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Abstract—This research aims to develop and find out 

the effectiveness of Multimedia Learning Modules 

(MLMs) in improving students’ (diagram and physical) 

representations of physics. This research design used is a 

pretest-posttest control group design. The research 

subjects are 10th-grade MIPA students in Samarinda 

City, East Kalimantan and Batang Regency, Central 

Java. The research instrument consists of ability tests of 

representations (diagram and physical) of physics. The 

data analysis technique used is the General Linear 

Model (GLM) with a significance level of 0.05 and a 

standard scale. The results of the research are that 

MLMs that are implemented properly and effectively 

are used in high school physics learning activities to 

improve students’ physics (diagram and physical) ability 

based on Mean Difference values. 

Keyword: learning media, physics representation, 

local wisdom, high school physics learning 

I. INTRODUCTION

The 21st century physics learning is highly closely 
related to technological development. The rapid 
development of technology makes learning activities 
more dynamic. Learning activities that require 
representation ability can be integrated with 
technologies such as interactive multimedia. The 
application of interactive multimedia has a positive 
impact as a support for learning to improve students’ 
understanding of concepts [1]. Concurring with this, 

Ramganesh [2] states that interactive multimedia can 
also be used to improve problem-solving abilities. In 
addition, the involvement of multimedia in learning 
activities can also improve learning achievement, 
positive attitudes and student motivation compared to 
conventional learning [3] [4]. This indicates that the 
development of learning is in line with the 
development of technology so that there is a need of 
media that can be used to facilitate the delivery of 
material concepts. Monotonous learning is bound to 
text modules and common daily examples in 
explaining physics concepts, making students look 
bored in each session [5]. That is why the development 
of Multimedia Learning Modules based on local 
wisdom is suitable and in accordance with the needs of 
students and teachers so it should be developed in 
helping the learning process [6]. 

Multimedia is a combination of several techniques 
and formats, namely: first, technical devices as a 
carrier of information (computers, networks, display of 
information, etc.), second, signs/information in the 
form of representations (text, images, sounds), and 
third, recipients of information (in the form of sight 
and hearing) [10]. Submission of information is the 
focus of the use of multimedia with the aim of being 
easily accessible, easily used repeatedly and can be 
used by each individual [3] [10]. One form of 
interactive multimedia is multimedia learning modules 
(MLMs). MLMs are introduced to students as an 
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introduction before learning activities begin, so 
students become more prepared and motivated to 
participate in learning [7] [9]. MLMs are used as a 
solution to overcome problems in the use of textbooks 
that are less effective, where some students do not read 
books carefully and retrieve more information that is 
not important [8] [9] [7]. MLMs that are applied in 
learning activities can make learning more 
meaningful. The teacher can easily connect prior 
knowledge or remind students of important 
information using hyperlinks [11]. However, students 
need not be afraid if learning takes place too quickly 
because it can be controlled with the existing 
navigation buttons [9]. Some representations in 
physics such as graphics, animation, video, and 
narration are part of MLMs which become a link for 
abstract concepts [8] [9] [10]. 

Physics learning in addition to understanding the 
concept of vectors also requires an understanding of 
diagrams. The research results of Purchase [13] and 
Harjanti [14] state that the use of diagrams is very 
necessary to explain and understand phenomena from 
various kinds of multidisciplinary sciences. Physics is 
the study of natural phenomena which are divided into 
several parts including kinematics and dynamics [15]. 
Some concepts of physics related to kinematics and 
dynamics include force, motion, momentum and 
energy [15]. These materials must be understood and 
mastered by students because they relate in everyday 
life. However, in reality, students still have difficulty 
understanding materials related to the concepts of 
kinematics and dynamics. This is because these 
materials use diagrams as a means of representation in 
their learning [16]. Nieminen and Viiri [17] and Ardi 
[12] research results show that some students still have 
difficulty in drawing free diagrams. In fact, diagrams 
are a means of representing the concepts of physics 
related to the concepts of kinematics and dynamics. 
This explanation concludes that in addition to vector 
representations, diagrams also have important 
influences in learning physics concepts. 

