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Design of 800 MHz to 1.5 GHz Voltage Controlled 

Oscillator for Data Communication 

M. H. Ali & N. J. Chidume  

 
Department of Physics, Faculty of Science, Bayero University, P.M.B 3011 Kano-Nigeria 

 

     Abstract- High frequency variable oscillator is central to the construction of high speed clock for data communication. A very wide 

variable frequency oscillation is designed that could be used in data communication for reliable and fast data transmission. A voltage 

controlled oscillator in Colpitt configuration is used in the design. The design is found to be capable of producing frequencies from 

800MHz to 1.5GHz for a reverse biased voltage (VR) of 0 to 25V while maintaining a good tuning flatness throughout the range. The 

design is found to be free from noise and frequency variations over the tuning range. 

 

    Index Terms- oscillator, transistor, capacitor, inductor and varactor diode. 

 

I. INTRODUCTION 

ransfer of large amount of data at high speed is on high demand currently. These two aspects of telecommunication are 

accomplished using very fast clock of the processor. Clock and data recovery circuit in data communication need to be designed 

nowadays using silicon devices for their high power handling capabilities compared to MOSFET at high frequency [2].  

       High frequency oscillators are needed for the construction of fast clocks. For data recovery the oscillation (clocking) must be at 

different frequencies. This is achieved normally using voltage controlled oscillator (VCO). The frequency of the VCO determines the 

speed of the clock. If there is noise in the VCO it makes the output of the clock lower. The efficiency, reliability and speed of data 

transmission in the communication systems are all related to the speed of the processor of the two communicating hardware. The 

processor speed is based on its clock. Very high frequency oscillator free from noise is vital to digital communication systems. 

       Commonly, both ring oscillators and LC oscillators are used in GHz range applications [7]. However, ring oscillators suffer from 

poor phase noise compared to that of LC oscillators and are less suitable for high-end wireless communication systems [8]. LC 

oscillators are more attractive due to their better phase noise performance and lower power consumption. However, they occupy larger 

area compared to that of ring oscillators [9]. 

       This work is intended to present the design and simulation of high frequency voltage controlled oscillator that can be used in the 

construction of fast clocks for processors. 

 

II. METHODOLOGY 

       Since amplifier is an element of oscillator, we started with the design of a wideband amplifier to be used in our oscillator circuit. 

The oscillator configuration we used is colpitt with the feedback element consisting of a varactor diode for turning. The advantage of 

this type of tank circuit configuration is that with less self and mutual inductance in the tank circuit, frequency stability is improved 

along with a more simple design [6]. 

 

2.1 Amplifier Design 

       A classA amplifier is designed. The circuit diagram of the amplifier is shown in figure 1. 

T 
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Figure 1a Schematic diagram of the amplifier 

 
 

Figure 1b DC equivalent circuit of the amplifier 

 

2.3 Biasing Method 

       We developed the transistor characteristics. The operating point (Q point) was found to be VCE = 4.5V and IC = 2.6mA. Voltage 

divider bias technique is employed. The circuit of figure 1 is considered and following calculations were made.  

 

2.4 Design Equations 

       Applying Kirchhoffôs law to the output and input side of the D.C. equivalent circuit of figure 1 we have  

 

VCC = ICRC + VCE + IERE éééé. (1) 

VBB = IBRB + VBE + IERE éééé.. (2) 

 

For thermal stability of the amplifier [1]. 

 

RB Ò 0.3ɓRE éééé (3)  

and 

RE = 0.2RC éééé (4)  
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Where  ééé. (5) 

 

2.5 Design Calculation 

       From the Q point (Appendix A) we used: VCC = 9v, VCE = 4.5v, IB = 40µA, IC = 2.6mA and VBE = 0.71V  

 

= 65 ééé (6) 

IE = IC + IB = 2.64Ma éé (7) 

 

Substituting the Q point, VCC, IB, VBE, and IE, in (1) and (2) we have four equations with four unknown. Solving simultaneously we 

have 

 

; VBB = 1.694V é.. (8) 

 

From (2) we have 

1.694 ï 0.71 = 40 x 10
-6
RB + 2.64 x 10

-3
RE éééé (9) 

 

Substituting (3) in (5)gives 

 

0.984 = 40 x 10
-6
 x 0.3 x 65RE + 2.64 x 10

-3
RE 

 

 
 

RE = 287.7Ý,RB = 5610.15Ý 

 

But  = 5610.15Ý ééé (10) 

 

= 1.694 éééé.. (11) 

 

Solving (10) and (11) simultaneously we have  

R2 = 6910.748Ý, R3 = 29809.5112Ý 

From (4) 

RC = RE x 5 = 1438.6 

       Considering (3), we choose R2 and R3 to be 8.25kÝ and 30kÝ respectively. 

       Coupling Capacitors C2 and C3 

       The low-frequency cut-off for each coupling capacitor is given by` 

 ééé. (12) 

Where Zis the resistance seen by C [4]. 

 

Taking 1MHz as our low-frequency cut-off[3].  

 

Z = Zin (base)//R2//R3 =  é.. (13) 

 

Zin(base) = ɓreô ééé. (14) 

 

reô =  = 625Ý é..(15) 

 

Z = 569.9482Ý 

 éé. (16) 
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C2 = 279.12pf 

 

For C3 we have 

= 111.25pf é.. (17) 

 

Where R4 = 1430 (i.e. the load resistor). 

Bypassed Capacitor C1 

       A good rule of the thumb is that XC1 of the bypassed capacitor should be at least 10 times smaller than the RE at the minimum 

frequency of oscillation [5]. 

 

10XC1 Ò REééé (18) 

 

 ééé. (19) 

 

C1 = 1.5908µf 

 

       This completes the design of our common emitter amplifier circuit. 

 

2.6Resonator Design 

       For the oscillator, we need a resonator. The schematic diagram of the designed VCO is as shown in figure 2. The resonating 

circuit is made up of two center tapped capacitors and one inductor connected in series for colpitt oscillation. The series combination 

of the varactor diode and C4 form one of the center tapped capacitor. The resonant frequency is given by [3]. 

 
Fig 2 schematic of the designed VCO 

  ééé.. (20) 

 

where C is the series combination of C4 and C5 given by 

 

 ééé.. (21) 
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For oscillation to occur, 

 

 Ó 1 éé (22) 

 

Where Av(min) is the minimum gain of the amplifier with feedback [4]. 

 

   ,     

 

Therefore, C5 = C4 x 5 ééé. (23) 

       Substitute (23) into (21) gives 

C = 0.8333C4 éé (24) 

 

Let fr= 900MHz and L1 = 5nH 

 

Substituting fr, L1into (16), we have 

 

C = 6.2488pf 

 

Substituting for C in (24) and the result into (23), we have 

 

C4 = 7.4988pf, C5 = 39.494pf 

 

2.6.1 Varactor diode design 

       The varactor diode is connected in series with C4. From BB515 datasheet, the capacitance of the varactor diode for a reverse bias 

voltage of 1V is 18.7pf. Using this, the value of new C4 was calculated. The new C4 is in series with Cvar and their equivalent 

capacitance is 7.5pf. 

 

III.  RESULTS 

       This circuit was simulated using Multism 12.0.1. Figure 3 is the result of the AC analysis using the designed amplifier shown in 

figure 4. This shows that the designed amplifier is a wide band amplifier.  

 

 
Figure 3 AC analysis of the designed amplifier 
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Figure 4 The circuit of the designed amplifier 

 

       The complete circuit for the voltage controlled oscillator with the designed values above is shown in figure 5. The designed and 

simulated VCO (voltage controlled oscillator) was found to produce sinusoidal signal at uniform voltage level in the frequency range 

of 800MHz to 1.5GHz.  
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Figure 5The circuit diagram of the designed VCO 

 

       The simulated tuning range which is the graph of the frequency against reverse biased voltage (VR)of the VCO is shown in figure 

6. 
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Figure 6 Simulated tuning range 

 

       The output signal has good tuning flatness for the frequency range of 800MHz to 1.5GHz when the reverse biased voltage 

changes from 0V to 25V as seen in figures 7 through 9. 
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Figure 7 output waveform for VR = 1V, frequency = 818MHz 

 

 
Figure 8 output waveform for VR = 10V, frequency = 1.2GHz 

 

 
Figure 9 output waveform for VR = 24V, frequency = 1.5GHz 

 

       The VCO has an average positive tuning slope of 31.07MHz/V throughout the frequency range.The minimum and maximum 

values of the tuning sensitivity are 1V and 25V respectively. 
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IV.  DISCUSSION 

       We found the designed and simulated VCO to produce sinusoidal signal with a frequency range of 800MHz to 1.5GHz over a 

voltage range of 0V to 25Vwith nice tuning flatness, tuning slope of 31.MHz/V at a voltage of 2.5V.Furthermore, the designed VCO 

has monotonic tuning characteristics and low pushing over the tuning range of 0 to 25V. 

       In view of the above features of the designed and simulated high frequency voltage controlled oscillator, the VCO can be used in 

the construction of high speed processors used in data communication for reliable and fast data transmission because of its frequency 

range of about 690MHz.This wide range also makes it very fit for microwave application such as surveillance and very versatile for 

many purposes especially when it is used in conjunction with either frequency divider or multiplier circuits as the case may be. The 

smoothness of the VCO waveforms throughout its tuning range indicated the absence of jitter noise and thus makes it a very good item 

for accurate timing of electronic communication activities. 

 

V. CONCLUSION 

       In this work we designed VCO using colpitt oscillator configuration which operates in 800MHz to 1.5GHz range. In view of the 

result it shows that the circuit has a bandwidth of 690MHz with a tuning flatness of about 86%. Its wide frequency range, smooth 

waveform and positive turning slope throughout its turning range are excellent features of this design. 
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Abstract- Culture may have a big influence on the performance 

of all organizations worldwide. This is a practice that can not just 

be assumed as it has both positive and negative effects as far as 

performance is concerned. It is more serious when it comes to 

non-Governmental organizations, since in most cases they 

involve international Governments. The main focus of the study 

was the non-governmental organizations in Kenya with a specific 

focus on World Vision Kenya. The specific objectives of the 

study were to establish the link between competitive culture and 

performance in Non-Governmental Organizations, to explore the 

effect of entrepreneurial culture on performance in Non-

Governmental Organizations, to assess the level of bureaucratic 

culture and its influence on overall performance in Non-

Governmental Organizations, to examine the influence of 

consensual culture on performance in Non-Governmental 

Organizations, and finally to identify the preferred cultural 

integrations in Non-Governmental Organizations in Kenya.  The 

research design adopted for this study was a descriptive survey in 

which the research seeks to collect data from a target population 

of employees working in World Vision Kenya, using 

questionnaires to determine the correlation between organization 

culture and employee performance.  The target population 

comprised of 960 employees in World Vision Kenya, a sample 

size of 484 was taken from the overall target population.   

        Data was analyzed qualitatively and quantitatively and 

through use of statistical package for social scientists (SPSS).  

The study concluded that organization culture has a great 

influence on performance as it dictates how things are done, 

organizationôs philosophy, work environment, performance 

targets and organizations stability. At World Vision Kenya there 

is an integration of cultures ranging from competitive culture, 

entrepreneurial culture, bureaucratic culture and consensual 

culture. Of the four cultures, employees prefer integration to 

consensual and entrepreneurial or competitive and 

entrepreneurialcultures. This owes to the fact that employees 

seek a work environment that maximizes their ability to be 

innovative, creative, and independent of micro-management, 

cohesion with fellow colleagues among others.  

 

I. INTRODUCTION 

on-governmental organizations (NGO) are legally 

constituted organizations created by natural or legal people 

that operate independently from any form of government. The 

term originated from the United Nations, and normally refers to 

organizations that are not a part of a government and are not 

conventional for-profit businesses. In the cases in which NGOs 

are funded totally or partially by governments, the NGO 

maintains its non-governmental status by excluding government 

representatives from membership in the organization.  World 

Vision is a Christian humanitarian organization dedicated to 

working with children, families, and their communities 

worldwide to reach their full potential by tackling the causes of 

poverty and injustice. It is a Non Governmental organization 

founded in the United States in 1950. It is an international 

Christian relief and development organization whose goal is 

"working for the well being of all people, especially children." 

Working in six continents, World Vision is one of the largest 

Christian relief and development organizations in the world. Its 

headquarters are in Federal Way, Washington. World Vision was 

started by Dr. Bob Pierce, a young Christian minister in China 

and then Korea. World Vision contributes to peopleôs needs in 

five major areas; emergency relief, education, health care, 

economic development, and promotion of justice. World Vision 

Kenya (WVK) began work in Kenya in 1974 during a time of 

severe drought and famine that affected most parts of the 

country. After helping to feed the hungry, World Vision then 

moved into longer-term community development activities and 

now works with communities all over Kenya. There are many 

lives that have been touched by this non-Governmental 

organization. 

 

II. STATEMENT OF THE PROBLEM 

        Most organizations put more efforts on the focus of only 

intrinsic and extrinsic reward systems  give less concern on the 

traditional cultural activities. According to Kandula (2006) the 

key to good performance is a strong culture.  He further 

maintains that due to difference in organizational culture, same 

strategies do not yield same results for two organizations in the 

same industry and in the same location.   A positive and strong 

culture can make an average individual performance and achieve 

brilliantly whereas a negative and weak culture may demotivate 

an outstanding employee to underperform and end up with no 

achievement.  Therefore organizational culture has an active and 

direct role in performance management (Ahmed, 2012).  

Organizational culture is correlated with job satisfaction (Anis et 

al. 2011; Sharma & Bajpai, 2010), job performance (Bergman et 

al., 2000; Samad, 2007; Ward & Davis, 1995; Yousef, 2000) and 

employee retention (Anis et al. 2011).    

        However, organization culture has received relatively low 

levels of empirical investigation among the possible antecedents 

of employee performance (Lok & Crawford, 2004).  Although 

empirical research has been carried out there has been little 

N 
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evidence to prove the effect of organization culture on 

organization performance (Mckinono et al. 2003).   In a study of 

Hong Kong and Australian managers, Lok and Crawford (2004) 

found a positive effect of organization culture on employee 

performance.  Zain et al. (2009) examined the effect of four 

dimensions of organization culture namely teamwork, 

communication, reward and recognition, and training and 

development on employee performance and found that all the 

four dimensions of organization culture were important 

determinants of performance.  Mahmudah (2012) reports a 

significant relationship between organization culture and service 

delivery.  However Lahiry (1994) indicated a weak association 

between organization culture and performance.  

        Concerns have been raised on whether there are any 

significant relationships between the culture in organizations and 

employee burnout, type of coping strategies, and employee 

engagement. Whether there is an inverse relationship between 

emotional exhaustion and organizational culture (Bergman et al., 

2000; Mathieu and Zajac, 1990, Samad, 2007; Ward & Davis, 

1995; Yousef, 2000). Management of human resources may 

perhaps force not merely the restructuring of cultural values but 

to consider the overture of different cultural practices which 

perhaps leads to a superior organizational performance. This 

study will attempt to analyze to what extent an organizations 

culture has an effect on performance in Non Governmental 

organizations with specific reference to World Vision.  

  

III.  LITERATURE REVIEW AND OBJECTIVE 

FORMULATIONS 

Competitive Culture and Performance 

        Corporate culture and reputation are intangible assets 

organizations use to create a competitive strategic advantage to 

differentiate themselves from other firms to enhance firm 

performance. Numerous articles cite how corporate culture may 

be an important intangible predictor of reputation, but only a few 

researchers have empirically tested the relationship between 

culture and reputation. Culture not only enhances financial 

performance, but also is positively relates to reputation.  

