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Many studies have identified the fact that most mathematics teachers experience challenges in using technology in their 

teaching, and learners also find it difficult to use it in their learning. Teachers often fail to address opportunities regarding this 

usage to address the situation. This paper explores factors contributing to teachers’ and learners’ challenges and opportunities 

for using Information and Communication Technology (ICT), such as computers, in the teaching and learning of mathematics 

in the OR Tambo Education District. A case-study design was used. The sample comprised 5 teachers and 5 learners selected 

from 5 performing schools in the District. Individual interviews and open-ended questionnaires were used for data collection. 

Content analysis was used to analyse the data. The study revealed that a lack of computer tuition opportunities, school 

managers’ attitudes and limited material resources contributed to challenges and opportunities regarding the use of computers 

in mathematics instruction in schools. The study concluded that a lack of teachers’ access to the use of computers in schools 

made it difficult for them to assist learners in the use of computers for teaching and for school tasks. Recommendations have 

been made to help enforce and monitor the use of available computers in schools. 
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Introduction and Background 

The movement towards the use of technology in mathematics instruction in the mainstream education system 

continues to dominate academic discourse throughout the world today. This rapid global development in 

technology in the 21st century in general, and recognition of Information and Communication Technology (ICT) 

as a subject, in schools in particular, have opened new avenues for the learning and teaching fraternity in the 

current generation (Angeli & Valanides, 2005; United Nations Educational, Scientific and Cultural Organization 

[UNESCO] & International Centre for Technical and Vocational Education and Training [UNEVOC], 2014). 

Research has demonstrated that knowledge in ICT has become an important part of most organisations and 

businesses in today’s technological world and people must be supported in acquiring these skills (Zhang & 

Aikman, 2007). Dawes (2001) is of the view that computers have the potential to support education across the 

curriculum and provide opportunities for effective communication between teachers and learners in ways that 

have not been possible before. This has, consequently, called for the use of computers in the teaching and learning 

of mathematics. The use of ICTs, such as computers, is therefore becoming an essential tool in mathematics in 

the modern world and the use of computer technology is now important in the teaching and learning of 

mathematics in schools (Association of Mathematics Teacher Educators, 2006). The benefits of using computers 

in the teaching and learning of mathematics outweighs the disadvantages. However, many teachers cannot use 

these mechanisms effectively in the teaching of mathematics in schools in the Eastern Cape province of South 

Africa. The problem is that many teachers do not have the skills as they have limited access to computers in their 

schools. Related literature also shows that many teachers in sub-Saharan Africa use computers poorly in the 

teaching and learning of mathematics (Hennessey, 2010) as many of them find it difficult to develop mathematical 

models that support the teaching and learning of mathematics in schools. This is because most of the teachers do 

not have access to computers in their schools. Furthermore, a lack of educational facilities such as classrooms and 

buildings to safeguard computers contributes to this problem. To address all the above problems, the following 

research question was posed: What are the factors that contribute to teachers’ and learners’ challenges and 

opportunities regarding the use of computers for the teaching and learning of mathematics in schools? 

This is a pertinent question given the fact that the use of ICTs, such as computers, is becoming an essential 

tool in mathematics in the modern world and the use of computer technology is now important in the teaching and 

learning of mathematics in schools (Association of Mathematics Teacher Educators, 2006). Further to this, related 

literature also shows that many teachers in sub-Saharan Africa use computers ineffectively because they have not 

had any formal computer training that could enable them to use alternative teaching skills and strategies when 

integrating technology in the teaching and learning of mathematics (Hennessey, 2010; Tajudin & Kadir, 2014). 

Moreover, hardly anything has been done regarding the methods or approach of using computers as viable 

teaching aids for teaching mathematics, hence the current study. 

 
Literature Review 

As stated before, the use of ICTs is important for teaching and learning. Good mathematics instruction in schools 

is essential since mathematics deals with real-life situations in our daily activities (Ojose, 2011). The teaching and 

learning of mathematics has been found to be complex and abstract in nature and, as a result, learners find it  
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difficult to comprehend most cases (Webb & Austin, 

2009). Research has demonstrated that the incorpo-

ration of computer technology into mathematics 

teaching and learning in schools motivates and en-

gages students; it further provides the best opportu-

nities for them in problem-solving activities (Attard 

& Northcote, 2011; Pierce & Ball, 2009). However, 

research into the use of technology in mathematics 

classrooms has revealed concerns that negatively af-

fect both teachers’ and learners’ engagement as a re-

sult of the inaccessibility of computers and how 

teachers and learners engage in existing practices in 

their environment (Van Staden, 2015). 

