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Abstract 

The purpose of the study was to investigate the factors that 

affect teaching and learning of mathematics in the 

undergraduate students of University of Education, Winneba 

(UEW) in the Department of Mathematics Education. The study 

also investigated the challenges that students encounter due to 

the factors. The study employed case study design. In all, 10 

respondents comprising of 6 students from the Department of 

Mathematics Education from UEW and 4 secondary school 

teachers were interviewed. The data collected were thematically 

analysed. The study revealed 13 factors which were categorized 

into five categories: pedagogical factors, conceptual factors, 

technological factors, modelling factors and individual factors. 

Among these factors, the pedagogical factors was considered 

the most influential of all. These factors if not serious 

considered, will results in low performance among students in 

mathematics. The study recommended these factors must be 

minimized to improve students’ performance in mathematics. 
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Introduction 

Mathematics is said to be logical, reliable and a growing body 

of concepts which makes use of specific language and skills to 

model, analyse and interpret the world. It is a human activity 

which involves creativity, discovery of patterns of shape and 

number, the modelling of situations, the interpretation of data 

and the communication of ideas and concepts. Unfortunately, 

several factors have adversely characterize the teaching and 

learning of mathematics in the undergraduate level of the 

tertiary institutions in Ghana. According to Leongson (2003) 

cited in Olive (2014), Pilipino students excel in knowledge 

acquisition but fare considerably low in lessons requiring higher 

order thinking skills. This situation is no different in the 

teaching and learning of mathematics in the undergraduate 

level. This disappointing condition is evident in the performance 

of students in national and international surveys on mathematics 

and science competencies (Olive, 2014). The quality of 

instruction and effective instructional design according to 

Dursun and Dede (2004), are necessary to eradicate challenges 

related to teaching and learning mathematics. According to 

Piaget cited in Olive (2014), students at formal operational stage 

are able to apply mental operations not only to concrete objects, 

but to objects, situations, ideas and concepts that are not directly 

perceived. Since the learning of mathematics involved 

operational thought, there is the need to look at the factors that 

affect teaching and learning of the subject. This study seeks to 

find out the factors that affect teaching and learning of 

mathematics in the undergraduate level at University of 

Education, Winneba. 

Mohammed, et al (2012) in their study revealed that teaching 

practices, teachers’ attribution, classroom climate, students’ 

attitude towards mathematics and students’ anxiety were factors 

that influences students’ achievements in mathematics. Among 

these factors, teaching practices was rated the highest and the 

results showed a significant positive relationship between 

students’ achievement and teaching methods and practices. 

Murray (2013) in his study also revealed that prior academic 

achievement, self-efficacy, academic resources, self-regulation 
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and learning styles were the major factors that influence 

students’ mathematics achievement. Murray (2013) revealed 

that prior academic achievement, learning styles and academic 

resources were rated the highest among these factors. 

Demographic, instructional strategies and methods and 

individual factors (background knowledge, computational 

ability, confidence) were considered as factors affecting 

learning of mathematics and instructional studies was rated the 

highest factor according to Belhu (2017). Also, according to 

Gunaseelan and Pazhanivelu (2016), instructional strategies and 

methods, teacher competency in mathematics education and 

motivation were the three most influential factors affecting the 

mathematics achievement and must be considered in the design 

decision during instructional design. In the field of differential 

equations for example, factors like epistemological mathematics 

problem-solving beliefs, belief about usefulness of 

mathematics, self-regulated learning (SRL) strategies and goal 

orientations have great potential to enhance differential 

equations problem ability (Bibi et al., 2007). Other factors 

included entry behaviour, pass mark, facilities and resources, 

communication in mathematics (poor knowledge in English 

Language and poor communication of mathematical facts), 

absenteeism from lectures, drug and alcohol, career choice, peer 

influence and mathematical knowledge acquisition (Alfred et 

al., 2012). The qualification of the teacher according to Tukur 

and Abimbola (2013) also affect teaching and learning of 

mathematics. Olive (2014) also found out that mathematics 

achievements are highly correlated to individual and 

instructional factors and moderately correlated to classroom 

management and evaluation factors. Olive (2014) was of the 

view that individual factor and instructional factor greatly affect 

achievements in fundamental math and instructional factor is 

the number one predictor of achievement in contemporary 

mathematics. Justice, et al (2015) on their study on factors 

influencing students’ mathematics performance in some 

selected colleges of education in Ghana identified admission 

grades, social economic status, school background, inadequate 

teaching/learning materials and lecturer method of teaching as 

factors affecting teaching and learning of mathematics. 

