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Abstract—Most students especially at the secondary
school level have little or no interest in the subject
‘Mathematics’. Mathematics teachers have sought for
better ways to present the subject so as to captivate the
interest of students in order to improve their performance
in Mathematics. In this paper, the study on the
assessment of multimedia technology method of teaching
Mathematics in secondary schools was carried out in
Abuja using a public and private secondary school at
different locations. The students were taught using the
multimedia technology method and the traditional chalk
and talk method. The students taught with the multimedia
method were termed the experimental group while the
students taught with traditional method were termed the
control group. Questionnaires were being distributed to
the students to fill after which a post-test of the same
questions was administered to the students. The
responses from the questionnaire were analyzed using
frequencies and percentages to find out the method of
teaching the students preferred most. Also, the analysis of
the post-test result with a paired sample t-test clearly
showed there was a significant difference in the mean
scores of both teaching methods. The multimedia
technology teaching method impacted greatly on the
interest and performance of the students in Mathematics.

Index Terms—Assessment, multimedia technology,
traditional teaching methods, mathematics, students

|. INTRODUCTION

“Ref. [1]” Explained educational technology as the
methods and professional ways that instigate learning
processes and improvement in the performance of
teaching by the creation, management and application of
the right technological processes and resources. Simply,
educational technology is clearly defined as a variety of
tools that will appear helpful in learning processes that
are problem based or student centered learning which
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urges the teacher to become a facilitator that will help the
learners to discover knowledge rather than to be an
instructor who believes that he has all the knowledge to
give to the learners who will benefit from it [2].
Educational Technology also known as “Learning
Technology” mostly comprised of the use of
technological terms and methods in the learning and
teaching process [2]. Here the term “Technology” does
not only constitute of using recent methods and
equipment’s like whiteboards, laptops, internet, Wi-Fi,
smart phones, YouTube and a variety of others, although
today’s learners mostly prefer them for their learning
potentials, but they also encircle well organized and
improved learning management systems, category of
information given out, teaching effectively and managing
masses of students, feedback mechanisms and
methodologies of evaluating performance [3].

Multimedia Learning Environment (MLE) has
provided a technological based learning environment
where students can provide solutions to problems by
exploring things on their own, collaborations and active
participation. Models, materials for study and simulations
that are media rich such as animated and still graphics,
audios and videos implemented in a well-organized
pattern promotes learning of new ideologies very
effectively. Multimedia interactive nature has provided
the enablement to improve on the traditional “chalk-and-
talk" method of teaching [4]. Learning has been made
more flexible for learners to get use to self-learning
strategies. It has enabled both the learners and educators
to collaborate in local settings and has greatly expanded
both the learners and educators role. It has further
encouraged and enhanced peer learning as well as
creativity and innovations by individuals [4].

“Ref. [3]” Explained that multimedia enhances the
mastering of vital skills of a student by proper practice
and drilling. It has also helped in providing solutions to
problems by the use of learning how to do it yourself and
the understanding of abstract concepts.
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Multimedia has provided improved access to both
teachers and students in locations that are remote,
facilitated individual and group learning, helped in the
managing and administering of classroom activities and
the content of learning and also in the simulation of real
life problems in different environments. Multimedia
Technology has been used and experimented by different
institutions of learning at all levels around the world in
the modes of their own designs [3].

Continuous developments and changes in all fields of
information technology have created new opportunities
and channels to boost on educational and teaching
methods. On one side, these have boost the abilities of
educational instructors to table information in a media
enhanced and interactive format in comparison to the
chalk and talk traditional method of teaching. It has
helped students by giving to them information in ways
that has made it easier to comprehend, deal with and
retrieve [5].