The use of technology has created an innova-

tive learning environment for teachers and learners 

in order to stimulate and enhance the learning and 

teaching processes worldwide (Tarhini, Hone, Liu & 

Tarhini, 2017; Yadav, 2016). The use of computers 

as ICT tools has made things easier for many people 

in many organisations in the world. Research has 

shown that computers were introduced into schools 

in the early 1980s to support teaching and learning. 

Several researchers believe that computers are an 

important part of education for the teaching and 

learning of mathematics and will be for generations 

to come (Bransford, Brown & Cocking, 2000; Yel-

land, 2001). It is believed that teachers’ professional 

technology development in the teaching of mathe-

matics should be approached in line with the con-

structivism process that requires teachers to learn 

how to use ICT tools and apply them in their routine 

classroom activities. 

South African learners’ performance in mathe-

matics has been very poor compared to that in other 

countries (Webb & Austin, 2009). Currently, how-

ever, school learners are surrounded by, and are in 

contact with, modern technologies through the use 

of cell phones. This has raised the question of how 

mathematics can be taught in schools using multi-

media, such as Google Apps, to raise the standard of 

learners’ performance in the subject, hence the need 

for teachers to take advantage of ICTs in the school 

context. 

Given the popularity of the internet in the mod-

ern world, ICT has recently become one of the most 

promising educational tools; computers can there-

fore help teachers in designing and promoting their 

educational programmes. These programmes can be 

beneficial to both teachers and learners in the teach-

ing and learning of mathematics. It is further be-

lieved that diffusing the use of computer technology 

in the teaching and learning of mathematics can 

transform classroom activities and education in gen-

eral, for the better (Samuelsson, 2007). Further re-

search indicates that for teachers teaching in rural 

and township areas, the use of computers can also 

positively influence many aspects of their social 

lives as well as their leisure activities. These in turn 

influences their teaching of mathematics (Laudon & 

Traver, 2013). 

In South Africa, for example, the government 

has recently supplied computers to many schools to 

support the smooth running of the schools in the 

country. However, there have been reports from the 

teachers that these computers are not accessible to 

either teachers or learners for fear of damage and 

theft, hence unused computers are kept in computer 

labs serving no purpose, despite education being 

considered as a means for moving countries into the 

information age and thus transforming education to 

a level where it can cope with the new challenges 

facing so many people in the current technologi-

cally-oriented world (Dawes, 2001). Moreover, a 

substantial number of teachers often face problems 

in using computers for teaching, especially in math-

ematics, due to certain factors related to schools in 

the rural areas. Without the use of computers learn-

ers seem less motivated and their curiosity to acquire 

skills for solving mathematics problems is left unat-

tended. Beukes-Amiss and Chiware (2006) state that 

the use of computers can provide teaching and learn-

ing resources as well as opportunities for new tools, 

approaches, and strategies in teaching and learning. 

Beukes-Amiss and Chiware (2006) further state that 

while there is a great deal of knowledge about how 

ICTs are being used in developed countries, less is 

understood about how ICT is being introduced into 

schools in developing countries. 

Internationally, the use of ICT tools, as a multi-

media way of teaching mathematics is not underes-

timated. Attard and Northcote (2011), Nivala (2009) 

and Ottestad (2010) maintain that the use of digital 

technology equipment such as Show Me, iPads, and 

overhead projectors in the teaching and learning of 

mathematics in schools can be driving forces behind 

the change of a country’s education for the better. 

ICT thus continues to contribute to the extent of 

transforming the lives of people for the better. Over 

the past three decades there has been an ongoing dis-

cussion in countries such as Sweden regarding the 

intention of integrating ICT and computers in school 

curricula to enhance effective teaching and learning 

(Buabeng-Andoh, 2012; Jedeskog, 2005). 

