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Abstract—Learning media has an important role in helping 

teachers to achieve learning objectives. This study aims to 

develop web-based interactive learning media on the material 

of Straight Line Equations and analyze student learning 

outcomes who learn to use this interactive media. This research 

is an ADDIE model development research. Learning media 

trials were conducted using a quasi-experimental method at 

SMPN 13 Banjarmasin, South Kalimantan, Indonesia. 

Sampling was carried out using purposive and random 

sampling techniques. Data obtained through documentation, 

tests and non-tests. The data analysis technique used is 

descriptive statistics and inferential statistics. The results of the 

development are web-based interactive learning media on 

Straight Line Equations, which are developed using HTML, 

CSS, JavaScript, JSON, Mathjax, firebase, Netlify, and 

Geogebra technologies, and are supported by visual studio 

code, google chrome, and Live Server software. The validation 

results from two media experts, two material experts and one 

practitioner, show very high validation. There is a significant 

difference in learning outcomes between students who take 

part in learning mathematics with the aid of web-based 

interactive learning media and students who take part in 

learning mathematics without web-based interactive learning 

media, where the average student learning outcomes in 

learning mathematics with the aid of web-based interactive 

learning media are higher. Students and teachers also gave a 

positive response to the use of web-based interactive learning 

media on Straight Line Equations. Thus, web-based interactive 

learning media on Straight Line Equation material is suitable 

for use as a medium for learning mathematics in SMP/MTs. 

Keywords—web-based interactive media, straight line 

equations 

I. INTRODUCTION 

The Covid-19 pandemic that hit the world, caused 
governments to implement rules, study at home. Not only in 
Indonesia, distance learning policies are implemented in 
almost all countries [1]. However, in its implementation, 
there are many obstacles that must be faced by teachers and 
students. In addition to the problem of facilities and 
infrastructure, specifically for learning mathematics, 
according to the results of a survey conducted by [2], it was 
found that 82.25% of students had difficulties in 

understanding mathematics lessons through online learning. 
Likewise, the results of research [3] and [4] which show that 
in blended learning students still need help to achieve the 
expected learning outcomes. Therefore, teachers need to find 
strategies to help students in dealing with these difficulties. 
One of them is by utilizing the use of web-based interactive 
learning media. 

Web-based interactive learning media is a computer-
based learning media, which is designed to be able to 
respond to user activities directly, so that two-way 
communication occurs and can be accessed via the internet. 
In web-based interactive learning media, presentation of 
material is usually presented in written form, which is 
equipped with moving images, animations, videos, audios, or 
video games. So that web-based interactive learning media is 
also known as web-based interactive multimedia. The 
development of web-based interactive learning media aims 
to assist the teaching and learning process carried out by 
teachers in the classroom. In addition, it can also be used by 
students as a means of supporting independent learning. As 
explained by [5] that the advantages of using multimedia in 
the learning process are not limited to space-time so that it 
allows students to study alone anytime and anywhere. 

The use of web-based interactive learning media in 
learning can help deliver information in a more interesting 
way and make it easier for students to obtain this information, 
so that it has an effect on improving student achievement [6]. 
As revealed by [7] and [8] interactive web-based media can 
help students improve their learning outcomes. Meanwhile in 
learning mathematics, [9] revealed that interactive learning 
media is an important aspect of the teaching and learning 
process. The use of interactive learning media is an addition 
to traditional learning methods. With this it is hoped that 
students will have a better understanding of many 
mathematical problems and experiment with them. 

One of the mathematics learning materials for eighth 
graders is Straight Line Equations. This material, in addition 
to containing text descriptions of the material, also contains 
many mathematical symbols and pictures. Visualization is 
needed to help students understand the concept of gradient 
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on a straight line, as well as the relationship or position 
between two lines. This study aims to develop web-based 
interactive learning media on the material of Straight Line 
Equations and analyze student learning outcomes who learn 
to use this interactive media. The results of this study are 
expected to assist teachers in providing learning media on the 
material of Straight Line Equations that can encourage 
students to actively learn. 

II. RESEARCH METHODS 

A. Research design 

The design of this research is development research using 
the ADDIE model which consists of four stages: analysis, 
design, development, and implementation. At the end of each 
activity, before entering the next stage, an evaluation is 
carried out [10]. 

B. Media Eligibility 

This media is declared suitable for use if it can meet three 
components, namely valid, practical and effective [11]. 
Validity includes the validity of materials and media. If both 
requirements are met, then this media is said to be valid. 
Material validation was carried out by three material experts 
from the Mathematics Education Study Program, Faculty of 
Teacher Training and Education, Lambung Mangkurat 
University (ULM), and a mathematics teacher at a junior 
high school. Media validation was carried out by three media 
experts from the Computer Education Study Program,  
Faculty of Teacher Training and Education (FKIP) ULM.  