Multimedia technology method of teaching in
mathematics could be adopted as a teaching tool, not as a
preconception. Learning mathematics is to mold students’
logical reasoning ability of learning. Teaching process
must be knowledgeable with the skills, means and
methods. In many countries of the world, Mathematics is
made a compulsory subject at the primary and secondary
level of education due to its importance in the aspect of
science and technology [6]. Multimedia courseware
mainly uses sounds, images and so on to assist students in
understanding and overcoming their difficulties of
learning the subject. The application of multimedia
technology method to create teaching situations, already
existing cognitive structure and new knowledge in
students, helps students to be conversant with expanding
their knowledge [7].

“Ref. [8]” stated that students’ academic achievement
in Nigeria has been a great source of concern to
government, educators, researchers and parents. [8]
Stated that mathematics has a great importance on the
national development of Nigeria as a country and such,
cannot be overlooked. Most students especially at the
secondary school level have little or no interest in the
subject ‘mathematics’. Mathematics teachers have sought
for better ways that the subject can be presented so as to
captivate the interest of students in order to improve their
performance in mathematics especially at their national
examinations. Most of the schools that have adopted the
use of multimedia technology as a method of teaching
have notice that students tend to perform better and show
more interest in class while lessons are going on. This
study focuses on the assessment of multimedia
technology method of teaching mathematics in secondary
school to find out if there is any significant difference
between the multimedia method of teaching and the
traditional chalk and talk method of teaching and to also
find out which of the two methods the students preferred
the most.

This study is aimed at assessing the impact multimedia
technology method of teaching has made on the
improvement and interest of secondary school students in
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Mathematics. The study sets to achieve the following
objectives:

e To find out the significant difference between
multimedia technology method of teaching and
the chalk and talk traditional method of teaching
on the performance of the students in Mathematics.

e To find out the method of teaching the students
preferred most in their Mathematics class.

A. Research Hypothesis

The research hypothesis for this study was tested at
0.05 level of significant.

e HO1: No significant difference exists between the
mean scores of the experimental and control
groups.

The structure of the remaining parts of this paper is
stated as follows: the review of related work on the
assessment of multimedia technology in the teaching of
mathematics in secondary schools is been discussed in
section two. Section three presents the analysis of data
collected and the results from the analysis, section four
presents the discussion of the results from the analysis
carried out. Finally, section five presents the conclusion
and suggestion for further work.

Il. RELATED WORK

In the research to investigate the effectiveness of
multimedia on the performance of students in
mathematics in senior secondary schools, [9] selected
two schools randomly which was used for the
experimental and control group respectively. A
Mathematical Achievement Test (MAT) was conducted
with a reliability test of 0.81 using KR-20. The test scores
were analyzed using ANCOVA. The result from the
analysis showed that the mean achievement scores of the
experimental group were higher than the mean
achievement scores of the control group and
consequently, the mean achievement scores for the male
students was higher than that of their female counterparts.
In conclusion, the use of multimedia in teaching
mathematics in secondary schools showed a positive
influence on the academic performance of the secondary
school students.

In a study to examine the issues that are related to new
methods of integrating technology into mathematics
education, [10] presented methods of teaching courses in
mathematics using multimedia technology. Multimedia
based approach was specifically used in the teaching
process of calculus and Numerical methods to module the
impact on students’ performance. Empirical data were
collected from the control and experimental group that
was created and analyzed. The results from the study
showed that the multimedia based teaching and learning
process greatly influenced the students’ performance
positively in the Calculus and Numerical module method.
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In a study to examine the factors that affected teachers’
performance and continuous use of a multimedia-
enhanced content that was developed by using an
extension of the Unified Theory of Acceptance and Use
of Technology (UTAUT2) as a framework for their
research. [11] Gave out 2000 samples to the teachers, out
of which 1137 were collected and tested using the
regression analysis. From the result gathered with an
exception of performance expectancy, every other factor
depicted a statistically significant effect on teachers’
acceptance and used of the developed content. The
findings from the analysis are intended to be adopted by
the government and other stake holders to promote the
acceptance and the application of the developed
framework in schools in Tanzania.

In their paper, [12] developed a software that is user
friendly for educational purpose using multimedia
technology by developing an animation for three
dimensional (3D) model to simulate the assembling and

disassembling procedure of high speed flow shock tunnel.

