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Abstract 

The effect of a Computer Mediated Systems Teaching Approach (CMSTA) on engineering 
students’ mathematics anxiety was investigated and reported in this paper. Specifically, the 
study determined (a) if the mean Mathematics Anxiety Level (MAL) of the students taught 
mathematics using the CMSTA will be significantly lower than that of those not taught with 
the same approach and (b) whether the MALs of the students taught mathematics using the 
CMSTA will significantly differ by gender? A sample of 470 students (with 267 in the 
experimental and 203 in control groups) and 445 students (with 256 in the experimental and 
189 in control groups) took the pretest and posttest respectively. A four stage procedure was 
adopted for the experiment where treatment administration lasted for 12 weeks. Pretest and 
posttest administration of the Revised Mathematics Anxiety Rating Scale (RMARS) on the 
subjects showed that while significant difference was found between the mean MAL of the 
experimental and control groups, none was found between that of the male and female 
students taught mathematics using the CMSTA.  
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1. Introduction 

The need for computer usage in education is no longer debatable. However, the assertion that 
most schools in many developing countries use 19th century technologies and methods to 
teach (Commonwealth Secretariat, 1991) still persists. This situation is perturbing because in 
this global information revolution era, schools are no longer expected to continue to offer a 
curriculum based on a view of information which dates back to the time when knowledge 
seem stable and bounded (Commonwealth Secretariat, 1991). It is observed that this is the 
current situation regarding the teaching/learning of mathematics at the various tiers of 
Nigeria’s education system, which has been bedeviled by students’ exhibition of high 
Mathematics Anxiety Levels (MALs), amongst other problems. It is believed that the 
opportunities afforded by new, improved and emerging technological developments in the 
field of Information and Communications Technology (ICT) have the potential of providing 
the much needed impetus for addressing this problem. The use of the Computer Mediated 
Systems Teaching Approach (CMSTA) to teach mathematics, whose effect on MAL of 
engineering students was investigated in this study, is hinged on the premise that computers 
are not only veritable means of enhancing students mathematics learning process, but can 
also be used to address challenges mathematics anxiety poses to mathematics learning.  

From the time computers began to be used to enhance the teaching/learning process, which 
dates back to the 1950s (O’shea& self, 1983), Leinonen (2005) summarily posits that the 
Programming, Drill and Practice phase, the Computer Based Training (CBT) with multimedia 
phase, the Internet Based Training (IBT) phase, the e-Learning phase and the Social Software 
plus Free and Open content phase are the main paradigm shifts that characterizes this five 
major phases portraying various efforts in the deployment of computers to enhance the 
teaching/learning process. These changing phases conform to observations from literatures on 
curriculum studies that a major area of concern in the deployment of technology in education 
is how best to utilize technological advancements to prepare students for a society that is 
increasingly being technologically driven. Using technology to address mathematics anxiety 
is believed to be an effort in this direction; particularly that literature review revealed that 
researches on the use of computers in Nigeria’s education system were not focused on finding 
their effects on engineering students MALs. In addition therefore, this study is an effort to 
close the existing dearth of research work on the effect of computer usage on engineering 
students MALs. 

 

2. Conceptual Framework 

2.1 Computer Mediated Systems Teaching Approach (CMSTA) 

Herein, CMSTA is defined with substantial recourse to the definition of Computer Mediated 
Communication (CMC) because teaching, in all its ramifications, is an activity which is 
basically communicative in nature. CMC has been defined as any communicative transaction 
which occurs through the use of two or more networked computers (McQuail, 2005). 
Traditionally, the term CMC was used in reference to communications that occur via 
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computer – mediated formats such as instant messages, e-mails and chat rooms. Later on, the 
term was applied to other forms of text-based interactions such as text messaging (Thurlow et. 
al., 2004). Popular forms of CMC include e-mail, video, audio or text chat, bulletin boards, 
list-servs, Massively Multiplayer Online (MMOs) Games and Weblogs (blogs). 