        Research on corporate reputation has identified antecedents 

and consequences of reputation to better explain how a firm may 

benefit and best strategically position itself through its 

reputation.  Fombrun (1990). Different studies using different 

designs and methodologies have found that while financial 

performance is an important predictor of reputation, financial 

performance has accounted for as little as 11 to 15 percent of the 

variance (Hammond and Slocum, 1996; Roberts and Dowling, 

2002) to as much as 38 to 59 percent (e.g., Brown and Perry, 

1994; Fombrun and Shanley, 1990), leaving at least 40 to 89 

percent of the variation unexplained by economic variables. 

Therefore, while researchers have been able to demonstrate that 

economic factors predict reputation (Sabate and Puente, 2003), 

less is known about the non-economic factors influencing 

reputation. Different researchers have explored the non-

economic factors in different ways. Eberl and Schwaiger (2005) 

examine how competence and sympathy may influence 

reputation and Rindova, Williamson, Petkova and Sever (2006) 

use a stakeholder approach to better capture the predictors of 

reputation, perceived quality and prominence. The quest to 

identify key variables that predict reputation is important, since 

without this knowledge researchers cannot advise firms how they 

might enhance their reputation to augment their competitive 

advantage to increase their financial performance. 

        Research on reputation suggests that culture plays an 

important role in reputation development (Fombrun and Shanley, 

1990; Fombrun, 1996; Dukerich and Carter, 2003; Alsop, 2004), 

since the internal (culture) and external (reputation) elements 

interact and inform each other (Hatch and Schultz, 2000). 

Preliminary empirical research shows a correspondence between 

culture attributes and reputation attributes (Flatt and Kowalczyk, 

2000; Kowalczyk and Pawlish, 2002; Kowalczyk, 2005). In a 

similar study on culture, Carmeli (2004) found that culture 

interacts with communication and the industrial relations climate 

(workplace atmosphere) to predict external prestige of a firm (a 

similar variable to reputation).  

        Culture and reputation are considered intangible assets 

because each add value through differentiation, is rare, difficult 

to imitate, and without substitution (e.g., Barney, 1991; Hall, 

1993; Fombrun, 1996; Porter, 1996; Roberts and Dowling, 2002; 

Kaplan and Norton, 2004).Empirical evidence confirms that a 

favorable reputation leads to higher financial performance and 

strategic advantage, such as reducing competitive rivalry and 

mobility barriers to deter market entry (Caves and Porter, 1977; 

Milgrom and Roberts, 1982), charging premium prices 

(Benjamin and Polodny, 1999), creating greater stability in stock 

prices (Vergin and Qoronfleh, 1998), reducing operating costs 

and attracting talent to a firm (Fombrun, 1996). Firms with good 

reputations are more likely to sustain a superior financial 

performance over time (Roberts and Dowling, 2002). 

 

IV.  THEORITICAL REVIEW AND CONCEPTUAL 

FRAMEWORK 

A: Consistency Theory 

        According to the consistency theory, organizations tend to 

be effective because they have strong cultures that are highly 

consistent, well-coordinated and well integrated (Davenport, 

1993; Saffold 1988).  Employee behavior is rooted in a set of 

core values and leaders and followers are skilled at reaching an 

agreement even when they have differing views (Block, 1991).   

This type of consistency is a powerful source of stability and 

internal integration that results from a common mindset and a 

high degree of conformity (Senge, 1990). 

B: Involvement Theory 

        This theory is based on the idea that involvement and 

participation will contribute to a sense of responsibility and 

ownership and hence organizational performance and loyalty 

(Baker, 2002).  Effective organizations empower their people, 

build their organizations around teams, and develop human 

capability at all levels (Becker, 1964; Lawler, 1996; Likert, 

1961).  Executives, managers and employees are committed to 

their work and feel that they own a piece of the organization.  

People at all levels feel that they have at least some input into 

decisions that will affect their work and that their work is directly 

connected to the goals of the organization (Katzenberg, 1993; 

Spreitzer, 1995). 

 C: Adaptability Theory  
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        This theory is based on the idea that norms and beliefs that 

enhance an organizationôs ability to receive, interpret and 

translate signals from the environment into internal 

organizational and behavioral changes will promote its survival, 

growth and development.  Ironically, organizations that are well 

integrated are often the most difficult ones to change due to the 

deep levels of adaptability acquired over time (Kanter, 1993).  

Adaptable organizations are driven by their customers, take risks 

and learn from their mistakes and have the capability and 

experience at creating change (Nadler, 1998; Senge, 1990).  Such 

organizations are continuously changing their systems to 

promote improvements and provide value for their customers 

(Stalk, 1988). 

D: Mission Theory 

        A shared sense of purpose, direction and strategy can 

coordinate and galvanize organizational members toward 

collective goals (Baker, 2002).  Successful organizations have a 

clear sense of purpose and direction that defines organizational 

goals and strategic objectives and expresses a vision of how the 

organization will look in the future (Mintzbert, 1994; Ohmae, 

1982; Hamel &Prahalad, 1994).  When an organizationôs 

underlying mission changes, changes also occur in other aspects 

of the organizationôs culture (Ahmad, 2012). 

        These theories focus on different aspects of culture but more 

importantly, they stress different functions of culture.  

Consistency theory and mission theory tend to promote stability 

whereas involvement theory and adaptability theory allow for 

change and adaptability. Consistency theory and involvement 

theory see culture as focusing on internal organizational 

dynamics while mission theory and adaptability theory see 

culture as addressing the relation of the organization to its 

external environment (Baker, 2002). 

 

 

Figure 2.1: Theoretical Framework 

 

 
 

       Scholars and practitioners have constantly argued that both 

financial and non-financial measures should be used to determine 

the organizational performance (Harold & Darlene, 2004; Kaplan 

& Norton, 1992; Rajendar & Jun Ma, 2005). Performance is a 

broader indicator that can include productivity, quality and 

consistency.  On the other hand, performance measures can 

include results, behaviors (criterion-based) and relative 

(normative) measures, education and training concepts and 

instruments, including management development and leadership 

training for building necessary skills and attitudes of 

performance management (Richard, 2002).  

       Furthermore, Kotter and Heskett (1992) found that 

companies with ñadaptive valuesò are strongly related with 

superior performance over a long period of time as compared to 

just short-term performance. This has been also supported by 

both Collins and Porras (1994) and DeGeus (1997) in their work 

in long lived, financially successful companies. Thus in studying 

the relationship between cultural and performance, it is vital that 

both financial and non financial measures are used to get a more 

comprehensive results. 

 

Culture and Performance 

       A high degree of organization performance is related to an 

organization, which has a strong culture with well integrated and 

effective set of values, beliefs and behaviors (Cameron & Quinn, 

1999; Deal & Kennedy 1982; Denison, 1990; Juechter & 

Fisher,1998; Kotter & Heskett, 1992). However, many 

researchers noted that culture would remain linked with superior 

performance only if the culture is able to adapt to changes in 

environmental conditions. Furthermore, the culture must not only 

be extensively shared, but it must also have unique qualities, 

which cannot be imitated (Lewis, 1998; Lim, 1995;Ouchi, 1981; 

Pascale & Athos, 1981). Several empirical studies have 

supported the positive link between culture and performance 

(Calori & Sarnin, 1991; Gordon & DiTomaso, 1992: Kotter & 

Heskett, 1992). Moreover, there are recent studies done by 

Chatman and Jehn (1994), Denison and Mishra (1995) and 

Kotter and Heskett (1992),have contributed significantly to the 

field of culture and performance studies whereby Contemporary 

Management culture is being treated as variable for a specific 

research purpose.  
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       For example, Denison and Mishra (1995), utilizing a more 

rigorous methodology, discovered that cultural strength was 

significantly correlated with short-term financial performance. 

Schneider (1990) also found that the organizations focuses 

clearly on the cultures are more successful. It is because focused 

cultures provide better financial returns, which include higher 

return on investment (ROI), higher return on assets (ROA) and 

higher return on equity (ROE). The finding of a study also has 

been reported that industry moderates the link between corporate 

culture and performance (Gordon & Christensen, 1993). These 

findings have advanced understanding of the determinants and 

performance effects of corporate culture. 

       There are some aspects of corporate culture may enhance 

performance in one national setting, but they may not be 

effective, and may even be dysfunctional, in another (Chow, 

Kato & Merchant, 1996; Lincoln & Kalleberg, 1990; Steers, 

1989). Thus, one of the main reasons for the common popularity 

and interest in the study of organizational culture is due to the 

argument or assumption that certain organizational cultures lead 

to superior organizational performance. 

 

 

Competitive Culture and Performance 

       Corporate culture and reputation are intangible assets 

organizations use to create a competitive strategic advantage to 

differentiate themselves from other firms to enhance firm 

performance. Numerous articles cite how corporate culture may 

be an important intangible predictor of reputation, but only a few 

researchers have empirically tested the relationship between 

culture and reputation. Culture not only enhances financial 

performance, but also is positively relates to reputation.  

       Research on corporate reputation has identified antecedents 

and consequences of reputation to better explain how a firm may 

benefit and best strategically position itself through its 

reputation.  Fombrun (1990). Different studies using different 

designs and methodologies have found that while financial 

performance is an important predictor of reputation, financial 

performance has accounted for as little as 11 to 15 percent of the 

variance (Hammond and Slocum, 1996; Roberts and Dowling, 

2002) to as much as 38 to 59 percent (e.g., Brown and Perry, 

1994; Fombrun and Shanley, 1990), leaving at least 40 to 89 

percent of the variation unexplained by economic variables. 

Therefore, while researchers have been able to demonstrate that 

economic factors predict reputation (Sabate and Puente, 2003), 

less is known about the non-economic factors influencing 

reputation. Different researchers have explored the non-

economic factors in different ways. Eberl and Schwaiger (2005) 

examine how competence and sympathy may influence 

reputation and Rindova, Williamson, Petkova and Sever (2006) 

use a stakeholder approach to better capture the predictors of 

reputation, perceived quality and prominence. The quest to 

identify key variables that predict reputation is important, since 

without this knowledge researchers cannot advise firms how they 

might enhance their reputation to augment their competitive 

advantage to increase their financial performance. 

       Research on reputation suggests that culture plays an 

important role in reputation development (Fombrun and Shanley, 



International Journal of Scientific and Research Publications, Volume 4, Issue 11, November 2014      22 

ISSN 2250-3153  

www.ijsrp.org  

1990; Fombrun, 1996; Dukerich and Carter, 2003; Alsop, 2004), 

since the internal (culture) and external (reputation) elements 

interact and inform each other (Hatch and Schultz, 2000). 

Preliminary empirical research shows a correspondence between 

culture attributes and reputation attributes (Flatt and Kowalczyk, 

2000; Kowalczyk and Pawlish, 2002; Kowalczyk, 2005). In a 

similar study on culture, Carmeli (2004) found that culture 

interacts with communication and the industrial relations climate 

(workplace atmosphere) to predict external prestige of a firm (a 

similar variable to reputation).  

       Culture and reputation are considered intangible assets 

because each add value through differentiation, is rare, difficult 

to imitate, and without substitution (e.g., Barney, 1991; Hall, 

1993; Fombrun, 1996; Porter, 1996; Roberts and Dowling, 2002; 

Kaplan and Norton, 2004).Empirical evidence confirms that a 

favorable reputation leads to higher financial performance and 

strategic advantage, such as reducing competitive rivalry and 

mobility barriers to deter market entry (Caves and Porter, 1977; 

Milgrom and Roberts, 1982), charging premium prices 

(Benjamin and Polodny, 1999), creating greater stability in stock 

prices (Vergin and Qoronfleh, 1998), reducing operating costs 

and attracting talent to a firm (Fombrun, 1996). Firms with good 

reputations are more likely to sustain a superior financial 

performance over time (Roberts and Dowling, 2002). 

 

Bureaucratic Culture and Performance   

       An organization that values formality, rules, standard 

operating procedures, and hierarchical co-ordination has a 

bureaucratic culture. Long - term concerns of bureaucracy are 

predictability, efficiency, and stability. Its members highly value 

standardized goods and customer service. Behavioural norms 

support formality over informality. Managers view their roles as 

being good coordinators, organizers, and enforcers of certain 

rules and standards. Tasks, responsibilities, and authority for all 

employees are clearly defined. The organizationôs many rules 

and processes are spelled out in thick manuals and employees 

believe that their duty is to ógo by the bookô and follow legalistic 

processes. According to Deshpande and Farley (1999), in the 

bureaucratic culture, values like formalization, rules, standard 

operaing procedures, and hierarchical coordination. 

 

Clan/Consensual Culture and Performance 

       Tradition, loyalty, personal commitment, extensive 

socialization, teamwork, self management, and social influences 

are attributes of clan culture. Its members recognize an obligation 

beyond the simple exchange of labour for a salary. The members 

understand that their contributions to the organization may 

exceed any contractual agreements. The individualôs long-term 

commitment to the organization is exchanged for the 

organizationôs long-term commitment to the individual. 

Individuals believe that the organization will treat them fairly in 

terms of salary increases, promotions, and other forms of 

recognition. Consequently, they hold themselves accountable to 

the organization for their actions. Deshpande and Farley (1999) 

aver that in the consensual culture, elements of tradition, loyalty, 

personal commitment, extensive socialization, teamwork, self-

management, and social influence are important in the 

organizational values. 

 

Entrepreneurial Culture and Performance 

       High levels of risk taking, dynamism, and creativity 

characterize an entrepreneurial culture. There is a commitment to 

experimentation, innovation, and being on the leading edge. This 

culture doesnôt just quickly react to changes in the environment, 

it creates change. Effectiveness means providing new and unique 

products and rapid growth. Individual initiative, flexibility, and 

freedom foster growth and are encouraged and well rewarded. 

Deshpande and Farley (1999) state that in the entrepreneurial 

culture, the emphasis was on innovation, risk taking, high level 

of dynamism, and creativity.  

 

Market/Competitive Culture and Performance 

       The achievements of measurable and demanding goals, 

especially those that are financial and market-based, characterize 

a market culture. Hard - driving competitiveness and a profit 

orientation prevail throughout the organization. In a market 

culture, the relationship between individual and organization is 

contractual. The individual is responsible for some levels of 

rewards in return. A market culture does not exert much 

informal, social pressure on an organizationôs members. They 

donôt share a common set of expectations regarding management 

style or philosophy. The absence of a long-term commitment by 

both parties results in a weak socializing process. Deshpande and 

Farley (1999) state that in the competitive culture, values relating 

to demanding goals, competitive advantage, marketing 

superiority, and profits were emphasized. 

       These four culture types all represent different types of 

management philosophies or styles. The cultures of these 

organizations are governed by how these companies are run or 

the beliefs of the founders of the organization. Essentially, the 

cultures in these organizations are driven top - down, with 

emphasis on the type of business or industry that this 

organization serves 

 

V. METHODOLOGY 

       This study was based on descriptive research design 

primarily using questionnaires to determine the effects of 

organization culture on employee performance in NGOôs in 

Kenya.  The advantages of descriptive studies is that it  is a   

scientific  method  of  investigation  where   data  is  collected   

and  analyzed  to   describe  the  current  conditions, terms   or  

relationships  concerning  a  problem. Mugenda (2008) further 

points out that descriptive study is limited in geographical scope 

and hence tend to be logistical, easier and simpler to conduct.  

