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Abstract  This study aims to evaluate the 
effectiveness of multimedia-based learning on the 
academic achievement of science subjects in junior high 
school students. The method used in this research is 
descriptive. This study involved 40 junior high school 
students in Malaysia. The research sample was divided 
into two groups, namely conventional (control) and 
experimental (based on multimedia). Data obtained by 
providing pre-test and post-test to students. Data collected 
were analysed using descriptive and inferential statistics. 
A normality test is performed to determine the distribution 
of data. Data were analysed with a 5% T-test. The results 
of the analysis on the pre-test scores indicate that students 
in conventional and experimental teaching have the same 
level of knowledge, whereas in the post-test scores there 
are significant differences between traditional teaching 
scores and multimedia teaching. The finding of this study 
also showed that the student-centered learning approach 
was suitable for learning science subjects for secondary 
education. Students were found more active in engaging 
themselves in their learning and contribute to higher 
academic achievement in the post-test result. In 
conclusion, the use of multimedia elements in learning 
materials enables students to learn at their own pace. 
Through learning with the integration of 
multimedia-mediated content, student achievement in 
science subjects is enhanced, and it has helped students to 
develop a better understanding of science concepts and 
ideas. 
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1. Introduction
Our world had changed in conjunction with the 

development of Information and Communication 
Technology (ICT). The development of ICT allows the 
public to receive information in a more natural, better, and 
faster way. The integration of ICT in vocational education 
is very beneficial not only for teachers but also for 
students [1]. People can receive the information they need 
anytime and anywhere, and they have a computer or 
device that is equipped with the Internet [2, 3]. With the 
existence of ICT, our society was living in a life 
composed of electronic technology. Online learning 
technology is fundamental for educational institutions to 
develop their online learning systems [4]. The 
development of ICT in the world had brought 
transformational changes in numerous fields and careers, 
including the education field. ICT had been known as an 
invaluable asset and basic knowledge of 21st-century 
learning [5]. 21st century ICT skills are defined as the 
ability to use communication tools and other digital 
technology to solve any obstacles in the information 
environment [6]. Ministry of Education Malaysia had 
acknowledged technology, media, and information skills 
as necessary skills that must be possessed in 21st-century 
learning. 

The development of technology in education plays an 
essential role in implementing Education 4.0 [7]. 
Technology can help to support the teaching and learning 
process because learners can learn any information 
whenever and wherever they are, as well as active in the 
learning process [8]. With the development and efforts of 
ICT, transformational changes in Education 4.0 can be 
realized and continue to improve the quality of learning 



3626  The Effectiveness of Multimedia Learning on Academic Achievement in Reproduction Topic Science Subject   
 

[5]. The development of technical communication is one 
of the important things to ensure the suitability of 
graduates in educational institutions [9]. 

The use of multimedia can allow students to involve 
themselves actively in the learning process due to the 
combination of entertainment and education that 
contribute to the new learning concept named edutainment 
[10]. Multimedia in e-learning can stimulate students' 
thinking process, create an exciting teaching atmosphere, 
and increase the reading skills among students [11]. The 
use of multimedia can help to improve the attitude of 
students [11, 12]. Multimedia was not only can improve 
students' attitude, but also able to increase their interest in 
learning and improve their academic results [14]. 

Science is a subject that is studied by students ranging 
from elementary school to higher education in Malaysia. 
Through the learning of science education, learners can 
equip themselves with the skills and attitudes of scientists, 
as well as scientific natures, including facts, concepts, 
theories, and principles [15]. Although the Ministry of 
Education Malaysia had proposed and implemented 
remarkable strategies and plans in improving science 
education, yet the performance of Malaysian students in 
science was still fell behind in comparison to students in 
other countries. Based on the Trends in International 
Mathematics and Science Study (TIMSS), the 
performance of fourteen years old Malaysian students in 
science was found in a decreasing trend from the year 
2003 to 2011. In terms of performances, the average 
scores of Malaysian students in science subjects were only 
438, as compared to the average score of 489 in other 
countries [16]. 

The conventional classroom is a teacher-centered 
teaching strategy where it involves only chalk, blackboard, 
and printed teaching materials. Teacher plays a 
considerable role in controlling all teaching processes, 
convey learning materials, and emphasizes only on factual 
knowledge [17]. Students in the conventional classroom 
are found more passive and always wait for an 
explanation from their teachers [18]. A lack of detailed 
discussion was observed between teachers and students in 
a conventional classroom [19]. Conventional teaching 
strategies hardly stimulate students' thinking skills, and 
show that students have a low attitude towards 
conventional teaching methods [20]. Students in 
conventional classes were found to pay more attention to 
taking notes rather than being involved in the learning 
process [21]. Along with digital technology in this era, 
multimedia had brought tremendous changes and benefits 
in the teaching and learning process. 