Practicality is measured based on responses from users, 
namely one teacher and 24 students. If the users perceive the 
developed media to be usable and easy for them to use in a 
way that is mostly in accordance with the developer's intent, 
then the media is said to be practical.  

The developed media is said to be effective if it has 
obtained the desired results, in this case the achievement of 
learning outcomes. To measure the effectiveness of the 
media, a trial of the use of media was conducted on eighth 
grade students of SMPN 13 Banjarmasin. The trial was 
carried out with a quasi-experimental design. In this design, 
there is an experimental group that gets learning treatment 
with the help of web-based interactive learning media, while 
the control group gets learning treatment without web-based 
interactive learning media. The research sample was selected 
using purposive and random sampling techniques. The 
developed media is said to be effective, if the learning 
outcomes of students using web-based interactive media 
differ significantly from the learning outcomes of students 
who study without web-based interactive media, where 
student learning outcomes using web-based interactive media 
are higher. 

C. Research instrument  

The instrument used in this study consisted of a 
questionnaire and a test sheet. The questionnaire consisted of 
a material validation questionnaire, a media validation 
questionnaire, a teacher response questionnaire, and a student 
response questionnaire. The material validation instrument 
used is an adaptation of the instrument developed by the 
Indonesian National Education Standards Agency [12]. This 
questionnaire contains 15 aspects of assessing the validity of 
the material. While the media validation instrument used is 
an adaptation of [13], which consists of 16 assessment 
aspects. The assessment of the validation instrument uses a 

Likert scale. Practical instruments were prepared by the 
research team based on indicators from [11]. This instrument 
contains 15 statements that are assessed using a Likert scale. 
To measure learning outcomes after learning, a learning 
outcome test is carried out. The test instrument is in the form 
of four description questions on the material of Straight Line 
Equations. The logical validity test of the learning outcomes 
instrument was carried out by four Mathematics Education 
experts, FKIP ULM and one mathematics teacher. After 
being declared valid, the test instrument was tested on eighth 
grade students at SMP IT Al Asmaul Husna Banjarmasin. 
The test results show that all questions are valid, while the 
results of the reliability test using Cronbach's Alpha obtained 
a reliability coefficient of 0.643 which means it is included in 
the medium category [14].  

D. Data analysis technique 

The data analysis technique used is descriptive statistics 
and inferential statistics. In this study, the Shapiro Wilk test 
was used for normality test, Levene test for homogeneity was 
used, and t-test was used for the difference test. 

III. RESEARCH RESULT 

A. Result  

The research has been well done. The interactive media 
developed has Straight Line Equation content for eighth 
graders. This material consists of a discussion of the equation 
of a straight line, the slope of a line, the equation of a line 
through a point and parallel to another line, the equation of a 
line through a point and perpendicular to another line, and 
the equation of a line through two known points. The content 
presented in the developed learning media consists of 
components of images, mathematical symbols, text, and 
tables. The presentation of the material is designed with a 
question and answer session between the media and the user. 
In addition to the material description, there are many 
practice questions and evaluation questions. These questions 
are designed to be displayed randomly, so that each student 
will get a different question each time they work on practice 
questions or evaluation questions. The developed media is 
designed to be accessible to users using a computer or 
smartphone. Based on the results of this analysis, the 
technology used in media development can be seen in Table 
I. 

TABLE I.  TECHNOLOGY AND SOFTWARE USED  

Utilization  Technology and Software 

Organize and design the 

appearance of text and images 

HTML, CSS 

Display math symbols MathJax 

Store data collection of 

questions, user answers and 

scores 

JSON, Firebase 

Manage the interaction 

between the application and 

the user 

JavaScript, Bootstrap 

Drawing graphics Geogebra 

Write code Visual Studio Code 

Hosting media to internet Netlify 

Before the media is developed, the teaching materials 
that will be the content of the media are prepared first. The 
teaching materials describe learning objectives, material 
descriptions and sample questions, as well as practice and 
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evaluation questions, including the completion of each 
question. After the teaching materials are arranged, then 
validation is carried out by material experts. Several 
suggestions for improvement were obtained from the 
validator, especially to improve the sentence structure in the 
description of the material and questions. After being 
corrected according to the suggestions, all aspects assessed 
showed very high validity. The results of material validation 
can be seen in Table II. 

TABLE II.  CONTENT VALIDITY 

Aspect 
Achievement 

Percentage 
Validity 

Content Eligibility 80.95 Very high 

Serving Eligibility 81.25 Very high 

Language Eligibility 83.33 Very high 

Contextual 83.33 Very high 

Total Achievement 82.22 Very high 

The results of material expert validation show that the 
material is valid so that it can be used as the content of the 
developed application. After the media design was agreed 
upon by all members of the research team, then a web-based 
interactive media was developed on the material of Straight 
Line Equations. The results of the development have been 
validated by three media experts from the Computer 
Education Study Program, FKIP ULM. The results of media 
validation can be seen in Table III. 