The variety of methods in solving mathematical problems 

require the need to look at these factors that affects the teaching 

and learning of mathematics. Students of University of 

Education, Winneba (UEW) are pre-service teachers who needs 

to understand every concept learnt for them to become better 

teachers tomorrow. There is therefore the need to address these 

factors and the challenges that are associated with them that 

hinders their conceptual understanding of mathematics. In doing 

so, the teacher will be able to modify his or her instructional 

approach to meet the learning needs of the undergraduate 

students. This will help students to think critically and 

analytically so that they will be able to apply what they learn to 

solve real-life problems. 

The purpose of this study is to investigate the factors that affect 

teaching and learning of mathematics in the undergraduate level 

and the challenges associated with those factors. 

The following questions guided the study. 

1. What are the factors that affect teaching and learning 

of Mathematics in the undergraduate level? 

2. What challenges are associated with these factors that 

negatively affect teaching and learning of mathematics 

in the undergraduate level? 

Methodology 

The study employed qualitative research design which is 

method that focuses on obtaining data through open-ended and 

conversational communication. The type of qualitative design 

was case study. This study was conduct in the Mathematics 

Education Department, University of Education, Winneba 

(UEW). The population for the study was made up of the entire 

undergraduate students of the Department of Mathematics 

Education of University of Education, Winneba (UEW) and 

mathematics teachers in senior high schools in Efutu, Agona 

West Municipal in the Central Region of Ghana. Purposive 

sampling technique was used to select level 400 students of the 

Department since they have gone through almost all the 

programs and have also completed their internship program. A 

simple random technique was then use to select 4 male students, 

2 female students and 4 teachers (2 per municipal) for the study. 

Semi-structured interview was used to collect the data from the 

10 respondents. The data collected was thematically analysed. 
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Results and Discussions 

The results from the study revealed that, thirteen (13) factors 

that affect teaching and learning of mathematics. The factors are 

as follows: 

1. Instructional strategies and methods 

2. Teachers’ knowledge in computer and computer 

applications for mathematics. 

3. Students’ knowledge in computer and computer 

applications for mathematics. 

4. Perception of teachers on the usefulness of computer 

in instructional delivery. 

5. Students’ ability to recall and apply pre-requisite 

knowledge 

6. Students’ computational ability 

7. Availability of ICT tools 

8. Comprehension 

9. Motivation 

10. Availability of computer applications for mathematics 

and 

11. Socio-economic status (financial constraints) 

12. Absenting from lectures 

13. Students’ attitude towards mathematics 

The factors identified were categorized into five: pedagogical 

factors, conceptual factors, technological factors, modelling 

factors and individual factors.  

Pedagogical Factors 

The pedagogical factors were found to be the most influential of 

all. The pedagogical factors include instructional strategies and 

methods, teacher’s knowledge in computer and computer 

applications for mathematics, perception of teachers on the 

usefulness of computer in instructional delivery and motivation. 

Instructional strategies and methods: The instructional 

strategies and methods was the most essential factor. It includes 

instructional approaches and methods used during lesson 

delivery as well as availability and proper use of 

teaching/learning materials (TLMs). According to the students 

and the teachers, a very good instructional strategy and method 

of teaching together with relevant teaching/learning materials 

aid conceptual understanding. This makes it the most essential 

aspect of the teaching-learning process. An effective 

instructional strategy provides meaningful and authentic 

learning activities to enable students construct or come out of 

their own methods as well as understanding of the subject 

matter. This goes a long way to shape students’ learning 

progress and accomplishment. The type of instructional strategy 

employed by the teacher may help the students to construct their 

own ideas which will result in the improvement in their 

conceptual understanding of mathematical concept. This is in 

line with Belhu (2017) and Gunaseelan and Pazhanivelu (2016) 

view that instructional strategies and methods provides students 

with learning situations where they can develop and apply 

higher-order operations which are critical for mathematics 

achievements. It also confirms Bloom (1976) assertion that 

“instructional strategies where students actively participate in 

their own learning is critical for success”. According to Rohrer 

and Pashler (2007), because students forget much of what they 

learn, they should be made to benefit from learning strategies 

that yields long-lasting knowledge. The findings from the study 

suggest that effective instructional strategies improve students 

learning process and helps students to reason critically that leads 

to very good acquisition of knowledge. 

The challenges associated with inappropriate instructional 

strategies and methods are (1) lack of conceptual understanding 

of Mathematics on the part of the students which leads to short-

term retention, (2) the inability of students to apply concept 

learnt to other areas, (3) short-term memory on the side of 

students, (4) poor knowledge acquisition, (5) poor students’ 

performance on Mathematics and also (6) demotivation in 

students. 