The results indicated an increased in the acceptance level
of the students’ teaching with multimedia approach than
the traditional teaching methods in the topic “shock
tunnel” in mechanical engineering. With the model, there
was an improvement in the level of understanding,
interactivity and cognition of the shock wave concept in
the shock tunnel facility for the students and the students’
scores was improved from 31 percent to 69 percent.

In a paper aimed at investigating the impact
multimedia technologies has on the effectiveness and the
enhancement of teaching children at the early stage in
primary schools in Jordanian. [5] Developed a program to
test the abilities of the students on whether they
understood the skills and basic knowledge in
mathematics. Two groups were selected from a local
school based on the way their own classes are distributed.
The first group was taught the subject in basic
mathematics with the application of a developed program
while the second groups were taught with the normal
traditional method of teaching. The results showed that
using an enhanced multimedia teaching methods could be
effective in drawing the children’s attention at this age
most importantly when cartoon characters are been
adopted. There was no significant difference in
knowledge skills, absorption of information in relation to
gender distribution and learning. Their future work is
based on conducting a field study on the students to
assess the effectiveness of implementing an interactive
multimedia system with a bigger experimental groups
using different game applications and apply them to
various subjects of area of knowledge so as to give a
more generalize outcome of result and to study the
necessary disadvantages of making use of these
educational games on students.

“Ref. [3]” Carried out a study on analyzing the
importance of multimedia in different fields of current
educational system. From their literature in reference to
various approaches by different universities, it was
discovered that multimedia had larger potentials to
impact multi-modal, life-long educational and flexibility
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to different learners. The study of the literatures clearly
demonstrated the qualifications of multimedia as a wide
source of customized learning environments to absorb
various behavioural problems such as the building of
confidence and stress reduction. It clearly showed that
multimedia when used in the right direction can help in
the strengthening of visual processing and building the
psychomotor development of intended users.

In the survey done by [13] a multimedia learning
system using Microsoft Visual Basic 6.0 and Microsoft
Office 2003 was developed which could be used for the
learning and teaching of mathematics in senior secondary
school. The experiment was used to test the hypothesis
that multimedia based learning system to enhance the
learning and teaching of mathematics. Empirical study
was done to know the reasons for the poor students’
performance in mathematics and the opinion of education
stakeholders on the importance of multimedia learning
system were sought for. The results from the respondents
were scientifically and interpreted. Ninety one percent of
the sample population agreed to the fact that multimedia
based learning system enhances learning and was very
beneficial to the learning and teaching of mathematics.
The research which was evaluated in Enugu state of
Nigeria with a random sample of fifty schools showed
that a student who failed with like zero percent with the
traditional chalk and talk method of teaching was
expected to score at least forty percent when multimedia
method was used.

In their study, [14] focused on discovering how
effective the teaching mathematics was using information
and communication Technology (ICT) in comparison to
the traditional teaching method at the secondary level in
Pakistan. Samples of 120 students studying mathematics
in class ix were considered from the public and private
schools using the same syllabus with computer lab
facilities were used. The students were grouped into
experimental and control group. The group labeled the
experimental group was tutored with ICT while the
control groups were tutored with the traditional method.
A test was administered to the students by their teacher
after teaching the students with the two methods. The
data collected was their scores and was tested by the
split-half (odd-even) method. The result showed that ICT
was effective in the achievements of the students
academically in mathematics from the private school
while ICT was least effective for students’ academic
achievement for the public schools due to the sufficient
availability of technological facilities in the private
schools and their homes in comparison to the public
schools with no sufficient facilities and less interest in the
us technology.

“Ref. [15]” In the study carried out, developed a
survey instrument which was used to gather needed
information to identify students’ preference for
multimedia-based mathematics instruction compared to
the traditional instruction method. High school students
studying mathematics were involved in the study. The
students were told to complete a presentation survey
voluntarily which was used to evaluate their preference
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for a specific method of presentation. The 5-point Likert
scale with 17 statements were assessed which presented a
four number code for matching the surveys that were
collected throughout a term. The analysis of the collected
data was statistically analyzed using the frequency counts,
means,  percentages and  standard  deviations
measurements. The results showed that there was a
significant difference in the survey statements that were
associated with students that preferred the multimedia
presentation method.