In line with the above, CMSTA is herein conceptualized to signify the ways in which 
telecommunication technologies could be merged with computers and computer networks to 
give teachers new tools to facilitate teaching. In other words, CMSTA describes the ways 
teachers could use computer systems and networks to transfer, store and retrieve information 
for the purpose of facilitating the teaching process. Implied in this conception is the notion 
that computers and computer network are taken as a single entity which is primarily a 
medium for supporting the teaching/learning process rather than being the teacher. In order to 
support the teaching/learning process, CMSTA entails the use electronic mail and real-time 
chat capabilities to deliver instructions and facilitate student-to-student as well as 
student-to-teacher interactions across a desk, classroom or the world.  

2.2 Mathematics Anxiety 

Mathematics anxiety is a phenomenon that is often considered when examining students’ 
problems in mathematics. One of the earliest definitions of mathematics anxiety was that 
provided by Richardson &Suinn (1972) as feelings of tension and anxiety that interfere with 
the manipulation of numbers and the solving of mathematical problems in a wide variety of 
ordinary life and academic situations. Subsequently, mathematics anxiety was variously 
defined by May (1977) as the feelings of uncertainty and helplessness in the face of danger; 
Cemen (1987) in Trujillo et. al., (1999) as a state of anxiety which occurs in response to 
situations involving mathematics that are perceived as threatening to self-esteem; Ashcraft & 
Faust (1994) as the feeling of tension, helplessness, mental disorganization and dread one has 
when required to manipulate numbers and shapes and the solving of mathematical problems; 
Ashcraft (2002) as a feeling of tension, apprehension, or fear that interferes with mathematics 
performance.  

Others defined mathematics anxiety in terms of a chain reaction. For example, Mitchell (1987) 
stated that mathematics anxiety experienced in the present has its roots in the past. Anxiety is 
perpetuated through negative self-talk manifesting in beliefs which cause anxiety. This leads 
to physical symptoms, an inability to think and avoidance which, in turn, leads to the inability 
to perform, causing anxiety and more negative self-talk, and the continuation of the 
mathematics anxiety cycle (Mitchell, 1987). This cycle leads to negative educational and 
societal mathematics attitudes which often become a self-fulfilling prophecy, and generally 
leads to mathematics avoidance (Williams, 1988).  

Recognizing the complexity of mathematics anxiety is key to understanding the phenomenon. 
Mathematics anxiety is not a discrete condition but rather it is a construct with multiple 
causes and multiple effects interacting in a tangible manner that defies simple diagnosis and 
simplistic remedies (Martinez & Martinez, 1996). Smith and Smith’s (1998) definition takes 
into consideration this intricacy by encompassing both the affective and cognitive domains of 
learning. In line with this, mathematics anxiety was defined as a feeling of intense frustration 
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or helplessness about one’s ability to do mathematics, and can be described as a learned 
emotional response to participating in a mathematics class, listening to a lecture, working 
through problems, and/or discussing mathematics to name but a few examples (Hembree, 
1990; Le Moyne College, 1999). 

In this work, mathematics anxiety is conceptualized in line with both Smith & Smith’s (1998) 
as well as Aschraft’s (2002) definition to mean the exhibition of a feeling of intense 
frustration or helplessness about ones mathematics performance ability that creates tension, 
apprehension or fear in the individual which eventually interferes with his mathematics 
performance.   

 

3. Theoretical Framework 

Increasing recognition of the potentials of computer usage in the teaching/learning process 
has encouraged innovative approaches to the design of both classroom and distance 
teaching/learning. These approaches have contributed to a movement away from the 
duplication of traditional instructional methods, both in the classroom and at a distance 
(Turoff, 1995) towards more resource-based ones that no longer emphasize the teacher as the 
main source of knowledge (Smith and Kelly, 1987; Beaudoin, 1990; Gunawardena, 1992). 
Garrison (1993) and Crotty (1994) held that this perspective within technology use in 
education aligns itself with the principles of constructivism. In this study, it is thus held that 
the pedagogical basis for the use of computers to enhance the teaching/learning process lies 
within the principles of constructivism. Therefore, the theoretical framework guiding this 
study is positioned within the principles of constructivism. 