Teacher’s knowledge in computer and computer applications 

for mathematics: The results from the interview revealed that 

there are numerous topics in mathematics that requires a real-

life demonstration which are unfortunately difficult to 

demonstrate. Close to the real-life demonstration is the use of 

computer simulations. But unfortunately, most of the teachers 

have inadequate knowledge in the use of computers and are not 

familiar with computer applications that will help in the 
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demonstration. The results from the interview showed that, 

because most of the teachers have limited knowledge on the use 

of computers and computer applications for mathematics, they 

result in using writing board illustrations which are not good 

enough. So, in conclusion, it can be said that, lack of adequately 

trained teachers in the use of lCTs in teaching is a major factor 

affecting teaching and learning of mathematics. This is in line 

with Amuchie (2015) assertion that inadequate knowledge on 

the use of computer by teachers contributes to poor performance 

of students in Mathematics. 

According to Enuku and Enuku (1999 & 2000), an ICT driven 

learning environment is important for the children. Enuku and 

Enuku (1999 & 2000) were of the view that ICT integration in 

teaching will invariably give rise to new instructional 

techniques and will makes the students engage in individualized 

learning. This situation they said, gives students access to tools 

that adjust their attention span and provides valuable immediate 

feedback to literacy enhancement. 

Perception of teachers on the usefulness of computer in 

instructional delivery: The responses from the interview show 

that most of the teachers believe that the use of computers 

(calculators – programmable calculators especially, tablets, etc) 

does not support conceptual understanding of the subjective 

matters. The teachers’ view was that, these gadgets only 

produce answers and does not give detail procedures and steps 

that led to the solutions. These responses clearly indicate how 

some teachers have under-estimated the usefulness of 

computers in the teaching/learning process. Responses from the 

teachers indicated that their primary use of computer is for 

graphical and statistical work as well as documentation but not 

for teaching even though they sometimes used for presentation 

in the classroom. This confirms Michael (2006) findings that the 

primary uses of the computer are for graphical and statistical 

work, with the spreadsheet and a graph-drawing package being 

the two most commonly used software. These perceptions about 

the teachers have also demotivated them in their quest to 

integrate ICT into the teaching and learning processes. The 

challenges associated with this factor is the lack of conceptual 

understanding on the part of students and lack of proper 

motivation on the part of the teachers to learn and use computer 

during teaching 

Motivation: Motivation was categorized as both pedagogical 

and individual factor. A good motivation prepares students to 

open their minds so that they can learn. In Ghana's current 

education system, the challenges associated with the study of 

mathematics require disciplined study, concentration and 

motivation. The ability to relate what is learned to real-life 

applications could be enhanced if students are well motivated 

during the teaching and learning process. It is therefore 

imperative that the motivation of teachers and students is not 

underestimated. The process of motivation stems from 

stimulation which is turns followed by an emotional reaction 

that lead to a specific behaviour response (Bed, 2017). The task 

of the teacher as an instructor is to create an environment for 

students to actively engage in mathematical thinking and 

reasoning activities. These according to Carr (1996) help 

students see mathematics as an area which requires exploration, 

conjecture, representation, generalization, verification and 

reflection. 

Low interest in mathematics, discouragement, poor 

performance, and low self-efficacy in mathematics are some of 

the challenges associated with lack of motivation in students. 

When students are discouraged in their course to pursue 

mathematics, it leads low self-efficacy which in turn leads to 

poor academic performance in the subject. 

 

Conceptual Factors 

The conceptual factors include the students’ ability to recall 

some pre-requisite knowledge and students’ computational 

ability. 

Students’ ability to recall some pre-requisite knowledge: The 

study revealed that, most of the students were unable to recall 

and apply previous relevant knowledge which are pre-requisite 

to mathematics. For example, most of the students were unable 

to apply their knowledge on ordinary differential equations, 

differential and integral calculus, in finding solutions to partial 

differential equations. Forgetfulness was the major key issue in 

this scenario. Most of the students for example could not link 

boundary-value problems in ordinary differential equations to 

http://dx.doi.org/10.29322/IJSRP.11.10.2021.p11807
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 11, Issue 10, October 2021              48 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.11.10.2021.p11807    www.ijsrp.org 

the partial differential equations when its application was 

needed in solving heat and wave problems for example. 

Students’ inability to recall pre-requisite knowledge leads to 

poor conceptual understanding. 