“Ref. [16]” based their study from the results of testing
a number of multimedia packages that are interactive
which was carried out from grade one to four. The
packages in the multimedia contents were mostly applied
in subjects like mathematics, science, geography and so
on. They came to the conclusion that interactive
multimedia proved better compared to the traditional
teaching methods that depended on the lecturing and
classrooms methods that was done using the talk and
chalk method.

I1l. RESEARCH METHODOLOGY
A. Data Analysis Procedure

In order to embark on the research for the assessment
of teaching mathematics using multimedia technology
method in secondary schools in Abuja, a questionnaire
was developed to enable us collect the needed data to be
used for analysis. Students totaling a hundred and fifty
(150) were randomly selected from a public and private
secondary school were considered as the sample for this
study. The questionnaires were been distributed to the
students to fill after being taught the same topic in

Mathematics over a period of time using the multimedia
technology teaching method and the traditional teaching
method. The students were made to understand that
filling the questionnaire was a voluntary process and that
there was no penalty whatsoever for not filling the
questionnaire but that it will be of help in making the
study a success. The students were also subjected to write
a post-test made up of ten (10) questions from the
selected topic in Mathematics that was taught using both
teaching methods. The students who were been taught
with the multimedia method were considered as the
experimental group while the students who were been
taught with the traditional teaching method were
considered as the control group. The post-test results
were scored over twenty (20) with two (2) marks
awarded to each correct questions. The collected data on
the post-test was analyzed using the paired samples t-test
to test the null hypothesis that was stated. To find out the
teaching method the students preferred most in their
Mathematics class, the results of the questionnaires
gathered were analyzed by finding the frequencies in
percentage of the responses to each of the question with a
pie chart illustrating the most preferred method of
teaching by the students.

B. Results

The results from the tables and the pie charts depicts
high frequencies and percentage for the strongly agree
and agree responses which clearly showed that the
students highly preferred the multimedia method of
teaching to the traditional chalk and talk method of
teaching.

Table 1. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s first question.

Multimedia method allows for better understanding of any topic been taught in mathematics
Frequency Percent Valid Percent Cumulative Percent

Valid Strongly Disagree |5 3.4 3.6 3.6

Disagree 11 7.6 7.9 114

Neutral 11 7.6 7.9 19.3

Agree 64 441 45.7 65.0

Strongly Agree 49 33.8 35.0 100.0

Total 140 96.6 100.0

Missing System 5 3.4
Total 145 100.0

Multimedia method allows for better understandingof any topic been taught in mathematics

[E strongly Disagree
M Disagree

W neutral

Eagree
Cstrongly Agree

Fig.1. Pie charts for the first question.
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Table 2. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s second question.

Multimedia method helps to improve on the interaction between the teacher and the students
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 4 2.8 2.9 2.9

Neutral 7 4.8 5.0 7.9

Agree 61 42.1 43.6 514

Strongly Agree | 68 46.9 48.6 100.0

Total 140 96.6 100.0

Missing System | 5 3.4
Total 145 100.0

Multimedia method helps to improve on the interaction between the teacher and the students
M pisagree

W Heutral

W Agree

[ Strongly Agree

Fig.2. Pie chart for the second question.

Table 3. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s third question.

Multimedia method draws my attention when teaching is on going
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 2 1.4 1.4 1.4

Neutral 2 14 14 2.9

Agree 70 48.3 50.0 52.9

Strongly Agree | 66 455 47.1 100.0

Total 140 96.6 100.0

Missing 5 34

System
Total 145 100.0

Multimedia method draws my attention when teaching is on going

H Disagree

W Neutral

W Agree

M strongly Agree

Fig.3. Pie chart for the third question.
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Table 4. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s fourth question.