They also provide the foundation upon which correlational 

studies emerge.  The study was correlational in that it 

investigated the effects of organization culture on employee 

performance.  

       The data collected was analyzed quantitatively using the 

Statistical Package for Social Science (SPSS).  The computed 

data was also analyzed using descriptive statistics including 

frequencies, means, and percentages.  Interpretation of the data 

was done within the frame of reference of the research problem.  

Linear regression formula was used to determine the relationship 

between the dependent and independent variables as follows: 

 

Y = ɓ0 +ɓ1X1+ɓ2X2+ɓ3X3+ɓ4X4+Ů 
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Whereby: 

Y = employee performance 

ɓ0 = constant 

ɓ 1, ɓ 2, ɓ 3, ɓ 4 = coefficients of the determinants of employee 

performance 

X1 = Competitive culture 

X2 = entrepreneurial culture  

X3 = bureaucratic culture of behaviors and norms 

X4 = consensual culture  

Ů = Error term 

 

       Mugenda and Mugenda (2003) asserted that, the accuracy of 

data to be collected largely depended on the data collection 

instruments in terms of validity and reliability. Validity as noted 

by Robinson (2002) is the degree to which result obtained from 

the analysis of the data actually represents the phenomenon 

under study. Validity was ensured by having objective questions 

included in the questionnaire. This was achieved by pre-testing 

the instrument to be used to identify and change any ambiguous, 

awkward, or offensive questions and technique.  Reliability on 

the other hand refers to a measure of the degree to which 

research instruments yield consistent results (Mugenda & 

Mugenda, 2003). In this study, reliability was ensured by pre-

testing the questionnaire with a selected sample from one of the 

departments which was not included in the actual data collection. 

To ensure a high response rate, frequent follow up visits to the 

respondents and confidentiality was assured. Diplomatic 

pleading for response was applied as a response enhancement 

strategy. The respondents promised a summary of the findings of 

the research. This motivated them to participate in the process. 

Reliability was measured through Cronbachôs Alpha which 

measures the internal consistency. The alpha value ranges 

between 0 and 1 with reliability increasing with the increase in 

value. Nunnally (1978) stated that reliability of a research 

instrument can be indicated at a minimal Alpha value of 0.6.  The 

pilot study enabled the researcher to be familiar with researchers 

and its administration procedure as well as identify items that 

require modification. The result helped the researcher to correct 

inconsistencies arising from the instruments, which ensured that 

they measure what was intended.    

 

VI.  DATA  ANALYSIS, PRESENTATION AND 

DISCUSSION 

       General information of the respondents was established as a 

basis for assessing appropriateness of the respondents and access 

of relevant information. This also helped in classifying and 

analyzing the data in accordance to different demographic 

profile. For the purposes of the study, the profile included: 

position in World Vision Kenya, gender and number of years in 

service at the organization. 

       The findings on the position of the respondents at World 

Vision Kenya are represented as shown in the figure below. The 

findings reveal that 83.7% were junior staff in the organization, 

11.7% were in supervisory level while 4.6% were managers. 

Thus, employees in different hierarchical levels of organizational 

structure were represented.  

 
Figure : Gender of the Respondent 

 

       Finding on the gender of the respondents was presented in 

Figure 4.5. From the findings, 57% were female while 43% were 

male. This shows that quite a majority of the World Vision 

Kenya employees are female. Besides, both gender (male and 

female) were well represented owing to a paltry disparity of 

14%.  

 

 
Figure : Length of Service in Organization 

 

       The Figure above presents the findings on work experience 

in terms of the number of years that the respondent had work at 

World Vision Kenya. The findings show that 58% of the 

respondents had worked at the organization for 5 ï 7 years, 13% 

for at least 8 years while 23% had worked for 2 ï 4 years, 6% for 

less than one year.  Thus, majority of the respondents had 

worked at the organization for at least 5 years which points at 

their adequate acquaintance with the prevailing organizational 

culture.  
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Competitive Culture 

 

Table  : Competitive Culture  
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My performance goals are clear and 

measurable 

0 0 6 188 156 4.43 0.528 

My performance goals are achievable 0 24 96 181 49 3.73 0.784 

I have the necessary skills to achieve my 

goals 

0 0 53 167 130 4.22 0.689 

I am familiar with the overall organization 

strategic plans 

0 0 25 160 165 4.40 0.619 

 

       The respondents were, thus, requested to state their level of 

agreement or otherwise with certain indicators of competitive 

culture. A 5-point Likert scale was used to rate the various 

indicators whereby 1 point was accorded to óstrongly disagreeô, 2 

points to ódisagreeô, 3 points to óuncertainô, 4 points to óagreeô 

and 5 points to óstrongly agreeô. 

       Results presented in Table  show that: employeesô 

performance goals at World Vision Kenya are clear and 

measurable as indicated by a weighted mean of 4.43; employees 

were familiar with the overall organization strategic plans given 

a mean of 4.40; employees have the necessary skills to achieve 

their goals given a mean of 4.22; and, their performance goals 

are achievable given a mean of 3.73.Carmeli (2004) established 

that organization culture interacts with communication and the 

industrial relations climate (workplace atmosphere) to predict 

external prestige of a firm. Thus, according to Carmeli, 

competitive culture has got to do with the work climate existing 

within an organization and how it encourages high performance 

of employees. In concurrence, the findings established that 

World Vision Kenya  establishes goals that are clear, achievable 

and measurable and organization assigns to the employees, tasks 

that they have the requisite skills to achieve.     

 

Table  : Entrepreneurial Culture  

 

 

 

Statement 

N
e

v
e

r 

R
a

re
ly

 

S
o

m
e

ti
m

e
s 

F
re

q
u
e

n
tl
y
 

V
e

ry
 F

re
q

u
e

n
tl
y
  

M
e

a
n
 

S
T

D
E

V
 

I am encouraged to be innovative within my role 6 78 106 102 58 3.37 1.054 

I am empowered to perform my role to the best of my 

ability 

0 49 153 110 38 3.39 0.858 

My supervisor trusts me to perform within my role 

without micro managing me 

8 51 99 122 70 3.56 1.037 

I am encouraged to think independently in the course of 

carrying out my duties 

5 60 87 143 55 3.52 0.996 

 

        The employees were probed with questions seeking to 

determine whether World Vision Kenya creates work 

environment that fosters innovation, independence and creativity. 

Likert scale was used for this purpose. Results presented in the 

table show that: World Vision Kenya supervisors trust employees 

to perform within their role without micro managing them given 

a weighted mean of 3.56; the employees are encouraged to think 

independently in the course of carrying out their duties with a 

mean of 3.52; employees are empowered to perform their role to 

the best of their ability given a mean of 3.39; and, employees 

being encouraged to be innovative within their role had a mean 

of 3.37. This depicts that World Vision Kenya fosters 

entrepreneurial culture in which employees are encouraged to 

think óoutside the boxô, be innovative, work independently and 

produce the best result they could.   
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Table : Bureaucratic Culture 
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I am familiar with the organizations standard 

operating procedures (SOPs)  

0 0 81 167 102 4.06 0.721 

Hierarchy structure of management within the 

organisation is clearly defined 

0 0 21 198 131 4.31 0.579 

Rules set out  within the organization are practical 0 21 69 157 103 3.98 0.855 

Rules set out within the organization are fair 0 42 80 130 98 3.81 0.976 

 

        Using Likert scale to rank several indicators of bureaucratic 

culture as applicable within the organization, the results were 

presented as shown above. The findings show that: hierarchy 

structure of management within World Vision Kenya is clearly 

defined (mean of 4.31); The employees are familiar with the 

organizations standard operating procedures (SOPs) (4.06); rules 

set out within the organization are practical (3.98); and, rules set 

out within the organization are fair (3.81). Therefore, it has a 

clearly spelt out hierarchical structure with standard operating 

procedure. The rules and procedure guiding operations and 

behaviour are well spelt out, clear and practical.  

 

Table : Consensual Culture 
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I feel valued at my place of work 0 49 89 142 70 3.67 0.950 

Employees work together as a team in the organization 0 38 95 114 103 3.81 0.981 

My colleagues are warm and sociable 0 46 92 158 54 3.63 0.897 

I am committed to the values  of the organization 0 30 95 103 122 3.91 0.977 

I am loyal to the vision, mission and goals of the 

organisation 

0 25 96 107 122 3.93 0.951 

The traditions of the organization are preserved and 

maintained 

0 0 101 106 143 4.12 0.826 

 

        World Vision Kenya  places a premium on teamwork, 

traditions, loyalty, participation, personal commitment, and 

consensus or socialization. The table above, presenting the 

findings, shows that: the traditions of WVK being preserved and 

maintained had a mean of 4.12; employees being loyal to the 

vision, mission and goals of the organisation had a mean of 3.93; 

employees being committed to the values of the organization had 

a mean of 3.91; employees working together as a team in the 

organization had a mean of 3.81; employee feeling valued at 

their place of work had a mean of 3.67; and, employeesô 

colleagues being warm and sociable had a mean of 3.63.  Thus 

under this culture, the organization can be a friendly place to 

work where people share a lot of themselves and the leaders are 

considered to be mentors and perhaps, even parent figures. At 

WVK, the study established that employees work together as a 

team, colleagues are sociable and are valued by the organization.  

 

Table: Types of organization culture integrations 

 

 Frequency Percentage 

Competitive and Entrepreneurial  101 28.9 

Entrepreneurial and Bureaucratic  46 13.1 

Consensual and Entrepreneurial  156 44.6 

Consensual and Competitive 21 6.0 
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All 4  cultures combined  26 7.4 

Total 350 100.0 

 

        The respondents were further asked to indicate the types of 

organization culture integrations they were comfortable working 

in. This indicates that 44.6% of the respondents were 

comfortable working in an integration of consensual and 

entrepreneurial culture; 28.9% were comfortable in a competitive 

and entrepreneurial culture; 13.1% were comfortable in an 

entrepreneurial and bureaucratic culture; 6.0% 

preferredconsensual and competitive; while, 7.4% of the 

respondents were comfortable working in a integration of all the 

4 cultures. This shows that majority of the respondents are 

comfortable working in integratedconsensual and entrepreneurial 

culture followed by competitive and entrepreneurial culture.  

Consensual and entrepreneurial cultures, by imparting on 

employees at World Vision Kenya the sense of being valued, role 

independence and teamwork, creativity and innovation leads to 

higher employee performance and organization commitment.  

 

Table: Organization Performance 
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I am highly involved in achieving the overall goals 

and objectives of WVK 

0 21 89 157 83 3.86 0.844 

The Organization is characterized by high 

performance, visibility and outreach in its catchment 

areas 

0 41 91 120 98 3.79 0.981 

I am satisfied with my job at WVK and I intend to 

stay in the organization 

0 28 120 131 71 3.70 0.881 

WVK has strove and succeeded in creating value for 

each dollar/fund invested in the Organizationôs work 

0 32 74 135 109 3.92 0.939 

Organizationôs culture has created stability in WVK 

amid environmental turbulence 

0 7 43 167 133 4.22 0.732 

Employees are motivated to meeting the challenges 

of the task assigned and finding a better way to do 

things 

0 11 132 136 71 3.76 0.806 

The entire organization pulls towards a common goal 

encouraged by its culture and mission 

0 8 68 167 107 4.07 0.766 

There is greater accountability for end results within 

the organization 

0 11 73 159 107 4.03 0.799 

 

        The study inquired about the Organizationôs performance 

given the work culture present at World Vision Kenya. This 

shows that: organizationôs culture has created stability in at the 

workplace amid environmental turbulence (mean of 4.22); the 

entire organization pulls towards a common goal encouraged by 

its culture and mission (4.07); there is greater accountability for 

end results within the organization (4.02); It has strove and 

succeeded in creating value for each dollar/fund invested in the 

Organizationôs work (3.92); employees are highly involved in 

achieving the overall goals and objectives of the organization 

(3.86); the Organization is characterized by high performance, 

visibility and outreach in its catchment areas (3.79); employees 

are motivated to meeting the challenges of the task assigned and 

finding a better way to do things (3.76); and, employees are 

satisfied with their job at World Vision Kenya and intend to stay 

in the Organization (3.70). Mulcahy and Betts (2005) observed 

that culture of fostering respect and establishing a new team 

relationship as evidenced here and were successful in both 

improving staff satisfaction and reducing turnover intention. 

Likewise, the findings show that the employees were satisfied 

with their job and intended to stay in the organization.

  

Regression Analysis 

 

Table  4.1: Model Summary 

 

R R 

Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Durbin -Watson 

0.847(a) .718 .702 1.324 1.941 
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        a. Predictors: (Constant) Competitive Culture, 

Entrepreneurial Culture, Bureaucratic Culture, Consensual 

Culture 

        b. Dependent Variable: Organization Performance 

        Multivariate regression model was applied to determine 

how organization culture in WVK affects the employee 

performance.        Multiple linear regressions used in this model 

was: 

Y = Ŭ+ ɓX1 + ɓ2X2 + ɓ3X3 + ɓ4X4  +Ů 

 

        Whereby: Y is employee performance; Ŭ1is regression 

constant; ɓ1 - ɓ4are regression coefficients; X1 is competitive 

culture; X2 is entrepreneurial culture; X3 is bureaucratic culture; 

X4 is consensual culture; and, Ů is error term.  

        R is the correlation between the observed and predicted 

values of employee performance implying that the association of 

0.844 between organization culture (competitive culture, 

entrepreneurial culture, bureaucratic culture and consensual 

culture) and employee performance was very good. 

        R-Square is coefficient of determination and measures the 

proportion of the variance in the dependent variable - employee 

performance- that is explained by variations in the independent 

variables - competitive culture, entrepreneurial culture, 

bureaucratic culture and consensual culture. This implied that 

71% of variance or correlation between dependent and 

independent variables. That is, 71% of variations or changes in 

employee performance are caused by organization culture at 

WVK.  However, it does not reflect the extent to which any 

particular independent variable is associated with employee 

performance. 

 

Table   : ANOVA 

 

 Sum of 

Squares 

Df Mean Square F Sig. 

Regression 3.841 4 0.9605 4.307 0.021(a) 

Residual 7.714 345 0.0223   

Total 11.556 349    

 

        a. Predictors: Constant, Competitive Culture, 

Entrepreneurial Culture, Bureaucratic Culture, Consensual 

Culture 

        b. Dependent Variable: Employee Performance 

        The ANOVA statistics was used to present the regression 

model significance. An F-significance value of p = 0.021 was 

established showing that there is a probability of 2.1% of the 

regression model presenting a false information. Therefore, the 

model is significant.  

 

Table : Regression Coefficients 

Source:  Author, (2013) 

 

 Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

 B Std. Error  Beta   

(Constant) 1.406 .375  3.640 0.710 

Competitive Culture 0.081 .495 .057 2.931 0.032 

Entrepreneurial Culture 1.917 .646 1.792 2.803 0.041 

Bureaucratic Culture 0.768 .428 .591 1.906 0.023 

Consensual Culture 2.671 .590 2.029 1.672 0.017 

 

        a. Dependent Variable: Organization Performance 

        The regression compares the magnitude of the coefficients 

of the independent to determine which one had more effects on 

performance. From Table 4.12, the following regression model is 

established. 