Computational ability: Computational ability is a conceptual 

factor as well as a modelling factor. Computational ability 

which was referred to as arithmetic ability by Gunaseelen and 

Pazhanivelu (2016), consist of skills and techniques such as 

manipulation of mathematical knowledge and concepts in the 

manner that transforms their meaning and implications 

In finding solutions to some first-order semi-linear and 

quasilinear mathematics for example, it is very important to 

recognize how to re-write the resulting characteristic equations 

in different form (”algebraic manipulation”) so that it can easily 

be solved. For example, students in solving the characteristic 

equation of a first-order PDE like 

𝑑𝑥

𝑥(𝑦2 + 𝑢)
=

𝑑𝑦

−𝑦(𝑥2 + 𝑢)
=

𝑑𝑢

(𝑥2 − 𝑦2)𝑢
 

could not recognized that for any equivalent fractions 
𝑎

𝑏
=

𝑐

𝑑
 it is 

always true that 

𝑎 + 𝑐

𝑏 + 𝑑
=
𝑎

𝑏
=
𝑐

𝑑
=
𝑎 − 𝑐

𝑏 − 𝑑
=
𝑐 − 𝑎

𝑑 − 𝑏
 

This confirms Gunaseelan and Pazhanivelu (2016) view that 

“computational ability (arithmetic ability) allow students to 

interpret, analyse, synthesize, generalize or hypothesize the 

facts and ideas of mathematics”. 

 

Technological Factors 

The technological factors include students’ knowledge in 

computer and computer application for mathematics, the 

availability of ICT tools, teachers and students’ knowledge in 

computer and computer application for mathematics and the 

availability of computer application for mathematics. 

The Availability of ICT tools: An ICT driven teaching and 

learning is very important in our instructional delivery systems. 

Simulation and graphical representation of concepts are very 

important during teaching and learning in the classroom. But the 

inadequate ICT tools have made demonstration of ideas and its 

subsequent practice by the students very difficult. Every 

demonstration in a classroom should be followed by hands-on 

activity but the inadequate ICT tools serves as a barrier to these 

hands-on activities. Students’ view on the availability of the ICT 

tools was that instructors’ demonstration should be followed by 

hands-on activity but unfortunately that has not been the case. 

According to Amuchie (2015), even though television and film 

appeal to the audio-visual faculties of users, the computer is able 

to activate the user's sense of sight, hearing and touch. It has the 

capacity to provide users with higher interactive potentials to 

develop their individual intellectual and creative capabilities. 

The challenges associated with lack of computer applications to 

mathematics are inadequate classroom practices and students’ 

inability to present most especially three-dimensional graphical 

representation of solutions. 

Students’ knowledge in computer and computer application 

for mathematics: Knowledge in the use of computer and 

computer applications for mathematics is essential in modern 

day mathematics due to the emerging of modern technologies in 

this century. Some of the equations in differential equations for 

example, which comes out from the real-life problems have no 

analytic solution. In this case, there is the need to result to 

numerical integration in which precision is a key issue. 

Students’ knowledge in computing and the use of computer 

applications in mathematics like MATLAB, GeoGebra, etc is 

very essential in this case. Sometimes, the number of iterations 

required is so large that, only computers and applications 

capable of such issues are required. 

Availability of computer applications for mathematics: The use 

of computer applications in simulation and graphing of 

solutions help students to understand the concept underlying 

mathematics. However, the difficulties in getting these relevant 

applications for teaching and learning contributes to the 

setbacks in the teaching and learning process. Students were of 

the view that they do not have these applications that could have 

been used to simulate or demonstrate most of the concept in the 

absence of real-life demonstrations. 
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By using educational software (computer application), teachers’ 

roles are significantly changed since the very organization of 

different classes changes (didactics-methodology components 

include methods, forms, principles and organizing of the 

teaching process with all phases of the teaching process: the 

processing of new materials, repetition, exercises, and testing of 

taught and acquired materials) (Metodički, 2011).  

Perception of teachers on the usefulness of computer in 

instructional delivery: Educational systems around the world 

are increasingly under pressure to apply new ICT tools to their 

curriculum to provide students with the knowledge and skills 

they need in the 21st century (Hue and Ab Jalil, 2013). There is 

significant relationship between teachers’ perception towards 

ICT integration into Teaching-learning process and the factors 

that encourage ICT usage. This indicates that the teachers’ 

perception towards ICT integration into teaching-learning 

process improves if ICT usage is encouraged and vice versa 

(Mewcha & Ayele, 2015). The results from the interview 

revealed most of the teachers and students have the perception 

that, computers are very difficult to use and the only easy thing 

they can use them for are for the typing. It was further realized 

that, most of the teachers cannot use the presentation 

applications to create their own presentations and also cannot 

create needed animations. They believe this can only be done by 

the people they are tagged as “computer genius”. It was realized 

that, most of them learnt courses like computer application to 

mathematics in their colleges and universities just to obtain 

marks.  