Multimedia method helps me comprehend better and retain the information gathered
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 2 14 1.4 1.4

Neutral 1 N N 2.1

Agree 76 52.4 54.3 56.4

Strongly Agree | 61 42.1 43.6 100.0

Total 140 96.6 100.0

Missing System |5 3.4
Total 145 100.0

Multimedia method helps me comprehend better and retain the information gathered

= Disagree

[l Neutral
.Agree

(] Strongly Agree

Fig.4. Pie chart for the fourth question.

Table 5. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s fifth question.

Multimedia method helps to increase my knowledge and ability to think fast
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 4 2.8 2.9 2.9

Neutral 4 2.8 2.9 5.7

Agree 52 35.9 37.1 42.9

Strongly Agree | 80 55.2 57.1 100.0

Total 140 96.6 100.0

Missing System |5 3.4
Total 145 100.0
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Multimedia method helps to increase my knowledge and ability to think fast

[ Disagree

W Nsutral

W Agree

[ strongly Agree

Fig.5. Pie chart for the fifth question.
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Table 6. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s sixth question.

Multimedia method makes notes taking during class much easier
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 11 7.6 7.9 7.9

Neutral 6 4.1 4.3 12.1

Agree 50 34.5 35.7 47.9

Strongly agree 73 50.3 52.1 100.0

Total 140 96.6 100.0

Missing System |5 34
Total 145 100.0

Multimedia method makes notes taking during class much easier

M pisagree

W Neutral

W Agree

[ Strongly agree

Fig. 6. Pie chart for the sixth question.

Table 7. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s seventh question.

multimedia method makes learning during mathematics class to be more organized
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 4 2.8 2.9 2.9

Neutral 2 14 14 4.3

Agree 53 36.6 37.9 42.1

Strongly Agree 81 55.9 57.9 100.0

Total 140 96.6 100.0

Missing System |5 34
Total 145 100.0

multimedia method makes learning during mathematics class to be more organized
HE Disagree

W Meutral

W Agree

M strongly Agree

Fig.7. Pie chart for the seventh question.
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Table 8. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire eighth question.

Multimedia method gives a better and easier illustrations on any topic in mathematics
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 4 2.8 2.9 2.9

Neutral 2 14 14 4.3

Agree 59 40.7 421 46.4

Strongly Agree | 75 51.7 53.6 100.0

Total 140 96.6 100.0

Missing System |5 34
Total 145 100.0

Table 9. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire’s ninth question.

Multimedia method gives a better and easier illustrations on any topic in mathematics

EDisagres

W Neutral

W Agree

[ strongly Agree

Fig.8. Pie chart for the eighth question.

Multimedia method highlights on vital points
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 7 4.8 5.0 5.0

Neutral 1 7 7 5.7

Agree 54 37.2 38.6 44.3

Strongly Agree 78 53.8 55.7 100.0

Total 140 96.6 100.0

Missing System |5 34
Total 145 100.0
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Multimedia method highlights on vital points

[ Disagree

W Neutral

W Agres

[ Strongly Agree

Fig.9. Pie chart for the ninth question.
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Table 10. Descriptive statistics showing the frequency and percentage value response of the students for the questionnaire tenth question.

| prefer multimedia method of teaching to the traditional method of teaching
Frequency Percent Valid Percent Cumulative Percent

Valid Disagree 2 14 14 14

Neutral 6 4.1 4.3 5.7

Agree 53 36.6 37.9 43.6

Strongly Agree | 79 54.5 56.4 100.0

Total 140 96.6 100.0

Missing System |5 3.4
Total 145 100.0

| prefer multimedia method of teaching to the traditional method of teaching

M Disagree

W Neutral

W Agree

[ strongly Agree

Fig.10. Pie chart for the tenth question.