Perf = 1.406+0.081X1+1.917X2+ 0.768X3 +2.671X4   

 P = 0.021 

 

        Where X1= Competitive Culture, X2=Entrepreneurial 

Culture, X3=Bureaucratic Culture, X4=Consensual Culture 

 

        The regression constant shows that when the independent 

variables (competitive culture, entrepreneurial culture, 

bureaucratic culture and consensual culture) are constant at zero, 

the employee performance value would be 1.406. This shows 

that without the four organization cultures, WVK would perform 

dismally.  

        It was established that employee performance would raise 

by 0.081withe every unit positive increase in competitive culture 

provided that other factors (entrepreneurial culture, bureaucratic 

culture and consensual culture) are constant. This statistic is 

significant at 95% confidence level (p = 0.032). Entrepreneurial 

culture would lead to an increase in employee performance by 

factor of 1.917 with P value of 0.041 should other factors be held 

constant.  

        Additionally, holding other factors (competitive, 

entrepreneurial and consensual culture) constant, a unit increase 

in bureaucratic culture would lead to a 0.768 increase in 

organization performance (p = 0.023).Consensual culture would 

lead to an increase in employee performance by a factor of 
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2.671and significant at p = 0.017 should competitive culture, 

entrepreneurial culture and bureaucratic culture be kept constant. 

This indicates that organization culture would positively 

influence employee performance. From the findings, consensual 

culture as it encourages team spirit and synergies thereof, 

employeesô value recognition and cohesion with colleagues, has 

the highest influence on performance. This is in contrast with 

competitive culture which adopts a management by objective 

approach and encourages internal competition of employees 

(Gifford, Zammuto, and Goodman, 2002). This negatively 

affects cohesion and might lead to employee-employee sabotage 

hence have the least influence in organizationôs overall 

performance.   

        Besides, entrepreneurial culture encourages employees to be 

innovative, seek newer ways of solving a problem, discourages 

micro managing hence enhances employeesô intrinsic motivation 

to perform (Park and Kim, 2009). Therefore, entrepreneurial 

culture greatly, positively influences organization performance 

and is only second to consensual culture.  

 

VII.  CONCLUSIONS AND RECOMMENDATION 

        From the study it can be concluded that organization culture 

has a great influence on performance as it dictates how things are 

done, organizationôs philosophy, work environment, performance 

targets and organizations stability. At World Vision Kenya there 

is a concoction of cultures ranging from competitive culture, 

entrepreneurial culture, bureaucratic culture and consensual 

culture. Of the four cultures, employees prefer an integration of 

consensual and entrepreneurial or competitive and 

entrepreneurialcultures. This owes to the fact that employees 

seek work environment that maximizes on their ability to be 

innovative, creative, and independent of macro-management, 

cohesion with fellow colleagues among others.  

        The study found out that on competitive culture, World 

Vision Kenya needs to help its employees set performance goals 

that are easily achievable.  They can do this by ensuring 

Managers have one to oneôs with staff they manage to discuss 

and formulate practical work goals as well as best practice to 

achieve these goals. On entrepreneurial culture, it is 

recommended that the Managers here must empower employees 

by delegating more to enhance the confidence of its employees 

which results in more creativity and innovation; delegate tasks 

that are challenging rather than mundane. The organization needs 

to set out rules that are viewed as fair and practical by employees 

to promote a bureaucratic culture.  This can be achieved by 

having open lines for feedback for example having a suggestion 

box as a tool for airing views and feedback concerning rules set 

out by Management. The findings indicated that World Vision 

Kenya is more inclined towards a consensual culture; however, it 

can improve more by having team building initiatives to help 

enhance team spirit within the organization.  These activities 

could also be used as an avenue to communicate the values and 

goals of the organization. 

 

VIII.  AREAS OF FURTHER STUDY 

        This study was based on NGOôs, future studies need to be 

carried out in other sectors to determine the influence of 

Organization culture on performance.    Further studies can also 

be carried out to identify the various levels of Organization 

Culture, their relevance to Organizations and how these levels 

can be embedded into the Organization Culture. There are 

several non-governmental organizations which need to be further 

researched on. This will give a more comprehensive answer to 

the culture issues. 
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Abstract- Milk powders are considered as food ingredients and 

its intervention in the manufacture of many foods and all this 

exposed to high temperatures when it cooked. Many of changes 

accrue in physical and chemical properties of milk. In this study 

the changes in physical properties color, viscosity, density, P
H
 

and lipid stability peroxide oxidation value (POV) and total free 

fatty acids (TFFA) was measured to reconstituted (WMP) whole 

milk powder in relation thermal treatment using superheated 

steam with different temperature and period time. The 

temperature ranged from 150-210 
°
C for 5-25 min. The result for 

color showed in three different system (L, a, b). The superheated 

steam show lower different to color at the high temperature 210 
°
C and long time 25 min compare with control. At the viscosity, 

density and P
H
 the result of superheated steam showed clear 

differences at temperature 150 and 210 
°
C at long time 25 min. 

About the lipid stability (POV peroxide oxidation value and total 

free fatty acids) the result of POV to superheated steam do not 

showed any significantly differences between sample heat 

treatment compare with control at 150-180 
°
C and that indicates 

no any oxidation reaction occur between the fatty acids and 

molecule oxygen in superheated steam. The result of total free 

fatty acids content showed lower changer at the high temperature 

210 
°
C and long time 25 min but other sample no any 

significantly different show compare with control. All the result 

in this study showed stability of milk fat to reconstitute whole 

milk powder and that will be lead to maintain of nutrition value 

to milk fat during cooking. 

 

Index Terms- physical analysis, superheated steam, milk 

powder, lipid oxidation. 

 

I. INTRODUCTION 

ilk is one from the important products and can entered to 

manufacture many food because it has many properties to 

improve test and flavor with high nutritional value and it use in 

many food industry such as cake, biscuits, chocolate, caramel 

candy, famous Indian milk balls known as rasgulla and popular 

Indian sweet etc [1]. Milk has many compounds affected by 

temperature which can led to change sensorial quality to 

consumers which view of the color, viscosity and flavor  [2, 3]. 

Whole milk powder use to manufacture many food  because it 

has large impact to suitability for confectionary [4]. The 

manufacture of milk chocolate it is usually preferred the powder 

milk product by roller drying. Effect heat treatment on the 

physical and chemical properties in whole milk powder was 

study from many researchers. Marie showed in his study that was 

many damage in physical properties when stored the milk at long 

time and also showed damage in the color that was cause by 

Millard reaction which occurred during the storage [4]. From 

other study the effect ultrasound with the temperature on the 

physical properties in sheep milk and the result were recorded 

changes in the viscosity, P
H
 and density by different heat 

treatment with different time [5]. Increase of heat treatment on 

the milk cause increase of  Millard reaction whereby  Millard 

reaction was became very active with increase temperature [6]. 

Effect heat treatment and the storage on changes color in whole 

milk powder and the causes increase in color changes at high 

temperature and long storage that can causes damage in physical 

properties of product [7, 8]. Many thermal methods use to 

process food and get good result with the least possible impact 

on the components of food like air oven, microwave and 

superheated steam oven. The superheated steam is steam that has 

temperature above the boiling point, that mean up the boiling 

point the steam will be formation than the steam convert to 

unsaturated steam than to superheated steam [9]. Superheated 

steam oven  its new thermal method public now  to cook and 

drying foods and it has many good advantage such as, high heat 

transfer capability, produces condensation heat on coming into 

contact with the food, provides no oxygen environment and can 

be obtained under normal pressure.  

        Superheated was discover before 100 years ago but not 

development until 30 years ago specially in energy efficient [10, 

11]. Superheated steam uses to dry many products continent high 

fat that was to exhibit the lipid oxidation by use high temperature 

because has less oxygen and that it prevents formation 

hydroperoxide [10]. The objective of this study to studies effect 

of superheated steam on the physical changes and lipid oxidation 

in reconstitute whole milk powder by use different heat treatment 

and different time. 

 

II. MATERIAL  AND METHOD 

        Whole milk powder- The whole milk powder was supplied 

from Nestle company was choose (Nespray) type which purchase 

from the Tesco market in Penang city in Malaysia. The amounts 

of contents were following the standard milk powder which 

contented fat (28.2 g per 100 g) protein (23.6 g per 100 g) 

carbohydrate (39.9 g per 100 g). 

        Reconstitute the whole milk powder- The reconstitute 

whole milk powder was followed instructions to the consumer 

listed on the package. The whole milk powder (WMP) was 

reconstitute by use (33) g from the powder milk and added (225) 

ml water after that shaking on the magnetic stirrer for (10) min, 

M 
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all amount of milk was prepared before applied in superheated 

steam. 

        Superheated Steam Drying Oven- Superheated steam 

drying was carried out by placing the tray containing reconstitute 

whole milk samples in the processing chamber of superheated 

steam processing system and exposed to different temperatures ( 

150,180 and 210) 
°
C for ( 5,10,15, and 20) min respectively. 

superheated steam equipment was used Sharp AX-1500  with a 

steam generation capacity of 16 cm
3
/min, oven capacity of 31 L, 

and team engine heater of 900 W.  

        Color measurement- The color was measured by use the 

colorimeter (Minolta CM-3500d) made in japan. Where they 

were taken 10 ml from the sample and filled in the standard glass 

cell to colorimeter. For each sample where measurement 

triplicate to L (brightness), a (- green to +red component) and b 

(- blue + yellow) for each color values was taken on the 

temperature 25 
°
C [12]. 

        Viscosity and density measurement- The viscosity was 

measured by use viscometer model (SV-10) made in Japan. 

Where was take 45ml from the sample and laid in the vial of the 

viscometer and taken the number of viscosity. All each values 

were taken at temperature 25 
°
C and also the values were taken 

triplicate. After correction the temperature of sample the density 

was calculated on the temperature 25 
°
C. 

        PH measurement- The P
H
 was measured by use P

H
 meter 

model (Mettler Toledo S20-K) made in Germany. The sample 

was taken at triplicate at temperature 25 
°
C .before start use the 

P
H
 meter do the calibration by different puffer solution than 

where take 20 ml of the milk to measurement P
H
. 

        Acid value- After expose heating to each of sample 10 g 

was weight from milk sample in a conical flask. Two drops of 

phenolphthalein indicator were added and with 0.1 N potassium 

hydroxide solution (KOH) until the advent of color pink the end 

point. Acid value was calculated (Eq. 2) [14] . 

   

              AV  =                                  ééééééé..1 

 

        Where: AV acid value, (56.1) is equivalent weight of KOH, 

(V) is the volume in ml of standard volumetric KOH solution 

used, (C) is the exact concentration in KOH solution used 

(0.1 N) and (m) is the mass in grams of the test portion (10 g). 

        Milk fat extraction and analysis- Milk fat extraction was 

performed using the method of Oveisi, Sadeghi, Hajimahmoodi, 

Jannat, and Sobhani (2006) with some modification. Fat was 

extracted from 500 ml of reconstituted milk by adding 20 ml of 

65% nitric acid into the sample. The sample was shaked and 

transferred to a centrifuge type Kubota 4000 (N41548-M000, 

Japan) at 3500 rpm for 20 min to separate the solid phase that 

contains fat and proteins. After the extraction, we added 20 ml of 

99% ethyl alcohol and heated the mixture until boiling point. The 

mixture was then placed in a water bath for 10 min to denature 

the protein. Subsequently, 100 ml of petroleum ether was added. 

The mixture was mixed well and centrifuged again at 3500 rpm 

at 20 min to separate the organic phase. The petroleum ether 

evaporated without heating. The fat was stored in 5 ml brown 

glass vials [15] until needed for analysis. 

        Peroxide oxidation Value (POV)- Peroxide value was 

determined according to AOCS official methods descripted by 

[14]. Wight 1 ± 0.05 g of milk fats into 250 mL of conical flask 

with 30 mL of acitic acid ï chloroform (3-2) solution swirl the 

flask until the sample dissolve in the solution and add 0.5 ml 

saturated potassium iodide (KI) solution and swirl for one minute 

and added 30 mL of distilled  water than titrate with 0.01 N 

sodium thiosulfate (Na2S2O3) until the color change to light 

yellow than added 0.5 ml 0f 1% soluble starch indicator  to get 

blue color and continued titrating until the blue color disappears. 

Calculate the peroxide value as meq of peroxide/kg of oil (Eq. 1)  

 

 

                   PV =                                              ééééééé.2 

 

        Statistical Analysis- The experimental data was subjected 

to one-way analysis of variance (ANOVA). Significant 

differences between mean values were determined using 

Duncanôs Multiple Range test (PÒ 0.05) following ANOVA 

statistical analysis, which were performed using SPSS version 

20- 2013 (SPSS Inc., Chicago, USA). 

 

III.  RESULT AND DUSSCATION 

        Color in reconstitute whole milk powder- Effect 

superheated steam treatment by use different temperature and 

different time on the reconstitute whole milk powder (WMP) on 

the color. The color measured by colorimeter (Minolta CM-

3500d) and the results show in table (1), reconstitute whole milk 

powder (WMP) recorded lower (L) and (b) values (PÒ 0.05) 

under high heat treatment and long time that was between (180 

and 210) 
°
C at long time (20-25) min compared with the control 

(Raw sample without heat treatment) lightness (L) describes the 

light-reflecting or transmitting capacity of an object. When the 

values of (L) take decrease thatôs mean the color will be take 

dark color. The reason because some reaction happens between 

the sugar and protein itôs specially amino acids called Millard 

reaction and itôs responsible on the brown color in the food [4, 

16]. At 5 min the color not recorded significant any high changes 

in the three systems (L, a and b) at all temperature which can 

explained did not effect on temperature color on with short time 

[10]. At the time 10-15 min the result showed some significantly 

changes specially on the temperature 210 
°
C that was by increase 

the temperature accompanied increase in Millard reaction [17, 

18]. 

 

 

 

 

 

 

 

 

56.1×V×C 

m 

(S-B) ×N thiosufate×1000 

Weight of sample 
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Table 1: Effect superheated steam on color value (L, a and b) to reconstituted whole milk powder. 

 

 

Superheated 

steam 

temperature 
°
C 

(Values of L) 

Time of treatment (min) 

 

 

Control
*  

5 10 15 20 25 

150  14.32
a
 ±0.02 13.99

b
 ± 0.01 13.88

b
 ± 0.04 13.85

b
 ±0.03 13.63

c
± 0.02 13.44

d
±0.10 

180  14.32
a
 0.02 13.93

b  
±

 
0.01 13.75

c
 ± 0.02 13.60

d
 ±0.02 13.44

e
 ±0.02 13.20

f
 ±0.01 

210  14.32
a
 0.02 14.23

b
 ± 0.02 14.30

ab
± 0.01 13.72

c
 ±0.01 12.63

d
 ±0.02 12.11

e
 ±0.01 

(Values of a) 

Time of treatment (min) 

150  5.66
a
 ±0.01 5.67

a
 ±0.01 5.68

a
 ±0.01 5.69

a
 ±0.01 5.80

b
 ±0.01 5.89

c
 ±0.01 

180  5.66
a
 ±0.01 5.67

a
 ±0.04 5.72

a
 ±0.01 6.25

b
 ±0.01 6.93

c
 ±0.03 7.06

d
 ±0.03 

210  5.66
a
 ±0.01 5.60

a
 ±0.07 5.83

b
 ±0.01 5.89

b
 ±0.01 6.69

c
 ±0.01 7.20

d
 ±0.07 

(Values of b) 

Time of treatment (min) 

150  24.20
a
 ±0.03 23.64

b
 ±0.01 23.46

c
 ±0.08 23.42

c
 ±0.05 23.05

d
 ±0.03 22.88

d
 ±0.07 

180  24.20
a
 ±0.03 23.55

b
 ±0.03 22.72

c
 ±0.04 22.47

d
 ±0.03 19.73

e
 ±0.02 11.83

f
 ±0.02 

210  24.20
a
 ±0.03 24.04

a
 ±0.08 24.16

a
 ±0.01 23.42

b
 ±0.24 21.38

c
 ±0.01 20.50

d
 ±0.03 

aïc
 Symbols bearing different letters in the same row are significantly different (P < 0.05). 