As a theory based on observation and scientific study about how people learn, constructivism  
holds that people construct their own understanding and knowledge of the world through 
experiencing things and reflecting on those experiences, i.e. we are active creators of our own 
knowledge. Constructivist approaches were followed in the deployment of the CMSTA when 
tools such as discussion forums, wikis and blogs were used in such a way as to enable 
learners to actively engage in knowledge construction.  

 

4. Problem Statement 

It was observed that (i) new technologies are failing to penetrate the Nigerian education 
system (Nnoli and Sulaiman, 2001) despite Nigeria’s National Policy on Education’s (FGN, 
2004) categorical emphasizes that modern educational techniques shall be increasingly used 
and improved upon at all levels of the educations system, (ii) the teaching of mathematics to 
engineering students in most tertiary institutions in Nigeria is largely performed using 
traditional approaches ( i.e. talk and chalk) despite the fact that the use of multimedia 
courseware in engineering has rapidly gained popularity (Reagan and Shepard, 1996), (iii) 
mathematics teaching in Nigeria is lagging behind the teaching of other subjects like physics, 
chemistry and biology in term of experimentation, despite the fact that it has been established 
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that experiments help students in their learning (Bourne et al, 1996). These shortcomings 
might have been responsible for some observed high MALs exhibited by many engineering 
students in tertiary institutions in Nigeria. High MAL can constitute stumbling blocks to the 
students’ full understanding of the applications of mathematics in the engineering profession. 
Based on the belief that computer usage in the teaching/learning process is capable of not 
only increasing students’ mathematics achievement, but can also help in lowering their MALs; 
this study was therefore undertaken with the hope that the use of the CMSTA will address this 
problem.  

 

5. Objectives 

The main purpose of carrying out this research work was to take advantage of emerging new 
technologies in the field of Information and Communications Technology (ICT) to study the 
effects of a CMSTA on mathematics anxiety of engineering students. Specifically, the study 
sought to determine: 

1. If the mean MAL of the students taught mathematics using the CMSTA will be 
significantly lower than that of those not taught with the same approach? 

2. Whether the MALs of the students taught mathematics using the CMSTA will 
significantly differ by gender? 

 

6. Research Questions 

1. Will the mean MAL of the students taught mathematics using the CMSTA be lower than 
that of those not taught with the same approach and to what extent? 

2. Which gender will exhibit lower MAL amongst the students taught mathematics using 
the CMSTA and to what extent? 

 

7. Research Hypotheses 

Ho1:  There is no significant difference between the mean MAL of the students taught 
mathematics using the CMSTA and that of those not taught with the same approach. 

Ho2:  Gender difference in the MALs of the students taught mathematics using the 
CMSTA is not significant. 

 

8. Methodology 

8.1 Research Design 

This quasi – experimental research adopted the pretest-posttest Non Equivalent Groups 
Design (NEGD) approach.  
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8.2 Sample and Sampling Procedure 

Both control and experimental groups were drawn from Kaduna Polytechnic. Situated in the 
northwest of Nigeria, this institution is one of the largest of its kind in terms of student and 
staff population, courses offered, infrastructure and facilities. It is therefore believed that 
generalization of results obtained from sample drawn from the institution suffices. Subjects 
targeted were students of National Diploma I & II (i.e. NDI & NDII) as well as Higher 
National Diploma I & II (i.e. HNDI & HNDII) levels. The treatment was administered during 
the second semester of the 2010/2011 academic session. Only NDI and HNDI students take 
second semester mathematics courses. Consequently, the study sample was drawn from NDI 
and HNDI. The experimental and control groups were drawn from departments in the 
Schools of Industrial Engineering and Natural Resources Engineering respectively. In each 
school, one HNDI and one NDI class were randomly chosen. A sample of 470 students (with 
267 in the experimental and 203 in control groups) and 445 students (with 256 in the 
experimental and 189 in control groups) took the pretest and posttest respectively. Table 1 
shows the detail breakdown of sample of the study. 