The result from table 11 clearly depicts the descriptive mean score of the control group (traditional method test
statistics showing the mean and standard deviation scores score) with mean = 1.95. The standard deviation scores
for both the experimental group and the control group. of the both teaching methods shows that the two teaching
The mean score for the experimental group (multimedia method are similarly dispersed. N depicts the number of
method test score) with mean = 3.56 is larger than the students that were involved in the analysis.

Table 11. The descriptive statistics showing the mean and standard deviation scores for the multimedia and traditional methods of teaching.

Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean
Pair 1 Multimedia Method Test | 3.56 140 .578 .049
Score
Traditional Method Test | 1.95 140 .876 .074
Score
Table 12. Summary of Sample T-test for the Post-test scores.
Paired Samples Test
Paired Differences
95% Confidence
Std. Interval of the
Error Difference Sig.
Mean | Std. Deviation | Mean Lower Upper t df (2-tailed)
Pair 1 Multimedia Method 1614 1.063 .090 1.437 1.792 17.962 139 .000
Test Score -
Traditional Method
Test Score
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HO1: No significant difference exists between the
mean scores of the experimental and control groups.

The result from table 12 showed that the paired sample
test found the difference to be significant, t (139) =
17.962, p < 0.001. This implies that there is a significant
difference between the mean scores of the students taught
with the multimedia method of teaching and the students
taught with the traditional chalk and talk method of
teaching which rejects the null hypothesis that there is no
significant difference between the mean scores of both
methods.

IV. DiscussION

In relation to the findings gathered on the study of the
assessment of multimedia technology in the teaching of
Mathematics in secondary schools in Abuja, there was a
clear difference between the performances of the students
that were taught with multimedia teaching method
(experimental group) and the traditional chalk and talk
method (control group). The results from the descriptive
statistics and the paired sample test showed that the
students taught with the multimedia method had higher
mean scores than those taught with the traditional chalk
and talk method. This implies that the multimedia
technology method boost the teaching of mathematics

among students than the traditional chalk and talk method.

In addition, the results shown from the frequency and
percentage analysis of the questionnaire questions,
clearly explained with the responses and the pie charts
illustrations that the students mostly preferred the
multimedia method of teaching which helped to boost
their interest in Mathematics. The multimedia method of
teaching increased the participation and motivation of the
students during classes as the students were clearly
captivated while teaching was ongoing and as such, their
performance in the selected topic during the mathematics
class was boosted. From the results, one can state clearly
that with the presence of multimedia technological
materials for teaching, the learning capacity and interest
of the student was greatly improved upon and the
performance of the secondary students in Mathematics
was highly significant.

Many studies have pointed out the positive effect
multimedia technology method has on the attitudes of
students, their motivation and their attention during
classes. Some of the related work reviewed in this study
has shown that multimedia technology greatly influenced
the students’ learning process in mathematics. In the
study carried out by [9] using ANCOVA to analyze the
post-test. The result showed that using multimedia
technology method of teaching gave a positive influence
on the academic performance of the students. Similarly,
in the study done by [10] to examine the issues related to
new methods of integrating technology into Mathematics
education using multimedia technology, the result
showed that multimedia based teaching and learning
process greatly influenced the performance of the
students positively in the Calculus and Numerical module
method.

Copyright © 2019 MECS

V. CONCLUSION

The results obtained from this study have shown that
multimedia technology method has helped in assessing
the performance of the students by drawing their
attention to the subject “Mathematics”. The multimedia
technology method greatly improved the students’
performance positively and also made the learning
process more enjoyable, more attractive and provided for
a better and clearer comprehension of the topic that was
taught in Mathematics to the students. The pie chart
illustrations with the frequencies and percentages related
to the responses from the questionnaires clearly showed
that the students preferred the multimedia technology
method of teaching to the traditional chalk and talk
method. The result of the descriptive statistics showed
there a higher mean score for the multimedia method
than the tradition method. Also, the result from paired
sample t-test analysis showed that there was a significant
difference in the mean score of both teaching methods. In
conclusion therefore, the multimedia technology method
of teaching has impacted positively on the improvement
and interest of secondary school students in Mathematics.
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