  * control (raw sample). 

 

        Peroxide oxidation value- Lipid peroxidation is a free 

radical chain reaction in lipid oxidation that explains in the three 

terms of initiation, propagation, and termination processes. 

Available oxygen species which considered key factor of 

deterioration of polyunsaturated fatty through three different 

avenues:  oxygen, hydrogen abstraction and free radical attack 

[19]. In this study the peroxide value in all samples ranged 

between (2.23- 4.21 meq O2/kg), were below 25 (meq of active 

O2/kg), That is considered an acceptable level of food. Peroxide 

value is measure lipid oxidation thatôs why associated the oxygen 

with alkeyl radical to produce hydroperoxide The result of effect 

superheated steam time on the peroxide value show in table 2 

that was no significantly different between period of time 5-15 

min at temperature 150,180, 210 °C compare with control but 

show significantly different at long time 20 - 25 min compare 

with control. Peroxide value can use it as indicator to rancidity of 

fat by measurement the primary oxidation product 

(hydroperoxides). Superheated steam is recorded minimum of 

peroxide value 2.28 (meq O2\kg) and maximum 4.21 (meq 

O2\kg)  that led to conclude superheated steam is mountain milk 

fat from formation the hydroperoxides thatôs why less of 

molecule oxygen[20]. 

 

Table 2:  Effect superheated steam on  POV value  (meq.peroxide/kg)value to reconstituted whole milk powder 

 

Superheated 

steam 

temperature 

°C 

Time of treatment (min) 

 

Control
*  

 

5 

 

10 

 

15 

 

20 

 

25 

150  2.23
a
 ± 0.55 2.29

a
 ± 0.59 2.69

ab
 ±0.25 3.98

b
 ± 1.72 3.49

ab
 ± 0.56 2.94

ab
 ±0.50 

180  2.23
a
 ± 0.55 2.28

a
 ± 0.55 2.52

a
 ± 0.49 2.81

a
 ± 0.93 3.01

ab
±0.57 3.54

b
 ± 0.59 

210  2.23
a
 ± 0.55 2.95

a
 ± 0.02 2.85

a
 ± 0.08 3.14

ab
 ±0.51 3.35

 ab
±0.60 4.21

b
 ± 0.56 

  
aïc

 Symbols bearing different letters in the same row are significantly different (P < 0.05). 

  * control (raw sample). 

 

        Acid value- The result of effect superheated steam on acid 

value show in table 3 that was no higher level for acid value 

between each of sample compare with control. The result show 

no significantly different between time 5-15 min at 150 and 180 
°
C compare with control. At the time temperature 150 

°
C the 

period time 25 min recorded significantly different with control 

but did not show any significantly different compare with each of 

treatment sample. At the high temperature 180 
°
C the period time 

show no significantly different between 5 and 25 min compare 

with control. At the 210 
°
C the result of acid value showed 

compare with control and also sow significantly different 

between 5, 10 min compare with 15, 20 and 25 min. The level of 

acid value explain level of free fatty acid because the fatty acid 

itôs found in fat or oil as unit associated with triglyceride so any 

higher in acid value that mean higher in free fatty acid which 

translates into decreased oil quality[14]. Period of time 5-15 min 

at all temperature in superheated steam did not recorded higher 

level of acid value compare with control but higher temperature 

with long time effect on increase acid value that mean 

superheated steam at below temperature 150 and 180 
°
C 



International Journal of Scientific and Research Publications, Volume 4, Issue 11, November 2014      33 

ISSN 2250-3153  

www.ijsrp.o rg 

maintains the milk fat from formation free fatty acids because 

superheated steam is use dry steam and hydrolysis of triglyceride 

by heating require wet steam to broken the ester bounds between 

the triglyceride and fatty acids [21]. 

 

Table 3: Effect superheated steam on Acid value (mg KOH\g)to reconstituted whole milk powder. 

 

Superheated 

steam 

temperature 

°C 

Time of treatment (min) 

 

Control
*  

 

5 

 

10 

 

15 

 

20 

 

25 

150  2.31
ab

 ± 0.58
 
 1.84

a
 ± 0.27

 
 2.14

ab
 ± 0.36

 
 2.27

a
 ± 0.08

 
 2.44

ab
 ± 0.03

 
 2.62

b
 ± .012

 
 

180  2.31
a
 ± 0.58

 
 2.00 

a
± 0.05

 
 1.92

a
 ± 0.59

 
 2.13

a
 ± 0.54

 
 2.31

a
 ± 0.62

 
 2.84

a
 ± 0.08

 
 

210  2.31
ab

 ± 0.58
 
 2.07 

a
± 0.11

 
 2.41

ab
 ± 0.23

 
 2.75

bcd
 ±0.05

 
 2.86

cd
 ± 0.08

 
 3.14

c
 ± 0.03

 
 

aïc
 Symbols bearing different letters in the same row are significantly different (P < 0.05). 

* control (raw sample). 

 

        Physical properties- The values of the viscosity show in fig 

1. The result did not recorded significantly increase at the 

temperature (150) °C at all the time when compared with control 

and also with the180 °C at time (5-20) min but at time 25 min the 

result of 180 °C show significantly different compare with 

control. At high temperature 210 °C the viscosity recorded 

significant increase (p<0.05) at time (10, 15, 20, 25) min 

respectively as shown in Fig 1. Aguilar and Ziegler(1995) shown 

increase to viscosity when used different heat treatment and long 

time on the milk chocolate and descript that is the denaturation of 

why protein on the high temperature laid to increase the viscosity 

[5, 6].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Effect superheated steam on viscosity value to reconstitute whole milk powder 

 

        The values of the density show in fig 2. The result did not 

recorded significantly decrease at the temperature (150) °C at 

time (5-20) min when compared with control but at 

temperature180 and 210 °C the density recorded significant 

decrease (p<0.05) at time (5, 10, 15, 20, 25) min respectively as 

shown in Fig 1. Also increase the heat treatment with increase 

time effect on properties density as shown in this result decrease 

the density by use different treatment and different time.  
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Fig 2. Effect superheated steam on density value to reconstitute whole milk powder 

 

        The value of the P
H
 show on fig 3. The result did not 

recorded significantly change at the all temperature at time (5) 

min that mean the superheated stem do not effect on the PH at 

short time but at the (10, 15, 20 and 25) min at all temperature 

recorded significant decrease in the PH when compare those 

values with the control and that mean the high temperature and 

long time lead to decrease the PH values as shown in Fig 1. 

Increase temperature effect on content of water in the liquid and 

that can be cause increase of PH [22]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3. Effect superheated steam on P
H
 value to reconstitute whole milk powder 

 

IV.  CONCLUSION 

        The present study assessed the key role of initial study of 

superheated steam oven on the physical changes occurring in 

reconstitute whole milk powder during different heat treatment 

and different time. The superheated steam not show significant 

impacts on the color (L, a, b) at 150-180 
↔
C for 5-15 min with 

slightly changes on time 20-25 min. however 210 
↔
C recorded 

effect on color value for time 10-25 min. P
H
, viscosity also do 

not recorded obvious changes at 150-180 ↔C for 5-15 min. 

however 210 ↔C time show effect for period time 10-25 min. 

superheated steam show effect on density value at 180-210 
↔
C for 

10-25 min. superheated steam did not show any oxidation 
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activity for milk fat that was showed by result of peroxide 

oxidation value and acids value at 150-180 ↔C for 5-25 min. 
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Abstract-This research investigated the effectiveness of value analysis approach on elementary school studentsô value 

development. Seventy 5th grade students from a public elementary school in the central district of Hatay province (Turkey) 

participated in a 14- week study. A pre-test, post-test, control group experimental design was implemented to conduct the 

study. While ñvalue analysis approachò was applied on the experimental group, traditional activities were continued by the 

teachers in the control group classrooms to enable students gain pre-determined values in the Social Studies curriculum. The 

Value Assesment Scale developed by the researchers was used to collect data. Cronbachôs alpha co-efficient of the scale was 

calculated as 0,83. Results revealed that the experimental group had statistically higher scores on the acquisition  levels of 

óCooperationô, óAcademic Honestyô and óFairnessô values over the control group. However, no differences found on the 

acquisition levels of the ñRespect for National Anthem and Flagô.  

 

Keywords- values, social studies, curriculum, value analysis approach 

I. INTRODUCTION  

Among many, two important aims of education are to teach valuable knowledge to the people and help them develop a 

good character through acquiring positive value mechanism and consciousness (Ulusoy 2007). Similarly, Lickona (1992)  mentions 

that education enables societies raise both well-informed and beneficial members. Along the same lines, Turkish educational system 

aims raising people who hold moral values, are healthy mentally, physically, and morally, and have prudent emotions and good 

characters (MEB 2005).  

Children start learning values at the first stages of their life by means of their families, circle of friends, game groups, media, local 

society, different institutions and a range of stimulators. The values children have at pre-school stage differ from the ones that they 

face in the school. It isnôt wrong to say that the school has two main duties to eliminate the differences between students. The first one 

is supporting, arranging and designing the values of the children who start school. The second one is helping students use these values 

(Halstead and Taylor 2000). So, it should be expected that the education provided in schools improves the desire and capacity of 

making moral choices by the students according to principles accepted by the community (Gutman 1987). In this way, it is observed 

that the school plays a crucial role in developing values within students. 

Teaching values that take important place in the educational process is an important issue, and attracts a lot of attention throughout the 

globe (Charlin 1996). Hence, the school is designed as the place where not only the courses are taught, but also it is arranged as an 

environment where positive characters and many values such as being a good person, being respectful to himself and the others are 

taught (MEB 2005 ASDE 1993). 

The necessity of passing values to individuals in schools becomes important since it is not true to assume people as educated, if they 

cannot enhance acceptable and humane values in their relations with others (Ünal 1981). Education of values is essential in every 

stage of education, especially in nursery schools for children to embrace the values in society and put them in practice through out 

their lives (Balat Uyanēk 2006, 16). In Turkey, value teaching approaches have become important by giving priority to values in 

school curriculum. Exploring the efficiency of those approaches can help educators and policy-makers plan the value education more 

consciously and  properly (Gültekin 2007).  

There are many value teaching (Doĵanay 2006) approaches such as Values Clarification, Dilemmas, and Character Education 

(Lickona 1992 ) in primary school programmes (MEB 2005). The focus of this study is the Value Analysis approach. The aim of this 

approach is to assist the students to use logical thinking process and scientific research to cope with the problems which they face 

related to the values. It is to have students make decisions by problem solving (Doĵanay 2006 Huitt 2003). This approach helps 
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students improve by investigating and criticising the values (Kim and Traiger 2003) utilizing rational and scientific thinking 

(Fernandes 1999). In addition, the scope of the current study includes four values placed in fourth grade Social Studies curriculum: 

Respect for National Anthem and Flag, Cooperation, Academic Honesty, and Fairness.  

 

II. RESEARCH  QUESTION 

In this research, following 4 hypotheses were tested: 

Hypothesis 1: There is no statistically significant difference between post-test mean scores of the experimental and control groups on  

ñRespect for National Anthem and Flagò sub-scale. 

Hypothesis 2:  There is no statistically significant difference between post test mean scores of the experimental and control groups on  

ñCooperationò sub-scale. 

Hypothesis 3:  There is no statistically significant difference between post test mean scores of the experimental and control groups on  

ñAcademic Honestyò sub-scale. 

Hypothesis 4:  There is no statistically significant difference between post test mean scores of the experimental and control groups on  

ñFairnessò sub-scale. 

 

III. METHODOLOGY  
Current study utilizes two-group pre-test, post-test true experimental design. The research was conducted on 70 students in 

5th grade from two different classes of a state elementary school in the central district ñAntakyaò of Hatay province, Turkey. These 

classes were randomly appointed to experimental (N=35) and control groups (N=35). Before the post-test, the two groups were 

compared in terms of their Social Studies course grades, end of term grades, Socio-Economic Status (SES) (Bacanli 1997 97-106) and 

Attitudes Toward Social Studies (ATSS) (Gelen 2003 163-164) course as well as their scores on the Value Defining Scale (VDS). 

Independent groups t-test results showed no significant differences between the groups in terms of their mean scores on any of the 

tests above. 

 

Instruments  

We developed the Value Defining Scale (VDS) to measure the 5th grade studentsô acquisition levels of the values in Social Studies 

Curriculum. Cronbach Alpha reliability of the scale was calculated as .83. To evaluate the construct validity of the Scale, explanatory 

factor analysis was run. Kaiser-Meyer-Olkin (KMO) sampling adequacy test result was .70 indicating that the data set was appropriate 

for factor analysis. Additionally, the instrument was reviewed by six faculty members at the College of Education in a public 

University to ensure the content validity. The 36 three-option Likert-type statements (Agree- Not Sure- Disagree) were included in the 

VDS. The instrument revealed 4 factors based on exploratory factor analysis results: ñRespect for The National Anthem and Flagò, 

ñCooperationò, ñ Fairnessò, and  ñAcademic Honestyò based on faculty reviews. Furthermore, the researchers requested the 

participants write four compositions related to the sub-dimensions of the VDS to support quantitative data results. Themes from those 

compositions were extracted and compared with the results of the quantitative analyses. The four-factor structure of the instrument 

explained 40,8 percent of the variation in the dataset. Table 1 indicates the statistics related to the factor structure. 

 

Table 1. Factor structure of the value defining scale (VDS) 
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IV. FINDINGS AND DISCUSSION 
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The independent group t-test was conducted to determine whether there was a statistically meaningful difference between the mean 

scores of experimental and control groups in sub-dimensions of the VDS. The results are provided in Table 2 below.  

Table 2. Independent groups t-test results between the post-test scores of sub-dimensions of VDS 
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Even though the mean of the experimental group (x←= 25,82; s=2,16) seems higher than that of the control group (x←=24,57;s=3,38)  on 

ñRespect for National Anthem and Flagò dimension as seen in Table 2, the difference is insignificant based on t-test results (t=-1,85). 

However, in all other sub-dimensions, experimental group had higher mean scores.  

Furthermore, above table indicates that there is a statistically meaningful difference between experimental (x←=24,82;s=1,91) and 

control (x←=22,71;s=3,13) groupsô post-test scores in terms of Cooperation value (t=-3,40; p<,05)  This meaningful difference is in 

favor of experimental group. While the number of themes (Experimental=7, Control=6) developed from compositions are close to 

each other when Table 3 is analyzed.  In other words, even if the students attribute the same meaning to Cooperation value, it seems 

that experimental group created an additional theme, which can be called as ñSupporting Friendsò. They also use more sentences 

expressing value. In this research, we can conclude that the Value Analysis is an important approach in teaching values.  

