 2012]. 
In its development, the Labor Law Number 13 of 2003 was born. Thus the legal basis for outsourcing arrangements was Article 
64, Article 65 to Article 66 in conjunction with article 1 number 15 in conjunction with Article 59 of Law Number 13 of 2003. 
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The term outsourcing is referred to as partial submission execution of work to other companies. Provisions of Article 64 to Article 
66 of Law Number 13 of 2003 are further elaborated in the Minister of Manpower Regulation Number KEP.100 / MEN / VI / 
2004, concerning PKWT jo Minister of Manpower and Transmigration Number KEP.101 / MEN / VI / 2004 concerning 
Procedures for Licensing Worker Service Providers / Workers jo the Minister of Manpower and Transmigration Number 
KEP.220 / MEN / X / 2004 concerning Terms and Conditions for Submitting a Part of the Work to Other Companies. [Wijayanti, 
2012]. 

From this description it can be concluded that this outsourcing has two kinds of legal basis, namely State Administration 
Law as regulated in the Manpower Law and the Organic Regulations as its implementation, including Kepmenakertrans No. KEP-
101 / MEN / VI / 2004 and Kepmenakertrans No. KEP-220 / MEN / X / 2004 and the legal basis of the second outsourcing is 
Civil Law, especially the contract law in the KUH Perdata / BW. 

In its journey, this provision has been submitted for a judicial review and has been decided by the Constitutional Court 
with Decision Number 27 / PUU-IX / 2011 which mandates the guarantee of continuity of work and the terms of protection for 
workers / laborers who work in contracting companies as well as provider companies workers' services. Based on the Decision of 
the Constitutional Court, the Government refined the Decree of the Minister of Manpower and Transmigration Number KEP.101 / 
MEN / VI / 2004 concerning Procedures for Licensing of Workers / Labor Service Providers and Decrees of the Minister of 
Manpower and Transmigration Number KEP.220 / MEN / X / 2004 concerning the Requirements for Submission of Partial 
Implementation of Work to Other Companies became the Minister of Manpower and Transmigration Regulation Number 19 of 
2012 concerning Terms of Partially Submitting the Work Implementation to Other Companies. In order to optimize the 
implementation of partial submission of work to other companies as stipulated in the Minister of Manpower and Transmigration 
Regulation Number 19 of 2012, the Guidelines for Implementation of the Minister of Manpower and Transmigration Regulation 
Number 19 of 2012 concerning the Terms of Partial Delivery of Work to Companies Other [Circular of the Minister of Manpower 
and Transmigration of the Republic of Indonesia Number SE.04 / Men / VIII / 2013]. 

This legal basis indeed reinforces that the outsourcing work system in Indonesia has existed in the history of labor in 
Indonesia and is currently stipulated in the Laws and Regulations. However, the problem is that the implementation of 
outsourcing within a few years after the issuance of Law Number 13 of 2003 concerning Labor has still experienced various 
weaknesses mainly due to the lack of regulations issued by the Government as well as injustices in the implementation of working 
relations between employers and workers. However, currently the practice of outsourcing cannot be avoided by workers 
especially for entrepreneurs who feel the benefits of getting legality without regard to matters that are prohibited, namely Article 
64, Article 55 up to Article 66 of Law Number 13 Year 2003 concerning Employment. 

Deviation from the Implementation of an Outsourcing Work Agreement 
Outsourcing is known to have a strong legal basis in Indonesia. The outsourcing work system has also been stipulated in the 
current labor laws and regulations. Then  is it true that the outsourcing system that has existed since hundreds of years ago in 
Indonesia is a wrong system? Is it true that the articles governing outsourcing have neglected rights and justice for workers so that 
they must be removed from existing laws and regulations? 

The practice of outsourcing is related to three parties, namely employers (principals), managers or providers of labor 
(vendors) and workers themselves. The position of the three parties will be clearer by discussing the articles that regulate it, 
namely Article 64, Article 65 to Article 66 of Law Number 13 of 2003. Mentioned in Article 64, that "the company can surrender 
a portion of the work to other companies through a contract agreement workers or workers' services provided in writing ". There 
is no official explanation regarding the formulation of Article 64. However, there are two forms of agreement to be able to carry 
out the partial surrender of the implementation of the work, namely the agreement on contracting workers and the agreement to 
provide workers / laborers services. From the provisions of Article 64 it can be interpreted that there are two types of outsourcing, 
namely "outsourcing the work that is based on the contract of work contracting and outsourcing of workers who are based on the 
existence of workers' service provision agreements. From this article it can be seen that there are deviations, namely the 
formulation contradicts the legal concept of work relations. Where there are 3 (three) elements that must be fulfilled in the 
employment relationship, namely the existence of work, the existence of orders and wages (article 1 number 15 of Act No. 13 of 
2003). Because the order is given by the provider of employment to the worker, the one who enjoys the work is the employer, but 
the Law formulates a legal relationship that arises only between the service provider company and the worker. The instructor 
should be responsible for the employee, including all rights based on the Act. So the working relationship in outsourcing should 
be formulated between the employer and the worker, not between the company providing the services of workers and workers. 

This is where the status of workers becomes blurred juridically, and the weakness of this Law in formulating legal 
relations in the outsourcing work system is used as a gap for employers to implement outsourcing systems that are full of 
irregularities regardless of the fate of the workers. 

In terms of chartering workers as formulated in Article 65 of Act No. 13 of 2003 that the conditions for charting work 
based on this article are written, legally incorporated, based on an unspecified time work agreement (PKWTT) or a specified time 
employment agreement (PKWT), and other requirements, namely: carried out separately from the main activity, carried out by 
direct or indirect orders from the employer, is an overall supporting activity of the company and does not directly inhibit the 
production process. For a Specific Time Work Agreement (PKWT), the basis for the arrangement is Article 59 of Act No. 13 of 
2003. PKWT can only be made for certain jobs which according to the type and nature of the work will be completed in a certain 
time, namely: work that is once completed or temporary in its nature, the estimated work is completed in a time that is not too 
long and for a maximum of 3 (three) years, seasonal work, or work related to new products, new activities, or additional products 
that are still in probation or exploration. [Law Number 13 of 2003] 

The use of outsourcing labor in supporting activities or activities that are not directly related to the production process as 
mentioned in the explanation of Article 66 of Act Number 13 of 2003 that what is meant by supporting activities or activities that 
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are not directly related to the production process are related activities in outside the core business of a company. The activity is an 
activity that supports and facilitates the implementation of the main activities and is an additional activity which if not carried out 
by the employer company, the process of implementing the work will continue as it should. Supporting service activities as 
discussed include: 

1. "Cleaning service business; 
2. Efforts to provide food for workers / laborers (catering); 
3. Business security forces (security / security unit); 
4. Business support services in mining and oiling; and 
5. Efforts to provide transportation for workers / laborers. "[Minister of Manpower and Transmigration Regulation Number 

19 Year 2012] 
 

From these provisions, it appears that the regulation regarding the conditions for employing contract workers is very 
limited (limititif). Even permanent jobs, also use contract workers. The form of work done is to involve the outsourcing company 
to employ several parts of the company's work. Based on the Operational collaboration, outsourcing companies recruit contract 
workers. In the midst of limited employment opportunities, these outsourcing workers have little choice but to accept the work 
conditions offered. [Libertus Jehani, 2008]. 

Having the formulation in the article, in its implementation many entrepreneurs do not carry out or do deviations from 
what has been stipulated in the article which outlines the rules for chartering work. Entrepreneurs, even today, buy a lot of core 
work or core business, some even give up all their work to other companies with an outsourcing system. The formulation of job 
vacancies is a source of conflict which always raises different interpretations which are based on interests between workers and 
employers. 

In the case of legal objects of outsourcing, the submission of part of the work. Here part of this work or work can be 
called a legal object. Whereas workers cannot be called legal objects. workers are people who should be legal subjects. So 
according to this Article the object of law is work not people. However, in its implementation, the legal object in the agreement 
between the employer company (principal) and the labor provider company (vendor) is the person. People here have been traded 
and this has violated human rights. Back the loopholes and weaknesses of the Law are part of the deviation in the outsourcing 
work system and are best utilized by entrepreneurs to unilaterally benefit the company. 

Another part of this Law is Article 66 stated about the conditions that must be met by providers of workers / labor 
services for supporting service activities or activities that are not directly related to the production process. Although in one of the 
verses already mentioned in terms of the provisions referred to in paragraph (1), paragraph (2) letters a, letter b, and letters d and 
paragraph (3) are not fulfilled, then by law the status of employment relations between workers / laborers and labor service 
provider companies turn to work relations between workers and employers. In fact it is very clear that the provision has 
determined that the company can only buy jobs that are merely supporting activities and if they violate these requirements, the 
existing employment relationship must be transferred. But the implementation that happened in reality is not the case. 

Many employer companies do not fulfill the provisions of the articles governing outsourcing. Article 64 up to Article 66 
of Act No. 13 of 2003 with all its weaknesses, always looks for loopholes by employer companies or service provider companies 
to benefit their own companies regardless of the fate of workers who are regarded as objects that need not be considered rights 
their rights. 

Outsourcing is a problem for companies, especially for workers. Therefore there are pros and cons to the use of 
outsourcing, here are some of the descriptions in table 1. 

 
Table - 1. Pro - Cons Of Using Outsourcing In The Company 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Outsourcing cannot be seen in the short term, using outsourcing companies will certainly spend more as an outsourcing 
management fee. Outsourcing must be seen in the long term, starting from employee career development, efficiency in the field of 
labor, organization, benefits and others. The company can focus on its main competencies in the business so that it can compete in 
the market, where the internal matters of the company that are supporting are transferred to other more professional parties. 

 
PRO OUTSOURCING 

 
CONS OUTSOURCING 

- Business owners can focus on the core 
business. 

- Cost reduction. 
- Investment costs turn into shopping 

costs . 
- No more messing with or by turnover 

of labor .  
- Part of the modernization of the 

business / company world.  

- Uncertainty of employment status and 
threat of layoffs for workers. 

- Differences in Compensation and Benefit 
treatment between internal employees and 
outsourced employees.  

- Career Path in outsourcing is often 
unplanned and directed.  

- Service user companies are very likely to 
cut off cooperation with outsourcing 
providers and lead to unclear employment 
status. 

- Human / worker exploitation.  
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Outsourcing is a work system that develops along with the increasing needs of employers for flexible working 
relationships in the labor market (LMF). The LMF system is intended to simplify and provide flexibility to entrepreneurs to 
accumulate the highest profits. With this system, entrepreneurs are free to develop their capital without having to be burdened 
with high production costs and social responsibility for the workforce, as campaigned by Bappenas [Bappenas, 2005], laborers are 
like merchandise in the market which must be flexible with respect to time, type of work and wages, easy to recruit and easy to 
lay off workers / workers. Even though it is not permitted by Law Number 13 of 2003 concerning Labor, in the actual practice the 
outsourcing agreement always uses a Specific Time Work Agreement (PKWT), even the company providing labor (vendor) often 
changes while the worker / laborer is permanently working and the object is still exists (same). 

These deviations will continue to occur if the government does not act decisively to review the articles governing 
outsourcing that exist in the Manpower Act No. 13 of 2003. The government should immediately revise the weaknesses in the 
existing articles and close the gaps used by certain parties for their own benefit. The government should also act decisively to 
provide legal sanctions to employers or parties who are found to have committed irregularities in the implementation of this 
outsourcing system. 

Dispute Settlement of Outsourcing Disputes Inside and outside the Path of the Industrial Relations Court (PHI) 
Furthermore, in the work relationship, conflicts and disputes can occur, either between workers and the user companies 

(principle) of outsourced workers and workers with outsourcing labor vendors. As stated by Ronny Hanitijo Soemitro: 
Conflict is a situation or situation in which two or more parties fight for their respective goals which cannot be united 

and where each party tries to convince the other party about the truth of their respective objectives. As social beings who interact 
with other humans, it is natural that in such interactions there are differences of understanding that result in conflicts between one 
another, is something common, what is important is how to minimize or find a solution to the conflict, so that conflicts are 
happens does not cause negative excesses. Likewise in the field of labor / employment, even though the parties involved have 
been bound by a work agreement but the conflict remains unavoidable. [Ronny Hanitijo Soemitro, 1984] 

If the rights of outsourced workers are not provided by the employer there are several tools that can be used to solve 
them, namely bipartite, then arbitration, conciliation, mediation (all three of which include a settlement outside the court), then the 
Industrial Relations Court (PHI) at the first level Province and Supreme Court at the appeal level. 

Disputes that can be resolved by conciliation are interest disputes, layoff disputes, and disputes between unions in only 
one company. While disputes that can be resolved by mediation are rights disputes, interest disputes, layoff disputes, disputes 
between trade unions / labor unions in one company. Furthermore, industrial relations dispute resolution through the courts as 
stipulated in the labor law there are only two court institutions that can resolve industrial relations disputes, namely the Industrial 
Relations Court at the first level and the Supreme Court (MA). PHI is an ad hock in the general court that will adjudicate disputes 
that have not reached an agreement. 
The Industrial Relations Court (PHI) has the duty and authority to examine and decide: 
 
a. At the first level regarding rights disputes; 
b. At the first level regarding layoff disputes; 
c. At the first and last level regarding interest disputes; 
d. At the first and last level regarding disputes between trade unions in one company. [Law Number 2 Year 2004, Article 56]. 
 
Industrial Relations Dispute Resolution Mechanism 

 
In general, the procedural law that applies to the Industrial Relations Court is the Civil Procedure Law which applies to 

courts in the General Justice environment, except those specifically regulated in Law Number 2 of 2004 concerning PPHI. This is 
explicitly stated in Article 57 of Law Number 2 Year 2004, thus this provision regulates the provisions and procedures of 
proceedings which are special provisions (lex specialis) and general procedural law provisions that apply so that general civil 
procedural law only applies if not regulated in the specific law. 

One thing that becomes a special character in the procedural law of the Industrial Relations Court is the explicit 
determination of the period of settlement of cases in a relatively short period of time. For the case of Industrial Relations Disputes 
at the first level, Law Number 2 Year 2004 has limited the period of awarding a decision no later than 50 (fifty) working days 
from the first session (Article 103). The limitation of the deadline is also stated in other articles in Law No. 2 of 2004 including: 
Article 88 paragraph (1) which states: "The Chairperson of the Court at the latest 7 (seven) working days after receiving the claim 
must have determined The Panel of Judges consisting of I (one) Judge as Chairperson of the Assembly and 2 (two) Ad-Hoc 
Rights Persons as Assembly Members who examine and decide disputes ", Article 89 paragraph (1) Within 7 (seven) days at the 
latest work since the determination of the Panel of Judges, the Chair of the Judge must have conducted the first hearing. 
 
Dispute Settlement of Outsourcing Disputes After Decision of the Constitutional Court 
 
A. Outsourcing and Certain Time Work Agreements 

Lately outsourcing has become one of the most popular phrases or vocabulary in conversation. Actually, the practice of 
outsourcing has taken place before the government enacted Law Number 13 of 2003 concerning Manpower (Labor Law). The 
practice of outsourcing is very easy for us to find, especially in the oil and gas mining sector. 

The fact that many deviations occur in the outsourcing work system makes workers not stop to continue to fight for the 
elimination of outsourcing from the labor law. Starting from conducting demonstrations from various trade unions and labor 
alliances to submitting a review to the Constitutional Court about the articles governing outsourcing. Workers hope that these 
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articles will be abolished or reviewed so that they are able to adopt the interests of workers, namely obtaining justice, 
guaranteeing employment when vendors are replaced, wage protection, welfare guarantees and the rights that workers must 
obtain. 

Before the Manpower Act came into force as a positive law, Law No. 13 of 2003 concerning Labor did not regulate the 
outsourcing system. The regulation on outsourcing and the Specific Time Work Agreement (PKWT) was first regulated in the 
Minister of Manpower Regulation (Permenaker) Number 5 of 1995 and the Minister of Manpower Regulation Number 2 of 1993. 
Seeing the substance of Chapter IX of the Manpower Law specifically regarding PKWT, legislators adopt the contents of the two 
Permenaker mentioned above. 

In its development shortly after the labor law was implemented, it still did not provide assurance of work, as many as 37 
unions / labor unions submitted opposition to the legalization of this outsourcing and PKWT system. The method is to submit a 
judicial review to the Constitutional Court (MK) as registered with the application Number 12 / PUU-I / 2003. 

There are several articles that have been tested, including Article 59, Article 64, Article 65 and Article 66 of the 
Manpower Law which regulate outsourcing. At that time, the Constitutional Court rejected the application for the three 
provisions. One of the considerations in the decision No. 12 / PUU-I / 2003 said that "the outsourcing system is not a modern 
slavery in the production process". 

Workers' efforts against the outsourcing system and contract work (PKWT) seemed to never stop. The proof is that the 
demand to abolish the outsourcing system and contract workers (PKWT) re-entered the Constitutional Court building. In the 
application register Number 27 / PUU-IX / 2011 noted Didik Supriadi representing the Alliance of Indonesian Electric Meter 
Meter Readers (AP2MLI) submitted a judicial review of Article 59, Article 64, Article 65 and Article 66 of the Manpower Act 
No. 13 of 2003. 

The constitution escort granted Didik Supriadi's request in part and rejected the application for Article 59 and Article 64 
of the Manpower Act. The Constitutional Court explicitly stated that the two provisions did not conflict with the 1945 
Constitution. 

Trade unions welcomed the decision of the Constitutional Court with various arguments that were not in line. Some are 
happy and some are sneering. Groups that are happy assume that the Constitutional Court has declared outsourcing and PKWT as 
illegal practices. Another assumption concluded, the Court had abolished the outsourcing system and PKWT. The pouting said, 
the Constitutional Court's decision legalized and constituted the outsourcing system and PKWT [Pangaribuan, 2012] 

The response of the workers / laborers to the Court's decision is certainly different from the government. That's a 
consequence of political psychology. However, the substance of the law granted by the Constitutional Court was the work of the 
government's struggle in the Republic of Indonesia's Parliament. The Court's consideration said that Article 65 paragraph (7) and 
Article 66 paragraph (2) letter (b) of the Manpower Law "unconstitutional conditional" (conditionally unconstitutional) proved 
that the contents of the Manpower Act were increasingly contradictory to the 1945 Constitution. as such, it is sufficient as an 
argument accusing the Indonesian House of Representatives and the government of ignoring the constitution when drafting law 
material. 

The decision of the Constitutional Court No. 27 / PUU-IX / 2011 also gives more shocking effects when compared to 
other Constitutional Court decisions in the field of Labor. Some say, the legal basis for outsourcing is not valid after the decision 
of the Constitutional Court. In fact, PKWT which was signed before the Constitutional Court's decision by some was considered 
to have contradicted the decision of the Constitutional Court. 

To answer this, the Director General of Industrial Relations Development and Workers' Social Security Ministry of 
Manpower and Transmigration issued Circular Letter (SE) No. B.31 / PHIJSK / I / 2012 dated January 20, 2012. Which regulates 
more precisely the mechanism that has been running so far, so that the rights of outsourced workers are truly guaranteed. The 
final point of the SE outlines the attitude of the Ministry of Manpower related to the effectiveness of the timing of the ruling of 
the Constitutional Court. Namely, the PKWT that had existed before the Constitutional Court ruling remained valid until the end 
of the agreed time. 

To harmonize the understanding of the existence and opportunities of outsourcing practices and PKWT, we need to 
carefully examine the decision and consideration of the decision of the Constitutional Court in question. In legal considerations, 
the Constitutional Court affirms that outsourcing is a reasonable business policy of a company in the context of business 
efficiency. But workers who carry out work in outsourcing companies must not lose their rights protected by the constitution. In 
order for workers not to be exploited, the Constitutional Court offered two outsourcing implementation models. 

The first model, by requiring that work agreements between workers and companies implementing outsourcing (vendors) 
not be in the form of a certain time work agreement (PKWT), but in the form of a written time-based work agreement (PKWTT). 
Therefore, the working relationship between workers and outsourcing companies is considered constitutional as long as it is 
carried out based on the written PKWTT. This model is not new because Article 65 paragraph (7) and Article 66 paragraph (2) 
letter (b) of the Manpower Act have arranged it optionally, that is, it can be PKWT or PKWTT. The second model, continued the 
Constitutional Court, applies the principle of transfer of protection for workers (TUPE) that works for companies that carry out 
outsourcing (vendor) work, workers must continue to obtain their rights. 

The main part of the Constitutional Court ruling stated that "the term work agreement phrase in Article 65 paragraph (7) 
and Article 66 paragraph (2) letter (b) of Law Number 13 of 2003 concerning Manpower is contrary to the 1945 Constitution of 
the Republic of Indonesia and does not have binding legal force as long as the work agreement is not required to transfer the 
protection of rights for workers / laborers whose work object still exists, even though there is a change of company that carries out 
part of the contract work from another company or worker / laborer service provider company. " and so on in the decision above 
applies as a condition if the employer uses the PKWT system. 
The following are some notes related to the decision regarding the Court's decision and legal considerations above: 
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a) The Constitutional Court stated Article 59, Article 64, Article 65 except paragraph (7) and Article 66 except paragraph (2) 
letter (b) of Law No. 13 of 2003 concerning Manpower does not conflict with the 1945 Constitution. That is, provisions 
other than paragraph (7) in Article 65 and paragraph (2) letter (b) of Article 66 remain valid as positive law. Thus, 
employers can still submit or buy their work to other companies so that the outsourcing system can still be implemented. 
This is in accordance with the MK's consideration stating "... the partial surrender of work to other companies through an 
agreement to write work in writing or through a service provider company (outsourcing company) is a reasonable business 
policy of a company in the context of business efficiency. " 

 
b) The Constitutional Court does not state the outsourcing system as a prohibited system in business relations and employment 

relations between workers and employers. In that position, Article 64 of Law No. 13 of 2003 remains legal as a legal basis 
for companies to carry out outsourcing and Article 65 except paragraph (7) and Article 66 except paragraph (2) letter (b) as 
technical work relations in outsourcing companies. 

 
c) What is not binding in Article 65 paragraph (7) and Article 66 paragraph (2) letter (b) of Law No. 13 of 2003 is only about 

the phrase "certain time work agreement" as long as it does not regulate the guarantee of transfer of rights to the next tender 
winner company. The Constitutional Court does not mention what is meant by the transfer of protection of workers' rights 
but it can be understood to include 4 (four) things, namely: (a) guarantee of continuity of work when the contract is over / 
provision of labor; (b) the guarantee of receiving wages is not lower than that of the previous service provider / chartering 
company; (c) guarantee of the fulfillment of the rights of workers / laborers in accordance with the laws and regulations that 
have been agreed upon; and (d) guarantee of the calculation of the working period if there is a change in the worker / laborer 
service provider company for wage adjustments calculated from the accumulated work period that has passed. 

 
d) Employers can implement an outsourcing system with PKWT status as long as the PKWT work agreement contains a clause 

that guarantees the protection of workers' rights that the work relationship of the workers / laborers concerned will continue 
to the next company, in the event the work object remains (the same). If the object of the work persists while the terms of the 
transfer of rights protection are not regulated in the PKWT work agreement, then the work relationship of the worker / 
laborer must be in the form of PKWTT. Technically, the PKWT requirements can be arranged in the closing part of the 
agreement. Basically, the clause functions as a measuring tool to assess the form of work relations, whether in the form of 
PKWT or PKWTT; 

 
e) Amar the decision of the Constitutional Court does not explicitly state that the labor / labor agreement in the outsourcing 

company must be with an unspecified time employment agreement (PKWTT). In its legal considerations, the Constitutional 
Court offered PKWTT as one of the outsourcing models. In accordance with the description above, the Constitutional Court 
does not require companies to implement PKWTT. The status of PKWTT in the company only occurs if: (a) PKWT does 
not require the transfer of protection of workers '/ laborers' rights whose work object remains (the same); or (b) the company 
has implemented PKWTT from the start. 