In accordance with the situation at the time of 
learning, that students feel confusion in cognitive 
activities, especially representing physical activities 
that in the learning process only connects to physical 
phenomena, concepts, symptoms, objects, data and 
context or processes in physics [18]. This supports the 
use of representation during the physics learning 
process, which can improve students' understanding of 
concepts and can provide more meaningful learning 
[19]. Franco [20] argues that representing the concept 
of physics into physical phenomena makes students 
able to process strategies, encapsulate learning into 
text, and understand the changes in concepts that 
happen consistently. Thus, representations of physics 
can represent students' thinking about deep concepts of 
physics when compared to the ability of verbal and 
picture representations [21]. Therefore, students can 
understand the concepts of physics that are needed not 
just memorizing the equation 

II. RESEARCH METHOD 

The design of this research uses the Pretest-
Posttest Control Group Design presented in Table 1. 
The instrument used in this research is a test of the 
ability to represent diagrams and vectors of 10 items 
and questionnaire responses of students.  

TABLE I.  RESEARCH DESIGN. 

Group 
Pretest 

Treatment 
Postest 

Y1 Y2 Y1 Y2 

Experiment T1 T1 X1 T2 T2 

Contrast 1 T1 T1 X2 T2 T2 

Contrast 2 T1 T1 X3 T2 T2 

Keterangan: 

T1 : Pretest. 

T2 : Posttest 

Y1 : Diagram Representation 

Y2 : Physical Representation 

X1 : Using MLM local wisdom 

X2 : Using local wisdom PPT 

X3 : Using textbook 

The feasibility assessment of Multimedia Learning 
Modules uses a standard scale as in Table 2.  

TABLE II.  FIVE SCALE STANDARD ASSESSMENT CRITERIA 

Range Score Category 

 

Very Good 

 

Good 

 

Fair 

 

Poor 

 

Very Poor 

The analysis of the increasing of representation 

(diagrams and physical) ability of physics using the 

General Linear Model (GLM) based on the output 

value of Mean Difference (MD) and Partial Eta 

Squared. 

III. RESEARCH RESULT AND DISCUSSION 

Multimedia Learning Modules that are developed 

based on the Belogo local wisdom and traditional 

rowing competition. The Multimedia Learning 

Modules consist of a start page, a title page, 

instructions for use, a main menu, a material menu that 

contains a video introduction to Belogo and a 

traditional rowing competition with material content: 

momentum, impulse and the law of conservation of 

momentum, example problems, practice questions, 

references and developer profiles. Multimedia 

Learning Modules developed in the form of an android 

application can be accessed offline via a smartphone. 

Multimedia Learning Modules have exercises based 

on animation and problem descriptions to find out the 
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level of problem solving ability and students’ 

understanding of the physics concepts of momentum 

and impulse material. Display of Multimedia Learning 

Module products based on the Belogo local wisdom 

and traditional rowing competitions are presented in 

Figure 1. 

 

 

Fig. 1. Display of products MLMs 

The results of the material analysis and media 
expert judgment on Multimedia Learning Modules are 
presented in Table 3 and Table 4. 

TABLE III.  ANALYSIS MATERIAL ASPECTS 

 