 

Modelling Factors 

Comprehension and computational ability were classified as the 

modelling factors. Other modelling factor includes computer 

application to Mathematics. 

Comprehension: Comprehension in this study refers to one’s 

ability to read and understand the problem presented. It is a well-

known fact that mathematics is not just about addition, 

subtraction, multiplication and division of numbers and 

variables but it has its application in the field of science, 

engineering, economics and so on. When it comes to the 

application of mathematics, an individual should be able to read 

and understand the problem before he or she will be able to 

model the problem into a mathematical statement or equation. 

For this reason, comprehension is a key factor in the learning of 

mathematics. It was realized in the study that, some of the 

students have difficulties in the interpretation and analysis of the 

questions when it comes to application questions. According to 

the students, they sometimes have difficulties in interpreting 

some of the problems most especially when it comes to 

problems involving application of the concept learnt. They have 

challenges in comprehending the problems which leads to their 

inability to form the mathematical model out of them. 

Research have shown that, how students experience situations 

affects their problem-solving processes and so the 

comprehension of the situation is a relevant factor when solving 

word problems or real-life application problems (Belhu, 2017; 

DeCorte et al., 1985). According to Österholm(2006), “there is 

a complex relationship between comprehension and problem-

solving”. Polya (1990) cited in Mustafa (2017), found out that 

reading comprehension process is followed by planning for 

solution and planning implementation steps. 

 

Individual Factors 

Socio-economic status (financial constraints), absenteeism from 

lectures, motivation and students’ attitude towards mathematics 

were categorized under individual factors. 

Socio-economic status: According to William (2002), social 

economic status is most commonly determined by combining 

parents' level of education, professional status and income. The 

socio-economic status in this study refers to the financial 

constraints on students and their parents alike. The data gathered 

from the interview show that socio-economic status of the 

student is a contributing factor in the teaching and learning of 

mathematics. According to the students, the financial 

constraints makes them loose concentration during lessons. 

They shared the view that coming to school with all these 

financial challenges does not only de-motivate you but makes 

you lose concentration during teaching and learning processes. 
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Families where parents are socially, educationally and 

economically advantageous promote a high level of 

achievement in their children (Considene & Zappala, 2002) and 

the educational status of any person depends strongly on the 

person’s socio-economic status (Graetz, 1995). 

The challenges associated with this factor are lack of 

concentration on the part of the students, de-motivation and poor 

performance in mathematics. It is obvious that if students loose 

concentration in the classroom, it will be difficult to get the 

conceptual understanding of the subject matter and will 

definitely lead to poor academic performance in the subject. 

Absenteeism from lectures: Absenteeism a tendency to be 

away from work or school without a good reason. The results 

from the study revealed that due to poor socio-economic status 

of the students coupled with economic hardship in the country, 

some of the students are forced to sponsored themselves in their 

education. The situation has forced some of the students to 

sometimes go out and look for petty jobs to get money to feed 

themselves while on campus. Some even go the extent of 

looking for money to come and pay the remaining of their 

unfinished school bills. Some of them have had recourse to part-

time work inside or outside the university. Class participation is 

the only way to measure student learning skills according to 

Khalid and Khalid (2017). Students miss valuable information 

when they are not in the classroom. They also missed the 

interaction lecturer and the benefits of specific examples used to 

clarify difficult concepts. 

Conclusion and Recommendations 

The study identified five categories of factors affecting teaching 

and learning of mathematics in the undergraduate level. These 

factors include pedagogical factors, conceptual factors, 

technological factors, modelling factors and individual factors 

with the pedagogical factors being the most influential of all. 

The pedagogical factors include instructional strategies and 

methods, teacher’s knowledge in computer and computer 

applications for mathematics, perception of teachers on the 

usefulness of computer in instructional delivery and motivation. 

The conceptual factors include the students’ ability to recall 

some pre-requisite knowledge and students’ computational 

ability. The technological factors include students’ knowledge 

in computer and computer application for mathematics, the 

availability of ICT tools, teachers and students’ knowledge in 

computer and computer application for mathematics and the 

availability of computer application for mathematics. 

Comprehension and computational ability were classified as the 

modelling factors. Other modelling factor includes computer 

application to Mathematics. Socio-economic status (financial 

constraints), absenteeism from lectures, motivation and 

students’ attitude towards mathematics were categorized under 

individual factors. It was realized from the study that if these 

factors are not minimized, it will lead to poor performance in 

mathematics. 
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