 
 

IV. CONCLUSION 
 

1. The outsourcing work system has existed since hundreds of years ago in Indonesia. Outsourcing actually makes it possible 
to benefit both the employer and the workers. It's just that in practice, the regulation of the Manpower Act regarding 
outsourcing work systems often creates multiple interpretations which are finally utilized by certain parties or deliberately 
interpreted incorrectly to look for gaps from the weaknesses of the articles that govern them. As if every job can be 
outsourced, even if the core work. In addition, protection for workers is minimal because workers are tied up with PKWT, so 
when the contract expires, there is also a work relationship with the company and the company that has no obligation to 
compensate the severance pay for workers who get Termination of Employment (PHK). These things must be recognized as 
elementary weaknesses of the concept of outsourcing norms regulated in the Manpower Act. 

 
2. Differences in interests between employers and workers should be immediately resolved by the Government by adopting all 

workers 'demands, protecting workers' rights so that they do not only benefit one party. In economic theory, it is stated that 
capital and labor together are economic tools in which both have a significant influence and are a major factor in the 
economy of a country, therefore as far as possible both must be regulated by the State so that both synergies can be managed 
properly. 

 
3. The many deviations in outsourcing practices from positive legal concepts and their original legal theories seem to be more 

in favor of the interests of employers and always disadvantage workers / laborers, giving rise to the pros and cons of 
removing this outsourcing system. In work relations can be the occurrence of conflict or dispute, whether it is between 
workers and companies using outsourcing workers and workers with outsourcing labor supply companies, there are several 
tools that can be used to solve it, namely bipartite, then arbitration, conciliation, mediation (all three of which include 
settlement outside the court), then the Industrial Relations Court (PHI) at the first level and the Supreme Court at the appeal 
level (in court). 

 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8686
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019             705 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8686    www.ijsrp.org 

4. To perfect the positive law, currently there is enough reason for the government and the Indonesian Parliament to amend the 
Labor Law. According to the author, the legal opinions contained in this review are described in the material on the Legal 
Opinion of Transfer of Employment Contracts or Providers of Workers' Services (Legal Opinion on Outsourcing Transfers) 
related to the existing Constitutional Court ruling and Labor Law. If necessary, it must be revised immediately into the Law 
so that the implementation of the decision is more optimal. For this reason, the authors expect a change to the Manpower 
Act, to achieve a legal revision of outsourcing that will tighten the implementation of outsourcing in the future. 
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Abstract : The research on the application of equality before the law for handling the problem of domestic violence aims to 
describe and analyze more deeply the principles of legal balance, the nature of legal equality in handling cases of domestic 
violence, implementation of equality before the law, and models fair legal protection for perpetrators and victims of violence. In 
addition, this study also aims to find out and examine the proper legal service procedures as well as legal protection for victims 
and perpetrators of criminal acts of domestic violence. On the other hand there is a collaborative effort to recover victims of 
domestic violence based on Ministerial Regulation No.4 of 2006 concerning the implementation and collaboration of victims of 
domestic violence recovery as a legal policy that is expected to have an impact on the psychology of the perpetrators and victims 
for recovery and socialization in the community . The most important essence in eradicating criminal acts of domestic violence is 
to make the parties involved in conflict aware of the integrity of the household which also affects children and those around the 
family. The method used in this study is empirical juridical research with the nature of descriptive research that uses primary and 
secondary data sources with library research techniques using primary legal materials, secondary legal materials and tertiary 
legal materials. Primary legal materials are legal materials whose contents are related to government regulations or other 
institutions that have authority. Secondary legal sources are materials in the form of books and other printed materials, as well as 
software, which are the needs of this research. The results of the study found that handling cases of domestic violence in 
Indonesia required the existence of appropriate legal policies from the government and the legislature on this issue, by 
formulating an Integrated Criminal Justice System for Handling Cases of Violence Against Women (SPPT-PKKTP), an 
integrated system that show the process of linkages between agencies / authorities that handle cases of violence against women 
and access to services that are easy and affordable for women (justice seekers). Integrated criminal justice, intended to be a 
Special Court of one-stop service for resolving marital and family cases and dimensions of violence experienced. This institution 
is also expected to carry out recovery for victims and / or mediate in resolving cases with the principle of protection and non-
discrimination. There needs to be an alternative way to realize a Special Court in Indonesia, with its own characteristics, namely; 
first, a merger of civil and criminal cases is carried out to be dealt with in one assembly; second, one-stop settlement of civil and 
criminal cases in the General Court; third, the establishment of special courts in the Religious Courts; and fourth, special 
procedural law for the integration of handling civil and criminal cases in the General and Religious Courts. This concept, of 
course, is oriented on human values with a humanistic approach in providing criminal sanctions to offenders, building legal 
awareness of the perpetrators and victims, with the aim of achieving the implementation of the principle of equality before all 
people. 
 
Keywords : equality, legal balance, basic justice 
 
 

1. INTRODUCTION 
 
All citizens in their nature have the same rights and obligations. It is expressly regulated in Article 27 paragraph 1 of the 

1945 Constitution of the Republic of Indonesia, that: "All citizens together in the law and government and are obliged to uphold 
the law and the government without exception". Article 27 paragraph 2 while affirming that each citizen, between men and 
women has the same position before the law, article 27 paragraph 3 affirms that every citizen has the right and obligation to 
participate in the defense of the State.[ Article 1 Government Regulation of the Republic of Indonesia Number 18 of 2011] 

Domestic violence is one of the many forms of crime that occur and that have been identified in the international 
community Article 1 Government Regulation of the Republic of Indonesia Number 18 of 2011]. Domestic violence is a 
phenomenon which until now is a cruelty that is very difficult to monitor. This is because there are still erroneous views from 
some people that domestic violence (domestic violence) is a family problem and is very personal so that outsiders have no right to 
mix it [Anonimous, 1999]. Violence often occurs in people who are closely related, such as husband and wife, prospective 
husband and wife, family members or housemaids. Policy for establishing Law No. 23 of 2004 concerning the Elimination of 
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Domestic Violence departs from the principle that "every citizen has the right to get a sense of security and freedom from all 
forms of violence," in accordance with the philosophy of Pancasila and the 1945 Constitution of the Republic of 
Indonesia.[Aroma Elmona Martha,2007]. This view is also based on Article 28 of the 1945 Constitution of the Republic of 
Indonesia Chapter X A concerning Human Rights and its amendments. Article 28 G Paragraph (1) The 1945 Constitution of 1945 
stipulates that "Everyone has the right to personal, family, honor, dignity and property protection under his authority, and has the 
right to security and protection from the threat of fear of doing or not doing something that is a human right ".[Majelis 
Permusyawaratan Rakyat, Republik Indonesia, 2013]. Article 28 H paragraph (2) of the 1945 Constitution of the Republic of 
Indonesia stipulates that "Every person has the right to receive facilities and special treatment to obtain equal opportunities and 
benefits in order to achieve equality and justice".[ People's Consultative Assembly, Republic of Indonesia, 2013] 

Conflicts in a household often occur not only due to physical violence, but also due to psychological factors, from a wife 
to a husband. Therefore, the violence that occurs in a household should not only be seen from its physical aspect, but must also be 
seen from its psychological aspect and also seen from the cause of the violence that occurs, then concludes the truth for a legal 
event and serves as the basis for our thinking. establish a person is found guilty, logically a legal event or the occurrence of a 
criminal act can occur because there is a reason for the cause.[Aroma Elmina Martha,2007]. For this reason, domestic violence 
should be seen as not the end of an act of violence and coordinated by an authentic husband with violence, but the cause must also 
be seen as the reason for violence against a wife. Likewise the violence that is usually carried out by a wife towards her husband 
is mostly physis, as stated by Arif Rohman that; Based on its shape, violence can be classified into physical, psychological, and 
structural violence which includes: Since the issuance of Law No. 23 of 2004 concerning the Elimination of Domestic Violence, 
the government has dared to take over jurisdictions which previously belonged to the domestic domain now become the public 
domain. So far there has been a view that acts of violence against women, wives, and children are seen as natural and that this is 
treated as mere domestic conflict. This view is exacerbated by the existence of myths which demean the dignity of wives, women 
and children, whereas the husband / father who is dominant towards family members in the household with excessive attitudes as 
unequal relations between women and men takes place inside household, even accepted as something that really perpetuates 
domestic violence. From there the PKDRT Act was born which was the implementation of Law Number 7 of 1984 concerning 
Ratification of the Convention concerning the Elimination of All Forms of Discrimination Against Women. Violence against 
women and children and forms of discrimination is a global issue as well as violations of human rights that must be resolved by 
the State and the wider community. The problem of violence (violence against women, gender based violence, female violence) is 
not only an individual problem or a national problem, but is already a global problem, because it is related to the global issue of 
human rights, which is interpreted as a set of rights inherent in the nature and freedom of human beings as creatures of God 
Almighty and is a gift that must be respected, upheld and protected by the state, law, government and everyone for the honor and 
protection of human dignity (Article 1 number 1 number 39 of 1999 concerning Human Rights). 

At the international level, violence has been seen as a frame of crime against basic rights and freedoms and the 
destruction and revocation of their freedom of rights inherent in them. This is a challenge in achieving equal rights, development 
and peace that is recognized in the Nairobi Forward-looking Strategic for Advancement of Women, which recommends a set of 
actions to combat violence against women. The recommendation is borne by the Government as a legal and moral obligation to 
eliminate domestic violence through a combination of various serious steps. Domestic violence is a problem that has deep roots 
and occurs in all countries of the world. In this case, the international community has created legal standards that are effective and 
specifically give attention to domestic violence. Actions to beat women, for example, have been included in international and 
regional human rights conventions that have a binding legal nature to the state that has ratified them. The International Human 
Rights Documents include the Universal Declaration of Human Rights ("UDHR"), the International Covenant on Civil and 
Political Rights ("ICCPR"), and the International Covenant on Economic, Social and Cultural Rights ("ICESCR") which is the 
standard general information on Human Rights, where victims of domestic violence can sue their respective countries. 

Various analyzes and exposures of the above thoughts become the world's attention to the existence of a wife / woman 
who is considered a victim of a husband's violent act. It is common for a country based on law. However, the law was created not 
solely for unilaterally intended, but requires the existence of harmony, balance in its application, the law is held for all people 
without discriminating on certain statuses and sexes. On the other hand, legal formulations that are enforced properly do not 
involve legal protection for certain types of sex, but it is appropriate for the common benefit of both, also general welfare as a 
common interest namely equality in legal treatment or equality before the law. In the Amendment to the 1945 Constitution, the 
concept of equality before the law included in Article 27 paragraph (1) which became the basis of protection for citizens to be 
treated equally before law and government. This means that all people are treated equally before the law. Equality before the law 
in the simple sense that everyone is equal before the law. Equality before the law or equality before the law is one of the most 
important principles in modern law. This principle is one of the joint doctrines of the Rule of Law. 

Men (husbands) generally seem to be the actors who do the most violence in the household but it does not mean that 
domestic violence has never been carried out by women (wives) against other family members, especially against husbands. The 
community considers that the wife's violence against her husband in the household sphere is a natural thing where it is part of the 
dynamics of ordinary household life, and considers that the husband will be able to deal with and overcome it. As concrete 
evidence, a wife committed physical violence against her husband, as was the case with Amar Decision.[Anonomous, 2014]. 
Number.271/Pid.Sus-KDRT / 2015 / PT.BDG, by the West Java High Court judge Against Defendant Yeni Haryani Binti H. 
Harun Al Rasyid who bit the chest of witness Cecep Maulana (husband). As a result of the defendant's actions, witness Cecep 
Maulana suffered abrasions and bruises + 2 x 2 cm in the right chest area according to the Visum Et Repertum issued by RSUD 
R. Syamsudin, SH, Sukabumi City Number: 445/921 / RS-RSU / 2014 dated 14 October 2014 which signed by Dr. Martin 
Kurniawan was the examiner with the conclusion of abrasions and bruises in the right chest area. Defendant's actions as regulated 
and threatened with criminal violation of Article 44 paragraph (4) of Republic of Indonesia Law No. 23 of 2004 concerning the 
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Elimination of Domestic Violence; based on the demands of the Public Prosecutor No. Reg. Perk: PDM-57 / SMI / 05/2015, July 
28, 2015, which basically demands that the Panel of Judges of the Garut District Court decide: (1) Declare Defendant Yeni 
Haryani Binti H. Harun Al Rasyid guilty of a criminal act of Domestic Violence namely violating Article 44 Paragraph (4) of the 
Law of the Republic of Indonesia Number 23 Year 2004 concerning the Elimination of Domestic Violence; (2) Imposing the 
sentence of imprisonment of YENI HARYANI Binti's defendant H. HARUN AL RASYID for 2 (two) months; So far, the Law 
that was formed has provided more legal protection for women (wives) who are victims of domestic violence, while often there is 
also discrimination of wives against husbands in terms of obtaining legal protection, because in reality husbands are also victims 
of domestic violence ladder carried out by a wife, as quoted by a court ruling on the case above. 

The research on the application of equality before the law for handling the problem of domestic violence aims to 
describe and analyze more deeply the principles of legal balance, the nature of legal equality in handling cases of domestic 
violence, implementation of equality before the law, and models fair legal protection for perpetrators and victims of violence. In 
addition, this study also aims to find out and examine the proper legal service procedures as well as legal protection for victims 
and perpetrators of criminal acts of domestic violence. 
 

2. RESEARCH METHODS 
 
The method used in this study is empirical juridical research with the nature of descriptive research that uses primary and 

secondary data sources with library research techniques using primary legal materials, secondary legal materials and tertiary legal 
materials. Primary legal materials are legal materials whose contents are related to government regulations or other institutions 
that have authority. Secondary legal sources are materials in the form of books and other printed materials, as well as software, 
which are the needs of this research. 
 

3. RESULTS AND DISCUSSION 
 
1. The nature of equality before the law according to international and national legal instruments 
 

The first international instrument that mentions equality of rights between men and women is the Charter of the United 
Nations (UN). In the preambule it was stated that the United Nations was determined to strengthen trust in human rights, human 
dignity, equality between men and women. On December 10, 1948 the United Nations General Assembly adopted resolution 
217A fnl on the Universal Declaration of Human Rights (UOHR). The UDHR is recognized as the basis for the exercise of rights 
and principles regarding equality. security, integrity and dignity of all human persons without discrimination. but violations of 
women's rights have never diminished. On December 18, 1979, the United Nations adopted the Convention on the Elimination of 
All Forms of Discrimination against Women (CEDAW Convention on the Elimination of Forms Discrimination). CEDAW is one 
of the instruments of international law that aims to protect women's human rights, which in fact is not guaranteed the rights of 
humanity. CEDAW is designed to combat all forms of discrimination against women that continue throughout the lives of 
women. CEDAW emphasizes equality and justice between men and women, namely equal rights and opportunities and equal 
treatment in all fields and all activities. The main principle of CEDAW is substantive equality, non-discrimination and state 
obligations, which is a framework for formulating strategies to advance women's rights. Indonesia has ratified CEDAW through 
Law No. 7 of 1984, so that it is bound by the obligation to implement and make CEDAW a national regulation. Various legal and 
policy instruments to ensure equality and justice for women and men are already owned by Indonesia, but in reality the 
implementation of CEDAW's basic principles in Indonesia is not optimal, moreover the culture is still very patriarchal so that 
issues of violence and discrimination against women continue to occur. The level of gender based violence tends to increase every 
year. This is because Indonesia does not have sufficient legal products to ensnare the perpetrators. The law gives rights to victims 
of domestic violence to obtain: a). protection from the family, police, prosecutors, courts, lawyers, social institutions, or other 
parties both temporarily and based on the stipulation of court protection orders; b). Health services according to medical needs; c) 
special handling relating to the confidentiality of the victim; d). assistance by social workers and legal assistance at each level of 
the inspection process in accordance with the provisions of legislation; dane). spiritual guidance service. Law Number 23 of 2004 
concerning the Elimination of Domestic Violence also regulates temporary protection, namely protection provided directly by the 
police and / or social institutions or other parties, before the issuance of the stipulation of court protection orders [Republic of 
Indonesia, Law Number 23 Year 2004]. 

The establishment of Law No.23 of 2004 concerning Domestic Violence, which contains criminalization of acts of 
violence against women and children, is an effort that has been pioneered for a long time to realize a comfortable and happy 
social environment, free from violence. Idealism is certainly not something that is excessive in the midst of 21st century life that 
has been very advanced, felt as an oddity in which the environment that should be able to give a feeling of fully humanized turned 
out to be an environment filled with violence. It also sits in law enforcement institutions as part of the community. Law is very 
closely related to the culture in which the law is located, if the law has been made, then various problems in the community 
regarding what is regulated in the law, can be overcome or even considered completed. They highly uphold the value of 
objectivity and neutrality in the law, believing that objective and neutral law will provide justice for every citizen. Law is 
interpreted as limited to the Acts made by the State. State law is an entity that clearly limits, superior position.  

Frederich von Savigny cannot accept the truth of the notion of the enactment of positive law which was once established 
in force all the time and place. According to Savigny, the community is an organizational unit that has a common unity of belief, 
which he calls the soul of the people or the soul of the nation or volksgeist, which is the same understanding and belief in 
something. So according to this flow, the source of law is the soul of the community and its contents are rules about people's 
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habits of life. Law cannot be formed but grows and develops along with people's lives. The law was formed only to regulate 
public relations with the will of the people through the state, that with the stipulation of various acts as criminal acts (categorized 
as complaint offenses) in the PKDRT Act, conceptually, complaints of offenses are offenses or criminal acts whose prosecution is 
the court depends on the initiative of the victims. Consider whether the new event experienced will be reported to the authorities 
to request a settlement according to the provisions of criminal law. Qualifying an act that is prohibited and threatened by criminal 
acts as an offense, this provision indicates the establishment of lawmakers in Indonesia, the protected interest is more personal 
than the public.  

The logical consequence of the formulation of acts of domestic violence as an offense in the complaint in the PKDRT 
Law, makes law enforcement officials only be passive, and do not have the authority to intervene or intervene in the affairs of 
citizens, which is legally stated as domestic problems, and enforcement of the provisions in this Act depends more on the 
independence of each person who is the target of legal protection from this law. With such conditions, it is seen in terms of legal 
sociology, the chance of success in law enforcement based on this law is very difficult to achieve optimally. 

Referring to Friedman's system theory, that the factor of difficulties in law enforcement is actually derived from its own 
component of legal substance, the cultural value contained in society is related to that household life. With the formulation of 
criminal acts of domestic violence with all the complexity of the problem as a criminal offense, making the actions that lead to 
criminal prosecution of the perpetrators will lead to the emergence of counter-productive impacts on the basic objectives of 
establishing the PKDRT Law itself. 
The problem lies not only in the scarcity of the rule of law, but also the view of the community that domestic violence is a 
disgrace or a very personal matter that encompasses the perspective of law enforcers, whose practical perspective is very 
patriarchal. Sensitivity to domestic violence issues including gender sensitivity to the victim has not been lived out proportionally, 
so that the victim's hopes become vanished and must bear considerable disappointment when the reported cases do not get legal 
certainty in the process, only because law enforcement officials believe that domestic violence is not a public problem but as a 
family internal problem. Law No.23 of 2004 concerning the Elimination of Domestic Violence (PKDRT Law), which is expected 
to be used as an adequate legal tool, to regulate prevention, protection of victims, and prosecution of perpetrators of domestic 
violence, in the hope of maintaining integrity and harmony family. Thus, the issue of domestic violence is no longer something 
that is considered private but has become a public issue, in which the handling is expected to be carried out proportionally as an 
effort to protect victims and perpetrators. This protection has also been guaranteed in our constitution, namely, the 1945 
Constitution of the Republic of Indonesia. 
 
2. Human Rights Act 
 

In third world countries, including Indonesia, culture and ideology are still very thick and coloring various aspects of life 
and the structure of society and creating gender inequalities. Culture and ideology are not one thing that descends from the sky, 
but is formed by humans and socialized from one generation to the next. Cultural value is a mental factor that determines one's 
actions or society. In our culture, patriarchal culture is still very thick. In social, political, economic, and moreover in culture, the 
conditions of inequality, asymmetry and subordination towards women are very clear. In conditions like that is the process of 
marginalization of women, in turn women lose autonomy over themselves. Exploitation and violence occur against women or 
vice versa against husbands, both in domestic and public areas. In such situations, differences, discrimination and gender 
inequality thrive. This is ironic because formally, in the Constitution of NRI, the rights of men and women are not differentiated 
(equal), but at the empirical level it is very different. For traditional society, patriarchy is seen as something that does not need to 
be disputed, because it is always associated with undisputed nature and power. The belief that God has established differences in 
men and women, the differences in human life are also governed by these differences. Religious factors have also been used to 
strengthen the position of men. Biological determinase has also strengthened this view, because biologically women and men are 
different, social functions in society are created differently. Education, which is a very important process for one's reasoning, is 
also very patriarchal. A family usually gives more priority to boys because he is the successor of the family while girls will move 
and enter into other families. Education in the family also socializes that the father is central, so that he will unconsciously play 
down the role of women in the family. Girls are rarely involved in family policy discussions so that socialization of such norms 
will have an impact on the formation of criminal acts of domestic violence, especially acts of violence against wives in the family, 
generally occurring because many people still believe and are dominated by patriarchal culture. 

Literally patriarchy means a system that places a father (male) as the ruler of the family. This term is then used to explain 
to a society where men have power over women and children, this can mean that men are superior and women are inferior so men 
can be justified in controlling and controlling women and their position . The embodiment of patriarchy as a system of cultural 
values is promoted in various institutions of community life, both in the fields of economy, politics and in family institutions. 
According to Kate Minet in her book Sexual Politics, as quoted by Suparno, patriarchy initially developed and developed well in 
family life where basically the family is a major part of the structure of community power which directly or indirectly contributes 
to preserving patriarchal power.  Based on a number of opinions stated above, according to the author in certain contexts or 
domains domestic violence can be said to violate human rights (HAM) and include crimes against human dignity and forms of 
discrimination that must be removed, even though in traditional societies that are indeed with their culture places the position of 
women under men (unbalanced / subordinate), such conditions are not said to be human rights violations. Basically in the context 
of fellow human beings, Allah SWT has placed the position of women as equal to men, the only difference being their devotion. 
In the context of male households it is indeed a priest according to Islamic role models. However, it does not mean that men want 
to treat women as they wish. 
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3. The concept of criminal acts and crimes against domestic violence 
 

 The term criminal act is a translation of the structure of a crime, in the Criminal Code (KUHP) there is no explanation of 
what is meant by the structure of the law itself. Usually the crime is synonymous with delik, which comes from the Latin word 
delictum. "Delik is an act that can be subject to punishment because it is a violation of the law (criminal act)."[Sudarsono,2007]. 
Also uses the term criminal event or criminal act or criminal act.[Amir Ilyas,2012]. Based on the existing formula, delik (strafbaar 
feit) contains several elements, namely: a). A human act; b). The act is prohibited and threatened with punishment under the Law; 
c). This action is carried out by someone who can be justified. The action intended here is a mistake made by someone in the 
sense of law against the law including: a) Deliberately, According to Van Hattum, opzet (intentionally) in the language of science 
only means oogmerk (intent), in the sense of purpose and will according to the term Law, opxettelijk (intentionally) replaced with 
winens en wetens (wants and knows) [Andi Hamzah,1994]. Traditionally known as three types intentionally: 1) intentionally as a 
mean (opzet alsoogmerk) 2). Deliberately with an awareness of certainty (opzet met bewutheid van zekerheid of nood 
zakelijkheid) 3). Intentionally with awareness is very likely to occur (opzetmet waarschijnlijkheids bewustzijn) b), Negligence 
(culpa), the Act does not give a definition of negligence, only an explanation memory say that negligence (culpa) lies between 
intentional and accidental. 