The difference between the number of students who took the pretest and posttest was 
attributed to the fact that there was attrition in the period between the pretest and posttest. A 
combination of the convenience, purposive and random sampling procedures was adopted to 
select the samples used. The convenience sampling procedure was adopted when Kaduna 
Polytechnic was chosen as the institution where the study was to be conducted. For, the 
researcher is a staff of the institution and therefore using students of the institution will be 
most convenient to him. Since only students that offer mathematics courses in the semester in 
which the experiment was carried out could be used, purposive sampling procedure was 
therefore employed in the determination of the level whose students were used. The random 
sampling procedure was used to assign the schools into both the control and experimental 
groups. It was also employed to choose the levels used in each group. 

Table 1. Distribution of sample of the study 

Group Department Level Sex 
Sample 

Pretest Posttest

Experimental 

Chemical Engineering HND I 

M 113 111 

F 31 28 

Total 144 139 

Computer Engineering ND I 

M 99 97 

F 24 20 

Total 123 117 

Sub Total 267 256 

Control 

Civil Engineering HND I 

M 105 95 

F 10 8 

Total 115 103 

Mineral Resources 

Engineering 
ND I 

M 71 71 

F 17 15 

Total 88 86 

Sub Total 203 189 

Grand Total 470 445 
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8.3 Instrumentation 

The Revised Mathematics Anxiety Rating Scale (RMARS), a 24-item instrument designed by 
Suinn and Winston (2003) to measure the degree of mathematics anxiety of respondents, was 
adapted and used. RMARS uses a five point Likert scale format with the following categories: 
1 for not at all, 2 for a little, 3 for a fair amount, 4 for much and 5 for very much. For each 
RMARS, the total score ranges from 24 to 120, with higher scores correlating with higher 
MALs. The MAL of subjects with total a RMARS score from 24 – 47 was adjudged to be 
very low; 48 – 71, low; 72 – 95, high and 96 – 120, very high. From this categorization, it 
follows that the minimum score for a student to be adjudged to have exhibited high 
mathematics anxiety is 72.  

Suinn and Winston (2003) reported that the RMARS has a Cronbach alpha of 0.96 and a 
test-retest reliability coefficient of 0.90 ( .001), indicating that it has high internal 
consistency and very reliable. However, the need to determine new reliability estimate for the 
RMAR used in relation to this study became pertinent since adaptation of the instrument 
demands that some items have to be modified while others were discarded and replaced. A 
pilot test was thus carried out during the first semester of the 2010/2011 academic session. 
The data obtained from the pilot study was analyzed to determine the difficulty and 
discrimination indices of each item as well as the reliability coefficient of the instrument. The 
reliability coefficient of the RMARS used was determined by subjecting the scores obtained 
from the pilot study to the Kuder-Richardson Formula 21 where a reliability coefficient of 
0.94 was obtained. This suggests that the RMARS used was quite a reliable measuring 
instrument for the study. 

8.4 Treatment and Treatment Procedure  

The control group was taught mathematics using the conventional approach while the 
experimental group was taught with the CMSTA. The CMSTA, which was adapted from 
Nordinet. al.’s (2005) eLearning instructional approach design model, has three main features, 
viz: Mathematics Teaching Approaches (MTA), Lesson Sequencing Approaches (LSA), and 
Modularization of MTA and LSA. MTA has six features, viz: the expository, modeling, 
coaching, articulation, reflection and exploration approaches. LSA has three components, viz: 
scaffolding, increasing complexity and increasing diversity. Each module has four main 
submodules built into each mathematics course materials taught, viz: Teacher, Revision, 
Exercise and Reinforcement submodules. After assignment of subject to experimental and 
control groups, administration of the treatment lasted for 12 weeks. 