 There is a statistically meaningful difference between experimental (x←=25,11;s=2,21) and control(x←=22,22;s=3,3) groupsô post-test 

scores in terms of Academic Honesty value (t=-4,28; p<,05) as shown in Table 1. When Table 3 is analysed, there is a difference 

between the number of themes (Experimental=6; Control=4) created from compositions. Additionally, the number of times 

mentioning that value in their compositions is higher in the experimental group (Experimental=50; Control=39). At the same time, 
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besides the common themes that experimental and control group students created, the experimental group students added 2 more 

themes called ñcopying othersô sentences when writing a summaryò and ñ pretending as if different sources were used for homeworkò. 

These results imply that the difference in the Academic Honesty post-test scores is due to Value Analysis approach. 

It is found that there is a meaningful difference in the post-test scres of the groups in favor of the experimental one (t=-5,22; p<,05)  

The mean score of the experimental group was calculated as 25,85 (s=1,43) which represents about 3 point difference between the 

control group. While the number of themes (Experimental=4; Control=3) formed from compositions are close to each other as 

presented in Table 2; there is a meaningful difference between the number of times (Experimental=50; Control=37) that value was 

expressed in compositions. 

 

 

 

 

Table 3. The frequencies and the number of themes extracted from student compositions. 
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As Table 3 reveals, the number of themes extracted from the compositions somewhat differed between the study groups.  In all sub-
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dimensions of the VDS, students in Experimental group stated more themes than the control group. At the same time, the themes also 

confirm that there is no statistical difference in terms of value level on ñRespect for National Anthem and Flagò. The results revealed 

that the value analysis approach is effective in value teaching as proposed by G¿ltekin (2007), Bacanlē (1999) and Huitt (2003) 

however, our findings contradict with these conclusions when it comes to  ñRespect for National Anthem and Flagò team.  On the 

other hand, considering the effect of family and society on value teaching, this result is not surprising in Turkey (Akbaĸ 2004 Baydar 

2009). What is more,   royalty to the national values is widely accepted as a value by the Turkish people (Kaĵētēbaĸē 1972, 17). 

Sevin (2006) observed that society does not embrace the individuals who donôt share those common values. 

 

V. CONCLUSION  
When the results of the research are analysed, there is not a meaningful difference between the post-test mean scores of the ñRespect 

for National Anthem and Flagò between experimental and control groups. In this situation, it can be said that the Value Aalysis 

approach is efficient to gain the mentioned values but that particular value can be gained by the students without Value Analysis 

approach. However, among post-test scores of the other values are considered the current study found meaningful differences in favor 

of experimental group. Consequently, it is found that the Value Analysis approach is effective to gain those values. 

At this point it is crucial to mention the importance of the schoolôs roles on teaching values. As Arweck and Nesbitt (2004) stated, the 

improvement of a programme in schools can be possible by including education of values. From this aspect, it is not wrong to declare 

two basic goals of the schools: to raise the individuals who are academically successful, and embrace basic values (Ekĸi 2003). 

Lickona (1992) expressed that the school has the responsibility for forming the characters of the individuals while explaining the role 

of the schools in education. Kim and Traiger (1999, 726) expressed that the school should raise not only well-informed individuals but 

also ones who are morally good.  Moreover, Gooddla (1992) states the necessity to embrace the idea that school is the common 

heritage of society and eveybody should take responsibility for it (as quoted in Sarē 2007). Keeping these in mind, a word for policy 

makers should be stated here: The main values such as fairness, honesty, having responsibility and being respectful to others should be 

included in elementary school curriculum.  
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Abstract- Human immunodeficiency (HIV) and hepatitis B virus 

(HBV) are both of great concern in Nigeria. This study was 

conducted to understand the HIV and HBV prevalence among 

students and staff at the University of Jos (Jos, Nigeria) through a 

medical outreach program in which free screening was offered to 

voluntary participants at the university. Serum samples from 180 

individuals were assayed for the presence of HBV surface 

antigen, HIV-1 p24 antigen, and HIV-1/2 antibodies. HIV 

prevalence was 3.88% and HBV prevalence was 7.22%. In sum, 

the prevalence of HBV and HIV among young Nigerian adults 

reflects the need for establishment of clear health policy for this 

risk group. 

 

Index Terms- HBV, HBsAg, HIV, Nigeria, student 

 

I. INTRODUCTION 

he hepatitis B virus (HBV) and human immunodeficiency 

virus (HIV) are today hyperendemic to Nigeria, a large and 

rapidly growing African economy. Both cause life-threatening 

conditions and are spread in similar ways, through infected blood 

and blood products ï most notably through unprotected sexual 

activity and needle sharing in injection drug use (IDU). Many 

studies have shown that co-infection with HIV leads to a more 

aggressive hepatitis disease course and a higher risk of liver 

damage. Indeed, end-stage liver disease due to hepatitis is a 

leading cause of death in HIV-infected patients.
1
 Moreover, 

HBV, HIV, and their co-infection can impair immune system 

recovery after starting antiretroviral therapy, thereby 

complicating treatment. 

       Thus, the prevalence of HIV and HBV is of great concern to 

health researchers, but has particular relevance to Nigeria. 

Globally, more than 200 million people alive today have been 

infected with HBV at some point in their lives.
2,3,4,5,6

 

Furthermore, every year, over 4 million acute clinical cases of 

HBV are recorded, and 1 million die from chronic active 

hepatitis, cirrhosis, or primary liver cancer.
6
 While these global 

numbers are somewhat alarming, Nigeria, in particular, is being 

ravaged by this scourge: approximately 75% of its population is 

likely to have been exposed to the HBV at one time or the other 

in their life and approximately 7% of them die from its 

complications every year.
7
 The prevalence of HIV stands at 

approximately 35 million globally, but tens of millions have 

already died of AIDS-related complications since the beginning 

of the HIV epidemic.
8
 In Nigeria, people living with HIV number 

approximately 3.2 million, of whom 210,000 die due to HIV and 

related complications annually.
9
 With the adult HIV prevalence 

at 5.0% of the population,
1
 Nigeria is indeed at the threshold of 

an exponential, explosive HIV epidemic. In sum, HBV and HIV 

are completely intertwined as major public health problems in 

the country. 

       In addition, further analysis of the disease scenario in 

Nigeria shows some very alarming trends: a high risk for 

infection with HBV and HIV tends to be among the youth, most 

commonly Nigerian students. This could be explained by various 

economic, cultural, and social factors that lead to high-risk 

behaviors such as alcohol abuse, multiple partners, and IDU. 

Moreover, current strategies and programs in Nigeria for HIV 

and HBV awareness and prevention on campuses and in host 

communities are grossly inadequate or are often neglected. 

Indeed, a growing body of literature shows both a lack of 

awareness in this demographic and, more importantly, a scarcity 

of information on HIV and HBV prevalence among students. 

Thus, it is imperative for educational institutes and universities to 

implement comprehensive responses to stem the growing HIV 

and HBV epidemic.
10,11,12

 HIV and HBV are, after all, 

preventable and so it necessary to establish their importance and 

track their prevalence among the youth in order to evaluate the 

need for implementing preventive action. 

       With this background, the objective of the present study was 

to collect primary data on HIV and HBV prevalence patterns 

among Nigerian students and some staff members in order to 

understand the dynamics of HBV and HIV infection and thereby 

guide the development of tailor-made intervention programs for 

such neglected populations in Nigeria. 

 

II. MATERIALS AND METHODS 

Study Setting and Participants  

       The study recruited subjects from among graduate students, 

postgraduate students, and staff at the University of Jos, Nigeria. 

This was a cross-sectional study conducted among students and 

staff at University of Jos, Nigeria. Data were obtained during a 

medical outreach program, with free screening offered to 

voluntary students and staff of the university. Permission was 

obtained from the University of Jos, Nigeria. The sample size 

T 

http://www.who.int/csr/disease/hepatitis/whocdscsrlyo20022/en/index7.html#cirrhosis
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was 180. Participation in the study was on voluntary basis; study 

participants were selected by a simple random sampling 

technique. All students and staff of the university willing to 

participate in the study were included in the study. Informed 

consent was obtained from participants with the assurance that 

all personally identifying information obtained would be treated 

with utmost confidentiality. The study was done in 2009. 

 

Screening Procedure  

Screening tests 

       Serum samples from the 180 individuals were assayed for 

the presence of HBV antigen. Detection of HBV antigen was 

carried out using a One Step Strip Style HBsAg test kit (Global 

Diagnostic®, USA). This test is a rapid, direct binding test for 

the HBV surface antigen (HBsAg) and is based on the principle 

of sandwich immunoassay in serum. Monoclonal and polyclonal 

antibodies are employed to identify HBsAg specifically; this one 

step test is very sensitive. Detection of HIV was done with a 

Determine HIV-1/2 Ab/Ag Combo (Alere Medical Co Ltd, 

USA), which requires a simple two-step procedure for serum; it 

is quick and easy to use, delivering clear, dependable results. The 

HIV-1/2 Ab/Ag Combo detects HIV-1 p24 antigen and HIV-1 

and HIV-2 antibodies. The manufacturer's instructions were 

strictly followed to identify the serum samples that were 

seropositive for HBV and HIV antibody. 

 

Test procedure   

       Screening test procedure for HBV: For detection of 

HBsAg, the strip was immersed into the collected sample of 

serum from participants with the arrow end pointing toward the 

serum. It was removed after 5 s and the results were interpreted 

after 25 min. The sample was considered negative for HBV if 

only one colored band appeared in the control (C) region and no 

apparent band appeared in the test (T) region; the sample was 

considered positive if in addition to a pink-colored control (C) 

band, a distinct pink-colored band appeared in the test (T) region. 

       Screening test procedure for HIV: A sample of whole 

blood (50 µL) from participants was added to the sample pad of 

the strip. When all the blood was transferred from the capillary 

tube to the sample pad, one drop of chase buffer was 

immediately added to the sample pad. The results were obtained 

in 20ï30 min. If antibody is reactive then, two pink or red lines 

appear, one in the control area and other in the lower test area of 

the test unit. If a line appears on the upper test area of the test 

unit, then it is HIV-1 p-24 reactive. 

 

2.7. Data Analysis  

       Data on participants and the test results were managed using 

Microsoft Excel 2007. The SPSS 19 software package was used 

for bivariate analysis to find correlations between characteristics 

of participants and their state of infection. The following 

indicators were assessed: (i) Socio-demographic distribution of 

participants, (ii) number and ratio of persons infected with HBV 

and HIV, and (iii) number and ratio of participants infected with 

HBV and HIV by age and sex. The chi-square test was used to 

compare means and the difference was considered statistically 

significant for P < 0.05. All data were aggregated to ensure 

confidentiality. 

 

III.  RESULTS 

 Socio-demographic Characteristics of Blood Donors  

       Among the volunteers who came forward for screening, 101 

(56.11%) were males while 79 (43.88%) were females. The age 

of the volunteers varied from 18 to 40 years with a median age of 

28 years. (Table 1)  

 

 Table1: Socio demographic characteristics of the 

study participants 

 Categories Total Percentage 

Distribution  

Age 18ï20 50 32.25% 

 21ï23 46 29.67% 

 24ï26 42 27.09% 

 27ï30 9 5.8% 

 31 and older 8 5.16% 

 Age was unknown for the rest of the volunteers 

Religion Christian 175 97.22% 

 Muslim 5 2.77% 

Sex Male 101 56.11% 

 Female 79 43.88% 

Occupation Student 177 98.33% 

 Others 

(Clergy/gardener/ 

staff) 3 

1.66% 

   

Prevalence of HBV and HIV 

       Of the 180 participants, 7 were positive for HIV and 13 were 

HBV positive only. The HIV prevalence among study 

participants was 3.88% and HBV prevalence was 7.22% (Table 

2).  

 

Table 2: Positive cases of HIV, HBV, and HIV/HVB co-

infection among study participants 

 Number of 

positive cases 

Percentage of 

participants (%)  

HIV  7 3.88 

HBV 13 7.22 

Total 20 11.1 

 

       The overall prevalence of HBV and HIV among males was 

9.99 % and 3.9%, respectively. The prevalence of HBV and HIV 

among females was 3.79% (Table 3). 

 

 

 

 

 

 

 HIV HBV 
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Sex  Positive Negative Total Positive Negative Total 

Male  

 

4 (3.9%) 97 101 

(56.11%) 

10 (9.99%) 91 101 

(56.11%) 

Female 3 (3.79%) 76 79 (43.88%) 3 (3.79%) 76 79 (43.88%) 

Total 

 

7 173 180 13 167 180 

Chi square 0.0031 2.4645 

P 0.955255 0.116448 

 

Table 3: Gender based sero-prevalence of HBV and HIV infections among Study participants 

 

       As age was known for only 155 volunteers, from the 

available data for these participants, the prevalence of HBV was 

highest in the 24ï26 age group, followed by the 18ï20 and 21ï

23 age groups. However, the prevalence of HIV was highest in 

the 21ï23 age group, followed by the 24ï26 and 18ï20 groups. 

Notably, no cases of HBV or HIV were found in participants 

aged 27 year and above (Table 4).  

 

Table 4: Sero-prevalence of HBV and HIV in different age  groups (for 155 volunteers) 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV.  DISCUSSION 

       The prevalence of HBV in our study was 7.22%, which is 

lower than that reported in previous similar studies in Nigeria. In 

one study at Ahmadu Bello University, Nigeria, 12.5% of 

students were found positive for HBsAg.
13

 In another study of 

medical, nursing, and microbiology students presenting with 

pyrexia of unknown origin in Ibadan, Nigeria, HBsAg prevalence 

was found to be 14% among the microbiology students, 6.7% 

among the student nurses, and 13.5% among the medical 

students.
14

 However, a lower HBV prevalence rate of 3.2% was 

reported among medical students at Lagos State University 

College of Medicine, Nigeria.
15

     

       The prevalence of HIV in our study was 3.88%. As it is 

difficult to estimate prevalence in general population, data from 

blood donors can often be utilized as an alternative. For HIV in 

Nigeria, the overall sero-prevalence has been previously reported 

to be 7.66% in blood donors, which is higher than our finding of 

3.88% among university students and staff.
16 

HIV sero-

prevalence among blood donors in Nigeria rose from 4.25% in 

2001 to peak at 12.64% in 2003, before a steep drop to 6.35% in 

2004 and a gradual decline to 5.70% in 2006.
 17

 However, the 

prevalence of HIV was lower at 3.69% in institutions of higher 

education in South-east Nigeria.
16

 Furthermore, HIV prevalence 

has been observed to be even lower (3.1%) amongst Malian 

students
18

 and only 1.5% among students in East Africa.
 19

 

       A number of studies in different transmission groups have 

confirmed that age is a co-factor for disease susceptibility and 

progression of HBV and HIV.
 20 

In our study, the highest 

prevalence of HBV and HIV was amongst students in the age 

group of 24ï26 years and 21ï23, respectively. However, a 

previous study assessing the prevalence of HBsAg in an urban 

community in Jos, Nigeria, found that prevalence was highest in 

an even younger group (9.7% among those aged <20 years); an 

important point to be noted is that carriage rates were highest 

among students (13.2%) compared with other occupation 

categories.
21

 Another study reported higher prevalence of 13.8% 

in students below 30 years of age, compared with only 8.3% in 

those aged more than 30 years.
13

 Thus, it becomes important to 

evaluate the prevalence of HBsAg in students who are less than 

30 years of age. 