In the memory of the answer, the Government said that whoever commits a crime intentionally means using one of his 
abilities while who is due to his wrongdoing (culpa) means not using the ability he must use. Van Hamel divided the culpas into 
two types: 1). You don't need to look ahead. 2). Less caution is necessary. c) Errors and Criminal Liability, In the sense of 
criminal law can be called the characteristics or elements of error in the broadest sense, namely: 1) Maker can be accounted for. 
2). There is a psychological connection between the creator and the act, namely the existence of intentional or error in the sense of 
narrow (culpa). 3). There is no basis for the elimination of criminal acts which can be accounted for by an act to the maker [Andi 
Hamzah,1994]. 

An offense to recognize Formil and Material Delicts, an act is considered a criminal offense if there are elements of 
criminal offenses consisting of 1) Subjective Element: that is, a criminal act exists because: 1) There is intentional or accidental ( 
dolus or culpa). 2) there is an experiment or poging as referred to in Article 53 paragraph 1 of the Criminal Code, 3) Types of 
intent or oogmerk such as those found for example in crimes of theft, fraud, extortion, forgery, etc. 4) Plan ahead or voorbedachte 
raad as for example those contained in the crime of murder according to Article 340 of the Criminal Code. 5) Feelings of fear or 
vress such as among others are contained in the formulation of criminal acts according to Article 308 of the Criminal Code. 2) 
Objective Elements; Objective elements consist of 1) Elements that are outside the actor. 2) Elements that have to do with the 
situation, namely in circumstances where the actions of the perpetrator must be carried out. The objective elements of a criminal 
act are: a) The nature of violating the law or wederrechtelijkheid. b) Quality of the offender, for example "the state of a civil 
servant" in a position crime according to Article 415 of the Criminal Code or "the condition as a board of commissioners of a 
limited liability company" in crime according to Article 398 of the Criminal Code, c) Causality, namely the relationship between 
something action as a cause with something reality as a result [Lamintang,1996]. 

According to the type grouped into two major groups, namely crime and violation groups, but there is no explanation of 
what is called crime and violations. the crime is offenses that violate legal interests and also endanger them concretely and the 
violation is a wets delict or an offense that only harmes absrtacto [Andi Hamzah,1994]. 

Regarding the type of criminal, there is no fundamental difference between crime and violation. Only violations are 
never threatened with imprisonment. In the criminal law, there are formal delic materials. Formal offense is a criminal act that is 
formulated in such a way as to give the meaning that the core of the formulated prohibition is to commit a certain act. In formal 
offenses, referred to only as a certain act as can be convicted for example Article 160, 209, 242, 263, 362 of the Criminal Code. 
On the contrary, in material offenses, it is stated that there are certain consequences with or without mentioning certain actions. 
Therefore, those who cause prohibited consequences are accounted for and punished [Andi Hamzah,1994]. 

Delik Dolus and Delik Culpa Delik Dolus are delicts that contain intentional elements. The delic culpa in the formula 
contains the element of neglect. Delik Commissionis and Delik Omissionis Delik Commissionis are offenses committed by deeds. 
This can be in the form of offenses formulated materially or formally. Here people do active actions by violating prohibitions. 
Student release is done by leaving or ignoring. Differentiated between pure and impure omission. Pure omission is to let 
something be ordered. This is always about formally formulated offenses, for example Article 164, 224, 522, 511 KUHP. Delik 
Omisi which is not pure called delicto commissionis per Omissionem. This offense occurs if the law does not require an effect 
(which consequently can be caused by an abandonment. For example Article 338 of the Criminal Code which is done by not 
feeding. Article 194 of the Criminal Code by way of not attracting a Wissel train [Andi Hamzah,1994]. 

Ordinary Delik and Delik (Not Complaint), Complaints Delict (klachtdelict) is a criminal act that can be carried out by 
criminal prosecution if there is a complaint by the right to file a complaint, namely the victim or his representative, or certain 
family in certain matters or people who given special authorization for complaints by the rightful person. Ordinary offenses (not 
complaints) are criminal acts whose prosecution of perpetrators is not required for complaints from those entitled. Seeing the 
explanation above, criminal acts of domestic violence can be categorized as complaint offenses, Delik complaints are offenses 
that can only be prosecuted, if they are complained by people who feel harmed. The complaint is personal / private, which has a 
condition, namely that there must be a complaint from the aggrieved party. In addition, what is meant by complaint offense is a 
limitation on the initiative of the prosecutor to prosecute. The presence or absence of claims against this offense depends on the 
approval of the injured / victim / person determined by law. This Delik talks about the interests of the victim. 

Complaint complaints consist of: 1). Absolute complaint (absolute klacht delict), is an offense that is prosecuted if there 
is a complaint from the aggrieved party. And the nature of the complaint is only the act or the crime. In this case the deed and the 
person who commits the act are considered to be one entity which continues to lead to the crime committed. Therefore the 
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absolute complaint offense has legal consequences in the matter of prosecution should not be separated / onsplitbaar. Example: A 
and B are husband and wife. B commits adultery with C and D. And A only complains that B has committed an act of adultery. 
However, because it cannot be separated / onsplitbaar then not only B is considered as the perpetrator, but every person involved 
in an act or crime concerned, namely C and D automatically (according to the results of the investigation) must also be 
complained by A. At least adultery offenses are not can only be submitted to the dader / mededader, but it must be both and other 
parties involved. 

The absolute complaint offense contained in the Criminal Code is: Article 284 of the Criminal Code, about adultery, 
Article 287 of the Criminal Code, having intercourse with a woman under fifteen years of age or not yet married, Article 293-294 
of the Criminal Code, about obscene acts, Article 310-319 of the Criminal Code (except article 316), concerning insult, Article 
320-321 of the Criminal Code, insulting people who have died, Article 322-323 of the Criminal Code, acts of secrecy, Article 332 
of the Criminal Code, escaping women, Article 335 paragraph (1 ) point 2, concerning threats to individual freedom, and Article 
485 of the Criminal Code, concerning press offenses. 2). Relatieve klacht delict, which is an offense that initially is an ordinary 
offense, but because there is a special relationship / family that is very close between the victim and the perpetrator or the helper 
of the perpetrator of the crime, then his character becomes delict complaint or can only be prosecuted if reported by the victim. 

In this offense, only the person complained, so that the person sued was limited to the person who was complained even 
though some other people were involved in the case. And so that other people can be sued too, there must be a complaint again. 
Delict complaints are relatively splits. Example: A is a parent. B is his child. And C is his niece. B and C work together to steal 
money in cupboard A. In this case if A only complies with C then only C is sued, while B is not. From the above case it can be 
seen that the relative complaint of offense seems to be able to choose who to complain to the police. A because of parents from B, 
so he did not want his son B to be sentenced to criminal penalties, he only chose C to complain, because C was not his child. But 
if we compare this with the example of an absolute complaint offense, in the case of adultery, even though the A is only annoyed 
with one of the adulterers, he cannot just complain about that person, because whatever the consequences, the other parties 
involved are also considered perpetrators . 

The relative complaint offense contained in the Criminal Code which is included in the Relative Complaints Delegation, 
as follows: Article 367 paragraph (2) of the Criminal Code, about family theft, Article 370 of the Criminal Code, about extortion 
and family threats, Article 376 of the Criminal Code, about embezzlement in the family , Article 394 of the Criminal Code, 
concerning family fraud, Article 411 of the Criminal Code, concerning damage to goods in the family. Provisions in the Criminal 
Code in the Criminal Code, regarding complaints offenses are regulated in articles 72-75 of the Criminal Code. And the things set 
out in this Criminal Code are, as follows: 1). Regarding who has the right to make a complaint against the injured party / victim 
who is under the age of sixteen and not yet mature.2). Regarding who has the right to make a complaint, if the injured party / 
victim has died. 3). Determination of time in filing complaint complaints. 4). Whether or not a complaint can be withdrawn. 

The issuance of the PKDRT Law which is an offense of complaint means limiting other people to participate in handling 
it, even though the purpose of this bill requires the existence of "criminal balance" with the aim of maintaining the integrity of the 
household. As an offense for complaints, criminal sanctions are the last resort (ultimum remedium); if there is peace, the case will 
be revoked and the family's integrity will be maintained. Criminal law in Indonesia adheres to the principle of delic aduan 
(klachtdelict) is a criminal offense that can be carried out by criminal prosecution if there is a complaint by the right to file a 
complaint, namely the victim or his representative, or a certain family in certain cases or people who are specifically authorized to 
complaint by the person entitled to file a complaint. Seeing the nature of the complaint offense itself, it shows that there is a 
weakness in resolving criminal acts of domestic violence in Indonesia, because it indicates that it does not provide enough space 
for parties or husband and wife and people in their environment including law enforcement to do action. And as long as nothing is 
reported, it cannot be processed legally. This impression indicates that if a crime is not reported to the police, it cannot be 
processed legally. 

 
4. Integrated legal policy for handling criminal acts of domestic violence 
 

The current conditions for implementing Law No.23 of 2004 concerning the Elimination of Domestic Violence, 
especially concerning legal protection of victims is very different from the perpetrators, as the cases stated, when the victim was 
questioned as a witness at the level of investigation or trial, victims were often found must come alone without adequate security 
or escort from security forces. This condition does not only occur in small cases, but in the big cases that are of public concern as 
well, such as murder cases, terrorism cases, crimes / human rights violations, victims often come to court themselves. While the 
potential for violence against witnesses (victims) is very high, especially if the perpetrators are sentenced to a maximum sentence 
by the court, for example subject to 12 years imprisonment, or life imprisonment, or death sentence. At the time the victim was 
asked for information in the court, impressing the victim was only used as a tool to strengthen what was charged by the Public 
Prosecutor (JPU). After the victim gives testimony there is no effort to protect the victim as a witness, and the victim is left home 
without obtaining legal protection: (all forms of efforts to protect human dignity and recognition of human rights in the legal field, 
prioritize recognition and respect for human dignity. 

Preventive and repressive legal protection facilities from law enforcement officials against victims, in some cases, the 
form of legal protection is only limited to material aspects, for example victims are given the right to claim compensation to the 
perpetrators. The hope, after compensation is given, the suffering suffered by the victims will be completed, while the suffering 
experienced by victims as a result of crime (violence) is very complex, not only material losses, but also physical and 
psychological losses. On the other hand, the arrest and detention of perpetrators suspected of committing a criminal offense 
should be without waiting for the investigator's warrant, but there must be an initiative of the victim or his representative or 
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family in certain cases or the person given special authority or the person entitled to file a complaint , reporting to the investigator 
only criminal prosecution can be carried out. Thus it became the basis of the investigator to issue a detention warrant. 

This action was taken to avoid further violence from my guard against the victim. the attitude of waiting for an arrest 
warrant and detention from an investigator is a mechanism that is influenced by the procedure for handling criminal acts 
stipulated in Indonesian Criminal Procedure Code that crimes that occur in a family scope are categorized as complaint offenses, 
can be processed if there are complaints or reports of criminal acts / victims, Examples of complaints such as adultery (Article 
284 of the Criminal Code), defamation (Article 310 of the Criminal Code), unpleasant acts (Article 335 of the Criminal Code), 
and embezzlement / theft in the family (Article 367 of the Criminal Code). Furthermore, according to Article 75 of the Criminal 
Code, the person submitting the complaint has the right to withdraw within three months after the complaint is filed. 

The logical consequence of the formulation of acts of domestic violence as an offense in the complaint in this Law, 
weakens the role of law enforcement officials because it can only be passive, and does not have the authority to intervene or 
intervene in matters of citizenship that are legally stated as a domestic problem, and enforcement of the provisions in this Act 
depends more on the independence of each person who is the target of legal protection. With such conditions, it is seen in terms of 
legal sociology, the chance of success in law enforcement based on this Law is very difficult to achieve optimally. Therefore, 
referring to the legal system theory by Friedman, the factor in the difficulty of law enforcement is actually derived from its own 
component of legal substance. 

On this basis the authors tend to agree with Gustav Radbruch that,[Gustav Radbruch,2018] the purpose of the law is; 
legal justice, justice In justice there are philosophical aspects namely legal norms, values, justice, morals, and ethics. Law as the 
bearer of the value of justice, the value of justice is also the basis of the law as law. Justice has a normative and constitutive nature 
for the law. Justice is a legal moral basis and at the same time a benchmark of a positive legal system and without justice, an 
inappropriate rule becomes law, normative legal certainty is when a regulation is made and promulgated must regulate clearly and 
logically. Obviously in the sense that it does not cause doubt (multi-interpretation) and logically in the sense of being a norm 
system with other norms so that it does not clash or cause conflict of norms), the benefits of the law (meaning victim protection is 
not only intended to achieve benefits (both material and spiritual) for victims of crime, but also the benefit of the community at 
large, especially in an effort to reduce the number of criminal acts of domestic violence and create public order) and legal justice 
(justice in an effort to protect victims of crime is not absolute because this is also limited by a sense of justice on criminals) 
[Achmad Ali,,2002]. To achieve the objectives of the law, legal instruments are required in the legislation that are right on target 
and can touch the substance of the problem, so that the legal treatment regulated for a problem can be relevant and can touch the 
sense of human justice. 

The legal instrument I mean is the handling of cases of domestic violence should use the concept of restorative justice as 
a solution, although the Criminal Procedure Code and Criminal Justice System in Indonesia do not adhere to a system of 
deliberation in the process, but to achieve the objectives of the law itself, the restorative concept justice should be used as a legal 
policy model for the Indonesian Criminal Justice System. The application of restorative justice is reflected in the purpose of 
addressing criminal acts in several stages : [McCold and Wachtel,2003] first, identifing and taking steps to repair harm 
(identifying and taking steps to correct loss / damage); second, involving all stakeholders (involving all interested parties) and; 
third, transforming the traditional relationship between communities and their governments in responding to crime. Transforming 
the traditional relationship is a transformation from a pattern where the community and the state face the perpetrators with the 
imposition of criminal sanctions into a pattern of cooperative relations between actors on the one hand and the community/victims 
in solving problems caused by crime. 

Besides that there is a need for a Special Court that handles criminal acts of domestic violence is an idea of the 
Integrated Criminal Justice System or Handling Cases of Violence Against Women (SPPT-PKKTP) to provide justice to victims 
of domestic violence, especially women. With the complexity of the problems related to domestic violence, the need for this 
institution was formed. Law No. 23 of 2004 concerning the Elimination of Violence Against Households generally can back up 
women in obtaining their legal rights, but in its implementation it actually criminalizes women victims of violence, especially 
because law enforcement officials do not consider the relationship between husband, wife and children, in implementing this law. 
As a result, women victims of violence do not get their rights. The violence tends to be hidden (hidden crime) because either the 
perpetrator or the victim tries to keep the act confidential from the public view. In reality, it is very difficult to measure precisely 
the extent of violence against women, because this problem enters the sensitive areas of women's lives, where women themselves 
are reluctant to talk about it [Moerti Hadiati Soeroso,2011]. 

Related services as stipulated in the Law on the Elimination of Domestic Violence and Government Regulation Number 
4 of 2006 concerning the Implementation and Cooperation of the Recovery of Victims of Domestic Violence. The National 
Commission on Violence Against Women according to annual records in 2013, up to 2012 reached 216,156 cases reported and 
handled by service provider partner institutions consisting of 329 Religion Religions, 87 District Courts and Military Courts and 2 
UPPA supplemented with cases handled by 225 service provider partner institutions that respond to KP forms with time and can 
be processed and analyzed for data. The number of KTP numbers has almost doubled from the previous year's figure [KOMNAS 
Perempuan,2013]. 

Chair of the Azriana Women's National Commission (Komnas) at the launch of the record in 2018, at the Central Jakarta 
Komnas Perempuan office (7 March 2018), recording 348,446 cases of violence against women occurred in Indonesia both 
reported and handled throughout 2017. "Case data this is a complication of real case data handled by service institutions for 
women victims of violence both managed by the state and at the initiative of the community including law enforcement agencies 
[Anonymous,2017] As follows : 

As many as 335,062 cases were sourced from case data handled by the Religious Court (PA), 13,384 cases were handled 
by 237 service procurement partner institutions spread in 34 provinces. Komnas Perempuan sent 751 forms to service provider 
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partners throughout Indonesia with a response rate of up to 32% or 237 forms. Besides that in Catahu, female violence is divided 
into three domains, namely personal / private domains, public / community domains, and state domains. In 2017, the highest 
violence occurred in the private / personal sphere. PA data shows that there were 335,062 cases of violence against wives which 
led to divorce. While 13,384 cases came from service procurement partner institutions, with violence occurring in the private/ 
personal domain as much as 71% or 9,609 cases. The public / community domain is 3,528 or 26% of cases and 247 or (1.8%) in 
the state domain. Likewise, the data on complaints directly to the National Commission on Forestry also shows the same trend, 
the private / personal sphere occupies the most cases in the mix, namely 932 cases (80%) of the total entered. In the 2018 private / 
personal realm of Catahu shows new things. Based on reports of violence received by service provider partners, there was an 
increase in the number of violence against girls, which was quite large at 2,227 cases. While the number of violence against 
wives, still ranked first, namely 5,167 cases. In addition, courtship violence, followed by cases of violence against children was 
1,873 cases. Private / personal land is a high percentage of physical violence 3,982 cases (41%). Sexual violence 2,979 cases 
(31%), psychological violence 1,404 cases (15%) and economic violence 1,244 cases (13%). Here, Komnas Perempuan mentions 
there is something surprising that is for sexual violence in private / personal, Incest (perpetrators of closest people those who still 
have family relationships) are the most reported cases of 1,210 cases. Furthermore, rape cases were 619 cases, then sexual 
intercourse / exploitation were 555 cases. Of the total 1,210 incest cases, 266 cases (22%) were reported to the police and 160 
cases were included in the court process (13.2%), then the highest number of perpetrators of sexual violence in this area were 
1,528 people. Followed by his father 425 people, the rest uncle as many as 322 people.  

The number of abusers and uncles is in line with the increasing cases of incest. The total cases that occurred in the public 
domain/community reached 3,528 cases (26%). Physical violence 466 cases (13%), psychological violence 198 cases (6%) and 
special trafficking categories as many as 191 cases (5%) and 3 cases of migrant workers. The three most types of violence in 
sexual violence in the community sphere were 911 sexual abuse, 708 sexual harassment cases and 669 rape cases. A total of 247 
cases of criminalization in conflicts over Natural Resources, including among them evictions in Bali and West Java. This type of 
case is included in the State domain. 

The enactment of Law No. 23 of 2004 concerning the Elimination of Violence Against Households which is expected to 
generally be able to back up women in obtaining their legal rights, and should protect parties in the environment in the household, 
namely; women and children. However, in its implementation it turned out that the law actually criminalized them, especially law 
enforcement officers who did not consider the relationship between husband, wife and children, in implementing this law. Efforts 
of victims to seek justice faced various obstacles. Law enforcement officials also have not been able to provide optimal protection 
and assistance for victims in implementing this Law. Safe houses and legal assistance are still scarce and most victims are still 
difficult to access. The handling unit of women and children who are victims of violence is not equipped with adequate 
infrastructure. Komnas Perempuan also received reports where law enforcement officers mediated perpetrators and victims 
without a mission breaking the cycle of violence and giving a deterrent effect to the perpetrators. A number of law enforcement 
officials also ignore the victim's right to complete information about the legal process to be undertaken and its legal 
consequences. This situation caused victims to feel intimidated and as a result, a number of victims revoked their reports or asked 
law enforcement officials to stop the case process for the violence experienced [Anonymous,2017]. 

The application of Government Regulation Number 4 of 2006 concerning the Implementation and Collaboration of the 
Recovery of Victims of Domestic Violence must be followed by a model of the handling process, so the concept intended is 
handling domestic violence should use the media restorative justice approach manifested in dialogue between related parties, 
among Indonesian people better known as "deliberation for consensus" [Mochtar Kusumaatmadja,1995]. Deliberation is a form of 
customary values that live within the body of the Indonesian people, as part of the noble values of the Pancasila as the basis of the 
state. Pancasila is a reflection of the habits that exist in society, which are then poured in a basic form of state. Likewise with the 
habits of the Indonesian people from various tribes, deliberation seems to be the way to resolve all disputes between them. 
Considering culturally, deliberation has become a common practice among Indonesians, deliberations should be included in the 
part of the Indonesian Criminal Justice System, especially in resolving domestic violence cases. 

In theory, there are various forms of deliberation that can be applied, including negotiation, mediation and consolidation. 
Of the three forms of deliberation, it seems that negotiation is the best way, viewed from the side of internal family settlement, 
because cases of domestic violence will certainly open up opportunities to reveal things that are considered disgrace in the family. 
Even culturally in Indonesian society, things that are considered disgrace by the family are still taboo to be presented in public. 
This model puts forward negotiations between the public prosecutors and their defendants or defendants. The main motivation for 
negotiations is intended to accelerate the process of handling criminal cases. Whereas the nature of the negotiations must be based 
on the volunteerism of the accused to admit his mistake and the willingness of the public prosecutor to give the threat of 
punishment desired by the accused or defendant in order to clarify the legal sanctions, both relating to criminal and civil acts 
related to civil losses. 

During this time the Indonesian people viewed the Religious Court (PA) and the District Court (PN) which decided the 
case of marriage / family disputes as a "family court". The fact proves that the two courts have not been able to resolve thoroughly 
the problems related to marriage and family as experienced by women and children. The limited alternative sanctions in Law 
Number 23 of 2004 concerning the Elimination of Domestic Violence, only provide criminal sanctions to prisoners of violence. 
Providing its own dilemma for women because not all women choose the criminal path to settle their cases. Not infrequently they 
still hope their marriage can be saved, the wife only reports her husband to the authorities so that the husband is deterred, another 
phenomenon occurs, the revocation of the domestic violence report in the police is often also complained by the police [R. 
Valentina Sagala dan Ellin Rozana2018]. 

Special Marriage and Family Courts are expected to be a solution to answer the need for access to justice for women 
facing the law in marriage and family matters. This concept needs to be considered as a solution for resolving domestic violence 
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cases. the concept of the Special Court, departing from the background of the problems of criminal acts of Domestic Violence 
(KDRT) which are often hidden behind divorce. Therefore, the Special Court is needed as a court mechanism that is capable of 
serving one-stop settlement of marriage and family cases and dimensions of violence experienced [Ema Mukarramah,2013]. This 
institution is also expected to carry out recovery for victims and / or mediate in resolving cases with the principle of protection 
and non-discrimination. There needs to be an alternative way to realize a Special Court in Indonesia, the alternative has its own 
characteristics namely; first, the settlement of domestic violence cases is carried out through the incorporation of civil and 
criminal cases to be handled by one assembly; second, one-stop settlement of civil and criminal cases in the General Court; third, 
the establishment of special courts in the Religious Courts; and fourth, special procedural law for the integration of handling civil 
and criminal cases in the General and Religious Courts [Ema Mukarramah,2013]. 

Integrated Criminal Justice System for Handling Cases of Violence Against Women (SPPT-PKKTP) is an integrated 
system that shows the process of linkages between agencies / authorities that handle cases of violence against women and access 
to easy and affordable services for women in every case of violence against women. 

The Integrated Criminal Justice System with gender justice in handling cases of violence against women is an integrated 
system that shows the process of linkages between agencies / authorities who handle cases of violence against women and access 
to easy and affordable services for women in every case of violence against women. 
 
 

IV. CONCLUSION 
 

1. The nature of equality before the law becomes a basic principle of human rights that is generally accepted, and must be 
guaranteed by the state. The state must form a legal policy that is oriented on humanitarian values with a humanistic 
approach to the principle of deliberation to reach consensus and should use the concept of restorative justice against 
domestic violence crimes in order to find the application of criminal sanctions to violators, rehabilitated, and socialize in the 
community, and achieved legal protection for victims to raise awareness, to take responsibility for public order. For this 
reason, it is suggested that law enforcers in handling cases of domestic violence should prioritize principles or attitudes that 
are oriented towards human values with a humanistic approach to the perpetrators and victims, so that they raise their 
awareness to obey the prevailing laws and become law-abiding community. 