Related literature (Australian Association of 

Mathematics Teachers [AAMT], 2006:Sec. 3; Gal-

ligan, Loch, McDonald & Taylor, 2010) has shown 

that the teaching and learning of mathematics could 

be made interesting and easily understandable when 

dedicated mathematics teachers create “an environ-

ment that maximises students’ learning opportuni-

ties” through the use of computer technologies in 

mathematics classes. The use of these technologies 

encourages self-directed learning which leads to 

“model mathematical thinking and reasoning” and 

provides “purposeful and timely feedback” to learn-

ers (Galligan et al., 2010:38). This means that teach-

ers should always embark on the use of tangible and 

reliable technologies that support learners’ under-

standing of mathematics in all spheres. For instance, 
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the use of an iPad for learning helps to increase flu-

ency in number operations and to some degree, 

mathematical reasoning. Show Me allows learners 

to record their voices while they draw (Galligan et 

al., 2010). In a situation where teachers disregard the 

use of computer technology as well as local materi-

als in the mathematics classroom, teaching and 

learning, in most cases, becomes abstract and mean-

ingless to learners, hence the learners develop nega-

tive attitudes towards the subject. It is my wish that 

mathematics teachers throughout the world, espe-

cially those in rural areas, make applicable use of 

technology and local materials in the teaching and 

learning of mathematics at all times. It is my belief 

that the use of relevant materials in the teaching and 

learning of mathematics fosters a deep understand-

ing of the material used to illustrate a concept being 

taught in class by mentally connecting the new in-

formation to be learned with relevant prior 

knowledge (Swanson, Moran, Bocian, Lussier & 

Zheng, 2013; Wittrock, 1989). 

In using ICTs to teach mathematics, teachers 

should use it in such a way that it (ICTs) not only 

drives pedagogy, but supports learning and teaching 

in class and provides the best opportunities for al-

lowing the “pedagogy to drive the technology” in 

the teaching of mathematics (Attard & Northcote, 

2011). 

Based on Koehler, Mishra, Akcaoglu and Ros-

enberg’s (2013) typology of the technological peda-

gogical content knowledge (TPCK) model of the 

teaching and learning of mathematics, this paper 

therefore has a process-oriented focus (Stoffels, 

2007). Some previous studies on the level of techno-

logical pedagogical content knowledge of mathe-

matics teachers mostly focused on the amount of 

TPCK in the teaching and learning of mathematics 

using technology (Tajudin & Kadir, 2014). The cur-

rent study goes deeper into how mathematics teach-

ers need to be afforded the opportunity to use infor-

mation and communication technology for training 

in their schools to enable them to develop and ac-

quire alternative teaching strategies when integrat-

ing technology into the teaching and learning of 

mathematics. 

 
Contribution of this paper to literature 

The TPCK model used in this study includes a con-

ceptual system of knowledge construction and ac-

quisition as indicated by researchers like Koehler et 

al. (2013); it is the type of pedagogical content 

knowledge that guides and assists teachers to de-

velop a relevant tool(s) for mathematics teaching 

through the integration of technological knowledge. 

This helps them to assess their learners in the math-

ematics class. It is believed that when scholars, es-

pecially mathematics teachers, read this infor-

mation, it will help them to acquire technological 

pedagogical content knowledge that can be applied 

to mathematics teaching to construct and explain 

real-life situations of similar or another systems 

through generic or relevant procedures with the pur-

pose of generating useful information for prob-

lem-solving through the use of software to perform 

mathematics operations successfully and accurately. 

Furthermore, the moment the learner attempts to 

solve a mathematical problem formulated within a 

real-life situation, the learner may embark on an in-

tegration of technological knowledge introduced by 

the teacher in the mathematics class. By using com-

puter technology in this situation, learners embark 

on a mathematisation process that may involve abil-

ities to explore different ideas and thus easily apply 

strategies through mathematical modelling in solv-

ing specific problems in life. This must be encour-

aged in all mathematics classrooms in the country. 

 
Theoretical Framework 

Studies in the field of challenges and opportunities 

for using computer technology in classroom teach-

ing have identified a complex pattern of intercon-

nected factors that are presumed to be hindrances to 

a successful implementation of ICT in education in 

South Africa. These factors arise from  teachers’ ex-

ternal and internal environment such as a lack of re-

sources, restrictions on the use of computers by the 

managers and/or the personal characteristics of the 

teachers such as beliefs, values, attitude, and inter-

ests, which are likely to influence their use of com-

puters for the teaching and learning of mathematics 

in schools (Zehra & Bilwani, 2016). 