       The reason for this prevalence among those aged less than 

30 years is somewhat unclear from this study, as no statistically 

significant association was observed with respect to age. The 

greater prevalence in this age group could be related to higher 

sexual activity, increasing prominence of IDU, etc., which is a 

high-risk behavior for HIV and HBV infection. 

 
Hepatitis B HIV  

Chi-

square 
P 

Age 

group 
Positive Negative Total Positive Negative Total 

18ï20 
4 (8%) 46 (92%) 50 2 (4%) 48 50 0.7092 0.399703 

21ï23 
2 (4.34%) 44 (95.66%) 46 3 (6.5%) 43 46 0.2115 0.645599 

24ï26 6 

(14.28%) 
36 

42 2 (4.76%) 
40 

42 
 2.2105  0.137072 

27ï30 0 17 17 0 17 17   
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       The considerably higher prevalence of HIV and HBV among 

males compared with females in our study is also notable, 

although the trend is not statistically significant. However, 

previous studies of similar demographics in other countries have 

found the reverse trend: A study of students at medical colleges 

in Saudi Arabia reported a higher HBV prevalence in females 

(0.78% in 18ï21 age group; 0.90% in 22ï30 age group) than in 

males (0.17% in 18ï21 age group; 0.39% in 22ï30 age group). 

Previous study findings had showed a higher prevalence of HIV 

infection amongst female students (4.32%) than male students 

(2.92%).
16

 The higher prevalence of HIV and HBV reported 

among the male Nigerians than the females
22,23 

may be explained 

by a higher frequency of exposure to infected blood and blood 

products as a result of social behavior and occupational 

hazards.
24

 

       The main risk factors for HBV and HIV infection among 

university students and staff in Nigeria include a history of blood 

transfusion, history of needle injection, IDU, and multiple sex 

partners.
25,26,27,28

 Unfortunately, this has not been given the 

attention it deserves in the Nigerian healthcare delivery system, 

mainly due to the lack of information about HBV and HIV 

infection. Nevertheless, the baseline data and insights from the 

present study could provide a basis for further studies on this 

topic. In addition, further studies on the dynamics and 

epidemiology of HBV, HIV, and co-infection in Nigeria are 

necessary to explain the sex- and age-related trends.   

       HBV and HIV are highly infectious sexually transmitted 

infections and are hyperendemic to Nigeria. Therefore, there is 

an urgent need to step up HBV and HIV health education. To 

prevent and control HBV and HIV, greater priority should be 

assigned to initiatives aiming to raise awareness, promote 

partnerships, mobilize resources; formulate evidence-based 

policy and collect data for action; and prevent transmission and 

promote access to screening, care, and treatment services. 

Ultimately, however, the best plan may be to focus on prevention 

and early treatment to lessen the number of patients proceeding 

to complications and reduce the HBV- and HIV-related 

morbidity and mortality. Along with creating awareness among 

the population through electronic and print media, screening and 

vaccination of students is recommended since HBV vaccine has 

been shown to be protective. We propose further studies to 

identify factors associated with the spread of HBV and HIV in 

Nigeria. In conclusion, it is pertinent to state that one of the 

major drawbacks of this study was our inability to employ 

confirmatory assays such as the HBsAg confirmatory test. 

Regardless, our result may not reflect the true prevalence of 

HBV and HIV amongst students, since HBsAg marker is not 

detected during the window period of the infection. 

 

V. CONCLUSIONS 

       This survey of young, healthy, educated adults at a renowned 

university in Nigeria showed a high prevalence of HBV and HIV 

infection. However, the environment plays an important role as 

absence of awareness and the low incomes favor transmission. In 

sum, the prevalence of HBV and HIV among young Nigerian 

adults reflects the absence of health policy for fighting these 

diseases. This is alarming and, when taking into account the high 

risk of HBV and HIV transmission in the country, immediate and 

appropriate actions by health authorities as well as the general 

population itself may be necessary to reduce the burden of 

disease.  

 

CONFLICTS OF INTEREST 

The authors declare no conflict of interests. 

 

ACKNOWLEDGMENTS 

None 

 

SOURCES OF FUNDING 

None 

 

REFERENCES 

[1] Piliero PJ, Faragon JJ. Case report. Hepatitis B virus and HIV coinfection. 
AIDS Read 2002;12:443-4, 448-51 

[2] Chisari FV, Ferrari C. Viral Hepatitis. In: Nathanson N et al., eds. Viral 
Pathogenesis, Philadelphia, Lippincott - Raven, 1997:745-778. 

[3] Mahoney FJ, Kane M. Hepatitis B vaccine. In: Plotkin SA and Orenstein 
WA, eds. Vaccines, 3rd ed. Philadelphia, W.B. Saunders Company, 
1999:158-182. 

[4] Hollinger FB, Liang TJ. Hepatitis B Virus. In: Knipe DM et al., eds. Fields 
Virology, 4th ed. Philadelphia, Lippincott Williams & Wilkins, 2001:2971-
3036. 

[5] Viral Hepatitis Prevention Board. Prevention and control of hepatitis B in 
the community. Communicable Disease Series, 1996, 1. 

[6] World Health Organization. Introduction of hepatitis B vaccine into 
childhood immunization services. Geneva, WHO, 2001 (unpublished 
document WHO/V&B/01.31 available on request from Department of 
Vaccines and Biologicals, World Health Organization, 1211 Geneva 27, 
Switzerland). 

[7] Mutimer DJ, Olomu A, Skidmore S et al. Viral hepatitis in Nigeria -sickle 
cell disease and commercial blood donors. Q J Med 1994;87:407-11 

[8] UNAIDS. GAP Report; 2013. 

[9] HIV and AIDS estimates (2013).UNAIDS report. Accessed at 
http://www.unaids.org/en/regionscountries/countries/nigeria/ 

[10] Kelly MJ. The significance of HIV/AIDS for universities in Africa. J High 
Educ Afr.2003;1(1):1ï23. 

[11] Anarfi J. Universities and HIV/AIDS in sub-Saharan Africa: A case study 
of the University of Ghana, Legon. France: International Institute for 
Educational Planning; 2000. 

[12] Chetty D. An HIV/AIDS toolkit for tertiary institutions. In: Saint W, editor. 
Crafting institutional responses to HIV/AIDS: Guidelines and resources for 
tertiary institutions in sub-Saharan Africa. Africa Region: The World Bank; 
2004. 

[13] Aminu M, Okachi EE, Abubakar SM, Yahaya A. Prevalence of hepatitis B 
virus surface antigen among healthy asymptomatic students in a Nigerian 
University. Ann Afr Med 2013;12:55-6 

[14] Odemuyiwa SO1, Oyedele OI, Forbi JC, Elemuwa CO, Ibeh MA, Kfutwah 
AK, Uche LN, Anibaba AA. Hepatitis B surface antigen (HbsAg) in the 
sera of medical, nursing and microbiology students in Ibadan, Nigeria. Afr J 
Med Med Sci. 2001 Dec;30(4):333-5. 

[15] Odusanya OO, Meurice FP, Hoet B. Nigerian medical students are at risk 
for hepatitis B infection. Trans R Soc Trop Med Hyg. 2007 
May;101(5):465-8 

[16] Ijeoma Emeka-Nwabunnia,Bartholomew Okey Ibeh, Tochukwu Ekwutosi 
Ogbulie. High HIV sero-prevalence among students of institutions of higher 
education in Southeast Nigeria. Asian Pac J Trop Dis. Apr 2014; 4(2): 159ï
165 



International Journal of Scientific and Research Publications, Volume 4, Issue 11, November 2014      47 

ISSN 2250-3153  

www.ijsrp.org  

[17] Fasola F.A., Kotila T.R., Akinyemi J.O.Trends in Transfusion-Transmitted 
Viral Infections from 2001 to 2006 in Ibadan, Nigeria.International Journal 
of Basic and Medical Virology 2008; 51(6) 

[18] White HL, Kristensen S, Coulibaly DM, Sarro Yd, Chamot E, Tounkara A. 
Prevalence and Predictors of HIV Infection amongst Malian Students. 
AIDS Care. 2009;21(6):701ï707 

[19] Jacobs B, Berege ZA, Schalula PJ, Klokke AH. Secondary school students: 
a safer blood donor population in an urban with high HIV prevalence in 
East Africa. East Afri Med J. 1994;71(11):720ï723 

[20] Osmond DH. HIV Disease progression from infection to CDC-defined 
AIDS. In Cohen PT, Sande MA, Volberding PA eds. The AIDS Knowledge 
Base. New York, Little, Brown and company. 1994:1.7:1-1.7:19 

[21] Sirisena ND, Njoku MO, Idoko JA, Isamade E, Barau C, Jelpe D, Zamani 
A, Otowo S. Carriage rate of hepatitis-B surface antigen (HBsAg) in an 
urban community in Jos, Plateau State, Nigeria. Niger Postgrad Med J. 2002 
Mar;9(1):7-10 

[22] Halim NKD, Offor E, Ajayi OI. Epidemiologic study of the seroprevalence 
of hepatitis-B surface antigen (HBsAg) and HIV-1 in blood donors. Nig J 
Clin Pract 1992;2:42-5 

[23] Baba MM, Gashau W, Hassan AW. Detection of hepatitis-B surface 
antigenaemia in patients mirth and without the manifestations of AIDS in 
Maiduguri,Nigeria. Nig Postgrad Med J 1998;5:125-8 

[24] Mutimer DJ, Olomu A, Skidmore S et al. Viral hepatitis in Nigeria -sickle 
cell disease and commercial blood donors. Q J Med 1994;87:407-11 

[25] Inyama PU, Uneke CJ, Anyanwu GI, Njoku OM, Idoko JH, Idoko JA. 
Prevalence of antibodies to Hepatitis C virus among Nigerian patients with 
HIV infection. Online J Health Allied Scs.2005;2:2 

[26] Segurado AC, Braga P, Etzel A, Cardoso MR.Hepatitis C virus coinfection 
in a cohort of HIV-infected individuals rom Santos Brazil: seroprevalence 
and associated factors. AIDS Patient Care STDS 2004;18:135-43 

[27] Veruccli G, Calza L, Manfredi R, Chiodo F. Human immunodeficiency 
virus and hepatitis C virus coinfection: epidemiology, natural history, 
therapeutic options and clinical management. Infection 2004;32:33-46.  

[28] Koziel MJ. New Insights in HIV and hepatitis C virus coinfection. Top HIV 
Med 2002;10:16 

 

AUTHORS 

First Author ï Obekpa Solomon, Benue State University 

Teaching Hospital (BSUTH), Nigeria 

Second Author ï Khatib Mahafroz, Scientific Associate, Focus 

Scientific Research Center of phamax AG, Bangalore, India 

Third Author ï Mbwas Mashor, Department of Pathology, 

University College Hospital, Ibadan, Oyo state, Nigeria 

Fourth  Author ï Francis Arome, Kogi State School of Nursing, 

LokoJa, Kogi State, Nigeria 

Fifth  Author ï Das Neha, Scientific Advisor, Focus Scientific 

Research Center of phamax AG, Bangalore, India



International Journal of Scientific and Research Publications, Volume 4, Issue 11, November 2014      48 

ISSN 2250-3153  

www.ijsrp.org  

Classification of Micro Array Gene Expression using k-

NN, SVM and Naive Classifiers 

Selva Mary. G, Likhesh N. Kolhe, Kanchan D. Patil 

 
 Asst. Professor, Alamuri Ratnamala Institute of Engineering and Technology, Mumbai University, India 
 
Abstract- Classification analysis of microarray gene expression 

data has been performed widely to find out the biological 

features and to differentiate intimately related cell types that 

usually appear in the diagnosis of cancer. Many algorithms and 

techniques have been developed for the microarray gene 

classification process. These developed techniques accomplish 

microarray gene classification process with the aid of three basic 

phases namely, dimensionality reduction, feature selection and 

gene classification. In our previous work, microarray gene 

classification by statistical analysis approach with Fuzzy 

Inference System (FIS) was proposed for precise classification of 

genes to their corresponding gene types.  

       This paper proposes an effective classification technique that 

uses Naïve Bayes classifier, k-NN and SVM. The dimensionality 

reduction of the gene expression dataset is performed by using 

statistical approaches. From the dimensionality reduced data, the 

important genes are identified and also features are extracted. 

The improved classifier is developed for classification and so it is 

trained using the classifiers. The well-trained classifier is used to 

the classification of micro array gene expression dataset. 

 

Index Terms- Classification, k-NN, Micro Array Gene, MPCA, 

Naive Bayes, PCA, SVM. 

 

I. INTRODUCTION 

ue to wide computation and availability of cost efficient 

data storages, generous amount of information are being 

accumulated in the databases. The primary objective of the huge 

data collection is to determine formerly new patterns and 

knowledge that aid in efficient decision making process. This 

necessitates the invention of tools and methods to segregate 

information that are hidden in such databases and hence the data 

mining concepts developed. The tradition definition of data 

mining [25] is ñthe non-trivial extraction of implicit, formerly 

unknown and practically beneficial information from data in 

databasesò [1] [2]. It is the fundamental step of Knowledge 

Discovery in Databases (KDD) [3] in which a defined list of 

patterns (or models) over the data are generated by deploying the 

process of computational techniques. Moreover, the inclusion of 

advancements in the data analysis tools lead to the discovery of 

more unknown, worth patterns and relationship among the data 

sets [7-9]. Some of the examples include Statistical models, 

mathematical algorithms and machine learning methods [4] [5].  

Microarray technology is emerged as a robust tool to be used for 

tracking of genome ï wide expression levels of gene [15]. 

Microarray technologies reveal gene ensembles, the metabolic 

ways fundamental to the structurally practicable organization of 

an organ and its physiological function using the analysis of gene 

expression profiles [16].  They automate the diagnostic process 

and hence improve accuracy and precision of conventional 

diagnostic methods.  They facilitate thousands of gene 

expressions [17] [18]. The added advantage of such microarray 

technology is the ability to classify the cancer types using the 

micro array gene expression datasets, which ultimately improve 

the diagnostic measures. Numerous techniques have been 

proposed so far for the purpose of classifying the cancer types 

using gene expression datasets [13] [11] [12].  

        This work intends to extend the work by performing a 

comparative analysis between the proposed statistical approach 

based dimensionality reduction and the conventional and popular 

dimensionality reduction techniques such principal component 

analysis (PCA) and multi-linear principal component analysis 

(MPCA). The comparative analysis is made in two aspects, one 

in terms of classification performance and the other in terms of 

computational complexity. The rest of the paper is organized as 

follows. Section 2 gives a brief introduction about the statistical 

approach based dimensionality reduction [26], PCA ïbased 

dimensionality reduction and MPCA ï based dimensionality 

reduction. 

 

II. PREVIOUS WORK 

        To further substantiate and to analyze the performance, we 

conduct a comparative study in this work. The comparative study 

considers two popular dimensionality reduction techniques called 

Principle Component Analysis (PCA) and Multi-linear Principle 

Component Analysis (MPCA)
[28]

. The dimensionality reduction 

techniques replace the proposed statistical approach and perform 

microarray gene expression data classification. Based on the 

obtained results, we conduct the performance study over the 

combination of statistical approach with FIS, LPP with FIS and 

MPCA with FIS. The study results that the statistical approach 

with FIS outperforms the classification performance when 

compared to the other methods 
[29]

. 