2. Implementation of the principle of equality before the law against criminal acts of domestic violence is with the right legal 
policy efforts, emphasizing using the concept of restorative justice used for handling domestic violence by law enforcers in 
this case the police along with the prosecutor's office, court, advocate, social institutions, or other competent parties, 
including health workers, social workers, escort volunteers and spiritual guides to assist victims, followed by an inspection 
process in accordance with the provisions of the applicable legislation. Therefore, it is suggested that the principle of 
equality before the law is not limited to being understood as a legal basis contained in every law, but must be applied in the 
form of concrete actions by law enforcers and all components involved in resolving a legal case. This expectation is 
desirable, perhaps contributing to the parties seeking legal justice. 

3. A fair and balanced model of legal protection towards the handling of domestic violence is the concept of restorative justice 
and the establishment of an Integrated Criminal Justice System for Handling Cases of Violence Against Women (SPPT-
PKKTP), an integrated system intended to process the linkages between institutions / authorized parties to handle cases of 
violence and access to easy and affordable services for justice seekers and established integrated criminal justice, intended to 
be Special Courts of one-stop services for resolving marital and family cases and dimensions of violence experienced. This 
institution is also expected to carry out recovery for victims and / or mediate settlement of cases with the principle of 
protection and non-discrimination. There needs to be an alternative way to realize a Special Court in Indonesia, with its own 
characteristics, namely; the first alternative is to combine civil and criminal cases to be dealt with in one assembly; second, 
the settlement of one-roof civil and criminal cases in the General Court; third, the establishment of special courts in the 
Religious Courts; and fourth, special procedural law for the integration of handling civil and criminal cases in the General 
and Religious Courts. This concept, of course, is oriented on human values with a humanistic approach with the principle of 
deliberation to reach consensus to find the application of criminal sanctions to offenders, build legal awareness of 
perpetrators and victims, with the aim of achieving the principle of equality before all people. Thus it is recommended that 
law enforcers build legal awareness of the perpetrators and victims, by involving spiritual advisers as assistants to victims in 
their legal processes, and to parties with the same interests to help improve or prepare adequate supporting facilities for law 
enforcement officials and parties. others involved in the law enforcement process, as well as preparing law enforcement 
resources that are flexible supported by adequate legal knowledge. 
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Abstract: The paper investigated the gender performances in geography among NCE students of KSCOE, Ankpa with curricular 

implications. A total of 220 final year students’ results comprising 120 males and 80 females between 2015-2018 were studied. The 

research design adopted was ex-post-facto. Three research questions and three hypotheses guided the study. The data was sourced 

from documented final CGPA’s for the three academic sessions from the school for the analysis. Descriptive statistics was used for 

analysis of the first and second research questions. T-Test and correlation analysis were applied through SPSS for the test of 

hypothesis on the scale of 0.05 Levels of significance. The results showed that there was a progressive increase in percentage 

enrolment of male students studying geography, while there was a corresponding decline in the female number. It was recommended 

that the interest and motivation of students should be promoted right from the pre-NCE level and attention should be specially given 

to certain gender-sensitive courses in curriculum review.  

Keywords; Gender performances, KSCOE Ankpa, Quality Education, Sustainable Education. 

I.INTRODUCTION 

here has been increased attention to the performances between both sexes. (Bandaru, 2012). That is why education quality influences 

what students learn and what benefit they draw from education (Tadesse,2007). Onoyase (2015) stated that the issue of academic 

performance of students is of great importance to every concerned parent. This is because the future career of any child is greatly 

determined and highly dependent on the child’s academic performance early in life. However, it should be noted that there may be a 

number of arrayed factors that can contribute to the child’s performance while in school, ranging from the nature of the child in terms 

of inherited intelligence, availability of school facilities, teaching techniques/methods of instructors among others. Filgona and 

Sababa (2017) observed that the socio-cultural difference between girls and boys has over the years given rise to the examining 

academic achievement. These may likely be as a result of the societal perception of some courses as more masculine and feminine. A 

typical African sees engineering courses as more of men course while arts oriented courses as for women. It is worthy of note that the 

interest and love students develop for geography right from the initial developmental stage is greatly influenced by methods of 

teaching of the subject. Geography as a discipline has a unique place in Nigerian education system. At the primary level, it is not a 

subject but it is reflected in teaching of social studies. However, at the senior secondary level (SSS), it is one of the subjects captured 

in the syllabus of WAEC and NECO. It is taught from the SS1 to SS III as physical, regional, human geography and map reading and 

interpretation. At the NCE level, it is also part of the NCCE minimum standard, cutting across PRE-NCE to NCE III and covering a 

variety of course units and titles. It is also a single major course combined within disciplines such as ISS, CRS, Mathematics and 

Social Studies. At the Polytechnic level, aspects of it are taught within environmental studies or management. At the University level, 

T 
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Geography is a single honour course standing on its own, merit for which a B.Sc, B.A, B.Sc.Eds degree can be obtained (Odoh,2003). 

According to UNSTATS (2018), Quality education and lifelong learning opportunities for all are central to ensuring a full and 

productive life to all individuals and to the realization of sustainable development. Despite the considerable increase in child 

enrolments in schools, a large number of children still remain out of school mainly because educational systems cannot keep up with 

the aggressively growing population especially in sub-Saharan Africa. Since 2000, there has been enormous progress in achieving the 

target of universal primary education. The total enrolment rate in developing regions reached 91 percent in 2015, and the worldwide 

number of children out of school has dropped by almost half. There has also been a dramatic increase in literacy rates, and many more 

girls are in school than ever before. These are all remarkable successes over the years. SDGFund (2019) Education is a public good 

and a human right from which nobody can be excluded since it contributes to the overall development of people and society UNESCO 

(2008). 

II.STUDY AREA 

Kogi State College of Education, Ankpa is sited in Ankpa town in Ankpa Local Government Area. It was established in 1981 after it 

was converted from Advanced Teachers College (ATC) to a full blown College of Education awarding Nigeria Certificate in 

Education (NCE). Ankpa town in Ankpa LGA in Kogi State is located on Latitude 7o 451 and 7o 221 N and 7o 221 and 7o 45 1 E with a 

land area of approximately 1200km2 (500sq mi) while that of the College is 120,3900.968 sq meters( KSCOE,Ankpa Master Plan 

1981). It has an average temperature of 28 o C with rainy season spanning through seven months from April to October. It is 

characterized by derived tropical guinea savanna/woodland and gallery vegetation along the River Anambra (locally known as River 

Imabolo) 

III. STATEMENT OF THE PROBLEM 

The rating of performance along gender lines has become needful to correct certain perceptions and to identify the degree and reasons 

for differences in performance among final year geography students. For too long now, the theory and practice in geography 

education at the NCE level have been essentially on formative and summative assessment techniques. Gender based assessment over 

time and course combinations might facilitate the use of other assessment techniques for a more proactive and problem solving 

discipline. Such an assessment might give a holistic appraisal of the importance of geography. The paucity of studies in this regard 

makes this study all the more relevant. Equally, if the national policy on education grants the same opportunity for both male and 

female education, then it becomes needful to examine performance differentials, if any, and their curricular implication, especially in 

geography. The study may also put aside any stereotype or perception of the academic superiority of one sex over the other based on 

invalid reasons. 

IV. OBJECTIVES OF THE STUDY 

The objectives of the study are to: 

1. Determine the relative percentage of male and female geography  students from 2015 -2018.  

2. Clarify the relative percentage of each subject combinations prevalent in geography department from 2015 2018.  

3. Test the difference, if any, in the performance of male and female geography students across the sessions.  

4. Examine the significant relationship in performance of male and female students in geography across the four subject 

combinations.  
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5. Examine the relationship, if any, in performance of male and female students in geography across the sessions under study.  

V. NULL HYPOTHESIS 

The following null hypotheses (HO) were tested on a scale of 0.05 level of significance: 

1. There is no significant difference in performance of male and female geography students over the period of study. 

2. There is a significant relationship in performance of male and female students in geography across the four subject combinations 

of SOS/GEO, MAT/GEO, ISS/GEO and CRS/GEO.  

3. There is no significant relationship in performance of male and female students in geography between the sessions under study, 

i.e, 2015/2016, 2016/2017, 2017/2018.  

VI. METHODOLOGY 

The study adopted an ex-pos-facto design which involves the use of existing data gotten from the college. The population of the study 

was 220 comprising 140 male and 80 female between 2015 and 2018. The data used were the final year results of geography students 

gotten from the examination results archived in the department of geography, Kogi State College of Education, Ankpa. Descriptive 

statistics and T-Test statistics were used in the data analysis at P 0.05 level of significance. 

 

 

VII.RESULTS 

What is the Percentage of male and female geography student from 2015-2018?  

The total number of each sex was divided by total number of both sexes within the study period and was multiplied by 100, as shown 

on table below: 

Table 1: Percentage of male and female geography students between 2015-2018 

       

SESSIONS   

    

Sex 2015/2016 % 2016/2017 % 2017/2018 % 

Male 40 59.7 32 51.6 68 66.6 

Female 27 40.3 20 38.5 33 32.4 

Source: Author’s field work: 2018. 

Table 1 indicates that across the three academic session under review, male students studying geography were greater in number and 

percentage (59.7 %, 51.6 % and 66.6%, for 2015/16, 2016/17 and 2017/18 respectively). While the female students totaled 40.3%, 

38.5% and 32.4% for the corresponding academic sessions respectively. The highest male students population was in 2017/ 18 at 

66.6% while that of female students was in 2015/16 at 40.3%. It seemed therefore that while there was a progressive increase in 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8688
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              719 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8688    www.ijsrp.org 

admission for male students offering geography, there was progressive decline in the percentage of female students admitted to study 

geography. The curricular implications of this trend shall be examined in the study.  

What was the relative percentage of subject combination prevalent in geography department between 2015-2018?  

Documented final scores of the students from 2015-2018 were used. The raw total for each subject combinations were tallied and the 

percentage found. Table below reflects these percentages.  

Table 2: Relative Percentages of Subject Combinations across Sessions.  

    

SUBJECT 

COMBINATION     

 SOS/GEO  MAT/GEO  CRS/GEO  ISS/GEO  

 Total % Total % Total % Total % 

Sessions         

2015-

2016 

18 32.4 26 46.4 7 12.5 5 8.92 

2016-

2017 

58 58.5 27 27.2 9 9.09 5 5.05 

2017-

2018 

22 33.84 9 13.83 21 32.30 13 20 

 

The table above indicates the following trends. The highest raw number of cases (final year student in all the subject combinations 

was in the 2016/2017 academic session). The other two sessions tailed at 56 cases each. Difference also occurred in the percentage. 

Course combination per session, for 2015/2016, MAT/GEO had highest percentage reading of 46.4% followed by SOS/Geo at 32.4%. 

For 2016/2017 session, SOS/GEO recorded 53.5% while Mat/Geo recorded 27.2% for 2017/2018 session, lSS/GEO combination had 

always recorded the least percentage therefore, within the department, SOS/GEO and MATH/GEO had the most number of students 

admitted to Students)’ geography while CRS/GEO and ISS/ GEO were relatively less. In this regard, for the period under study these 

finding points to certain curricular implications much later in the study.  

Test of Hypotheses  

HO1 : There is no significant difference in performance of male and female geography students over the period of study.  

The T-Test group and independent samples tests was generated on SPSS and there were used to test this null hypothesis, Table below 

addresses this.  

Table 3: Performance of Male and Female Students in Geography  

Group statistics 
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 Sex of 

Students 

N Mean Standard 

Deviation 

Standard Error 

mean 

CGPA Male 140 2.2625 .76427 .06459 

 Female 80 2.3035 .76817 .08588 

 

 

Independent Samples Test 

Levene’s Test for Equality of Variances                              T-Test for Equality 

  F SIG T DF SIG (2Mean 

Diff Tailed) 

 Equal 

variances 

assumed 

0.55 .815 -.382 218 .703 -.04100 

CGPA        

 Equal 

variances 

not 

assumed 

0.55  -.382 163.852 .703 -.4100 

 

The first table shows the group statistics of the CGPA for male and female geography students, number 140 and 80, respectively. 

Even though their means were close at 2.2625 and 2.3035 respectively with even a closer standard deviation at 0.76427 and 0.76817. 

The independent sample tests which is juxtaposed with variances assumed with equal variances not assumed gave a level of 

significance of 0.815 at the given Alpha level of 0.5 (i.e. 95% confidence level) there is a significant difference in the performance of 

male and female students in geography over the period of study. In other words, the data failed to uphold the Ho, therefore, it is 

rejected. This has curricular implications, as would be determined later.  

HO2: There is no Significant relationship in performance of male and female students in geography across the four subject 

combinations of SOS/GEO, MAT/GEO, lSS/GEO and CRS/GEO.  

Dependent 

Variable 

Course 

combinations 

Course 

combinations 

Mean 

Difference 

Std. Error Sig. 

 SOS/GEO MAT/GEO -.46661* .11941 .001 
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  ISS/GEO -.03870 .17049 .996 

  CRS/GEO .10784 .14199 .873 

 MAT/GEO SOS/GEO .46662* .11941 .001 

  ISS/GEO .42792 .17966 .084 

  CRS/GEO .57445* .15287 .001 

 ISS/GEO SOS/GEO .03870 .17049 .996 

  MAT/GEO -.42790 .17966 .084 

  CRS/GEO .14653 .19539 .877 

 CRS/GEO SOS/GEO -.10784 .14199 .873 

  MAT/GEO -.57445 .15287 .001 

  ISS/GEO -.14653 .19539 .877 

*Correlation is significant at 0.05 levels 

The table is a correlation analysis of each subject combination with the others to readings in mean difference, standard error, and level 

of significance. The trend indicates the following: the least significant subject combination in terms of performance were Sos/Geo 

versus Mat/Geo (0.001), Mat/Geo versus Sos/Geo (0.001), Mat/Geo versus Crs/Geo (0.001) and  Crs/Geo Versus Malt/Geo (0.001). 

For these categories of correlation, the data upheld the null hypothesis. Highly Significant correlations were obtained. The following 

correlations SOS/Geo versus Iss/Geo (0.996), Sos/Geo Versus CrS/Geo (0.873), ISS/Geo Versus SOS/Geo (0.996), Iss/Geo versus 

Crs/Geo (0.877), Crs/Geo Versus SOS/Geo (0.873) and Crs/Geo versus Iss/Geo (0.877). For these Combinations, the data did not 

uphold the null hypothesis. Therefore it was rejected. The curricular implications of these findings shall also be examined.  

IX. DISCUSSION OF RESULTS AND CURRICULAR IMPLICATIONS 

The analysis and interpretation of the results done so far has thrown up setting revelations concerning the data used in this study. 

1. During the study period (2015-2018), there was a progressive increase in the percentage enrolment of male students study 

geography, while there was a corresponding decline in the female number.  

2. The relative percentage of students total was recorded in 2016 2017 academic session while the two combinations of SOS/GEO 

and MAT/GEO had progressively higher percentage totals than CRS/GEO and ISS/GEO. 

3. There was a significant difference in the performance of male and female students in geography of the period of study ( d = 

0.815) which was greater than the pre-set level of 0.05.  

4. Highly Significant correlation was observed among the subject combinations of SOS/GEO versus ISS/GEO, SOS/GEO versus 

CRS/GEO and CRS/GEO versus ISS/GEO. 
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5. The data did not uphold the null hypothesis that there is no significant relationship in performance of male and female students in 

geography across the three sessions.  

Firstly, the curriculum makes no provision for differential teaching learning modes for male and female students of geography. 

However, there is need to embark on a curriculum review process that spur female students interest in geography.  

The present four course format is understood to be inline with the curriculum at the basic level of education (primary 1 -6 

and JSS1-3,which goes by the popular code 934) but to improve students interest in enrolment, other courses such as English/Geo, 

Isc/Geo, and Intro-Tec/Geo should be brought on board.  

It is imperative to note that the following maybe what are the likely causes of differential in performance among students within the 

study periods: 

 Activities and assignments in other courses negatively influenced the student’s performance in geography. 

 Geography lecturer’s disposition and teaching techniques negatively affected student’s performance. 

 Performance in geography at SSCE O’Level was a significant determinant or factors of performance at NCE Level. 

 In addition, the fact that significant different was observed in the performance of  male and female students in geography over 

time points to need for a curriculum review to stream line these performance differentials. It is debatable lf differences in 

percentages enrollment have accounted for these differentials in performance among, the sexes. Whatever the case, both male and 

female peculiar interest in geography should be weighted. Such areas of adjustments to accommodate new innovation/techniques 

towards curriculum constant realization may be;  

a) GEO 114  - Local Geography 

b) GEO123  - Man and His Environment 

c) GEO 212  - Introduction to NERDC National Curriculum for Geography 

d) GEO 221  - Practicum for NERDC National Curriculum(Geography) 

e) GEO 222  - Research Methods in Geography 

f) GEO 224  - Fieldwork in Geography 

 Significant relationship also existed in performance of male and female students across four subject combinations which nullified 

the null hypothesis earlier raised. Even though the sets of students had biases in other course such as Social studies, Mathematics, 

Christian religion Studies and Islamic studies, there are common ground is Geography. Within this department, at least, they were 

subjected to the same treatment by way of exposure to lecturers and teaching techniques, course content, continuous assessment 

test and so forth. Perhaps, only in their entry grades and exposure to the principles of Geography at the O’Level would there be 

expected to differ significantly. Of course, the fact that they graduated from different secondary schools should also introduce 

differences in their performance in geography at the NCE Level.  

X. RECOMMENDATIONS 

The following are the proffered recommendations for necessary action: 

1. A gender based curriculum innovation process should be embarked on. Relevant stake-holders should be brought on board. These 

should include: Heads of Department of Geography, Senior Lecturers in Geography officials of Ministry of Education, officials 

of NCCE and even officials of ANGs.  
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2. Particular attention should be paid to such courses at the NCE Level as map reading and interpretation, local geography, Man and 

his Physical Environment, Introduction to NERDC curriculum in Geography, Research Method in Geography and Field work in 

Geography. This is basically because, the designed and mode of mentoring of these course is gender sensitive.  

3. Improvisation and domestication of tools and learning resources for studying should be specified in the curriculum to cover each 

of these course units and to be undertaken by both lecturers and students of geography alike. Attention should be paid to the 

specific requirement of each course unit.  

4. The interest and motivation of students should be promoted right from the Pre-NCE Level by simplifying the concepts taught, 

making clear the problem solving aspects of the discipline and introducing such basic education friendly subject combinations as 

Eng/Geo, Isc/Geo and Intro-Tec/Geo. 

5. This findings and the attendant action should be broadened for dissemination to sister colleges of education as well as NCE and 

the NERDC this is because even when findings are local, approval for implementation may be global, that is for higher authority. 

In this case, the authorities are the regulatory agencies established by law.  

XI.CONCLUSION 

A study of this nature is imperative in order to stay in touch with student’s performance across different planes such as academic 

sessions, sex, course combinations and even more as results have shown. The application of this in areas such as curriculum which is 

the desire of others may improve the tone of academic excellence among students which is the desire members of the society with 

concern for better educational system.  

REFERENCES 

1. Bandaru, A (1977). Self-Efficacy: Towards a Unifying theory of Behavioral Change. Psychology of Review, 84, 191-215. 

2. Federal Government of Nigeria (2012) Nigeria Certificate in Education Minimum Standards for Arts and Social Sicnes 

Education. Abuja:NCCE. Pp95-107. 

3. Filgona, J and Sababa, L.K. (2017) Effect of Gender on Senior Secondary School Students Academic Achievement in 

Geography in Ganye Educational Zone, Nigeria. European Journal of Education Studies. Vol 3 Issue 4 pp 395. 

4. Odoh, D.P (2003). Teacher-Student’s Perception of Effective Teaching-Learning of Geography in Secondary Schools, Study 

of Ankpa and Olamaboro LGA’s of Kogi State. Unpublished PGDE Project, ABU, Zaria. 

5. Onoyase, A (2015) Academic Performance among Students in Urban, Semi-Urban and Rural Secondary School with 

Counseling Implications, International Knowledge Sharing Platform, Developing Countries Studies. Vol 5. Pp 122 

6. Tadesse, K. (2007) Comparative Analysis of Gender performances of students from Gender Perspective vis-à-vis Teaching-

Learning Performance of Instructors. Proceedings of the Ntional Symposiom on Establishing, Enhancing and Sustaining 

Quality Practice in Education.  Pp 90-99 

7. SDGFUND (2019) Quality Education https://unstathttp://www.sdgfund.org/goal-4-quality-

educations.un.org/sdgs/report/2017/goal-04/ retrieved 07-01-2019 

8. UNESCO (2008) Quality Education, Equity and Sustainable Development: A holistic vision through UNESCO’s four World 

Education Conferences 2008-2009 http://www.unesco.org/education/en/sector retrieved on 10/01/2019. 

AUTHORS 

First Author; ATANU OMACHOKO, LECTURER, GEOGRAPHY DEPARTMENT, KOGI STATE COLLEGE OF EDUCATION 
ANKPA,NIGERIA 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8688
http://ijsrp.org/
https://unstats.un.org/sdgs/report/2017/goal-04/
https://unstats.un.org/sdgs/report/2017/goal-04/
http://www.unesco.org/education/en/sector


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              724 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8688    www.ijsrp.org 

Second Author ODOH DALE PETER, LECTURER, GEOGRAPHY DEPARTMENT, KOGI STATE COLLEGE OF 
EDUCATION, ANKPA, NIGERIA. 

Third Author LANIYAN BABATUNDE EMMANUEL, GEOGRAPHY DEPARTMENT, KOGI STATE COLLEGE OF 
EDUCATION, ANKPA, NIGERIA. 

Fourth Author ADANU JEREMIAH, GEOGRAPHY DEPARTMENT, KOGI STATE COLLEGE OF EDUCATION, ANKPA, 
NIGERIA. 

Correspondence Author; ATANU OMACHOKO, LECTURER, GEOGRAPHY DEPARTMENT, KOGI STATE COLLEGE OF 

EDUCATION ANKPA,NIGERIA omachokoatanu@gmail.com +2347036554329 

 

 

 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8688
http://ijsrp.org/
mailto:omachokoatanu@gmail.com


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              725 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8689   www.ijsrp.org 

Decomposition of Organic Wastes in Mathura Region 
Through Vermicomposting  

Babita Agrawal *, Ruchi Agrawal ** 
 

* Assoc. Prof. & Head, B.S.A. College, Mathura 
** Dept. of Chemistry, B.S.A. College, Mathura 

 
DOI: 10.29322/IJSRP.9.02.2019.p8689 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8689  
 
Abstract- This paper deals with the management and 
decomposition of organic wastes by using vermicomposting 
technology to produce nutrient rich worm cast. Two types of 
livestock manure in combinations with agro/kitchen wastes were 
used for culturing the earthworm Eisenia foetida. The growth and 
development of an epigeic earthworm Eisenia foetide was studied 
under identical laboratory conditions. The concentration of total C 
and total K were higher in cow manure than those of chick manure. 
Number of earthworms weight and length of Eisenia foetida were 
higher in combination of gram bran with cow dung.                                                                                                                                                                 
 
Index Terms- Agro-waste, Animal dung, Eisenia foetida, Kitchen 
waste, Organic wastes ,Vermicomposting 
 

I. INTRODUCTION 
he Vermicomposting is the best way of waste management 
and its decomposition by use of earthworm. It is an eco-

biotechnological process that transforms energy rich and complex 
organic substances into stabilized humus like product, 
vermicompost. This vermicompost can hold more nutrients over a 
long period without impacting the environment. 
            Excessive use of chemical fertilizers make the soil infertile 
and reduce productivity. Animal,agro and kitchen wastes are the 
serious problems for society. Some epigeu earthworms have 
appeared as key sources to combat the problems of waste disposal. 
Proper utilization of these wastes can improve the soil quality as 
well as environmental quality. The Eisenia foetida is the most 
suitable species for vermicomposting due to its short life cycle and 
it can tolerate wide range of temperatures and humidity.  
            The objectives of this study were to compare the quality 
and quantity of two different types of livestock manure (cow and 
chick manure) in combination with agro/kitchen wastes by worms, 
decomposition of these organic wastes and effects of these 
manures on growth and development of earthworm. 
 