Further studies have demonstrated that tradi-

tional classroom learning typically involves face-to-

face interaction between a teacher and learners, 

which is a more teacher-directed instructional ap-

proach in a synchronous environment (Wu, Tenny-

son & Hsia, 2010). Learners should not be regarded 

as passive recipients of knowledge, but they should 

be involved in the process of knowledge acquisition 

through hands-on activities. This paves the way for 

learners to create a model that includes a conceptual 

system which helps to construct and explain real-life 

or similar situations through mathematical model-

ling in solving specific life problems. 

The theoretical framework that underpins this 

study is the technological pedagogical content 

knowledge (TPACK) model (Mishra & Koehler, 

2006). The above-mentioned theory is used in this 

paper to show the framework through which teach-

ers and learners can deal with complications of the 

use of ICT in mathematics classes. The use of ICTs 

as an instructional mechanism in mathematics clas-

ses in schools has become an emerging trend in 

global higher education in the current generation 

(Wu et al., 2010). Many higher education institu-

tions in the country expect that the implementation 

of an ICT policy will somehow enhance the overall 

quality of the educational programme that will sup-

port and propagate the use of computers in the teach-

ing and learning of mathematics in schools. This will 
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help ease teachers’ problems regarding the use of 

computers in the teaching of mathematics. 

Teaching, they say, is complicated because it is 

conventionally based on various types of 

knowledge, and its application in life includes un-

derstanding the educational programme and the 

learners’ ways of thinking and learning to solve spe-

cific problems (Chai, Chin, Koh & Tan, 2013; 

Mishra & Koehler, 2006). By the same token, re-

searchers such as Resnick (1987) and Shulman 

(1987) assert that teaching any subject in school in-

volving learners’ understanding is a highly complex 

cognitive activity, which requires knowledge appli-

cation for multiple domains that must be carefully 

handled. Teachers need to adopt and apply cognitive 

knowledge of computer use in teaching and learn-

ing. This should result in learners’ application of 

complex cognitive activity that helps in executing 

the problem at hand. Furthermore, knowledge is 

highly contextualised because it is affected by peo-

ple’s culture, their socio-economic status, their abil-

ity to plan, and other factors that help to solve spe-

cific problems (Harris & Hofer, 2011). Shulman 

proposes pedagogical content knowledge (PCK) 

that facilitates the development of ideas as well as 

ways to solve problems that can be supported by 

technological knowledge (TK). The use of comput-

ers in mathematics classes necessitates the addition 

of technological knowledge (TK) (Mishra & Koeh-

ler, 2006) to Shulman’s (1987) original idea of ped-

agogical content knowledge (PCK). Teachers’ use 

of computers in mathematics classrooms should 

therefore be such that it influences the lives of the 

learners in the learning of mathematics. It therefore 

makes teaching and learning more practical and en-

joyable for learners when they see and practice ra-

ther than deal with abstract presentations. 

Research conducted by Messina and Tabone 

(2012), as well as Shu (2016), revealed that the ap-

plication of the TPACK model in the teaching and 

learning environment could help in explaining the 

complexity of ICT integration into the teaching and 

learning of mathematics in schools. They indicate 

that the application of the model in the teaching pro-

fession usually paves the way for classroom teachers 

to reflect on their own teaching practices for profes-

sional development. 

Studies related to ICT integration in teaching 

and learning revealed that, since its inception, the 

TPACK model has been widely used for various 

purposes in the teaching profession and researchers 

recommend this model to ICT users to explore dif-

ferent factors in the classroom situation (Maher, 

2013) – hence the use of this model in this study. 

Figure 1 depicts the cyclical nature of all necessary 

contexts that influence the types of knowledge to be 

acquired through the use of ICTs in the teaching and 

learning environment. 

 

 
 

Figure 1 Technological pedagogical content knowledge (TPACK) model (adapted from Koehler et al., 2013:3) 

 

This study adopts a theoretical framework that 

helps to explore and use teachers’ knowledge in 

identifying challenges and opportunities that sup-

port and enforce teachers’ implementation of com-

puter programs in schools. According to Shulman 

(1987), the three main circles (see Figure 1) repre-

sent the main categories of knowledge needed by 

teachers in the teaching and learning environment. 