8.5 Data Collection and Analysis Procedures 

The RMARS was administered at the beginning and end of the second semester of the 
2010/2011 academic session as pretest and posttest respectively by the researcher. The Mean, 
Standard Deviation, Standard Error of the Mean and t-test statistics were used for data 
analyses. The hypotheses were tested at the 95% confidence level.  
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9. Results 

9.1 Descriptive Statistics 

To answer the research questions, the Mean, Standard Deviation and Standard Error of the 
Mean (see Table 2) were computed. Results obtained showed that:  

1) the pretest and posttest mean RMARS scores of males (i.e. 46.14 and 34.01) in the 
experimental group were lower than that of their counterparts in the control group (i.e. 
46.91and 45.53) by 0.77 and 11.52 respectively.  

2) while the pretest mean RMARS scores of females (i.e. 45.77) in the experimental group 
was higher than that of their counterparts in the control group (i.e. 45.44) by 0.33, the posttest 
mean RMARS scores of females (i.e. 33.73) in the experimental group was lower than that of 
their counterparts in the control group (i.e. 45.44) by 11.71.  

3) the pretest mean RMARS scores of the experimental group (i.e. 46.10) was lower than 
that of the control group (i.e. 46.70) by 0.6 and posttest mean RMARS scores of the 
experimental group (i.e. 34.00) was also lower than that of the control group (i.e. 45.50) by 
11.50. 

4) the pretest and posttest mean RMARS scores of females in the experimental group were 
lower than that of their male counterparts by 0.37 and 0.28 respectively. 

From (1) – (3) above, it therefore follows that the experimental group exhibited lower 
mathematics anxiety than the control group. Also, (4) above implies that the female students 
taught mathematics using the CMSTA exhibited lower MALs than their male counterparts. 

Table 2. Descriptive Statistics of RMARS scores by Group, Gender and Test-Type 

Group Gender Test N Min Max Mean SD Se 

Experimental 

Male 
Pretest 208 24 100 46.14 18.57 1.29 

Posttest 212 24 79 34.01 14.12 0.97 

Female
Pretest 48 24 93 45.77 18.50 2.67 

Posttest 55 24 75 33.73 13.92 1.88 

Both 
Pretest 256 24 100 46.10 18.52 1.16 

Posttest 267 24 79 34.00 14.05 0.86 

Control 

Male 
Pretest 166 24 101 46.91 18.77 1.46 

Posttest 176 24 101 45.53 19.02 1.43 

Female
Pretest 25 24 81 45.44 15.61 3.12 

Posttest 25 24 81 45.44 15.55 3.11 

Both 
Pretest 191 24 101 46.70 18.36 1.33 

Posttest 201 24 101 45.50 18.59 1.31 
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9.2 Inferential Statistics 

To test the research hypotheses at the 95% confidence level, the t-test statistics was employed. 
Results obtained showed that: 

(1) While the difference between the:  

a) pretest and posttest mean RMARS scores of the control group was not significant, it was 
significant for the subjects in the experimental group (see Table 3). 

Table 3. Paired Sample t-test Analysis of Significance between the Pretest and Posttest 
RMARS scores by Groups 

Variable Group Test N Mean SD df t p 

RMARS 
Scores 

Control 
Pretest 189 46.96 18.31

188 1.40 0.20 
Posttest 189 46.86 18.37

Experimental 
Pretest 256 46.07 18.52

255 28.78 0.00*
Posttest 256 34.38 14.2 

*p < .05 

b) experimental and control groups’ the pretest mean RMARS scores was not significant, it 
was significant in the case of posttest scores (see Table 4).  