The use of technology in teaching and learning 
processes had been proved that can increase 
self-achievement, intrinsic motivation, and extrinsic 
motivation of students in the classroom [22, 23]. Active 
multimedia-based learning can improve cognitive 
processes and enhance students' ability to absorb and 
assimilate knowledge [24]. Multimedia-based learning in 

the classroom can help develop an active and innovative 
learning environment where students in studies are found 
to be more motivated to learn [11]. 

2. Objective Research 
This study aims to investigate the academic 

achievements of students towards science learning by 
using multimedia learning videos about reproductive 
topics in science subjects in junior high schools. The 
problem raised in this research is to find out the 
differences in the students' pre-test and post-test scores on 
the topic of reproduction of science subjects in 
conventional teaching and multimedia teaching. Based on 
the research problem, the hypothesis in the study includes: 

HO1 There is no significant difference between the 
pre-test scores of students taught with conventional 
pedagogy and multimedia pedagogy in the reproduction 
topic of science subjects. 

HO2 There is no significant difference between the 
post-test scores of students taught with conventional 
pedagogy and multimedia pedagogy in the reproduction 
topic of science subjects. 

3. Materials and Methods 
The method used in this research is descriptive. This 

study involved 40 junior high school students in Malaysia. 
Respondent is divided into two groups, namely 
conventional (control) and experimental 
(multimedia-based) groups. Both groups of students are 
taught by the same teacher. Lesson plans are prepared for 
both groups and ensure the same content is given to all 
respondents. Conventional groups are taught using science 
textbooks, and experimental groups are taught using 
multimedia learning videos. Pre-test and post-test are 
given to the experimental group and conventional groups 
to investigate students' academic achievement. The 
independent variable is the result of conventional and 
multimedia-based learning pre-tests. In contrast, the 
dependent variable is the difference in respondents' 
post-test results. 

The achievement test in this study had fifteen 
multiple-choice questions with four items generated based 
on the syllabus from the topic of reproduction of natural 
science learning. Multiple-choice questions are the types 
of questions used to assess the level of teaching, level of 
knowledge to an evaluation in Bloom's Taxonomy. They 
are suitable for evaluating various types of questions [25]. 
After the implementation of the pre- and post-test, the 
scores were calculated respectively for each student. 
Normality test is carried out to determine the distribution 
of research data and data analysed by T-test at the 5% 
level. 
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4. Result 

4.1. Normality Test 

Before the data analysis process, the data first undergo 
a Shapiro-Wilk test to identify whether the data has a 
normal distribution. The normality test shows the 
conventional group Pre-test with a P-value of 0.520 and 
the experimental group with a P-value of 0.345. The 
normality test shows that the Post-test is the conventional 
group with a P value of 0.121, and the experimental group 
is the P-value of 0.094. Because the p-value for pre-test 
and post-test is greater than 0.05 (p> 0.05), it can be said 
that the data has a normal distribution [25]. Parametric 
analysis was implemented in this study where the total 
score, arithmetic mean, standard deviation and t-test were 
used for comparison of data. 

4.2. Pre-test 

Student pre-test scores in conventional and experimental 
teaching are used to test hypothesis one. Independent t-test 
sample was used to test whether there were significant 
differences in pre-test scores between conventional 
teaching and experimental teaching. The results of the 
pre-test of the control and experimental respondents can be 
seen in Table 1. 

Table 1.  t-test summary on students' pre-test result in the conventional 
and experimental group 

Group Mean Standard 
Deviation t Df Significant 

Conventional 31.665 13.138 
-0.411 38 0.684 

Experimental 33.325 12.422 

Based on the result in Table 1, the null hypothesis is 
failed to be rejected as value p was higher than a significant 
level, α (p= 0.684 > 0.05). The results show that there is no 
significant difference between conventional teaching 
pre-test scores and multimedia teaching pre-test scores in 
studying the subject matter of reproductive science. Also, it 
can be said that students in conventional and experimental 
teaching have the same level of knowledge before the study 
because the mean scores for the two teaching groups are 
almost the same. 