These are technological knowledge (TK), pedagog-

ical knowledge (PK) and content knowledge (CK). 

The main categories of knowledge intersect in pairs 

to form three sub-types of knowledge, namely tech-

nological pedagogical knowledge (TPK), techno-

logical content knowledge (TCK) and pedagogical 

content knowledge (PCK) (see Figure 1), which are 

essential for skills acquisition. The three main cate-

gories, as adapted from Shulman (1987), intercon-

nect to form the technological pedagogical content 

knowledge (TPACK), which is very useful in the 

teaching and learning of mathematics.  
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Aim of the Study 

The study explored specific factors that contribute to 

challenges and opportunities regarding teachers’ use 

of computers for the teaching and learning of math-

ematics in schools. 

 
Methodology 

This paper used a qualitative research approach and 

aimed at examining the factors contributing to teach-

ers’ and learners’ challenges and opportunities for 

using computer technology in the teaching and 

learning of mathematics in schools. A case-study de-

sign was used to facilitate an in-depth understanding 

of teachers’ and learners’ problems. Data was col-

lected through open-ended questionnaires and face-

to-face interviews. The aim of the interviews was to 

gather in-depth information from the teachers in the 

sampled schools about how they taught certain 

mathematics topics without the use of computers, as 

well as the challenges faced by learners in the learn-

ing of mathematics with or without the use of ICTs. 

The study further focused on determining whether 

or not they (teachers) were being deprived of using 

available computers in their schools for teaching and 

learning. 

The population for the study consisted of math-

ematics teachers (N = 50) in secondary schools in 

the OR Tambo Education District of the Eastern 

Cape province of South Africa. The sample com-

prised five mathematics teachers – three males and 

two females. The five learners included two boys 

and three girls selected from the five performing 

schools in the OR Tambo Education District. The 

teachers were between 25 and 55 years of old. Some 

of them had no computer knowledge. In this report, 

only factors contributing to teachers’ and learners’ 

challenges and opportunities regarding the use of 

computers for mathematics instruction and learning 

in the selected performing schools were established. 

I also investigated reasons why the schools hap-

pened to be performing schools although the teach-

ers and learners did not use computers for the teach-

ing and learning of mathematics. Convenience sam-

pling, based on the participants’ accessibility and 

willingness to take part, was used in the selection of 

the participants. This sampling technique was used 

to ensure that every possible characteristic of the 

participants was accounted for. Consent was sought 

from the participating learners and teachers and the 

parents of under-aged learners. 

Questionnaires and interviews were used to 

collect data from the participants. I distributed the 

open-ended questionnaires to the participants who 

indicated their views on the topic under study. I also 

interviewed the participants individually after col-

lecting the questionnaires in order to check correla-

tion between the responses to the questionnaires and 

the interviews. Interviews were also used to check 

how teachers recorded/documented/captured offi-

cial information regarding the learners without the 

use of computers. Content analysis was used to ana-

lyse data. Interviews were coded into categories and 

themes. To ensure the trustworthiness of this study, 

I adopted renowned approaches for selecting relia-

ble methodology, design, instruments and relevant 

literature that embraced the procedures of data col-

lection and analysis (Creswell, Klassen, Plano Clark 

& Clegg Smith, 2011; Yin, 2016). 

 
Results 

The results of the research are presented according 

to the themes that emerged from the coding and 

analysis of the data. The themes that emerged are 

challenges and opportunities for using computers for 

related school activities, improving computer tech-

nology confidence among teachers and learners, 

support measures for computer programs, and con-

trolled use of computer technology in schools. The 

various responses relating to the themes are pre-

sented below. 

 
Challenges of Using Computers for Related Work 
Activities in Schools 

The responses given by teachers and learners indi-

cated that they faced many challenges in using com-

puters for their daily school activities and projects. 

These included creating and drawing of graphs for 

learners’ assessment, capturing of raw marks for the 

South African Schools Administration and Manage-

ment Systems (SA-SAMS) document, retrieving in-

formation from computers for teachers’ and learn-

ers’ benefit, and guiding learners in retrieving infor-

mation from the internet for their homework and 

projects. The following extracts from participants’ 

responses, which are presented verbatim, confirm 

these challenges. 