II. MATERIALS AND METHOD 
       Agro and kitchen wastes were collected locally from 
randomly selected residential houses and farms of study areas 
under Mathura region. Fresh animal dung was collected from 
different animal farms located in Mathura region. The main 
characteristics of animal wastes are given (Table-1). 

       Young specimens of Eisenia foetida were randomly picked 
from several stock cultures maintained in the laboratory. The 
moistures of wastes was adjusted to 60-70% during the study 
period by spraying adequate quantity of distilled water. The waste 
combinations were  turned over manually every day for 12 days in 
order to eliminate the volatile substances. All containers were kept 
in dark at temperature 25 + 1°C. Animal dung was measured as 
control6,7. Combinations of wastes were taken in (ratio 1:1). After 
12 days,18 adult individuals of Eisenia foetida were introduced 
into each bed. Length, weight and total number of earthworms 
were counted from each container after 60 days. All experiments 
were conducted three times. The pH were determined using 
whatman no-1 filter paper. Total K was determined by Flame 
photometer. TKN was determined by microkjeldahl method. Total 
phosphate was measured by methods of Bears. C:N ratio is used 
as an index for maturity of organic wastes. Students ‘t’-test was 
applied to compare the significance (PL 0.05) between different 
combinations of dung with agro and kitchen wastes. 
 

III. RESULTS AND DISCUSSION 
            Table-1 shows the physico-chemical characteristics of 
animal wastes before use. The pH values of these two animal 
wastes were in alkaline range(8.9-7.1). The moisture content of 
the wastes varied between 62% and 20%. The TOC of cow manure 
was higher than that of chick manure. The C:N ratio of cow 
manure was 90. EC was 2.2 in cow manure and 0.91 in chick 
manure. 
            Table-2 shows the parameters of combination of these two 
wastes with agro/kitchen waste on the growth and development of 
earthworm Eisenia foetida. Maximum gain in number of 
earthworm, weight and length of Eisenia foetida was observed in 
gram bran + cow dung. Thus, the combination of gram bran with 
cow dung is suitable for better growth and development of 
earthworm Eisenia foetida1,3,8,11.  
            The weight gain by Eisenia foetide was dependent on 
population density and food type9.10. The maximum increase and 
decomposition in the number of earthworms in combination of 
cow+ gram bran is due to the biochemical quality of food, which 
is an important factor in determining the time taken to reach sexual 
maturity and onset reproduction. 
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TABLE -1: Initial Physico-Chemical characteristics of two 
livestock manures 

 
        Cow Dung   Chick 

Manure 
PH(1:10) 
 
TOC % 
 
TKN 
 
C:N Ratio 
 
Moisture 
Contents(%) 
 
EC 
 
TK% 
 
TAP 

           8.9 
 
           49 
 
          0.47 
 
           90 
 
           62 
 
          2.2 
 
         0.32 
 
         0.26 

           7.1 
 
           19 
 
         0.20 
 
          70 
 
          20 
 
        0.91 
 
        0.26 
 
        0.19 
 

 
TABLE-2 : Effect of two livestock manures and their 

combinations with agro/kitchen wastes on the growth and 
development of Eisenia foetida 

 
          Manure        

Number 
     Weight     Length 

        Cow dung  
 
    Dung + gram 
bran 
 
   Dung + wheat 
bran 
 
 Dung + 
vegetable wastes 

   28.1 + 
0.42 
 
   65.3 + 
0.21 
 
   45.2 + 
0.88 
 
   35.2 + 
0.71 

 710.10 + 
15.31 
 
 825.20 + 
15.20 
 
 798.00 + 
22.69 
 
 725.10 + 
21.88 

 4.39 + 0.21 
 
6.08 + 0.15 
 
4.12 + 0.05 
 
3.02 + 0.11 
 

       Chick 
manure 
 
     Dung + gram 
bran 

  10.2 + 
0.33 
 
  40.1 + 
0.11 

  450.20 + 
13 
 
  528.12 + 
16 

2.21 + 0.11 
 
5.11 + 0.12 
 
4.18 + 0.08 

 
    Dung + wheat 
bran  
 
 Dung + 
vegetable wastes 

 
  32.8 + 
0.26 
 
  25.1 + 
0.34 

 
  438.16 + 
20  
 
  428.29 + 
29  

 
4.11 + 0.14 
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Abstract- Autobiography is record of individual’s struggle to 
reach the goal in life. Poverty is major obstacle to reach that aim, 
because hunger distracts the attention.  When we read Dalit 
Autobiography the most common factor among all the 
autobiographies is poverty. Dalit autobiographies give us account 
of life story with along with the suffering from the hunger, scarcity 
food and utter poverty to full fill basic needs. Usually we see 
detailed description about food in these autobiographies. The 
intention behind this may be to introduce their food and food habit 
to other people or to show other people Dalit have never eaten food 
of other people 
 
Index Terms- Poverty, food, hunger, caste, society, culture, 
community, oppressed. 
 

I. INTRODUCTION 
he terms food, hunger, and poverty are strongly connected 
with each other and they are very significant in everybody’s 

life. Eating food is a fundamental human activity, which is 
necessary for survival. Hunger is a basic human instinct. Hunger 
and eating are connected with the financial position of the person. 
The food we eat represents what we are. It stands as the 
powerful image in the presentation of culture and social status. 
The theme of food is also associated with other fields like 
anthropology, psychology, sociology, history, nutrition, 
geography and ecology. We can sense the particular bonding 
between food, personality, social origin, and geographical 
availability. In present society, there is great importance for the 
interest in food. The theme of food has recently started dominating 
literature because it portrays peculiar traditional rules and habits 
in the act of eating. Themes related to food were common even in 
the literature which is written long back, but their food was 
presented with the ideal image but in recent literature food 
categories caste and creeds of the society. Hunger is another face 
of food. It is said that when we don’t have anything to eat we feel 
more hunger. Poverty leads for the scarcity of the food and it 
leads for hunger. Financial status decides our quality and quantity 
of food. Hunger makes human physically and mentally week and 
make human unable to concentrate on anything. If a person is 
hungered his/hers ideas rotate around only how to fill the belly 
other things became secondary. Especially in the life of Dalits 
food, hunger and poverty are the common terms. The presentation 

of food in autobiography is concerned; it is associated with 
memory and feelings. Especially when we study Dalit 
autobiography food plays a vital role to present the economic 
condition of the writer. The writer selected for study Bama and 
Urmila Pawar in their autobiography dedicated major portion for 
the descriptions for food habits. They used food as a 
metaphor to their situation. 
           Urmila Pawar throughout her autobiography gives 
references to poverty, food, and hunger. She belongs to Mahar 
community of Maharastra lives in Konkan region, Later she lived 
in Mumbai. She gives us details of the way of life, their poverty 
and the food her community people prepare and eat. Her 
community people’s main livelihood comes from the weaving of 
the bamboo baskets. Dalit women faced many difficulties in life; 
they were affected to a greater extent by poverty and 
unemployment and caste violence. Most of the men in the family 
didn’t take the financial responsibility of the family. There major 
portion of earning is always spent on drinking. Every house had 
its own share of drunkards. In such conditions, women were 
responsible for running their homes and for taking care of children 
and old people. It is a woman who runs the family. The group of 
women goes to the forest to collect the bamboo and other firewood 
daily. They keep them dry for and weave the basket from the 
bamboo which was brought earlier. They carry those baskets and 
other firewood to the city to sell. They walk barefoot miles 
together. The regular food in every house is Bhakri, ambalee and 
dried fish. Only a few people eat rice daily. Urmila mentions that 
there was separate food items were cooked for the male members 
of the family. Though the responsibility on women they were ill-
treated, especially daughters-in-law were scolded for everything. 
Only at the time of festivals they prepare and eat good food. Every 
child of her community waits eagerly for the festival just to eat 
good food. Urmila tells the food was always scarce in her house. 
Her father died very early, the responsibility of the family with 
five children was on the shoulders her mother, who was much 
miser. Her community people eat the flesh of dead animals, but it 
was forbidden in her house. Coarse rice grains brought from the 
ration shop for the lunch was their regular food. She writes, “We 
ate this rice with pithale, a cooked flour of pulses called kulith. 
Sometimes we had some leafy vegetables, from our backyard. 
Sometimes we had bhakri made of milo that is red jowar, a kind 
of millet or sometimes even of husk. ..........we ate with bhakri with 
small inexpensive dried fishes with onions, red chilli powder with 
salt”. They never used to eat fresh fish, unless they were tiny and 
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cheap. In rainy season her mother used to cook pot full of leafy 
curry for both rice and bhakri. Her mother used to tell her children 
stories related to food and made her children to eat food with 
interest. At the time of festival special sweet dishes were made 
from the rice flour. When Urmila’s father was alive her mother 
used to make modak and kheer at the time of Ganapati festival but 
later she has left cooking all those food items. Urmila came to 
know about to her food items like ladu, karanjya and waran etc 
only after her sister’s marriage, At the fish season, her mother used 
to buy small fishes by fishermen and dried them and stores them 
for lean days. Urmila mentions the names of the items cooked of 
fish by her mother such as, kaat, saar,and katyacha motal. They 
used to eat mango and jackfruit excessively because they are easily 
available to them. She tells ironically the mangos of Ratnagiri 
have reached Arab countries but not to us. They used to eat 
ordinary mangos that too fallen and dried up mangos. Her mother 
used to bring jackfruit, but they have to eat it before meals, so that 
they can eat less and that much of food was saved, whenever her 
mother brings jackfruit she used to cook less than usual. Her 
mother used to cook curry by using jack fruit seed or serve them 
boiled with salt. Urmila never carried Tiffin box to school because 
in her house they never cooked the food worth carrying outside 
and she didn’t want to face the embracing situation in the school 
because of her food moreover her upper caste friends didn’t allow 
her to sit with them and share the food with them. But she used 
open their box and smell the food from the Tiffin boxes of her 
friends when they were out of the class. Once all her classmates 
decided to cook a meal at her friend’s house, whose parents were 
away. They discussed the things to be brought, Urmila was very 
eager with that idea and she was asking enthusiastically, what she 
has to bring, but they were trying to avoid her, finally, they said 
her to bring money. They cooked tasty dal, rice, and vegetables. 
Though they all eat together, they didn’t allow her to touch 
anything. Next day she was horrified to hear the gossip of the girls. 
In Urmila’s words ‘she ate like a monster,’ ‘God she ate like the 
goat,’ ‘She ate so much of everything’. It was so humiliating that 
I died a thousand deaths that day”. Other such incidents happen in 
her life. Urmila never attended the wedding with a grand feast. She 
has attended the marriages of poor people of her community where 
only rice is served and guests would have to be satisfied with 
whatever is served because they can’t offer more. Once she 
attended the marriage at her sister-in-law’s place along with her 
cousins. There they were enjoying the food and asking the cook to 
serve again and again. The cook said, “whose daughters are these? 
they are eating like monsters”. When Urmila was in school she 
used were uniform, she never felt humiliation with dressing, but 
when she joined college she felt ashamed. She has only two sets 
of clothes which she wore alternatively for three or four days. She 
got her first scholarship of Rupees 12 (twelve) in the fourth 
standard and for the first time in her life, she could see the Ten 
Rupees note and one rupee two notes the teacher had asked her to 
buy two new frocks for herself from the money. But immediately 
she gave it to her mother. Urmila Pawar was much sensitive about 
her caste as well as her poverty so during school period onwards 
her conscious mind was aware of the limitations of the person of 
lower caste and meaning of poverty not described in the books but 
in reality. She started doing part-time work after completing her 
matriculations so that she can support her mother. After her 
marriage, she came out of poverty, but in the second part of her 

autobiography, she explains the poverty of the Dalit people in the 
slums of Bombay. Her autobiography covers three generation of 
her family and exhibits three pattern of life of her community 
people  First the life of Dalit in the villages, there pitiable 
conditions, how they were caught in the web of various religious 
and social practices and superstitions, crushed by poverty and 
hunger and weight of their suffering. Secondly is another face her 
community. As result of modernization, urbanization and 
industrialization a new Dalit middle class came into existence, 
which was facing double alienation; alienation from their own 
caste as well as their new found social class. These Dalit middle 
class didn’t want to show other middle class people their origin, 
from which they wanted to disconnect; the other side middle class 
communities to which Dalit want to associate didn’t accept these 
people because of deep rooted caste system.  Thirdly is the 
inhumane life of Dalits in the slums in the cities struggling to get 
basic needs of the life. They were human beings but had to live 
like paltry hens, victims of their circumstances. Their human 
energy was reduced to nothing but dust. But all these have faced 
scarcity of food, poverty and hunger in their life at one or the stage.  
Bama in her autobiography gives the details of pathetic conditions 
of her community. She tells about her community and her people 
and their lifestyle. Most of her people are agricultural labourers 
when there is no call for work in the field; they go up to the woods 
on the mountains and make a living by gathering firewood and 
selling it. In the rainy season, they do fishing and sell them. Bama 
explains how she and her family worked for daily meals. She used 
to wake up very early, pour some millet porridge into a calling 
vessel and run to the field. She tells ‘we would go here and there 
all over the fields where the groundnut crop had been pulled up 
and use our shovels at random to hammer into the earth and rake 
it, so that we could pick up all the stray groundnuts, sell it to the 
tradesmen there and buy some rice or a little-broken grain. You 
couldn’t put the broken grain gruel in your mouth. It stank so 
much, but if we had no money broken grain gruel was all we could 
eat. Sometimes I sold my groundnuts and brought the money home 
to my mother. Sometimes I just gave her the groundnuts’ 
(P.No.50). Her people work hard to get daily meals because they 
live on gruel. There only desire is to get sufficient food, cloth, and 
shelter. They never thought of luxuries in life. She used to work 
hard to earn money, she goes out to collect shells and nuts and 
carry them carefully without cracking the nuts. She used to go to 
the mountain jungle to collect the firewood. She with her friends 
climbed the steep mountain slopes one by one; pick up the dried 
pieces of wood that fall here and there and then tie them together 
into bundles. To collect swings and file in the forest, they have to 
give money to forest guard. If they get sufficient fuel they will sell 
it, if they get less bring it for the fire at the house. When Bama was 
a girl she used to enjoy the tasty food brought by her grandmother 
but she had always the question why her granny mix the food she 
brings, later she realized that her granny brings the leftover food 
of her higher caste people and the witnessed the way how the 
higher caste people used to throw that left food in the basket of her 
granny she stopped eating that food. Bama tells both men and 
women do the same work, but men are always paid more, even 
though both husband and wife work whole day, they used to earn 
the money which can fulfill their basic needs. Bama explains she 
did not remember when she played with friends, for them play 
means go to the lake or well to catch fish, go to orchards to collect 
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fallen fruits, collect twigs in the forest, but they used to play every 
month whenever they were taken to the church. She tells about the 
innocence of her people and exploitation of authority at the time 
of Christmas. Her people bring a variety of fruits to offer priest, 
she tells we have never tasted those fruits but every year we offer 
them to priest to please him and get a blessing from him. In those 
days Bama really thought that by the touch of the holy cross to the 
forehead and saying something in confession box really solve all 
the problems and make us free from worries. For this, these people 
push themselves and try to please the priest and offer their gifts to 
get his blessing. They were eager for the touch of holy cross and 
showering of holy water. They knelt down in front of the priest. 
At that time they have to give money to him to receive some holy 
pictures, New Year calendar, and fruits. If money was not given, 
he used to scold them like children of whores. Bama’s father was 
an army. He used to send little money to the house. Her mother 
and granny always worked in the field there life was considerable. 
But at the time of India-China and India-Pakistan war, her father 
wasn’t able to come to the home or he didn’t send money to them. 
Her mother managed household by coolie, sometimes they ate 
boiled drumstick leaves only. After the school, Bama also used to 
go to work, at least to collect dry cow dung for fuel. The same 
situation was continued till she reached the 8th class. After that, 
she was sent to boarding school. She felt very uncomfortable there 
and decided to leave the hostel, but she had fear of her brother who 
was studying in the city. In the hostel, she felt very inferiority 
complex by looking at the dress, hairstyle and other belongings of 
the remaining girls in the hostel. In the hostel, the warden used to 
insult them by telling these children became fat in the hostel and 
became thin when they go home for holidays. She always feels 
hesitate to mix with them on the contrary they also didn’t want to 
mix Bama with them because of her caste. At that time she realized 
that ‘as per my community was low-caste; I had no money either. 
At the same, I thought, I would study hard and make good. So I 
worked really hard….Study do well and gained lots of marks. 
Friends used to ask ‘’why aren’t you wearing anything in your ears 
and what about neck? You don’t even have chappals on your feet? 
In her house, they used to bring new cloth twice a year, once on 
Christmas and another at the time of Chinnamalai festival. They 
have to manage them for the year. After her school her parents 
oppose her admission to the college, they don’t have money for 
fees and they have the fear that they may not get proper groom for 
her. Her teacher who was nun gave Bama her earrings by selling 
them Bama took admission to college. In college for a whole week, 
she went in the same skirt, jacket and davani. All her classmates 
looked at her as if she outlandish creature. Some of them asked did 
she possess one set of clothing. Didn’t she have any other? Bama 
felt deeply humiliated. She told them her mother was bringing her 
belongings went to the hostel and wept, because she was 

completely departed from the house her parents told her not to 
come back home because she has taken admission to the college 
in opposition to parents opinion. She has completed her college 
education in two or three dresses. On the farewell day, all her 
friends decided to wear silk saris. They said Bama to bring silk 
sari from the house. But in her house there not even 
good saries and silk sari are out of the question. Bama said she will 
wear silk sari on that day. On the day of function, she hid in the 
bathroom the whole day came out after all the function was over. 
She faced lots of problems because of caste and poverty. She faced 
poverty and hunger until she joined into convent. But when came 
out of the convent it was again difficult to set her life. She 
managed it with the help of her friends. Major part of her 
autobiography gives us details about the food, poverty and hunger 
of her own family and her community. 
           Like this these two writers through their autobiographies 
presented how they faced scarcity of food and being a law caste 
women never seen verity food till they reach the considerable 
position in the society. Huger, food and poverty has become 
constant partner in their life. It was best presented in the 
autobiographies. When we study any Dalit autobiography these 
three things play very vital role in their life. Because their basic 
struggle of life is to get sufficient food, good cloths and 
considerable money. When these basic needs fulfilled they will 
think other comforts in the life. Therefore we can say that basically 
Dalit autobiographies are representation food, hunger and poverty 
of Dalit community than the personal stories. 
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Abstract- The purpose of this study was to scrutinize factors that 
hold back female students’ of Oromoo folklore and literature of 
Mettu University from speaking English in the classroom. To this 
end, the study employed descriptive survey design, which involves 
both quantitative and qualitative methods. Accordingly, Oromoo 
folklore and literature department was selected through purposive 
sampling. And the data were collected from 30 purposefully 
selected female students from Oromoo folklore and literature 
department for questionnaire and from two English teachers who 
were purposefully selected for interview. Thus, descriptive 
statistics using frequencies and percentages were employed in 
analyzing the quantitative data and the qualitative data were 
analyzed qualitatively.   The result of the study revealed that 
almost all female students of Oromoo Folklore and Literature 
department at Mettu university were dominantly  hold back from 
speaking English due to psychological, contextual, and 
linguistically  factors. Finally, based on the findings, the 
researchers agreed to some recommendations that the most 
important one is to create conducive environment to support and 
encourage female students to speak and practice English 
frequently in the class. 
 
Index Terms- scrutinize; hold back; psychological factors; 
speaking English; folklore, and Oromoo 
 
Introduction 

nglish language is a global language which can be used for 
communication with native-speakers and none-native 

speakers in the worldwide, especially in the education section, all 
University students need it for their studies in order to search 
information and obtain knowledge; therefore, a lot of the 
Universities throughout the world need to include English 
language as one of their educational tool requirements (Khader& 
Mohammad, 2010). This means English is often used as the 
medium of instruction in higher education. 
          In the teaching of English, as one of the productive skills, 
speaking activity must focus on how to assist students to use and 
to communicate in English (Richard, 2008). This is important as 
Richard further says; most students often evaluate their success in 
language learning as well as the effectiveness of their English 

course on the basis of how much they feel they have improved in 
their speaking proficiency. That is why teachers’ efforts should be 
focused on developing students’ ability to speak since learning to 
speak is considered as the greatest challenge for all language 
learners (Pinter, 2006). In this sense, teachers have to give more 
opportunities to their students to express themselves by providing 
them with speaking activities that enable them to speak English 
(Brown, 2001). 
          According to Harmer (2007) and Pourhosein Gilakjani 
(2016), human communication is a complex process. Persons need 
communication when they want to say something and transmit 
information.  Speaking seems to be the most important skills of all 
the four skills (listening, speaking, reading and writing) because 
people who know a language are usually referred to as speakers of 
that language (Ur, 1996). The major goal of all English language 
teaching should be to give learners the ability to use English 
effectively, accurately in communication (Davies & Pearse, 1998). 
However, not all language learners after many years studying 
English can communicate fluently and accurately because they 
lack necessary knowledge. 
          This was seen; at Mettu University (MeU) specifically 
Ormoo folklore and literature female students still seem to have 
problems in communicating in English language through 
speaking.    
          With this intention, first year students of “Oromo Folklore 
and Literature” 2008 entry at Mettu University took researchers’ 
attention and the problems female students faced in speaking 
initiates the researchers to explore factors that hold back female 
students’ speaking in the class.  
 

I. RESEARCH QUESTIONS 
          1.  What are the factors that hold back the female students 
of Oromoo Folklore department at      
       Mettu University encounter in English speaking? 
          2.   What are the psychological factors that hold back female 
students’ from English speaking? 
          3.   Which type of factors that the most frequently hold back 
factors that Oromoo Folklore and    
       literature female students’ faced?  

E 
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          4.   What are the linguistic factors that hold back female 
students’ English speaking skills? 
          5.   What are the context factors that hold back female 
students’ English speaking skills? 
 

II. OBJECTIVES OF THE STUDY 
          General Objectives 
          The general objective of this study is to scrutinize the factors 
that hold back female students’ from English speaking in the 
classroom at Oromo Folklore and literature department.   
          Specific Objectives 
The specific objectives of this study were to: 
• Identify factors that hold back the female students of Oromo 

Folklore and literature department(OFLD) in Mettu 
University. 

• Distinguish the psychological factors that hold back female 
students’ from English speaking 

• Make a distinction factors that the most frequently reported 
that hold back Oromoo Folklore and literature of female 
students’ faced? 

• Find out linguistic factors that hold back female students from 
English  speaking 

• Differentiate the context factors that hold back female 
students’ from  English speaking  

 

III. RESEARCH DESIGN 
          Since, the main objective of this study is to scrutinize the 
factors that hold back female students’  from English speaking in 
English class in Oromo Folklore and Literature department, 
descriptive survey design with both qualitative and quantitative 
method were found appropriate. The main data gathering 
instruments used for the study were questionnaire, class room 
observation and interview.  Students’ questionnaire was mainly 
aimed at gathering information about factors that hold back them 
from English speaking in the class. An observation checklist was 
designed based on literature review and used during the 
observation time. 
 