4.3. Post-test 

Student post-test scores in conventional and 
experimental teaching are used to test hypothesis two. 
Independent t-test samples were used to test whether there 
were significant differences in post-test scores between 
conventional teaching and experimental teaching. The 
results of the control and experimental respondents' 
post-test results can be seen in Table 2. 

Table 2.  t-test summary on students' post-test result in the conventional 
and experimental group 

Group Mean Standard 
Deviation t Df Significant 

Conventional 50.335 12.332 
-5.306 38 0.000 

Experimental 70.995 12.295 

Based on the result in Table 2, the null hypothesis is 
being been rejected as value p was lower than a significant 
level, α (p= 0.000 < 0.05). The results show that there is a 
significant difference between conventional teaching 
post-test scores and multimedia teaching in learning the 
topic of reproduction of science subjects. Also, we can 
conclude that the academic achievement of the 
experimental group is far better than the conventional 
group, as the mean scores of post-test results for the 
experimental group are 70.995, while mean scores of 
post-test results for the conventional group are only 50.335. 
Hence, we can conclude that the teaching of the 
reproduction topic in science subjects is more effective in 
improving students' academic performance when 
multimedia-based pedagogy is applied in the classroom. 

5. Discussion 
The findings of this study show a parallel result with 

[26], that students who undergo multimedia learning get 
higher scores than the control group in learning. Previous 
research also revealed that the use of multimedia can 
increase nurses' pain knowledge and competency 
assessment [27]. Multimedia-based learning is effective in 
improving student performance [15]. The use of 
audio-visual instruction can improve the communication of 
ideas and concepts in science and is more effective in 
teaching students [28]. Effective multimedia learning 
media can improve communication and retention of 
learning content, as well as increase student attention and 
curiosity during learning [29] 

This study is also in agreement with [30], which 
illustrated that the incorporation of multimedia-mediated 
content could improve students' learning achievement. 
Besides, the finding from the same study also found out 
that the students were observed more motivated and 
actively engaged themselves during the learning process. 
The study [31] also concluded that effective use of visual 
aids could stimulate thinking of students, improve learning 
environment as well as replace monotonous learning 
environment.  

In light of finding that obtained from this study, the 
results showed that multimedia-based pedagogy is much 
more effective in developing mental models of students. 
The formation of the verbal model and pictorial model in 
the working memory allowed integration with students' 
activated prior knowledge and stored long-term memory 
knowledge [32]. Test results are given to the conventional 
pre-test group with a value of 31.665 and a post-test of 

 



3628  The Effectiveness of Multimedia Learning on Academic Achievement in Reproduction Topic Science Subject   
 

50.335. Experimental group test results with a pre-test 
value of 33.325 and a post-test of 70.995. The higher 
average scores obtained prove that a media-rich approach 
to learning can help students learn and increase their 
retention.  

Apart from that, Individual differences in learning can 
be seen through learning with multimedia-based learning 
materials [33]. This statement can explain the finding that 
students with multimedia learning have higher average 
scores in academic performance. No doubt is saying that 
each student possesses a different learning style, and not all 
the students can learn similar content at the same pace. 
However, multimedia learning material provides greater 
flexibility for the students to control their own pace of 
learning as they have the freedom to slow down, speed up, 
reverse back, or pause the multimedia learning material. 
Also, multimedia-based learning materials can engage 
students' sensations into learning processes. Feeling, 
audition, vision, and mind of students are actively 
concentrated when multimedia is engaged in their learning 
process [34].  

The finding of this study also showed that the 
student-centered learning approach was suitable for 
learning science subjects for secondary education. Students 
were found more active in engaging themselves in their 
learning and contribute to higher academic achievement in 
the post-test result. This approach had promoted more 
meaningful learning experiences for students in learning 
science subjects and can transform students to become 
pro-active and self-directed learners. 

6. Conclusions 
The use of multimedia elements in learning materials 

had much-improved students' learning experiences. 
Multimedia learning materials allow students to learn at 
their own pace and address their different senses. Through 
the learning with integration of multimedia-mediated 
content, students' learning achievement in the science 
subject was improved, and it had helped students to 
develop a better understanding of the science's concept 
and ideas. 

Based on the finding of the study, the researcher would 
recommend those science teachers should implement 
multimedia-mediated content in teaching science subjects 
for secondary education. The conventional teaching 
approach should be substituted in order to curb the 
downward trend of science knowledge in our country. 
Furthermore, the educational technologist is urged to 
assist science teachers in developing multimedia teaching 
materials for science subjects that accommodate different 
learning styles of students in secondary education. 
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