Table 3 shows the results of the Multimedia 
Learning Modules (MLMs) assessment analysis 
according to material aspects, learning design aspects 
and language aspects. The assessment results obtained 
are quantitative data with a score of 1 to 4. This data is 
then converted and analyzed using the five scale rating 
category as in Table 2. The evaluation of MLM 
products based on the material sub-aspects in Table 3 
using a scale 5 assessment category obtains an average 

value of 3.71, which is classified as a very good 
category. Ratings provided by the validator are 
included with suggestions for improvement. 
Suggestions for improvement given by the validator 
include the researchers improving the physical 
quantity units used to match the actual events in daily 
life such as the speed unit m/s replaced by km/hour. 
The learning design sub-aspect obtains a mean value 
of 3.88 and is classified as an excellent category. 
Suggestions for improvement given by the validator 
are that researchers are asked to improve mathematical 
equations related to the concept of impulses so that 
they are more easily understood. The sub-aspect of 
language in evaluating MLM products has a mean 
value of 3.43 and is classified as a very good category. 
Suggestions for improvement given by the validator 
are that the researcher is asked to improve the sentence 
related to the concept of momentum and impulse to 
make it more effective and easy to understand. The 
overall analysis of the material aspects, learning 
design and language obtains a mean value of 3.67 and 
shows that the developed MLMs are included in the 
excellent category. These results prove that MLMs 
based on the Belogo local wisdom and the traditional 
rowing competition developed are suitable for use in 
learning activities. 

TABLE IV.  ANALYSIS MEDIA ASPECTS 

 

Table 4 shows the results of the Multimedia 
Learning Modules (MLMs) assessment analysis 
according to aspects of software display and 
engineering. The assessment results obtained are 
quantitative data with a score of 1 to 4. This data is 
then converted and analyzed using the 5 scale rating 
category as in Table 2. The evaluation of MLM 
products based on the display sub-aspects in Table 4 
using a scale 5 assessment category obtains an average 
value of 3.64, which is classified as a very good 
category. Ratings provided by the validator are 
included with suggestions for improvement. 
Suggestions for improvement provided by the 
validator include researchers to reproduce multimedia 
that is relevant to learning activities and local wisdom 
content to be integrated into learning media. In 
addition, the developed MLMs must be facilitated by 
representative media and tricks. Suggestions for 
improvements to the display of MLMs include 
improvements to the background, navigation buttons 
and animated content in accordance with the concept 
of the material. The software engineering sub-aspect 
obtains a mean value of 3.79 and is classified as a very 
good category. Suggestions for improvement given by 
the validator are that researchers are asked to increase 

Advances in Social Science, Education and Humanities Research, volume 401

81



multimedia content related to the concept of material 
that can be integrated into MLMs. The overall analysis 
of the display aspects and software engineering 
obtains a mean value of 3.61 and shows that the 
developed MLMs are included in the excellent 
category. These results prove that MLMs based on the 
Belogo local wisdom and the traditional rowing 
competition developed are already suitable for use in 
learning activities. 

TABLE V.  ANALYSIS ELIGIBILITY OF STUDENTS 

 

Table 5 shows the results of the Multimedia 
Learning Modules assessment analysis according to 
the eligibility of students. The assessment results 
obtained are quantitative data with a score of 1 to 4. 
This data is then converted and analyzed using the five 
scale rating category as in Table 2. The product 
assessment of Multimedia Learning Modules based on 
sub-aspects of language and display material obtains a 
mean value of 3.46. The assessment provided is 
included with suggestions for improvement. 
Suggestions for improvement given by researchers 
include increasing the practice of questions and 
examples of problems into the learning media. These 
results prove that the Multimedia Learning Modules 
based on the Belogo local wisdom and the traditional 
rowing competition developed are appropriate for use 
in learning activities. 

The results of the implementation of the 
Multimedia Learning Modules in learning activities to 
improve the representation ability of physics are 
presented in Table 6. 

TABLE VI.  PAIRWISE COMPARISONS PHYSICAL 

REPRESENTATION 

 

Significant changes are proved from the Mean 
Difference value of -32.914 for the MLM class, -
27.412 for the power point class and -16.457 for the 
textbook class. Mean difference (MD) is obtained 
from the reduction in the average pretest score against 
the posttest score. The increasingly negative MD 
scores in Table 6 prove that there is a significant 
increase in students’ representation ability of physics 
based on pretest and posttest scores. The results of 
output pairwise comparisons in Table 6 prove that the 
MLM class based on the Belogo game local wisdom 

gives an increase in scores better than the power point 
and textbook classes by obtaining an MD of -32.914. 