IV. SAMPLE SIZE AND TECHNIQUES 
          The present study is a case study. Only one department 
female students and two English were involved. Thus, the target 
population of this study was Year 1 female students who are 
enrolled in a Bachelor of Arts (BA) in Oromo Folklore and 
Literature at the Faculty of Social Sciences and Humanities 
(FSSH) and two English teachers at Mettu University in the 
academic year 2008 E.C.  Therefore, the target population of the 
study was 33 Oromo folklore and literature department female 

students and 2 English teachers who gave compulsory courses 
(communicative Skills and basic writing skills) were selected 
through purposive sampling techniques. Since the goal of 
purposive sampling is credibility, not representativeness or the 
ability to generalize, the researchers employed the purposive 
sampling technique, which is a process of selecting a sample that 
is believed to represent a given population. Therefore, the 
purposive sampling technique was used for both female students 
and teachers because the goal of purposive sampling is credibility, 
not representativeness or the ability to generalize. For this reason, 
the researchers employed the purposive sampling technique, 
which is a process of selecting a sample that is believed to 
represent a given population. 
 
Source of Data  
          The sources of data were Oromo Folklore and Literature 
female students and English language teachers at Mettu 
University. 
 
Participants  
          This case study was conducted with the participation of 33 
female students of Oromo Folklore and Literature and 2 English 
teachers who gave English courses for them. So it mainly focuses 
on scrutinizing the factors that hold back female students’ from 
speaking English in the class. 
 

V. METHODS OF DATA ANALYSIS 
          The research data was analyzed to examine the factors that 
hold back Oromo Folklore and Literature speaking skills of female 
students and causes for these hold back factors from the teacher’s 
view. Therefore, the data which were gathered from female 
students and teachers through questionnaires, classroom 
observations and, interview was analyzed, interpreted and 
discussed accordingly. 
 

VI. RESULTS AND DISCUSSION 
          This study aimed at scrutinizing the extent to which factors 
hold back female students’ from speaking English in the 
classroom at the department Oromo Folklore and literature. To 
collect relevant data for the study questionnaire, classroom 
observation, and interview were employed. 
          Accordingly the results and discussions of female students’ 
and teachers’ responses, teachers’ point view of factors that hold 
back from speaking English in the class compared with the 
classroom observation were scrutinizing . Finally, the major 
factors that hold back the female students’ from speaking English 
in the class were treated under this section respectively. 
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Responses of female students regarding psychological factor that hold back them from speaking English 
          The questionnaires were administered among 33 female students of Oromo Folklore and Literature department of Mettu 
University in different factors that hold them back from speaking English in the class. 
 
Key: SA = Strongly Agree,  A = Agree, N = Neutral, DA= Disagree SDA= strongly disagree 
Note: strongly agree = 5 Agree= 4 Neutral= 3 Disagree= 2 strongly disagree = 1 
 
          The above table presents a brief enlightenment of each 
psychological factor that holds back female students’ speaking 
English in the class. 
           Accordingly, for the first item, 30(90.9%) of the 
respondents said “strongly agree”, where as 3(10.1%) of them 
responded “agree” respectively. This indicates that females’ 
students felt shy due to their nature as shy to speak in front of 
people. The comments are in line with Bowen (2005) and Robby 
(2010) arguing that some shy learners are caused by their nature 
that they are very quiet. Therefore, teachers need to create a 
friendly and open classroom environment in order to solve their 
shyness. Solving the shyness problem, Chinmoy (2007) suggests 
that in order to help students to be more confident in their speaking 
that convince students to look upon shyness as a thing to overcome 
and do not fear failure or success. 
          In item2, the female students were asked whether they 
lacked motivation or not to make conversation in English class. 
Responses to this item disclosed that 6(18.18%), 8(24.24%), 
9(27.28%) and 10 (30.3%) of the respondents responded that 
“strongly agree”, agree, neutral and strongly disagree respectively. 
This indicates that 42.42% of the respondents have lacked 
motivation to make a conversation in English. The fact is lined up 
with Gardner in Nunan (1999) and Babu (2010) stressing that 
motivation is a product of good teaching, not its prerequisite, 
students are unmotivated and unwilling to speak English in the 
classroom among others are because uninspiring teaching and lack 
of appropriate feedback. Therefore, teacher should concern about 

this issue since motivation is a key consideration in determining 
the preparedness of learners to communicate (Nunan, 1999). 
 
Regarding Item3, the female students were asked to check whether 
they worry about mistake while speaking in English or not, all 
respondents or 33(100%) of them responded as they worry about 
making mistake.  This indicates that Students feel afraid of making 
mistake as they are worried that their friends will laugh at them 
and receive negative evaluations from their peers if they make 
mistake in speaking and they are afraid of looking foolish in front 
of other people (Kurtus, 2001; Kim, 2006; and Frank Middleton, 
2009). Thus, it’s very necessary for the teachers to convince their 
students that they do not have to worry to express their ideas by 
speaking since the language is a foreign language that everyone in 
the class is also studying the language. In other words it’s natural 
if they make mistake. 
          With respect to item 4, female students asked about their 
anxiety when they try to speak in English language. Responses to 
this item disclosed that 28(84.84%) of the respondents ‘strongly 
agreed’ that they feel anxious when they try to speak in English. 
whereas 5(15.16%) of them ‘agreed’ as they felt anxious when 
they try to speak in English.  This indicates that they do not have 
energy or motivation to speak freely in English. This condition 
relates to the importance of motivation since it is an inner energy 
(Zua, 2008). It has been proved that students with a strong 
motivation to succeed can persist in learning.  
 

                          Items 
 

SA 
 

A 
 

N 
 

DA 
 

SDA 
 

Total 
 

F % F % F % F % F % F % 
 
1 
 

I feel shy when I try to speak in 
English language in the class 
 

30 90.91 3 9 - - - - - - 100 100 

2 I lack motivation to make 
conversation in English class. 
 

6 18.18 8 24.24 9 27.27 10 30.3 - - 100 100 

3 I speak in English freely without 
worrying about making mistakes 
 
 
 

- - - - - - - - 33 100 100 100 

4 I feel with anxiety when I try to 
speak in English language 
 

28 84.85 5 15.15 - - - - - - 100 100 

5 I lack for confidence when I try 
to make ideas and express it  in 
English language 
 

26 78.79 7 21.21 - - - - - - 100 100 
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          Concerning item 5, 27(81.81%) and 6(18.19%) of them 
“strongly agreed” and “agreed” respectively. This shows that all 
of them have no confidence to speak in English in the class. In 
response to this idea, Kubo (2009) further adds that to build 
students’ confidence to speak English, teachers can provide 
regular opportunities to practice proper pronunciation and 
intonation, and to converse freely, thus it will make students 

experienced a greater sense of ability to speak English. Therefore 
teacher should create a comfortable atmosphere in which learners 
are encouraged to talk in English and are praised for talking. 
According to Schwarz (2005) the psychological factors are the 
factors that are commonly hold back the female students from 
speaking English in the class. 
 

Responses of female students regarding linguistic and context factor that hold back them from speaking English in the class. 
 

                    Items  SA A N DA SDA Total  
F % F % F % F % F % F % 

1 I lack for vocabularies to 
express my ideas in English 
language 
 

 
30 

 
 
90.
1 

 
3 

 
9.1 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
100 

 
100 

2 I feel weak in understanding the 
pronunciation of English words. 
 

 
2 

 
6.1 

 
28 

 
84.8 

 
- 

 
- 

 
3 

 
9.1 

 
- 

 
- 

 
100 

 
100 

3 I freely understand the English 
grammar and use them freely to 
speak in English.  

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
7 

 
21.21 

 
26 

 
78.79 

 
100 

 
100 

4 I always prefer to use my native 
language to express my ideas   

 
30 

 
90.
9 

 
3 

 
9.1 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
100 

 
100 

5 I always like to make a 
conversation with friends/peers 
in English class 

 
- 

 
- 

 
- 

 
- 

 
4 

 
12.12 

 
26 

 
78.78 

 
3 

 
9.1 

 
100 

 
100 

6 I am not influenced by my 
culture to speak in English in 
front of the students and teacher 
in the class 

 
- 

 
- 

 
7 

 
21.2 

 
- 

 
- 

 
24 

 
72.7 

 
2 

 
6.1 

 
100 

 
100 

Key: SA= Strongly Agree,  A= Agree, N= Neutral, DA= Disagree SDA= strongly disagree 
Note: strongly agree = 5 Agree= 4 Neutral= 3 Disagree= 2 strongly disagree = 1 
 
           This second research question was designed to examine 
whether linguistic factors and context factors hold back female 
students from speaking English or not   
           With respect to lack of vocabulary, respondents 30(90.9%) 
and 3(9.1%) “Strongly agree and agree” respectively shared their 
ideas as they lack of vocabulary to express their ideas in English.  
This indicates that the majority of the respondents thought that the 
main problem of their inability to speak English was because of 
their fear of a limited vocabulary in which students could not 
describe the expression they would like, and they gave up 
speaking. This was clear with many of us. Because everybody 
really wants to talk with native speakers in English but when 
expressing their ideas they cannot find the correct word at that 
time. To this end, female students need to improve their 
vocabulary knowledge. Brown (1995) pointed people are created 
to created comprehensive utterance when they learn more 

vocabulary. So the more vocabularies students know, the more 
alternatives they have for conveying accurately what they mean in 
speaking and writing.   
 
           With regard to weak in understanding the pronunciation of 
English words, 2(6.1%), 28(84.8%) and 3(9.1%) of female 
students replied strongly “agree, agree and disagree” respectively. 
This kind of factor made them weak in understanding English 
words’ pronunciation which may lead them to speak English and 
found it difficult to pronounce English words in the class. It is 
stated that correct and clear pronunciations are important in 
language learning because good pronunciation makes the 
communication easier to understand (Dan, 2006 cited in 
Varasarin, 2007). 
           A third item was developed whether female students freely 
understand the English grammar and use them freely to speak in 
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English to express their ideas or not.  In this item 7(21.21%) and 
26 (78.79 %) responded that disagree, and strongly disagree 
respectively. This condition suggests that teacher’s way of 
teaching grammar becomes necessary to be noticed since it will 
influence students’ achievement in grammar competence 
(Harmer, 2001). 

VII. ANALYSIS OF DATA OBTAINED THROUGH INTERVIEW 
           Interviews were conducted with the two TEFL lecturers 
who taught the two courses (communicative and basic writing 
courses) selected to explore their views on the female students’ 
English speaking in the class.  
           Concerning the psychological factors that hold back female 
students from Speaking English, the interviewees were asked “do 
you think that female students are highly influenced by 
psychological factors to speak in English during your class”? Both 
interviewees answered that female students of Oromo Folklore 
and literature are highly influenced by those psychological factors 
(shyness, fear of mistakes, anxiety) that hold back them from 
speaking English in the class freely.   
           Regarding the major the major factors that mainly hold 
back female students from speaking English in the class, both 
interviewees answered that even if the psychological factors, 
linguistic factors, cultural factors are common factors, the 
psychological factors are the major factors that hold back female 
students from speaking English in the class. Because 
Psychological factors are the mental factors that help or hold back 
students for making ‘frame of mind’ to perform things well. As 
argued by many theorists, fear of mistake becomes one of the main 
factors of students’ reluctance to speak in English in the classroom 
(Robby, 2010). 
           Regarding interview item number 3, the interviews were 
asked “how often do you use Oromo language to express your 
ideas for female students?  Bothe interviewees answered some 
times. But the problem is the degree of using Afaan Oromo which 
may lead the learners to use their mother tongues while they are 
speaking English language. Because it is almost impossible to 
know when and how frequently to use students’ first language; 
however, agree that the first language use to give brief 
explanations of grammar and lexis, as well as for explaining 
procedures and routines, can greatly facilitate the management of 
learning (Nunan ,1996). 
           Concerning interview questions item number 4, the 
interviewees were asked whether they do have any attempts to 
make female students active participatory during speaking session. 
Accordingly both of them answered as they have attempted to 
motivate the female students in order to build their confidence and 
minimize their fear through building emotional bonds between 
students and teachers.  The last interview question was “do you 
think that lack of English vocabulary hold back female students 
from speaking English freely”?  Both of them answered 
“definitely” since lack of vocabulary was identified as a big source 
of student silence in oral English language classrooms. 
Additionally, the interviewees said the poor back ground 
knowledge of the female students in using the target language is 
also the major one. 
 

VIII. ANALYSIS OF CLASSROOM OBSERVATION 
           Classroom observation was conducted to make out female 
students’ participation in speaking activity done by the teachers. 
To scrutinize the female students’ actual classroom participation 
in speaking English classes four observation sessions were made 
by the researchers for the period of one month. It was observed 
that female students’ were held back by psychological factors, 
linguistic factors and context factors. 
 
           The data from observation in general indicated that all 
Oromo Folklore and Literature female students were hold back 
from speaking English due to psychological factors, linguistic 
factors and cultural factors. This can be seen from the fact that all 
female students who were not free to speak English in class due to 
the above factors.  
           The researchers also observed that female students have got 
no confidence in English speaking; they always preferred to speak 
in mother tongue or they rather remain silent and show passive 
participation in class when they are invited to speak. And their` 
speaking performance mostly does not exceed the word level and 
in the best cases it takes the form of short sentences which lack 
accuracy and fluency.  
           The Oromo Folklore and Literature department of female 
students did not show initiative to ask question or to respond to the 
teachers’ questions due to psychological factors which includes 
shyness, fear of making mistakes, anxiety, lack of confidence,   
linguistics factors which include lack of vocabularies, lack of 
understanding of grammatical competence and incorrect 
pronunciation (Smith 2011; Huyen and Nga 2003; Savage et al, 
2010; Foppoli, 2009; Liu 2007). Those factors, as those theorists 
argue, hold back students from actively speaking in English class.  
 

IX. CONCLUSIONS  
           The result of the study revealed that all female respondents 
of Oromoo Folklore and Literature department at Mettu University 
were submissive due to the factors that hold them back from 
speaking English in the class. Even if speaking is not merely 
uttering words and sentences through the mouth, but it is more a 
matter of expressing or stating the message of communication 
through words and sentences, definitely  factors that are related to 
psychological factors, linguistic factors, and cultural background 
factors made them unable to develop and make use of their 
speaking ability. Thus, the female students were deficient in the 
process of building and sharing meaning through the use of verbal 
and non-verbal symbols, in a variety of contexts.  
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Abstract 
Introduction: Regular physical activity can achieve parallel or greater effects on non-communicable diseases (NCDs) 
than those achieved with drugs. (Fiuza-Luces et al 2013). The healthcare setting has been recognized as an appropriate 
and promising venue for prescribing physical activity (Jacobson et al; 2005).  Aim of the study: To assess physical 
activity prescription behavior (PAPB) of Ethiopian healthcare professionals and determine if the theory of planned 
behavior explain this behavior. Methods: A cross-sectional survey design was used to assess healthcare professionals’ 
physical activity counseling and prescription behavior for non-communicable diseases (NCDs) in hospital setting. The 
survey includes self-reported  physical activity prescription behavior, and the tenets of theory of planned behavior 
(attitude(ATT), subjective norm (SUN), perceived behavioral control (PBC), and intention (INT) to prescribe physical 
activity).The structural equation modeling was employed for the theory of planned behavior. Amos and SPSS software 
were applied.  Results: A total of 442 healthcare professionals from 7 government hospitals in Addis Ababa city 
participated in the study. From these hospitals 387 healthcare professionals (physicians=135,34.9%, nurses= 218,56.3% 
and physiotherapist=34,8.8%) completed the questionnaire. 21.4% of healthcare professionals very frequently provide 
verbal prescription, 5.4 % provide written prescription of physical activity for the purpose of treating and preventing  
NCDs. The fit of the TPB model was well fit (RMSEA=0.072, CFI=.926, TLI=.910, GFI=.902). The PBC ( β=.25, p< .05) 
and  INT (β =.17, p<.05) explained physical activity prescription behavior and  PBC (β=.39, p<.05), ATT(β=.16, p<.05) 
explained intention to prescribe physical activity. Conclusion: HCPs's physical activity prescription practice was low. 
The findings of this study were supported the theory and the TPB have the predictive utility in describing and predicting 
physical activity prescription behavior among healthcare professionals in hospital setting. The TPB confirmed to be a 
useful theoretical framework that should be used for understanding healthcare professionals' physical activity 
prescription behavior in hospital setting. The present study found that perceived behavioral control was the strongest 
predictor of intention followed by attitude and subjective norm. Also not only for intention it was a strong predictor 
followed by intention for physical activity prescription behavior and had a direct effects on healthcare professionals' PAP 
behavior  Recommendation: Interventions/strategies focused on improving healthcare professionals' perceived ability to 
provide physical activity prescription and the willingness or motivation of healthcare professionals to prescribe physical 
activity for their patients are important.    
 

Key  Words: Physical activity prescription, structural equation modeling, non-communicable diseases and theory of 
planned behavior. 

 
1. Introduction 
The rapidly growing burden of non-communicable diseases (NCDs) in low- and middle-income countries is 
accelerated by the negative effects of globalization, rapid unplanned urbanization and increasingly sedentary 
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lives (WHO; 2010). NCDs also affect developing countries like Ethiopia. According to World Health 
Organization (WHO;2011) estimation that  34% of death  is because of  non-communicable diseases from the 
total death, with a national cardiovascular disease prevalence of 15%, cancer and chronic obstructive 
pulmonary disease prevalence of 4% each, and diabetes mellitus prevalence of 2%. Physical inactivity, or 
sedentary is considered a major risk factor for a number of adverse health outcomes including obesity, 
hypertension, cardiovascular disease, diabetes mellitus and all cause mortality (Tudor-Locke and Myers;2001). 
Physical inactivity is associated with the development of major NCDs such as type 2 diabetes, coronary heart 
disease, breast cancer and colon cancer (Lee et al., 2012). According to NCDs country profile (WHO; 2011) 
report that physical inactivity in Ethiopia as a risk factor for non-communicable disease accounts 17.9%. 
 
Levels of physical inactivity are rising in many countries with major implications for the general health of 
people worldwide and for the prevalence of NCDs (WHO, 2009). Physical activity counseling and prescription 
have been discussed extensively for the last decade as a means for preventing or treating NCDs predominantly 
in healthcare settings. Studies show that the majority of patients listen to their physicians with regard to lifestyle 
behavior guidance, such as diet and physical activity. Still, commitment to follow physical activity advice, 
provide physical activity recommendation and the motivation to comply with physical activity interventions are 
major challenges faced by the patient and the healthcare provider (Daley, 2008). The hospital setting may be a 
key to achieve the goal of establishing PA as a regular treatment modality for many of the lifestyle related risk 
factors and disorders (Börjesson, 2013). For people with chronic conditions such as coronary heart disease, 
diabetes, osteoporosis, arthritis and cancer, the healthcare setting is an important vehicle for promoting physical 
activity. Strategies for promoting physical activity can involve a range of health care professionals (Milton K, 
Smith B, Bull , 2014).  
 

The Theory of Planned Behavior is useful to predict physical activity behavior among healthcare professionals. 
Future studies should use this theory to design, assess, evaluate and predict physical activity prescription 
behavior and its socio-cognitive determinants (Bardus and Suggs, 2012). Information about healthcare 
professionals' PA prescription behavior from developing countries especially in Africa is lacking. In Ethiopia, 
these practices are unknown. Furthermore, the utility of the TPB to explain healthcare professionals PA 
prescription behavior remains unknown. Studies are needed to better understand physical activity prescription 
behavior among Ethiopian healthcare professionals and the usefulness of the TPB.  

1.1 Theoretical Framework of Study 
The theoretical framework for understanding healthcare professionals' physical activity prescription behavior 
comes from Icek Ajzen’s (1991) Theory of Planned Behavior (TPB). According to the theory, an individual’s 
intention to perform a particular behavior is the major factor of actual behavior (Ajzen, 1998). Intentions are an 
indicator of an individual’s effort to try to accomplish a goal. Individuals' intention considers three factors. The 
first factor is how favorable or unfavorable they feel about performing the behavior (also called the attitude 
towards performing the behavior), the second factor the perceived social pressure to perform the behavior, and 
lastly the individuals’ perception of control over the behavior. Generally, a more favorable attitude, higher 
social pressure, and higher perception of control would result in a greater intention to perform the identified 
behavior (Ajzen, 1998).  
 
The theory of planned behavior is one of the most comprehensive and validated theories in the health and 
exercise behavior research for understanding and predicting exercise behavior, and thus, it has guided much of 
the exercise behavior research (Biddle and Nigg , 2000, Godin and Kok, 1996). The theory of planned behavior 
is the most important theory to predict/explain the given behavior. Regarding to this a study reports that TPB 
explain healthcare professionals' (physicians, nurses, pharmacist, and other clinicians) behavior including 
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prescription, referral, counselling, pain management, providing care to patient and guideline adherence (Godin 

et al., 2008).   
Figure 1. The Theory of Planned Behaviour (Ajzen, 1991). 
 
Therefore, the overall aim of this study was to test the theory of planned behavior and investigate its predictive 
utility of healthcare professionals' physical activity prescription behavior in hospital setting. 
 
2. Methods and Materials  
A cross-sectional survey design was used to assess Addis Ababa's, healthcare professionals’ physical activity 
counseling and prescription behavior for non-communicable diseases in hospital setting from November 2017 
to January 2018. 
Sample and Sampling Procedure: Participants had to meet the following criteria to include in the study: a 
registered medical doctors, nurses and physiotherapist, male or female, currently working in the sample 
hospitals, volunteer and any age. Hospitals that give services related to: cardiovascular diseases, diabetic type 2 
and chronic respiratory diseases. The sample size was determined by using the formula for estimating a single 
population proportion. Sample size was calculated by taking the proportion of physical activity 
prescription/counseling which is 50% on healthcare professionals for chronic disease with 95% confidence 
level, 5 % margin of error to get an optimum sample size that allowed the study to look into various aspects. 
Based on the above assumptions, the formula is as follows ( Krejcie and Morgan, 1970):  
s = X2NP (1− P) ÷ d 2 (N −1) + X 2P (1− P) 
s = required sample size 
X2 = the table value of chi-square for 1 degree of freedom at the desired confidence level  (3.841) --------------- 
1.96 x1.96 =3.8416 
N = the population size 
 P = the population proportion (assumed to be .50 since this would provide the maximum sample size). 
d = the degree of accuracy expressed as a proportion (.05). 
Based on this formula the maximum sample size was 384, assume 85% would be return rate, then add 
15%, the total sample have been 442.   
Measures and Data Collection Instruments: Healthcare professionals psychosocial physical activity 
prescription behavior were measured by questionnaires adapted from a validated theory of planned 
behavior (TPB) questionnaire ( Galaviz et al; 2014 and Ajezen;2006). The questionnaire had four scales, 
each measuring one construct of the TPB, with answers anchored on a six-point scale. Physicians’ attitude 
toward physical activity prescription was measured with four items, subjective norm was measured with 
three items, perceived behavioral control was measured with five items, and intention to prescribe 
physical activity was measured with three items. The mean of these items for each scale was used as an 
indicator of each construct. An average internal consistency of α=.87 for the four scales has been 
previously reported (Ramsay et al, 2010 as cited in Galaviz et al, 20 15) and the α=.80 (Galaviz et al, 20 
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15). The internal consistency for the attitude scale was α = 0.95, for subjective norm α = 0.60, for 
perceived behavioral control α = 0.71, and for intention α = 0.95 (Galaviz et al, 20 15).  
 
Statistical Analysis and Considerations: Data examination is necessary in an initial step in any analysis that 
the researchers often overlook, the researchers should evaluate the impact of the missing data, identify the 
outliers and tests for the assumption underlying most structural equation modeling techniques (Hair et al, 2010). 
The preliminary analysis of our study shows that: our sample reasonably confirm that what could be expected 
regarding to outliers, and missing data in cases and variables. Regarding to normality, our study indicates that 
all variables approximately normally distributed, the kurtosis and skewness value of the variables that found 
between the range of ( -1.96 to +1.96), the correlation between the predictor variables had not  too high 
correlation. After having evaluated the data the relationship among the TPB tenets were run by using structural 
equation modeling (SEM) techniques. Structural equation modeling was employed to test the fit of the TPB 
model using the maximum likelihood method was used to fit the theory model. Path analysis by using Amos 
software was performed to test the causal relationships among the variables, within the revised modified TPB 
model. 
 