Teacher A: 
As for me I have not been able to and I cannot use 

computer for teaching and learning of mathematics 

in my school. This is due to the fact that the comput-

ers are locked up in a computer lab and nobody is 

allowed to use the computer(s) for any purposes in 

the school. Nobody is allowed to go to the computer 

lab for anything. The principal is the one who is 

keeping the keys to the lab. He always says that you 

guys don’t know how to use computers so if you go 

there you would spoil the computers so use any local 

materials available at your disposal to teach your 

subject. The principal always says that after all, you 

have been producing good results but you are not 

using computers. 

Teacher B: 
In most of our teaching we needed to put in more 

effort in order for us to produce good results. We 

had to call some of our friends from other schools to 

presents some topic with their computers for us. This 

means that we could have done better if we had our 

own computers in schools. 

Learner C: 
Since our teachers are not allowed to use computers 

in teaching us in schools, sometimes we find it very 

difficult to complete some of our assignments on 
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time as some of the assignments and projects need 

to be researched. 

Learner A: 
As for me I have to rely on my father’s computer at 

home to search for information for my assignments 

and projects through his guidance when he is not 

busy using the computer at home. This has made me 

to acquire some computer skills that had helped me 

to solve a lot of mathematics activities especially 

those with graphs and charts. This means that if the 

principals are giving us chances to use these com-

puters in school, I promise you I will be better than 

what I am today in mathematics. 

 

Improving Computer Technology Confidence 
Among Teachers and Learners 

Teachers and learners indicated that they wished to 

improve their computer technology skills and ideas. 

This would benefit and add value to the teaching and 

learning of mathematics. This is what two teachers 

and one learner had to say about the lack of oppor-

tunities: 

Teacher E: 
Because I was not used to being using computers for 

personal purposes, I find it difficult to use it for 

teaching and learning of mathematics. This is be-

cause we have never been encouraged by our man-

agers to practice the use of computers in our 

schools. We have no confidence of using it for teach-

ing of mathematics even though we feel guilty of not 

using it in our teaching. 

Teacher D said: 
The management should try to improve our comput-

ers skills by giving us chance to use school’s com-

puters daily. We would have long been perfect of us-

ing it for teaching of mathematics if we had not been 

deprived of it use and been encouraged by our man-

agers. 

One learner had this to say: 
If the principals will not give chances to teachers to 

use the computers in schools, as for us we should be 

given opportunities to use them daily by employing 

somebody who can teach us how to use them in 

learning of mathematics. After all the government 

brought these computers to the schools because of 

learners and there are so many maths software pro-

grams which are easy to learn by yourself and also 

easy to understand if you are able to practice them 

every day. Even through this small help that I am 

getting from my father at home, I am able to learn a 

lot of computer programs, and through that, I able 

to use the computer to make or develop some models 

by yourself which are very good to understand so 

many mathematics concepts which are difficult to 

understand if you are not using a computer. 

 

Support Measures on Computer Programs 

The participants indicated that support measures 

should be instituted by the Department to encourage 

and enforce teachers’ use of computers, not only for 

mathematics, but for all subjects (Curriculum As-

sessment Policy Statements [CAPS]) to enhance 

classroom teaching and learning. Some indicated 

that even though they had not been familiar with the 

use of computers, they believed that the use of com-

puters in the teaching and learning of mathematics 

would have a positive influence on learners’ perfor-

mance. If support measures were strictly imple-

mented, teachers and learners would have access to 

computers and would use them more effectively. 

Some of their views are presented below. 

Teacher A: 
In fact, this is my first time to use computer for 

teaching but I hope it would make difference in my 

teaching of mathematics. 

Teacher C: 

I am not sure whether I would be able to apply it in 

my teaching since I am not familiar with the skills 

but what I am doing with my learners, for the exam-

ple, I sometimes ask learners with hands-on infor-

mation to share with their friend and I hope once I 

introduce it in the class, they would love it. 

TB: Even though the use of computers in teaching 

and learning of mathematics is not a panacea to the 

mathematics problem in the country, because you 

can even teach whatever you want to teach if you 

don’t have computers, however, I have seen that 

those who are using them in teaching are making 

difference in the teaching and learning of mathemat-

ics. So we need to learn it use in teaching and learn-

ing of mathematics. 

Learner D: 

If we get access to school computers, we learners 

will be able to practice ourselves even if the teachers 

are not around because practice makes a man per-

fect. The more we practice the more we can become 

perfect in using computers and other ICT equipment 

to solve mathematics problems. 