Table 4. Independent Sample t-test Analysis between Experimental and Control Group 
RMARS Scores by Test-Types 

Variable Test Group N Mean SD df t p 

RMARS 
Scores 

Pretest 
Experimental 256 46.07 18.52

445 -0.37 0.70 
Control 191 46.72 18.36

Posttest 
Experimental 267 33.95 14.05

466 -7.67 0.00*
Control 201 45.52 18.59

*p < .05 

c) pretest and posttest mean RMARS scores of both the males and females in the control 
group were not significant, these differences were significant for both males and females in the 
experimental group (see Table 5). 
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Table 5. Paired Sample t-test Analysis of Significance between the Pretest and Posttest 
RMARS Scores by Groups and Gender 

Variable Group Gender Test N Mean SD df t p 

RMARS 
Scores 

Control 

Male 
Pretest 166 46.91 19

165 1.40 0.16 
Posttest 166 46.83 19

Female
Pretest 23 47.30 15

22 0.60 0.56 
Posttest 23 47.04 15

Experimental 

Male 
Pretest 208 46.14 19

207 26.16 0.00*
Posttest 208 34.20 14

Female
Pretest 48 45.77 19

47 12.09 0.00*
Posttest 48 35.15 14

* 	 	 .05 

(2)  Experimental group’s male and female pretest as well as posttest mean RMARS scores 
were not significant (see Table 6).  

Table 6. Independent Sample t-test Analysis of Significance between the Male and Female 
RMARS Scores by Groups and Test-Types   

Variable Group Test Gender N Mean SD df t p 

RMARS 
Scores 

Experimental 
Pretest 

Male 208 46.14 19
254 0.12 0.9

Female 48 45.77 19

Posttest
Male 212 34.01 14

265 0.13 0.9
Female 55 33.73 14

From (1a) and (1b) above, Ho1 is therefore rejected and the alternative upheld. Also (1c) and 
(2) implies that Ho2 has to be upheld and the alternative rejected. 

 

10. Findings and Discussion 

10.1 Findings 

1. The MALs of the students taught mathematics using the CMSTA was significantly lower 
than that of those not taught with the same approach. 

2. Though the mean RMARS scores of students taught mathematics using the CMSTA 
differ in favour of the females, gender difference in MALs of students taught using the 
CMSTA was not significant. 

10.2 Discussion 

The rejection of Ho1 may be attributed to the effect of treatment on the experimental group.  
This line of reasoning is supported by the fact that while no significant difference was found 
between the pretest and posttest mean RMARS scores of subjects in the control groups, as for 
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the subjects in the experimental group this difference was significant. Also, the result 
suggests no significant difference between the experimental and control groups pretest mean 
RMARS scores while for the posttest scores, this difference was significant. 

This result is similar to that obtained by Taylor (2008), who set forth to examine the effects a 
web-based, computer-assisted curriculum in remedial mathematics classes on mathematics 
anxiety in addition to the main purpose of her study which was to look at differences in 
student achievement in a web-based, computer-assisted curriculum in remedial mathematics 
classes as compared to classes that use traditional lecture method of instruction. She reported 
statistically significant differences from pretest to posttest for the experimental group, no 
statistically significant differences from pretest to posttest for the control group, and 
statistically significant differences from pretest to posttest for both (experimental and control) 
groups. She further reported that the anxiety levels of the experimental and control groups 
both decreased, but the anxiety level of the experimental group decreased more than that of 
the control group. In view of these results, she posits that in addition to the mathematics 
anxiety of the experimental group being less than that of the control group, it decreased at a 
greater rate in the experimental group than the control group.  

The retention of the Ho2 may be attributed to the effect of treatment on the experimental 
group, as being homogenous. This line of reasoning is supported by the fact that both males 
and females in the experimental group were exposed to the same treatment at the same time 
and under the same condition throughout the treatment period. Therefore, it is only natural 
that since the treatment has impacted on the experimental group, as can be seen from the 
rejection of Ho1, both genders would have contributed approximately equally towards the 
result. In this regard, the results suggest that while no significant difference was found 
between the pretest and posttest mean RMARS scores for both male and female subjects in 
the control group; in the case of the male and female subjects in the experimental group the 
difference was significant. Furthermore, the result indicates no significant difference between 
the male and female pretest as well as posttest mean RMARS scores for the experimental 
group. 