The overall model fit was evaluated by using Goodness of Fit Index (GFI), Root-mean square error of 
approximation (RMSEA), Tucker-Lewis index (TLI), Comparative Fit Index (CFI), Root mean square residual 
(RMR). For this study, RMSEA and SRMR between .05-.08 were considered as accepted model fit criteria 
(Browne and Cudeck, 993 as cited in Hu and Bentler, 1999).  TLI, CFI and GFI >.90 were considered as 
accepted model fit (Bentler, 1989). The statistical significance was set at ά = .05. The data analyses were 
conducted with the statistical package for social science version 20 (IBM, ) and Amos version 20 for window.    
 
3. Results 
Table 1: Healthcare Professionals Sample Characteristics 

Variables  Statistical proportions 
Demographic variables Mean, SD 

Age (n, SD) 
Male ( n,  %) 
Women (n, % 

(32, 6.5) 
(177,45.7) 
(210,54.3) 

Healthcare providers profession/department (n, %)  
Physicians (Medical Doctors) 
Nurses 

              Physiotherapist 

(135,34.9) 
(218,56.3) 
(34,8.8) 

Physical activity prescription behavior(Mean, SD  
Provide physical activity verbal prescription 
Provide physical activity written Prescription 

(2.57,1.57) 
(1.92, 1.3) 

Theory planned behavior constructs(Mean, SD  
Attitude 
Subjective norm 
Perceived behavioral control 
Intention 

(4.69, .8) 
(4.16,  .86) 
(4.2,  .8) 
(3.9, .89) 

 
A total of 442 healthcare professionals from 7 government hospitals in Addis Ababa city participated in the 
study. From these hospitals 387 healthcare professionals (physicians=135,34.9%, nurses= 218,56.3% and 
physiotherapist=34,8.8%) completed the questionnaire. 21.4 % of healthcare professionals reported that they 
very frequently provide verbal physical activity prescription for their patients and 5.4 % indicates that they very 
frequently provide written physical activity prescription for their patients. Generally, healthcare professionals 
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had a positive attitude, subjective norm (experienced social pressure) and had relatively moderate perceived 
behavioral control (perceived their ability to prescribe physical activity but relatively low intention to prescribe 
physical activity for their patients. 
 
 
Based on the fit indices and guidelines set for this study GFI >.90, RMSEA and RMR between .05 to.08, CFI 
>.90, TLI >.90. The fit of the TPB model was well fit. The RMSEA = .072 and RMR = .076 indicates that the 
predicted theory of planned behavior model was consistent with the observed model. The CFI =.926 and TLI = 
.91 values obtained indicates that the proposed model was better than the null model. 
 
 
Table 3: Model fit test result 
Model Fit Criterion Model Fit Result Decision  
Goodness of Fit Index (GFI >.90)  .902 Accepted 
Root mean square residual (RMR, .05-.08) .076 Accepted 
Root-mean square error of approximation 
(RMSEA between .05-.08) 

.072 Accepted 

Tucker-Lewis index (TLI>.90) .910 Accepted 
Comparative Fit Index (CFI>.90) .926 Accepted 
 

The factor loading for each constructs from the confirmatory factor analysis (CFA) loaded satisfactorily onto 
their corresponding latent variables (factor loading ranging from .65 to .97). This value indicates that relatively 
high factor loading, this loading size confirm that indicators are strongly related to their associated constructs. 
The model measurement of validity and reliability of  AVE, CR and Cronbach's alpha shows that very well fit. 
The value found that (AVE above .5, CR above .7 and Cronbach's alpha above .8) indicates the model have 
good validity and reliability( see Table: 4)   

Table: 4 Model Measurement validity and reliability test results  
Scales AVE CR Cronbach's alpha Criteria Decision  
SBP .63 .70 .833 AVE should be above .5, CR 

above .7 and between .6 and.7 is 
accepted. Cronbach's alpha 
should be above .7 

Accepted 
ATT .60 .76 .856 Accepted 
INT .58 .76 .815 Accepted 
PAP .78 .64 .872 Accepted 
PBC .52 .78 .840 Accepted 
 

The structural equation model variables estimates from path analysis indicates that the perceived behavioral 
control (perceived their ability to prescribe physical activity (PBC) was the strongest predictor of intention 
(β=.39, p<.05), followed by attitude (β=.16, p<.05).  Subjective norm (experienced social pressure)( β=.10, 
p<.05) have relatively a low significant impact on intention to prescribe physical activity. Regarding to physical 
activity prescription behavior, perceived behavioral control (β=.25, p< .05) and intention to prescribe physical 
activity for their patients, INT)(β =.17, p<.05) explained physical activity prescription behavior. Here INT and 
PBC were significant predictors of physical activity prescription behavior (see from the path diagram with a 
standardized parameter estimates is presented in Figure 1.) 
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Figure 1: Structural equation model for healthcare professional’s physical activity prescription behavior with 
standardized parameters. 

4. Discussion 

The TPB can explain healthcare professional’s physical activity prescription behavior; all the theory tenets were 
supported. The results indicate that perceived their ability to prescribe physical activity (PBC) was the main 
factor for the behavior of healthcare professionals' intention to prescribe physical activity. PBC and Intention to 
prescribe physical activity (INT) were the predictors of healthcare professional’s physical activity prescription 
behavior. From these PBC was the strongest factor to predict this behavior. Their physical activity prescription 
rates (verbal and written prescription) were low.  

Similar study from Mexico, the study of physical activity promotion in Mexican health care setting (Galaviz 
K.I. et al, 2015) 33% reported that they always provide verbal physical activity prescription, 6% indicated that 
they always provide written physical activity prescription. In our study 21.4% of Ethiopian, particularly Addis 
Ababa's healthcare professionals reported that they provide verbal physical activity prescription very frequently 
to their patients and 5.4% of healthcare professionals reported that they provide written physical activity 
prescription very frequently to their patients. In other study which is physical activity counseling and 
prescription among Canadian primary care physicians investigate that most physicians (69.8%) reported using 
verbal counseling to promote physical activity, whereas only 15.8% used written prescriptions for a physical 
activity promotion program.  
 
The study indicates there was no a significant correlation between their PAL and PAPB (rho=.061, p=.231). 
When we see other studies the result shows that opposite, healthcare providers own physical activity level 
influence their physical activity prescription behavior. In other words a significant relation was found between 
physical activity counseling and healthcare professionals’ physical activity level (Milton, Smith and Bull, 2014 
and Johansen et al., 2003). 
 
In this study we found that the perceived behavioral control (perceived their ability to prescribe physical 
activity (PBC) was the strongest predictor of intention (β=.39, p<.05), followed by attitude (β=.16, p<.05).  
Subjective norm (experienced social pressure)( β=.10, p<.05) have relatively a low significant impact on 
intention to prescribe physical activity.  According to (Galaviz et al, 2015), completely standardized parameter 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8692
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              742 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8692    www.ijsrp.org 

estimates indicate that subjective norm was the strongest predictor of intention to prescribe PA (b = 0.73, p < 
0.05) followed by attitude (β = 0.16, p < 0.05). Perceived behavioral control was not a significant predictor of 
intention (β = 0.04, p > 0.05). Our study results supported by the theory, "the stronger the intention to engage in 
a behavior, the more likely should be its performance, the more favorable the attitude and subjective norm 
toward the behavior, and the greater the perceived behavioral control, the stronger the intention to perform the 
behaviour"(Ajzen, 1991). 
 
Regarding healthcare professionals' physical activity prescription behavior, we found that perceived behavioral 
control was a significant predictor followed by intention (PBC, β=.25, p< .05) and INT, β =.17, p<.05). And 
intention was positively predicted by attitude, subjective norm and perceived behavioral control.  In one study 
from Nederland (Sassen et al, 2011) which is health care professionals' intention and behavior to encourage 
physical activity in patients with cardiovascular risk factors reported that TPB variables accounted for (β=0.41 
p<0.001) of the variance in intention. Intention was, in turn, predicted by attitude (β=0.44, p< 0.001), subjective 
norm (β=0.201%, p<0.001), and perceived behavioral control (β=0.134, p<0.001).  
 
Some limitations should mention to this study. Findings are relevant to government hospitals in Addis Ababa 
Administrative city. This study is the first study in Ethiopia and interpreted with careful and consider as a 
starting point for other similar future researches.             
5. Conclusion 

Ethiopian, specifically Addis Ababa's HCPs have a positive attitude towards counseling/prescribing PA for 
non-communicable diseases in hospital setting, have experience of social pressures to prescribe/counsel PA, 
have  relatively low intention to prescribe/counsel PA and have modest perceived ability to counsel/prescribe 
PA .      

This study investigated the use of the theory of planned behavior for predicting the healthcare professionals' 
physical activity prescription behavior.  The findings support the predictive utility of TPB in describing and 
predicting physical activity prescription behavior among Ethiopian healthcare professionals in hospital setting. 
The TPB confirmed to be a useful theoretical framework that should be used for understanding of healthcare 
professionals' physical activity prescription behavior in hospital setting. In particular, our study found that 
perceived behavioral control was the strongest predictor of intention followed by attitude and subjective norm. 
Also not only for intention it was a strong predictor followed by intention for physical activity prescription 
behavior and had direct effects on healthcare professionals' PAP behavior.  

Generally, Ethiopian, particularly Addis Ababa's healthcare professionals have a positive attitude towards 
prescribe physical activity to their patients, experience social pressure to prescribe physical activity, and 
healthcare professionals' intention to prescribe PA to their patients was relatively low but significant. However, 
Ethiopian, particularly Addis Ababa's HCPs perceive a medium level of ability to prescribe physical activity. 
But their physical activity prescription rates were low. Because, healthcare professionals' perceived ability to 
prescribe physical activity, intention to prescribe PA and healthcare professionals' physical activity levels   
affect this behavior. Strategies which aimed to improve those factors are needed. The problem of low physical 
activity prescription rate from healthcare professionals in hospital setting requires immediate action and our 
study investigated the area of improvement which could strengthen efforts conducted in Ethiopian hospital 
setting 
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ABSTRACT 

The concentrations of heavy metals in agricultural soils at 
Pindiga, Ako LGA, Gombe, were determined using an atomic 
absorption spectrophotometer (AAS). The mean concentrations 
of  heavy metals in soil samples are as follows, Fe (76.80 
mg/Kg), Zn (0.28 mg/Kg), Cd(4.92 mg/Kg),and Cr(4.42mg/Kg). 
The concentration of heavy metals in samples increased in the 
following order, Fe > Cr > Cd > Zn. The mean values for some 
physiochemical parameters of the soil samples are; pH (6.3), 
Moisture (26.4), the concentrations of heavy metals in soil 
samples were less than the permissible limits for heavy metals in 
soils set by USEPA / WHO. 

Keywords; Agricultural Soils, Atomic Absorption 
Spectrophotometer, Heavy Metals, Moisture. 

1.0  INTRODUCTION 
1.1.0  Background of Study 
Naturally in soils, chemical elements occur as components of 
minerals though at certain concentrations some may be toxic. 
Heavy metals are not biodegradable, but they can be absorbed by 
plants or animals (Ogidi, 2015). Soil is said to be 
uncontaminated when substances of environmental concern 
occurs in concentrations equal to or lower than the value found 
in nature (which is used as a reference) normally called 
background concentration. The background concentration is the 
total elemental concentration obtained from an environment that 
is not affected by anthropogenic activities. (Shayleyet et al., 
2009).  Environmental contamination refers to the addition or 
presence of any chemical substance at concentrations that are 
above background levels and represents, or potentially 
represents, an adverse health or environmental impact. It can 
result in a potential financial, social and environmental cost 
(Stavrianou, 2007). Anthropogenic activities arising from 
urbanization such as combustion, transportation, production of 
municipal wastes, sewage sludge, medical/pharmaceutical 
wastes, and Agricultural practices (including application of 
fertilizers, pesticides and herbicides),  industrialization (Mining, 
manufacturing  and construction), the use of synthetic products  
(including  plastics, polythene, batteries, paints, tins/cans, and 

other range of chemical  products), crude/petrochemical  
spillage, metal  scraps, leaded  gasoline  are  common  sources 
that  could  contaminate  or  further  increase  the heavy metal 
load of the soil. Heavy metals also occur naturally, but rarely at 
toxic levels. Soils  are  the  major  sinks  for  heavy  metals 
released  into the environment by aforementioned anthropogenic 
activities and unlike organic contaminants  which  are  oxidized  
to  carbon  (IV) oxide  by  microbial  action,  most  metals  do  
not undergo  microbial  or  chemical  degradation 
(Kirpichtchikova  et al.,  2006).  Heavy  metal contamination of 
soil  pose risks and hazards to humans and the  ecosystem 
through: direct ingestion or contact with contaminated soil, the 
food chain (soil-plant-human or soil- plant-animal-human), 
drinking  of contaminated ground water, reduction  in  food  
quality (safety and marketability), reduction in land usability for 
agricultural production  causing  food insecurity, and  land  
tenure  problems Environmental contamination in developing 
countries are attributed to negative effect of technological 
developments, like urbanization and industrialization, and poor 
planning in waste disposal and management (Bhagure and 
Mirgane, 2010). Sources of contamination include:  accidental 
spills, leaks of chemicals and human activities.  Spills, runoff, or 
aerial deposition of chemicals used for agriculture or industry, 
materials stored or dumped on the site, contaminants in imported 
fill and demolition can also result in contamination of the soils 
and water at residential sites (Worksafe, 2005).  Activities of 
humans have added substances such as pesticides, fertilizers and 
other amendments to soils.  Milling operations together with 
grinding ores provide a route for contamination in the surface 
environment (Jung, 2001). Burning of fossil fuel, mining and 
metallurgy, industries and transport sectors redistribute toxic 
heavy metals into the environment (Stavrianou, 2007). The 
distribution of contaminants released to soils by human activities 
is related to how and where they are added. Soil contaminants 
can leach from landfills or other garbage disposal sites, including 
petroleum products, solvents, pesticides, lead, and other heavy 
metals (Shayley et al., 2009). Also, the waste electrical and 
electronic equipment contains substantial quantities of materials 
which can be a source of potential environmental contaminants 
(Wäjer et al., 2011). Certain contaminants are also bio-available 
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and depend on many characteristics of the soil and the site. The 
site conditions affect how tightly the contaminant is held by soil 
particles and its solubility (Shayley et al., 2009).   

 The presence of heavy agricultural activities in these 
communities involving the use of agrochemicals contributes to 
the heavy metals content of the soils. These heavy metals are 
bio-available for absorption by food crops and when consumed 
by man and animals bio-accumulates in body tissues and organs 
creating adverse effects on humans and animals, thus affecting 
productivity and the economy. The aim of this study is to 
determine the heavy metal content of agricultural soils in some 
selected sites at Tumu, Akko L.G.A. of Gombe state, Nigeria. 
 
2.0 materials and methods 

2.1 Study Site 

Tumu settlement in Ako L.G.A, Gombe state, Nigeria is located 
on lat 9°46'0" N and 10°57'0"E. with an elevation of 431m above 
sea level with landmass of about 2,627km2. 

2.2 Sample matrix/ sample codes 

Ten soil samples were collected at each sample site and mixed 
into a composite representative sample for each sample site 
(Ogidi, 2015).  

2.2.1 Sample collection, preservation and pretreatment 

The soil samples were collected from soil surface (0 – 20cm 
depth) at ten different spots with the help of stainless steel spoon 
and made into a composite sample. The soil samples were placed 
into a nitric acid treated polythene bag to prevent metals from 
adhering to the containers and then transported to the laboratory 
where they were air dried for about 3days then oven-dried to 
constant weight at 105℃, disaggregated in a ceramic pestle and 
mortar, ground to powder and sieved,  
(Kisamo, 2003, Ndimele and Jimoh, 2011). 

2.2.2 Sample digestion 

Soil samples were digested with 15mL of concentrated acid 
mixtures (5mL conc.HClO4, 15mL conc.HNO3, and 10mL conc. 
H2SO4) was poured into the 100mL beaker containing 1g soil  
stirred and covered and heated in a fume cupboard until the 
digestion was complete. The content of the beaker was then 
diluted to 100mL with de-ionized water and transferred to 
dispersing bottles for heavy metal analysis (Ndimele and Jimoh, 
2011, Wufen, et al., 2009). 

2.3 Apparatus/ reagents 

All glass ware, including sample bottles, burette, and pipettes 
used were washed cleaned and rinsed with HNO3, followed by 
distilled water to avoid errors arising from contamination. All 
reagents used were of analytical grade (APHA, 1985; 
Ademoroti, 1996). 

2.4 Physio-Chemical Parameters Determined 

Physio-chemical parameters of samples determined in the course 
of study are as follows 

2.4.1 Determination of pH 

The pH of the soil samples was measured using a kelilong 
portable electronic pH meter (KL- 009 (1)). Just before the pH 
meter was used it was standardized with three buffer solutions of 
different pH values to serve as check for proper instrument 
response. Buffers with pH values of 2,7and 12 were used, About 
20g air-dry tailing sample was mixed with 100mL of  distilled 
water and  in a 250mL volumetric flask, shaken for 1 hour and 
the pH measured (Miller and Kissel, 2010). 
 
 2.4.2 Determination of Moisture content determination 

About 4g of sample was weighed into a previously weighed 
crucible, and then transferred into an oven set at 105℃ to dry to 
constant weight for 24 hours overnight. At the end of the 24 
hours, the crucible plus sample was removed from the oven and 
transferred to desiccators, cooled for ten minutes and weighed. 
The moisture content of the sample was thus determined as 
below (Ogidi, 2015) 

  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑐𝑐𝑚𝑚𝑐𝑐𝑚𝑚𝑚𝑚𝑐𝑐𝑚𝑚 =   𝑊𝑊1−𝑊𝑊3
𝑊𝑊1−𝑊𝑊0

× 100% 

Where, weight of empty crucible = W0
 

Weight of crucible + sample = W1
 

Weight of crucible + oven dried sample = W3.      

2.4.4 Method of Analysis 

The method of analysis used in determining heavy metals 
content of samples is the atomic absorption spectrophotometric 
(AAS) method, due to its accessibility, specificity, wide range of 
application, low detection limit, and cost effectiveness 
(Ademoroti, 1996). The heavy metals content of the samples 
where determined using an atomic absorption spectrometer 
(AAS), Perkin Elmer 400ASS.  

3.0 RESULTS /DISCUSSION  

3.1 Physio-Chemical Parameters of Samples 

3.1.1 pH of Soils  

The soil pH Tumu ranged from 5.8 to 6.7, with maximum pH 
value at Kombani Kasuwa and the minimum value at Londo.  pH 
of soils at Tumu where moderately acidic and similar to the pH 
range (5.1- 6.6) of agricultural soils at Pindiga reported by Ogidi 
et al., (2018) and soils used for irrigation farming at the banks of 
River Benue at Makurdi, Central Nigeria reported by Ogidi, 
(2015) but higher than the mean value (3.1) at dump sites at 
Makurdi metropolis reported by Agber and Tsaku, (2013). The 
mean pH values of soils in this study is higher than the minimum 
value of 5.4 and lower than 9.8 for soils around Ashaka cement 
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factory in Gombe, Eastern Nigeria as reported by Buba et al., 
(2016). The pH of soils in this study makes the soil favorable for 
the growth of food crops. Heavy metal ions are more mobile in 
acidic conditions; heavy metals are freely available and absorbed 
by plants from the soil at this condition (Sherene, 2010) 

3.1.2 Moisture Content of Soils 

 Moisture content of soils at Tumu ranged from 21.3% to 35.6%. 
The maximum was at Londo and the minimum was at Kombani 
Isah. The mean percentage (%) moisture content of soils in the 
study was less than that for soils at Pindiga reported by Ogidi et 
al., (2018) but higher than the range of 3.1-4.6 % for soils around 
dump sites at Makurdi, Central Nigeria reported by Agber and 
Tsaku (2013), 

 

Figure 1: physicochemical parameters of soil samples at Tumu 

Table 1: Statistics of Physicochemical Parameters 

 

3.2 Heavy Metal Content of Soils 

Cadmium 

Cadmium content of soils in this study with mean value of 4.92 
mg/Kg is higher than the mean value of 1.15mg/Kg for soils at 
Pindiga reported by Ogidi et al., (2018), the values range (0.48 – 
0.64mg/Kg) for irrigated soils in Gombe state, Nigeria reported 
by Babangida et al., (2017) and by Ibrahim et al., (2014) also 
higher than the maximum value 0.551 mg/kg at Mwazan Region 
in Tanzania reported by Kisamo, (2003), but less than the 
recommended limit for soil (85 mg/kg) set by USEPA. Cd has no 
essential to the health of humans and animal, at higher 
concentrations in organisms above the recommended limits it is 
toxic (Ogidi, 2015). 

Chromium 

The mean value of Cr in this study (4.42mg/Kg), is higher than 
the mean value of 1.32mg/Kg for soils at Pindiga reported by 
Ogidi et al., (2018), the value (0.29 – 0.74 mg/Kg) for irrigated 
soils in Gombe state, Nigeria reported by Babangida et al., 

(2017), 3.12 mg/kg at Keritis, Chania, Greece reported in 
Papafilippaki1, et al. (2007)  but less than the mean 
concentration of Cr in soils (8.87± 8.1mg/kg) at Makurdi 
reported by Ogidi, (2015),  the maximum value 31.2 mg/kg at 
Mwazan Region in Tanzania reported in Kisamo, (2003), and 
less than the recommended limit for soil (3000 mg/kg) set by 
USEPA. Significant sources of Cr released to soils include 
industrial / agricultural waste, atmospheric fallout, organic 
compost manures, and agrochemicals. Excessive concentration 
in soils has adverse implication on the health of humans and 
animals due to it bioaccumulation in plants (Ogidi, 2015). 

Iron 

Iron in agricultural soils in this study has a mean concentration 
of 76.80 mg/Kg and this is higher than the mean value of 
40.00mg/Kg for soils at Pindiga reported by Ogidi et al., (2018), 
the range (13.14 – 27.01 mg/Kg) for irrigated soils in Gombe 
state, Nigeria reported by Babangida et al., (2017) and the 
maximum value 2.79 mg/kg at Mwazan Region in Tanzania 
reported by Kisamo, (2003), but less than the mean concentration 
of Fe in soil (746± 245 mg/kg) for soils at Makurdi, North 
Central Nigeria reported by Ogidi, (2015). Extreme 
concentrations of ion in soils can create mineral nutrient 
imbalance through antagonistic effects on the uptake of certain 
essential metals like K and Zn (Sahrawat, 2015).  

Zinc 

 Zn content of soils in this study has a mean value of 0.28 mg/Kg 
which is within the range (0.06-0.60) for soils at Pindiga 
reported by Ogidi et al., (2018), but less than the range (7.61 – 
14.69 mg/Kg) for irrigated soils in Gombe state, Nigeria reported 
by 
Babang
ida et 
al., 
(2017), 
the 
mean 
concen
tration of Zn in soil (55.9± 21.0 mg/kg) for soils at Makurdi, 
North Central Nigeria reported by Ogidi, (2015), and the value 
137mg/kg at Mwazan Region in Tanzania reported by Kisamo, 
2003. The Zn content of soils in this study was below the 
regulatory limit of Zn in soils (50mg/Kg) set by WHO (2007). 
High concentration of Zn in soil food crops does not constitute 
any serious toxicity hazard to humans or animals consuming 
them but often zinc contaminated soils are also contaminated 
with non essential elements such as Cd and Pb ( Hasnine, et al., 
2017). 