 

III.  EXISTING SYSTEM 

        In this paper existing system is Fuzzy inference system 

(FIS) [19]. FIS based method was accuracy efficient, however 

the reliability is poorer than the proposed method and ultimately, 

the classification performance is poorer than the proposed 

method. The classification performance of the fuzzy inference 

system (FIS) is similar to that of other classifiers, but simpler and 

easier to interpret. Consequently, the goal is to generate fuzzy 

rules based on dimensionality reduced data. Hence, fuzzy 

D 
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inference is selected in our approach for classification and the 

fuzzy rules are utilized to train the fuzzy inference system [28]. 

In the existing system, it was proposed an effective classification 

technique that uses an enhanced fuzzy inference classifier. The 

dimensionality reduction of the gene expression dataset is 

performed by using statistical approaches. From the 

dimensionality reduced data, the important genes are identified 

and also the fuzzy rules are generated. The improved classifier is 

developed for classification and so it is trained using fuzzy rules. 

The well-trained classifier is used to the classification of micro 

array gene expression dataset. Fig.1 describes the architecture of 

the existing system. 

 

 
Fig. 1 Existing System Architecture [

28]
 

 

LIMITATIO NS 

        In this paper, FIS based method was accuracy efficient, 

however the reliability is poorer than the proposed method and 

ultimately, the classification performance is poorer than the 

proposed method. The classification performance of the fuzzy 

inference system (FIS) is similar to that of other classifiers, but 

simpler and easier to interpret. Consequently, the goal is to 

generate fuzzy rules based on dimensionality reduced data. 

Hence, fuzzy inference is selected in our approach for 

classification and the fuzzy rules are utilized to train the fuzzy 

inference system (FIS). 

        The generation of the Fuzzy rules is very tiresome process 

and the One of the disadvantages of fuzzy logic is that the rules 

for it are not very direct. Many experts have proposed rules over 

the years for this, but there are many of them. It would be 

impossible to follow all of these rules, since they tend to vary 

from researcher to researcher. All of the factors of fuzzy logic are 

given the same importance as long as they are going to be 

combined.  

        This causes certain sets of data to become more important 

than others, where this importance may not necessarily be true. 

There are many complexities in developing the fuzzy rules. It is 

also hard to develop a model from a fuzzy system. It requires 

more fine tuning and simulation before operational. If the rules 

generated were wrong once then the whole process has to be 

changed. The use of fuzzy logic for interpretation of gene 

expression data has not been explored substantially.  

        Initial investigations suggested that poor quality clusters are 

formed as a result of the fuzzification of measurements. 

Estimating the generalizability of these experiments is not easy 

because computing the quality of clusters continues to be an 

extremely subjective task, and diverse fuzzification systems have 

not been tried. The dimensionality reduction of the data has to be 

also included since the data gene data contains a large amount of 

values in them. 

 

IV.  PROPOSED SYSTEM 

        In our proposed method we will classify the Micro Array 

Gene Expression Data. Features are extracted in the data and 

extracted features are reduction using PCA, MPCA method. 

Selected features are passed through binary session. After the 

binary session, Patterns are generated using statistical approach. 

Then the features and patterns are passed through the classifiers. 

Finally Measure Performance metrics like accuracy, sensitivity, 

specificity, FPR, PPV, NPV, FDR and MCC and concentrated on 

the computational time. 

        FIS based method of classification was accuracy efficient, 

however the reliability is poorer than the proposed method and 

ultimately, the classification performance is poorer than the 

proposed method. The classification performance of the fuzzy 

inference system (FIS) is simpler and easier to interpret 
[28]

. 

Consequently, the goal is to generate fuzzy rules based on 

dimensionality reduced data. The generation of the Fuzzy rules is 

very tiresome process and the one of the disadvantages of fuzzy 

logic is that the rules for it are not very direct. Many experts have 

proposed rules over the years for this, but there are many of 

them. It would be impossible to follow all of these rules, since 

they tend to vary from researcher to researcher. This causes 

certain sets of data to become more important than others, where 

this importance may not necessarily be true. There are many 

complexities in developing the fuzzy rules. It is also hard to 

develop a model from a fuzzy system. It requires more fine 

tuning and simulation before operational.  

        While classifying the gene data type it is more important to 

have accuracy and reliability rather than time complexities and 

space complexities. Hence we propose the new method by 

combining kNN and SVM classifiers to improve the accuracy of 

classification. 
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V. METHODOLOGY 

 
Fig. 2 Proposed System Architecture 

[29]
 

 

 

Modules 

¶ Two main Modules 

ü Training Phase 

× Load Microarray Gene Dataset 

× Feature Extraction using Dimensionality 

Reduction (MPCA and PCA)   

× Binary Session 

ü Testing Phase 

× Pattern Generation 

× K-nearest neighbor rule and SVM 

× Naïve Bayes Classifier 

 

Training Phase 

        The Fig. 4 shows the working of the system. In training 

process, we select all genes from the original data set but except 

one column and this column of genes is used for testing.  

 

(i) Statistical operations are performed using 

dimensionality reduction pseudo code  

(ii)  Then binary session and pattern generation 

processes are performed based on the 

result of statistical approach.  

(iii)  Finally, the fuzzy rules generation process is 

performed over the generated patterns.  

 

        In this proposed work, the first process is loading the 

microarray Gene dataset. Next phase is feature extraction and it 

is done by using MPCA and PCA. Binary session is carried out 

by threshold value. The threshold value in the binary session is 

used to change the values in the matrixes. It is also used to 

reduce the execution complexity; binary session makes the 

classification easier in the further gene expressions. 

 

Testing Phase 

¶ Pattern Generation 

        The binary session process gives the results as patterns. In 

the binary session each binary elements are obtained as the set of 

matrix with each matrix. In the set of matrix the first element of 

the each matrix is considered as one gene pattern, the second 

element is considered as another gene and this process is 

repeated for the last value of the given matrix. 

        In our process we used two types of datasets for the gene 

expressions named AML and ALL. The generated pattern P 

contains column g from 1:38, whereas ALL dataset contains 1:26 

and AML dataset contains 27:38. 

¶ K-nearest neighbor rule and SVM 

        The k-NN rule is used to introduce notation. In the k-NN 

rule the patterns which we are going to classify are symbolized 

as vectors in a d-dimensional Euclidean space R
d
. 

¶ Naïve Bayes Classifier 

        Naïve Bayesian classifier is a simple probabilistic classifier 

model which is based on the Bayes Theorem with independence 

assumptions. The probabilistic model of the classifier is the 

ñindependent feature modelò. Since the probability model is a 

unique in nature, Naïve Bayes classifiers could be trained 

effectively. In several applications parameter estimation for 

Naïve Bayesian model uses the maximum likelihood method. 

Naïve Bayes classifier needs only a small amount of training data 

to calculate the parameter which are needed for the 

classifications. This is the major advantage over the Naïve Bayes 

classifier. 

 

ADVANTAGES  

        We have included the optimization scheme based on PCA 

so that the data is reduced. So automatically the time and the cost 

complexities are much reduced. We are using other classifier 

such as kNN, SVM and Naïve Bayes classifier and also we are 

combining the classifiers in order to produce best accuracy in the 

classification process compared to the existing methods. Instead 

of the complex fuzzy rules and others we are producing simple 

and efficient classifiers that are supervised and produce results 

without many complexities.  

        The dimensionality reduction scheme that is included helps 

to produce the classification results in an exact way and also 
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minimizes the complexities. The Bayes classifier classifies the 

data based on the Bayes theorem calculation which refers to the 

probability of the test data to occur in a particular category.  

        The SVM classifier classifies the data based on the hyper 

plane arrangement of the train data and tests the test data by 

finding the location at which the test data occurs. The kNN 

classifier classifies the data by comparing the test and the train 

data in the neighborhood and finding the results. Thus our 

proposed scheme produces better accuracy compared to the 

existing algorithm. Also we have compared the performance of 

the three classifiers and the classification results by combining 

the classifiers 
[12]

. 

        Finally Measure Performance metrics like accuracy, 

sensitivity, specificity, FPR, PPV, NPV, FDR and MCC and 

concentrated on the computational time. 

 

VI.  CONCLUSION 

        This paper studied the performance of the proposed 

statistical approach based dimensionality reduction in microarray 

gene classification method over the popular dimensionality 

reduction and feature extraction methods such as MPCA ï based 

dimensionality reduction and PCA ï based dimensionality 

reduction. Hence, it can be asserted that the proposed 

dimensionality reduction method is suitable for microarray gene 

classification as it extracts relevant and less volume of 

information from the raw expression. Finally Measure 

Performance metrics like accuracy, sensitivity, specificity, FPR, 

PPV, NPV, FDR and concentrated on the computational time. It 

can be seen that the proposed technique has good classification 

accuracy compared to Fuzzy Genetic, Fuzzy Neural Network 

ProbPCA and PCA classifiers and fuzzy inference classifier 

(FIS). The results could show that the proposed system performs 

satisfactorily in classifying the micro array gene expression 

dataset 
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Abstract- A vast majority of web services exist without explicit 

associated semantic descriptions. As a result many services that 

are relevant to a specific user service request may not be 

considered during service discovery. In this paper, we address 

the issue of web service discovery given no explicit service 

description semantics that match a specific service request. Our 

approach to semantic based web service discovery involves 

semantic-based service categorization and semantic enhancement 

of the service request. We propose a solution for achieving 

functional level service categorization based on an ontology 

framework. Additionally, we utilize clustering for accurately 

classifying the web services based on service functionality. The 

semantic-based categorization is performed offline at the 

universal description discovery and integration (UDDI). The 

semantic enhancement of the service request achieves a better 

matching with relevant services. The service request 

enhancement involves expansion of additional terms (retrieved 

from ontology) that are deemed relevant for the requested 

functionality. An efficient matching of the enhanced service 

request with the retrieved service descriptions is achieved 

utilizing Latent Semantic Indexing (LSI). Our experimental 

results validate the effectiveness and feasibility of the proposed 

approach. 

 

Index Terms- Web Semantic, UDDI, WSDL, Service Discovery 

 

I. INTRODUCTION 

he need for information technologies which are able to 

support agile organizations and fast-changing business 

processes, has led to the wide propagation of Service-oriented 

Computing (SOC). Today, SOC is a multi-level approach, 

ranging from the engineering and operation of IT infrastructures 

to the usage in small Web-based applications called software 

mashups. One particular application area, which has heavily 

influenced the computer science research community, as well as 

the software industry, in recent years, is the Service-oriented 

Architecture (SOA) paradigm, where services are deployed in 

order to organize and implement IT architectures and, eventually, 

realize Business/IT alignment. Independent of the actual 

application area, SOC is based on services. Services are self-

describing encapsulations of functionalities offered by software 

components. As services are loosely coupled and self-contained, 

it is possible to dynamically invoke and substitute services, e.g., 

in a business process, even across the borders of a single 

company or organization. Hence, one particular application area 

is the usage of services in workflows, i.e., IT-supported business 

processes. 

        One of the primary application areas of SWS is service 

discovery, which is essentially affected by three steps: (i) The 

ability of service providers to describe their services, (ii) the 

ability of requesters to describe their requirements towards 

services, and (iii) the effectiveness of the service matchmaker, 

i.e., an algorithm that takes into account a request and finds the 

best fitting services from a set of service offers. Service 

matchmaking that considers semantic information is 

contemplated by a very agile research community, with a large 

number of different approaches having been proposed in recent 

years.  

        A lot of experimentation is conduced concerning the 

selection of elements from a service description, similarity 

metrics, and the combination of the resulting similarity values. 

State-of-the-art matchmakers are mostly quite inflexible towards 

differing service domains or need to be adapted manually. This is 

rather inappropriate as single services as well as service domains 

might differ to a very large degree regarding basic assumptions 

towards semantic descriptions of distinct service components or 

even the availability of a semantic-based domain model.  

 

II. EXISTING SYSTEM 

        A majority of the current approaches for web service 

discovery call for semantic web services that have semantic 

tagged descriptions through various approaches, e.g., OWL-S, 

Web Services Description Language (WSDL)-S. However, these 

approaches have several limitations. First, it is impractical to 

expect all new services to have semantic tagged descriptions. 

Second, descriptions of the vast majority of already existing web 

services are specified using WSDL and do not have associated 

semantics. Also, from the service requestorôs perspective, the 

requestor may not be aware of all the knowledge that constitutes 

the domain. Specifically, the service requestor may not be aware 

of all the terms related to the service request. As a result of which 

many services relevant to the request may not be considered in 

the service discovery process. 

        Existing service discovery approaches often adopt keyword-

matching technologies to locate the published web services. This 

syntax-based matchmaking returns discovery results that may not 

accurately match the given service request. As a result, only a 

few services that are an exact syntactical match of the service 

request may be considered for selection. Thus, the discovery 

process is also constrained by its dependence on human 

intervention for choosing the appropriate service based on its 

semantics. 

 

III.  PROPOSED SYSTEM 

        The limitations of existing approaches, an integrated 

approach needs to be developed for addressing the two major 

issues related to automated service discovery: 1) semantic-based 

T 
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categorization of web services; and 2) selection of services based 

on semantic service description rather than syntactic keyword 

matching. Moreover, the approach needs to be generic and 

should not be tied to a specific description language. Thus, any 

given web service could be described using WSDL, OWL-S, or 

through other means. Semantic-based categorization of web 

services is performed at the UDDI that involves semantics 

augmented /classification of web services into functional 

categories. The semantically related web services are grouped 

together even though they may be published under different 

categories within the UDDI. Service selection then consists of 

two key steps: 1) parameters-based service refinement; and 2) 

semantic similarity-based matching. In order to address the 

limitations of existing approaches, an integrated approach needs 

to be developed for addressing the two major issues related to 

automated service discovery:1) semantic-based categorization of 

web services; and 2) selection of services based on semantic 

service description rather than syntactic keyword matching. In 

this paper, we present a novel approach for semantic based 

automated service discovery. Specifically, the proposed approach 

focuses on semantic-based service categorization and selection as 

depicted in Fig. 1.  

 

IV.  METHODOLOGY 

 
User Registration 

        This module explains the design and implementation of user 

registration via web based services. This module wills also 

communication established between client and web based 

service. 

 

Service Categorization 

        The semantic categorization of UDDI wherein we combine 

ontologies with an established hierarchical clustering 

methodology, following the service description vector building 

process. For each term in the service description vector, a 

corresponding concept is located in the relevant ontology. If 

there is a match, the concept is added to the description vector.  

 

Service Refinement 

        The next step is service selection from the relevant category 

of services using parameter-based service refinement. Web 

service parameters, i.e., input, output, and description, aid service 

refinement through narrowing the set of appropriate services 

matching the service request.  

        The relationship between web service input and output 

parameters may be represented as statistical associations. These 

associations relay information about the operation parameters 

that are frequently associated with each other. To group web 

service input and output parameters into meaningful associations, 

we apply a hyper clique pattern discovery. These associations 

combined with the semantic relevance are then leveraged to 

discover and rank web services. 

 

Semantic Matching 

        The parameter-based refined set of web services is then 

matched against an enhanced service request as part of Semantic 

Similarity-based Matching. A key part of this process involves 

enhancing the service request. Our approach for web semantic 

similarity-based service selection employs ontology-based 

request enhancement and LSI based service matching. The basic 

idea of the proposed approach is to enhance the service request 

with relevant ontology terms and then find the similarity measure 

of the semantically enhanced service request with the web 

service description vectors generated in the service refinement 

phase. 

 

System Flowchart 

 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