This finding is similar to that obtained by Gierl and Bisanz (1995) who found no significant 
gender difference in the mathematics anxiety in the early grades. However, this result is 
different from that obtained by Bernstein, Reilly, and Cote-Bonanno (1992) as well as 
Campbell and Evans (1997) who reported that females exhibit more mathematics anxiety in 
secondary schools and colleges.The belief that this finding is attributed to the treatment is 
further supported by research findings which suggested that teachers can prevent and reduce 
mathematics anxiety bydesigning better teaching practices (Cornell, 1999; Steele and Arth, 
1998), creating a comfortable atmosphere (Jackson and Leffingwell, 1999; Steele and Arth, 
1998), providing encouragement (Godbey, 1997; Jackson and Leffingwell, 1999) etc. This 
study was an effort in that direction.  
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11. Conclusion and Recommendations 

Research on the effects of computer-based instruction encountered during literature search 
revealed that the positive effects of the use of computers for teaching to supplement regular 
instruction includes its ability to make students (a) learned more in less time, (b) had slightly 
higher grades on posttests, and (c) had improved attitudes toward learning (Kinney et.al., 
2004; Kulik&Kulik, 1991). In addition it was found that students benefited from 
computer-mediated learning when all students meet at the same time with the same instructor, 
which gave them a sense of community, and the students were more likely to meet the course 
objectives on schedule (Kinney & Robertson, 2003). Mediated learning offers students an 
alternative to the direct-instruction approach used in traditional lecture classes (Lundellet.at., 
2001).  

In view of the results obtained in this study and other similar ones from related studies, it was 
generally concluded that the treatment was able to lower the students’ MALs. Based on the 
findings of this study and other related ones, the following recommendations are put forward: 

1. The CMSTA should be adopted/adapted widely by mathematics teachers/lecturers in 
Nigerian tertiary institutions to teach engineering students. 

2. Use of ICT in teaching should be integrated into the mathematics education curricular of 
all levels of education in Nigeria.  

3. Government should enact policies that will encourage mathematics educators, ICT 
experts and community members to collaborate to create strategies to help achieve the goals 
of integrating ICT into the mathematics education curriculum. 

4. Mathematics teachers/lecturers in Nigerian tertiary institutions should be supported by 
their institutions’ authorities to continuously engage in professional development in the area 
of computer usage and applications in teaching. 

5. An awareness program should be developed for reluctant students to explain the benefits 
of using computers, software and the internet in the teaching/learning process. 

 

12. Implications of the Findings 

All stake holders in the Nigerian education sector should put all hands on deck to begin to 
ensure that the full benefits of ICT integration into the teaching/learning process are fully 
harnessed. Based on the positive effects of technology integration into mathematics teaching 
on students’ MAL, mathematics lecturers in tertiary institutions in Nigeria should be 
encouraged to develop teaching strategies which incorporates ICT usage that will help them 
address the challenges mathematics anxiety and other psychological constructs pose to 
mathematics learning. 
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13. Contributions of the Study to Knowledge 

It is believed that this study has: 

1. added to the body of knowledge on the positive effect of deploying computers to enhance 
teaching and learning of mathematics in Nigeria thereby reducing the existing dearth of 
research work in this area.  

2. provided mathematics teachers/lecturers teaching mathematics to engineering students in 
tertiary institutions in Nigeria with a framework which will assist them develop their 
customised computer application packages for the purpose of helping to reduce their students 
MAL.  

3. contributed to literature which education policy makers in Nigeria may use to come up 
with new policies on computer usage in the teaching/learning process. 

 

14. Limitations of the Study 

There may be many other possible limitations of this study; one considered worthy of noting 
is that the length of the study was limited to one semester. A lengthier period of study may 
have produced a different result.  

 

15. Areas for Further Research 

A similar research on the effects of the CMSTA on MALs of other science and technology as 
well as social science and business studies students in Nigeria’s tertiary institution should be 
undertaken. 
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