 

Controlled Use of Computer Technology in Schools 

Teachers indicated that the only way to solve the 

problem of poor computer use was to make comput-

ers available to teachers at all times so that they 

(teachers) would be conversant with the use of com-

puters and acquire computer skills for the teaching 

and learning of mathematics in schools. Learners 

also indicated that if teachers had frequent access to 

computers, they would be able to assist learners to 

acquire skills in using mathematics software pro-

grams that would enhance their understanding of 

mathematics problem-solving. The following quotes 

from TC, TK and Learner B support the above state-

ment: 

Teacher C: 
Since we are not allowed to use it in our schools, I 

have now beginning to develop negative attitude to-

wards its use for teaching and learning of mathe-

matics. But if we get complete control of its use, all 

these negative attitudes will go away as we are yell-

ing to use it for our teaching and learning. 

Teacher K: 
As for me, I will always use it for teaching if we get 

control of its use since I already have the skills of 

using computers for teaching and plan my lesson 

well before teaching. Even when I am teaching my 

extra class learners, that is what I use a lot in some 

of the topics in maths. This helps me not to deviate   
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from my teaching and also guide me when I am 

grouping my learners in group discussion. So this 

problem of not allowing us to use in schools be 

stopped as a matter of fact. 

Learner B: 
This time there are a lot of computer software pro-

grams available on the internet so if we get the 

chance to use computers available in our schools, 

we can do a lot of things with computer which will 

help us to understand mathematics much better than 

relying on teachers only in learning of mathematics. 

 

Findings and Discussion 

The participants elaborated on a number of factors 

relating to challenges and opportunities regarding 

the use of computers in schools. These pertained to 

why they (teachers) were not able to use computers 

for the teaching and learning of mathematics in their 

schools and to enable them to acquire additional 

skills in the teaching and learning of mathematics. 

The teachers indicated that hands-on activities re-

garding computer technology was important in 

achieving their objective of teaching mathematics 

successfully. This supports international research 

which demonstrates that knowledge and use of ICT 

has become an important part of most organisations 

and businesses in today’s technological world, and 

people must be supported in acquiring these skills 

(Zhang & Aikman, 2007) to help them in teaching 

and learning. The Association of Mathematics 

Teacher Educators (2006) further supports this when 

saying that technology is becoming an important 

tool for doing mathematics in today’s world and that 

technology is important for better understanding in 

the teaching and learning of mathematics in schools. 

The use of ICTs also improves teachers’ pedagogi-

cal knowledge of teaching mathematics. Moreover, 

teacher can use ICTs for non-teaching activities, and 

this further improves their pedagogical content 

knowledge of teaching mathematics (Haddad, Fer-

reira & Faria, 2014). In addition, learners indicated 

in their responses that the use of the TPCK model in 

the learning of mathematics helped them to develop 

a similar model that included a conceptual system of 

ideologies that in turn helped them to construct and 

explain real-life situations and apply them in similar 

or different situations when problem-solving. Thus, 

the more they practiced, the more they would im-

prove in using computers to create different models 

that help them understand the many mathematical 

concepts that can be applied in life. Messina and 

Tabone (2012) and Shu (2016) are of the view that 

the application of the TPCK model in the teaching 

and learning environment can help in explaining the 

complexity of ICT integration into the teaching and 

learning of mathematics. It is therefore paramount 

that mathematics teachers should be encouraged to 

use computers for teaching and learning. The use of 

ICT, especially in schools, for improving the learn-

ing and teaching of mathematics is therefore essen-

tial since mathematics deals with real-life situations 

in our daily activities (Ojose, 2011). For one to un-

derstand a concept and use it or apply it correctly in 

real-life situations, one needs to actively perform 

certain activities regularly in order to understand and 

appreciate its value. 

For teachers to be able to use computers wisely 

for the teaching and learning of mathematics, they 

need to be exposed to its use frequently. The princi-

pals’ refusal of allowing teachers to use school com-

puters should be dealt with immediately by the De-

partment of Education. This will ensure that teachers 

can use computers more efficiently. Moreover, 

teachers should know where and under what circum-

stances computers should be used in the teaching of 

mathematics. 