Additional information regarding the effective 
contribution of the use of Multimedia Learning 
Modules based on the Belogo local wisdom, power 
point and textbooks in learning activities as a means to 
improve students’ representation ability of physics can 
be seen from the results of the Multivariate Test 
analysis on GLM based on partial eta squared values 
in Table 7. 

TABLE VII.  MULTIVARIATE TEST 

 

Table 7 shows the large effective contribution 
made by Multimedia Learning Modules based on the 
Belogo local wisdom in improving students’ 
representation abilities of physics by 65.8%. The 
effective contribution given by the Belogo local 
wisdom in improving students’ representation ability 
of physics is 56.5%, while the effective contribution of 
textbooks in improving students’ representation ability 
of physics is 32.5%. The results of the analysis in 
Table 7, give the conclusion that Multimedia Learning 
Modules based on the Belogo local wisdom provide 
the highest effective contribution in improving 
students’ representation ability of physics. 

The results of the implementation of MLMs in 
learning activities to improve the ability of diagram 
representation are presented in Table 8.. 

TABLE VIII.   PAIRWISE COMPARISONS DIAGRAM 

REPRESENTATION 

 

Significant changes are proved from the Mean 
Difference value of -54.449 for the MLMs class, -
15.221 for the rowing race module class and -13.110 
for the general module teacher class. Mean difference 
(MD) is obtained from the reduction in the average 
pretest score against the posttest score. The 
increasingly negative MD scores in Table 8 prove that 
there is a significant increase in the ability of the 
students to represent the diagram based on the pretest 
and posttest scores. The results of output pairwise 
comparisons in Table 8 prove that the MLMs class 
based on local wisdom of traditional rowing 
competitions give improved scores better than the 
rowing module class and general teacher module by 
obtaining an MD of -54,449. This is in line with 
Sadaghiani's research (2012) stating that MLMs are 
introduced to students as an introduction before 

Advances in Social Science, Education and Humanities Research, volume 401

82



learning activities begin, so students become more 
prepared and motivated to participate in learning. 

Additional information regarding the effective 
contribution of using MLMs based on local wisdom in 
traditional rowing competitions, rowing race modules 
and general teacher modules in learning activities as a 
means to improve student diagram representation 
ability can be seen from the results of the Multivariate 
Test analysis on GLM based on partial eta squared 
values in Table 9. 

TABLE IX.   MULTIVARIATE TEST DIAGRAM REPRESENTATION 

 

Table 9 shows the effective contribution made by 
MLMs based on local wisdom of traditional rowing 
competition in increasing the student diagram 
representation ability that is equal to 87.2%. The 
effective contribution made by the rowing competition 
modules in increasing the student diagram 
representation ability is 36.3%, while the effective 
contribution of the teacher general modules in 
increasing the student diagram representation ability is 
28.4%. The results of the analysis in Table 9 conclude 
that Multimedia Learning Modules (MLMs) based on 
local wisdom of traditional rowing competitions 
provide the highest effective contribution in increasing 
the ability to represent students’ diagrams. 

IV. CONCLUSION 

The conclusions in this research are (1) products of 
Multimedia Learning Modules (MLMs) based on the 
Belogo local wisdom and traditional rowing 
competitions are suitable for use in learning activities 
based on the assessment of material experts and media 
experts with excellent categories, (2) MLMs based on 
the Belogo local wisdom and traditional rowing 
competitions developed can improve the ability 
representations of diagrams and physics for students at 
10th grade MIPA in Samarinda, East Kalimantan and 
Batang, Central Java, and (3) The effective 
contribution made by MLMs in learning activities is 
87.2% in increasing diagrammatic representation and 
65.8% in increasing the representation of physics.add 
the implication 
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