6.2 5.8 6.7 6.3 6.6

26.2

35.6

21.3
25.6 23.1

0

10

20

30

40

Papa Londo Kombani
Kasuwa

Kombani
Buba

Kombani
Isah

Sample Site

pH

Parameter pH Moisture (%) 
Average 6.3 26.4 

Standard 
deviation 0.4 5.5 

Maximum 6.7 35.6 
Minimum 5.8 21.3 

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8693
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 2, February 2019              748 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.02.2019.p8693    www.ijsrp.org 

 

Figure2: Heavy Metals Content of Soils at Tumu 

Table 2; Statistics of Heavy Metal Content of Kashere 

 

3.3 Heavy Metals Trends in Soils 

The heavy metal trend in soils was the same for Papa, Londo and 
Kombani Buba and this is the same as the trend for heavy metals 
at Tumu using the mean concentration values of the heavy 
metals, the metal trends for Kombani Kasuwa and Kombani Isah 
are the same.  For all sample sites Fe had the highest 
concentration and Zn had the least concentration. The heavy 
metal trends in soils at study sites at Tumu are as follows; 

Papa: Zn < Cd < Cr < Fe, Londo: Zn < Cd < Cr < Fe,  Kombani 
Kasuwa: Zn < Cr< Cd < Fe, Kombani Buba: Zn < Cd < Cr < Fe,  
Kombani Isah: Zn < Cr< Cd < Fe  

Tumu: Zn < Cd < Cr < Fe. 

Conclusion 

The study indicates that the pH of soils at study area is 
moderately acidic, good for agricultural activities and also 
enhances the availability and mobility of mineral nutrients in the 
soil. Moisture content of the soils also aid in soil mobility of 
nutrients within the soil. The study shows that the heavy metals 
content of agricultural soils at study sites are at levels below the 
regulatory limits set by WHO and USEPA. From the mean 
concentration of heavy metals, Zn has the lowest concentration 
while Fe had the highest concentrations in the soils; agree with 
the study on heavy metals in agricultural soils at Pidinga 
reported by Ogidi et al., (2018). Cd and Cr which is non-
essential and toxic above the permissible limits have 

concentrations below the regulatory limits. Thus the soils are 
safe for cultivation of food crops since they are free of heavy 
metal contaminations. 

 

4.2 Recommendations  

Heavy metals contamination of the natural environment and its 
effects is of great concern to man, there is need to monitor the 
heavy metals content of soils on regular bases. The government 
needs to monitor the agricultural processes involving the use of 
agrochemicals and the dumping of refuse, metallic waste, and 
other harmful substances into the environment. The use of green 
pesticides in place of conventional synthetic and persistent 
agrochemicals should be encouraged. There is also a need to 
assess the heavy metals content of soils before food crops are 
cultivated on them so as to avoid bio-absorption of toxic levels 
of heavy metals by food crops from the soil. 
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Abstract- Rotavirus is mainly associated with gastroenteritis in adults and major cause of diarrhea in child’s under 5 years of age. The 

present study was designed to standardize the latex agglutination test with respect to agar gel precipitation test and then detection of 

rotavirus in sewage and drinking water by latex agglutination test. Latex agglutination test is an easy, rapid, highly sensitive and 

specific test for diagnosis as compared to other methods. However, for the current study n= 240 samples were collected by convenient 

sampling technique from different sources including half (n= 120) from sewage sources and half (n= 120) from drinking water 

sources. The collected samples were transferred under optimum conditions 4
o
C temperature in sterile falcon tubes to laboratory of 

Institute of Microbiology, Faculty of Veterinary Science, University of Agriculture, Faisalabad. Then samples were processed for 

rotavirus detection by latex agglutination test. The results were analyzed by ANOVA technique using SPSS version 20.0 of computer 

program. The present study showed 60% (72/120) and 26.6% (32/120) rotavirus in sewage and drinking water respectively. The 

present study concluded that rotavirus percentage was detected higher in sewage water then drinking water and needs precautions to 

avoid contamination of sewage water containing higher amount of rotavirus. 

Index Terms- Drinking water, Gastroenteritis, Latex agglutination test, Rotavirus, Sewage water 

I. INTRODUCTION 

Globally, 1.1 billion people cannot access clean drinking water, and 2.6 billion people do not have adequate sanitation facilities, 

because of this situation, from 4,000 to 6,000 child’s are dying daily. Although, viruses are the main cause of waterborne diseases, the 

health effects of viral infections transmitted through water are underestimated [1]. Human enteric viruses, which primarily infect and 

replicate in the gastrointestinal tract, have been associated with waterborne transmission. Among the viruses, rotavirus is leading cause 

of gastrointestinal problems in child’s and adults [2] which is quickly transmissible virus further categorized into group A causing 

diarrhea while group B and C are responsible for adult gastroenteritis. Rotavirus belongs to the family Reoviridae and is an 

encapsulated virus with a double-stranded 11-segment RNA genome [3]. Rotavirus (RV) is the dominant etiology of gastrointestinal 

problems of infants all over the world [4] encompassing annual 25 million clinical cases, 2 million hospital, and 0.6 million causalities 

in infants. The incidence of RV is one third of all hospitalizations for diarrhea, estimated that 4-6 lac deaths per year in children. 

Major of deaths occurs in developed countries such as Asia and Saharan Africa that is thought to because of delay in hospitalization 

[5]. Transmission of RV has been testified through consumption of sewage, sea water, and contaminated drinking water that lead to 

gastric problem in humans. The prevalence of rotavirus varies as 17% in child’s < 5 years of age, 22% in hospitalized patients in 

Gambia [6], 28.15% in India among the hospitalized children’s, [7] and 24% in Ethiopia in child’s <5 years of age before vaccination 

[8]. Prevalence of rotavirus in water supplies was detected up to 35% in Karachi, Pakistan pose a serious risk to public health [9]. 

There are many tests to diagnose the rotavirus. In the past, the diagnostic lab used an electron microscope (EM) to detect a virus. 
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However, this approach is not favorable due to the cost of the microscope and its maintenance and the necessary technical expertise. 

In addition, EM lacks sensitivity and requires about 10
6
 virions per ml to detect the virus [10]. Immunoassays (for example, ELISA) 

have replaced EM as a diagnostic test for the selection of viral antigens because of their ease of use and speed of results. However, due 

to antigen drift, immunoassays are less specific and more expensive [11]. More recently, molecular methods such as real-time RT-

PCR and RT-PCR have supplanted other diagnostic assays with higher analytical sensitivity and specificity. However, these types of 

tests are conducted in commercial or diagnostic laboratories, require expensive equipment and advanced technical capabilities, which 

leads to an increase in the cost of manufacturers, leads to Less use to support field diagnosis [12]. Latex agglutination test is 

an assay used clinically in the identification and typing of many important microorganisms [13]. Latex agglutination test is a quick, 

simple, easily can do in laboratory, with high sensitivity (85.9%) and specificity (97.7%) [14]. Therefore, the present study was 

designed to detect the rotavirus in sewage and drinking water through latex agglutination test.  

II. MATERIALS AND METHODS 

2.1. Sample Collection 

The water samples for the present study were collected from sewage and suspected contaminated water sources. The number of 

samples for present study comprised of n=240 (n= 120 sewage water, n= 120 contaminated drinking water) as determined by 

convenient sampling technique. Collected samples were shipped at 4
o 

C in sterilized falcon tubes to laboratory of Institute of 

Microbiology, University of Agriculture, Faisalabad for detection of rotavirus. Collected water samples were two fold diluted in 

tris buffer (0.02M). These samples were tested for rotavirus by latex agglutination test. 

2.2. Standardization of LAT with respect to AGPT 

2.2.1. Immunogenicity protocol in rabbits 

Six rabbits of age (24 weeks) and weight (1500grams) were purchased from Jhang Bazar Faisalabad, Pakistan were randomly 

divided into three groups (G1, G2, and C) each having two rabbits. Rota virus vaccine (Rotarix gsk, British) was given orally to 

G1 at dose rate of 0.2mL, 0.4mL, 0.8mL, 1.6mL with one day interval while 0.2mL, 0.4mL, 0.6mL, and 0.8mL was allocated 

with same protocol to G2. Control group (C) was received the sterile Phosphate buffer saline (PBS). Blood was collected in 

sterile centrifuge tubes at day 14 and 30
th

 of last dose of vaccine allocated to rabbits. The serum was separated by centrifugation 

at 1500 rpm for 10 minutes and stored at -4
◦
C in centrifuge tubes [15]. 

2.2.2. Antibody detection 

Three dilutions of serum were prepared in phosphate buffered saline, separately, with concentration of 17ug/mL, 8.5ug/mL, and 

4.2 ug/mL. Four sets of sterile test tubes for each group were labelled with three concentrations made, and the one kept as 

control. The prepared dilutions were poured into each plate. Agar gel precipitation test was used to check the titer of antibodies 

as proposed by [16]. Positive samples show a clear line of precipitation around the antigen and negative samples showed no line 

or incomplete lines. Then standardization of latex agglutination test was also done by taking AGPT as gold standard. 

2.3. Latex agglutination test for Rota virus detection 

2.3.1. LAT solutions and antibodies coating with latex particles 

Latex  agglutination test involve the preparation of  several types of solutions such as glycine buffer, 0.5M EDTA solution, 

1mM EDTA solution, 1% PBS solution, 0.04M NaCl solution 0.02M tris buffer, 1% BSA solution, latex suspension in glycine 

buffer and  antibodies were coated on latex particles by incubating the serum antibodies of different concentrations (17ug/ml, 

8.5ug/ml, and 4.2ug/ml) and latex suspension in glycine buffer at 37
o 

C for 2 hours and then keep it at 4
o 

C for overnight. Then 

centrifuge it at 15000 rpm for 20 minutes, discard the supernatant and re-suspend the pallet in 1% BSA in glycine buffer and 
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incubate it under same conditions. Then wash the pallet 3 time with glycine buffer containing 3% NaCl, 5% sucrose, 5% 

choline chloride, and 0.02% NaN3 and finally suspend it at 1% concentration for further use. 

2.3.2. Latex Agglutination test protocol 

A 20µL of 2 fold diluted samples were mixed with equal volume of glycine buffer (20µL) having 1% PBS and 20µL of 1% 

antibody coated latex particles on clean glass slide. Slide was incubated in moist chamber for 45 minutes. Presence of 

agglutination indicated positive sample [15]. Comparisons of LAT results were done with that of standardized AGPT. 

2.4. Statistical analysis  

The data obtained from three groups was subjected to statistical analysis using ANOVA technique, and means were compared 

by least significant difference test using SPSS version 20. However, the prevalence of rotavirus was determined by formula 

described by [17]. The level of significance was assessed at 5% probability (p < 0.05). 

III. RESULTS AND FINDINGS 

3.1. Immunogenicity evaluation by LAT 

The geometric mean titer of serum antibodies from vaccinated rabbits was detected by quantitative latex agglutination test 

(table 1, fig 1). Results showed GMT to be significantly higher (p <0.05) in G1 compared to those in groups G2 and C both at 

15
th

 and 30
th

 day post last vaccination day. 

However, the antibody titer was detected low at 30days of post last inoculation compared to at 15days post last inoculation. 

However, a non- significant difference (p > 0.05) was observed in relation with antibody titer among the immunogenic groups 

while a significant difference (p < 0.05) was observed among the immunogenic groups and control group. 

     Table 1. Geometric mean titer values of antibody titer in different groups of rabbits  

Different superscripts within row indicate significant results (p< 0.05) 

G1= Group 1, G2= Group 2, C= Control                

3.2. Immunogenicity evaluation by AGPT 

Agar gel precipitation test was used to detect the presence and absence of antibodies in serum samples obtained from Rotavirus 

vaccinated rabbits. AGPT showed positive results for all rabbits vaccinated against Rotavirus while showed negative results for 

control groups (unvaccinated).  

3.3. Evaluation of Rotavirus from contaminated drinking water by qualitative LAT  

The present study showed 26.6% (32/120) overall positive samples and 73.4% (88/120) over negative samples regardless of 

single positive, double positive, and three positive. Among the overall 26.6 % positive samples the ratio of single positive 

samples was highest 62.5% (20/32) followed by 25% (8/32) and 12.5% (4/32) as double positive and three positive, 

respectively (fig. 1). 

 

Days serum collected Geometric mean titer values (GMT) P- value 

 G1 G2 C  

15 7.4 ± 0.14
a 

6.6 ± 0.21
b 

6.2 ± 0.14
c 

0.01 

30 7.0 ± 0.21
a 

6.4 ± 0.14
b 

5.6 ± 0.35
c 

0.02 
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Figure 1. Number of samples positive and negative for Rotavirus in contaminated drinking water 

3.4. Evaluation of Rotavirus from sewage water by qualitative LAT 

The present study showed 60% (72/120) overall positive samples and 40% (48/120) over negative samples. Among the overall 

60 % positive samples the ratio of single positive samples was highest 44.4% (32/72) followed by 27.8% (20/72) and 27.8% 

(20/72) as double positive and three positive, respectively (fig. 2). 
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Figure 2. Number of samples positive and negative for Rotavirus in sewage water 
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3.5. Comparison of Rotavirus prevalence in contaminated drinking and sewage water 

The current study showed overall highest rate of Rotavirus in sewage water 60% (72/120) as compared to contaminated 

drinking water 26.6% (32/120). However, the differences also exist in their positivity levels among contaminated drinking 

water and sewage water. (Fig. 3). 
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 Figure 3. Comparison of Rotavirus in contaminated drinking sewage water 

CDWP= Contaminated drinking water positive, SWP= Sewage water positive, CDWN= Contaminated drinking water negative, 

SWN= Sewage water negative 

IV. DISCUSSION 

Replication of an enteric rotavirus can result in more than 10
10

 infectious particles per gram of feces excreted by symptomatic 

and asymptomatic individuals. Therefore, the content of these viruses in wastewater reflects the status of infection of the 

population. Thus, an environmental sample of raw wastewater is a suitable method for studying enteroviruses circulating in a 

particular population [18]. In present study high prevalence rate of rotavirus in sewage water was detected that is similar with 

findings of [19] while prevalence of rotavirus in contaminated drinking water is in agreement with findings of [9]. The present 

study shows that high prevalence of rotavirus was present in sewage water because of fecal material present in sewage water 

that contain high amount of rotavirus while drinking water can be contaminated with enteric viruses by a variety of sources, 

including raw and treated sewage, wastewater discharges, animal manure and unprotected connections [20]. However, the 

present study findings of rotavirus in sewage water are not in agreement with findings of [18] that may due to use of different 

techniques for rotavirus detection having different sensitivity and specificity. The present study findings of rotavirus in sewage 

water is highly conflicting with findings of [21]. This discrepancy among the results may be due to use of different techniques 

for rotavirus detection.  

V. CONCLUSION 

Latex agglutination test is simple, cost effective and a rapid technique to identify the quality of water with in short period of 

time. This test can be done easily in lab with no such highly qualified staff is required. However, rotavirus prevalence was 

detected high in sewage water as compared to drinking water that indicative of contamination of drinking water with sewage 

water and need much attention to avoid a list of diseases. 
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	Managerial Implication
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	• LPPI management must maintain employees who have a high commitment to the organization, because this can maintain the level of employee job satisfaction.
	• LPPI management must be able to maintain the level of employee job satisfaction, because this will help employees maintain a good organizational citizenship behavior (OCB) attitude.
	• LPPI management must maintain and retain employees who have a high commitment to the organization, because this can increase the value of employee citizenship behavior (OCB).
	Suggestions for Further Research
	Some of the inputs that can be given to the progress of management science are as follows:
	• Further research can be carried out with more respondents, so that the resulting model can be more in line with the structural model in SEM.
	• Further research can be carried out in companies with different business fields, thus enriching the concept of followership in Indonesia, because research that discusses this concept is still limited.
	• Further research can be done by looking at the relationship between the dimensions of each variable in this study.
	• Further research can be done by adding a number of variables or using other variables such as work culture, work environment and company values.
	• Further research can be carried out with several similar companies in the same industry, so as to produce concepts and updates in the knowledge of human resource management.
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	1. Introduction
	In his book titled India against Itself, Bard College professor Sanjib Baruah defines Northeast India’s regional politics as sub-nationalism, which fostered a sense of negligence for far too long creating a fertile ground for the kind of conflicts and...
	Eminent author, journalist Sanjay Hazarika in his book, Land, Conflict, Identity of India’s Northwast: Negotiating the Future, calls NE conflict the single largest human tragedy in post-Partition India in terms of the number of people displaced.
	Till some years back, the media scenario of the region suffered from a similar pattern of seclusion, failing to grow at the pace of the modern media industry in the rest of the world, as reflected in the History of Assamese Newspapers. With the prolif...
	On media’s role in conflict situation, Johan Galtung establishes a beautiful correlation, when he sayd “Our culture, particularly our media culture, is long on descriptions of the meta conflicts that related to the roots of the conflict, like a metast...
	In the compilation titled Media and Communication Research, Anjani Kumar Srivastava offers an interesting analysis of the interplay among the different stakeholders in an environment of terrorism, with media getting entrapped in a vicious cycle of age...
	In his book Media and Society Into the 21st Century, Lyn Gorman and David McLean address the issue of control and presentation of information in situations of war and conflict and the challenges posed by new media.
	The Eighth Report of the Second Administrative Reforms Commission (2008) headed by Veerappa Moily is on Combating Terrorism: Protecting by Righteousness’, shed light on the role of media in a conflict situation. It offers a set of recommendations on ...
	In an e-book on Conflict-Sensitive Reporting: State of the Art, Howard Ross dwells at length on the responsibility and sensitivity that media needs to show and the code of conduct they are required to deal with in such situations.

	It also aims to answer the questions:-
	a) Did the rapid mushrooming of local print media in Assam during 1985-2000 had anything to do with peak of insurgency and the socio-political uncertainty that Assam witnessed during those days in the aftermath of army deployment to fight the terroris...
	b) If yes, did local media focus more on growing circulation and readership in a tough competitive environment rather than delivering on their social responsibility and ethical duty of covering the conflict situation from a neutral perspective?
	c) When business and commercial interests override everything else, is it possible media – or for that matter, any entity – care least about society, responsibility and ethical standards?
	d) What happens when media run after readership/audience? It tries to cater to popular sentiment, milks popular issues, plays to the gallery. In Assam’s typical environment of hyper sub-nationalism nurtured for decades by a language movement followed ...
	e) Till the year 2000, Assam had just one media school at the Gauhati University, which produced fewer journalists, but more degree holders. Is it possible that when this rapid expansion happened, local newspapers faced a huge dearth of trained manpow...
	4. Methodology
	“Regional media is increasingly a colourful mosaic in terms of who owns it or runs it, be it TV or newspapers, or periodicals. And a state which runs the gamut of possibilities is Assam. Congressmen, ULFA (United Liberation Front of Asom) sympathisers...
	That speaks volumes for how Assam’s print media industry – of late also electronic media – has got trapped in the hands of a group of owners, whose interest lies in making money, gaining clout. There is no hard evidence to prove it, but there has ofte...
	Assam’s worst period in terms of socio-political conflicts between 1985 and 2000 also happened to the best period of the nearly 175-year-old Assamese print media industry. In an environment of insurgency-induced social uncertainty and turmoil, newspap...
	But when consumer demand spells economics, people often use such opportunity to mint money. Problems arise when the domain happens to be a key pillar of society such as media and the people involved are unscrupulous or have little care or concern for ...
	5.2 Economics over independence
	Media is called the fourth pillar of a democratic society, given the huge role it is supposed to play and the responsibility entrusted upon it. For the three biggest pillars, the masses elect legislatures with popular vote, the most qualified judges a...
	Dhirendra Nath Bezbaruah, one of Assam’s most respected journalists, who edited one of Assam’s most well-read English newspapers, The Sentinel, during the peak of Ulfa movement and who had earned the wrath of the Ulfa insurgents because of his no-hold...
	Bezbaruah also questions the economics of some newspapers and their total dependence on government advertising, which he says is curtailing their independence in some ways.
	“It's a funny situation. I cannot think of any other state in the country, where there are so many daily newspapers. If you take a close look at the content of these newspapers, especially the ad content, there is hardly any commercial ads in most of ...
	A well-run newspaper usually needs to devote at least 60 per cent of its space to ads coming from a wide variety of sources. But when the ad source becomes singular, the equation can become artificial and perverse and a newspaper can be at risk of com...
	5.3 Lack of skilled manpower
	Manoram Gogoi, who was Founder News Editor of the immensely successful language daily Asomiya Pratidin, which was launched at the height of insurgency, says the new newspaper was run with a batch of very inexperienced journalists when the conflict was...
	“When as part anti-insurgency operation, Indian military let loose a reign of terror and indulged in excesses on local people, raping women, killing people, many senior journalists were doing armchair reporting, based on information fed by government ...
	He claims even today a section of journalists in the media allows themselves to be guided constantly by politicians. Many journalists are part of this mechanism. Most journalists are trapped in an intricately-designed political trap. That has spoilt t...
	Mani Mahanta, another founder member of the news bureau of the same daily, said reporters and correspondents in his newspaper did publish press releases and statements issued by the insurgent outfit and highlighted the ideas floated by the extremist o...
	5.4 News sourcing
	Media sources news and information from trustworthy official or unofficial sources and disseminates them. In a conflict situation, various parties involved usually try to influence the media into its side and try to win sympathy and gain publicity. In...
	In the case of Assam, the official machinery went after the media instead of taking them into confidence in the fight against insurgency. While the media got swayed by popular opinion and was busy catering to public sentiment, it compromised on foster...
	Says Mani Mahanta of Asomiya Pratidin, “Our conflict reporting standard was possibly not up to the mark, first because we didn’t have skilled people, who had exposure to similar situations. Second, there were only a handful people who are handling the...
	These newspapers generally sourced news from the remote areas through a network of stringers or freelance journalists, who were prone to manipulation and there did not exist a common policy on conflict reporting to have them all in alignment.
	Lack of skilled man power, a journalistic tradition that thrived on armchair reporting, unpreparedness to deal with a conflict situation that developed almost like something out of the blue resulted in rampant coverage of one-sided news and views, mos...
	The best reflection of how media, instead of working objectively and in an unbiased way, got swayed by popular sentiment was best reflected by two incidents. The insurgents largely managed to carry the popular sentiment with them for a long time despi...
	But local sentiment turned against the insurgents after they targeted a popular young dancer in Nagaon for performing at a military do and after they militant outfit carried out a bomb blast in a place called North Lakhimpur that killed a number of sc...
	5.5 Editorial policy
	Assam’s media has a long tradition of aligning with local interests and issues in the larger socio-political landscape of the country. The media itself got its birth to give voice to a people when they were seeking to assert their socio-cultural ident...
	While the state and its economy long came out of those difficulties, the local media carried on with that tradition. A sense of social service overrode standards of professionalism. Creative literature was part and parcel of everyday media coverage al...
	The journalists and editors quoted above admitted without hesitation about lack of proper guidelines, guidance and set standards for conflict reporting, which allowed journalists and editors to work on their own tangent without any defined direction.
	Says Dhirendra Nath Bezbaruah, one of Assam’s most respected journalists and who edited the widely respected The Sentinel through the phase of conflict, “We in the media needed to play a very positive role, a very pro-active role. But there was an ine...
	Had media bee fast enough, we would have been able to avoid a lot of situations arising out of conflicts. Had there been a focus on identifying this inertia, things would have been different. Bureaucrats and the political representatives responsible f...
	5.6 State’s view of media role in conflict situation
	 A large section of Assam’s local press didn’t behave within the traditional limits and ethical parameters of journalism through the phase of insurgency, and to a large extent commercial interest in expanding readership played a big role in determini...
	 Because of dearth of talent and skilled manpower, local media used untrained professionals to cover the conflict situation, leading to reckless handling of issues of immense socio-political implications. News was not always based on defined sources,...
	 Media was not a part of the state strategy to deal with the conflict situation and the state didn’t recognize the constructive role that media can play in such situations.
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