During the interviews the participants were 

asked whether or not the use of computer programs 

would influence their ways of teaching and learning 

mathematics in schools. Four of the participating 

teachers indicated that they would like to use ICT to 

teach some of the topics such as graphs, however, 

they were not able to use computers to teach these 

topics and as a result, they had to call somebody to 

teach certain topics for them in their respective 

schools. This demoralised them. This is what one 

teacher had to say: 
I remember when the teacher was teaching graphs 

using computer programs (Haymaths). I was so 

happy as the teacher could do everything easily and 

self-explanatory, but I felt guilty as a teacher and 

wondered what my learners would take me for. This 

actually disturbs me as a mathematics teacher. So I 

must do my best to develop myself in ICT to acquire 

some skills that can help my learners in learning of 

mathematics using computers. 

Clearly, from these comments, teachers were des-

perate to use computers in the teaching and learning 

of mathematics and therefore they must be allowed 

to do so. Tarhini et al. (2017) and Yadav (2016) con-

tend that the development of ICT has provided an 

innovative learning environment for teachers and 

learners to stimulate and enhance learning and 

teaching processes worldwide. A study conducted in 

Malaysia showed that teachers’ use of computers in 

teaching and learning had a moderate impact on 

their professional development through technology 

(Khambari, Luan & Ayub, 2012). 

Another teacher commented on the program 

that had been used by teachers from other schools 

who used computers for the teaching of graphs. Her 

inadequacy is clear: 
As for me, I don’t have any problem with any math-

ematics content but what actually disturbs me is that 

I’m not able to use computers like some of my 

friends do in teaching. So I could see that I lack 

something relevant in terms of skill(s) acquisition in 

teaching mathematics. All this has happened be-

cause of so-called school managers. Instead of giv-

ing teachers an opportunity to use the computers in 

the schools they always deprive teachers from using 

them. I’ll be very happy to know more about usage 
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of computers to teach mathematics but here I’m not 

even able to press the keyboard. 

Three learners indicated that the use of computers at 

home had helped them to use  Google Apps for many 

mathematical activities both at school and at home. 

This included searching for information for assign-

ments and projects. 

Some teachers described their inability to use 

computer technology for teaching mathematics and 

their attempts to have the computers released: 

Teacher A: 
… how do I use computers to teach mathematics 

when our managers do not allow us to use the avail-

able computers in our schools? Maybe I may have 

to fight with them before they allow us use for the 

benefit of the learners. 

Teacher C: 
It looks as if I have to teach. I say the use of comput-

ers for teaching and learning of mathematics is im-

portant. I always kept on reminding my principal 

why he not giving us chances to use learners to re-

flect and predict on their thought processes in order 

to attain my specific outcome in teaching. 

Teacher C: 
The department should make it compulsory for every 

teacher to use it in class in order to equip learners 

in the teaching and learning of re-teach the lesson 

again and sometimes invite learners who have the 

idea to explain to them. 

 

Recommendations 

The following recommendations are made to help 

enforce and monitor the use of available computers 

in schools. Teachers should embark on the use of 

tangible and reliable technologies that support learn-

ers’ understanding of mathematics in all spheres. 

For example, the use of an iPad for learning helps to 

increase fluency in number operations and to some 

degree, mathematical reasoning. The district author-

ities should ensure that school computers are made 

available for the relevant staff and learners in all 

schools in the country. Computer literacy should be 

a compulsory subject for prospective teachers at ter-

tiary institutions in the country. 

 
Conclusion 

From the findings of the study, it can be concluded 

that mathematics teachers have a professional re-

sponsibility to be reflective and evaluative about 

how they can overcome the problem of not being al-

lowed to use computers in teaching. Furthermore, 

they need to develop strategies for using computers 

in their daily teaching of mathematics in schools. 

This study differs from the previous mathematics-

related research projects, hence this exploration can 

serve as a base-line observation that can be used to 

encourage the development of the skills of many ru-

ral teachers on how to use computers for the teach-

ing and learning of mathematics. It is my wish that 

teachers are allowed to use available computers in 

the respective schools and are assisted in acquiring 

skills that will enable them to use computers for the 

teaching of mathematics in class and for administra-

tive functions. 

 
Notes 
i. Published under a Creative Commons Attribution Licence. 

ii. DATES: Received: 2 April 2018; Revised: 19 February 
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