TABLE III.  MEDIA VALIDITY 

Aspect 
Achievement 

Percentage 
Validity 

Ease of use and navigation 95.00 Very high 

Aesthetics 87.50 Very high 

Contents and Information 84.38 Very high 

Overall Function 84.38 Very high 

Total Achievement 88.60 Very high 

In Table III, it can be seen that all aspects that are 
considered to have very high validity. There are several 
things that must be improved, especially with regard to 
navigation, and layout. After being corrected according to 
suggestions from the validator, the developed media can be 
used for trials in learning. This application can be accessed 
via a computer or mobile phone. Fig. 1 shows the initial page 
view of the developed media. This page was developed using 
HTML and CSS technology. On this page, three main menu 
buttons are presented, namely the KIKD menu, the material 
menu and the information menu. These three buttons are 
active, and are used to move to the desired page. The KIKD 
page contains an explanation of basic competencies, learning 
objectives to be achieved, as well as indicators of learning 
success. 

 

Fig. 1. Home page view 

The material page contains a description of the material 
equipped with examples of questions. To make it easier for 
students to study the material, the material page display is 
divided into three columns. The first column is navigation 
for the table of contents, while the second column is for 
content. The second and third columns are for material 
exposure, sample questions and discussion. Fig. 2 shows an 
example of what the first column of a content page looks like. 
From this page the user can go to the next page according to 
the selected sub material. 

 

 

Fig. 2. Example of the first column display on the material page 

The presentation of each sub material always begins with 
the learning objectives. The presentation of the material is 
presented by the question and answer method. Fig. 3 shows 
an example of the second column display in the sub material 
exposure. In observation activities, students are given 
questions to direct their observations to the material to be 
studied, in this case it is about determining the gradient of a 
line that passes through the points (0,0) and (x, y). Students 
can check whether the answers given are correct or not by 
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pressing the Check answer button. If the answer is wrong, 
students can try to answer again 

 

Fig. 3. An example of the display of the presentation of the sub material  

The third column of the content page can contain places 
to draw using Geogebra, images that users must observe, or 
sample questions. Fig. 4 shows an example of the appearance 
of the second and third columns in the final discussion of 
determining the gradient of a line that passes through the 
points (0,0) and (x, y). Users are guided to conclude their 
observations, so they can rediscover the formula for 
determining the gradient. 

 

Fig. 4. An example of second and third column display  

At the end of each sub-material, practice questions will 
be presented. The practice questions database contains 50 
questions, which are presented randomly every 10 questions. 
So each practice pack contains 10 questions that the user has 
to answer. After all the questions are answered, the score 
obtained will be displayed. To work on another package of 
questions, users can press the retry button. Fig. 5 shows an 
example of an exercise page display. From this page the user 

can return to the previous material or continue to the next 
material. 

 

Fig. 5. An example of exercise page view  

After completing all the material, the user can work on 
evaluation questions. Fig. 6 shows an example of an 
evaluation page display. Questions are displayed randomly, 
so students do not get the same questions at the same number. 
If the question has been answered, the question number will 
change color. To move from one question to another, users 
can choose through question number navigation, or by 
pressing the Next button or the Back button. In the last 
question there is a Done button, if this button is pressed, the 
application will display the results page. The results page 
will display the user's personal data, correct answers, 
incorrect answers, final grades and descriptions of passing or 
not passing. If they do not pass, the user can rework the 
evaluation questions by clicking the repeat button. Data such 
as name, class, and test scores are sent to the Firebase 
database in real time when the user presses the finish button. 

 

Fig. 6. Evaluation page view  

Web-based interactive media on Straight Line Equation 
material, was tested on eighth grade students of SMPN 13 
Banjarmasin. The initial ability of students is seen based on 
the odd mid-semester test scores in the 2020/2021 school 

 

 

 

 

2021 Universitas Riau International Conference on Education Technology (URICET-2021)

235



year. The results of the normality test of students' initial 
abilities in Table IV show that the significance value of the 
control class and the experimental class is more than a 
significance level of 0.05. This means that the initial abilities 
of the control class and experimental class students are 
normally distributed. 

TABLE IV.  NORMALITY TEST RESULTS, OF INITIAL ABILITY 

Class Statistic df sig. 

Experiment 0.91600 24 0.17394 

Control 0.93392 24 0.11402 

Table V, shows the results of the initial ability 
homogeneity test, where the Levene Statistics value is less 
than Ftable. This shows that the variance of the class pairs is 
homogeneous. Based on the results of the different test using 
the t-test, it is known that the control class and the 
experimental class have a Sig value. (2-tailed) of 0.782 is 
greater than 0.05. This means that there is no significant 
difference in the initial abilities of students in the 
experimental class with those in the control class. With the 
same initial ability, learning is carried out in the control class 
and experimental class for five meetings consisting of four 
teaching and learning activities and one final evaluation. 

TABLE V.  HOMOGENEITY TEST RESULTS 

df1 df2 Levene Stat. Ftable 

1 46 0.60659426 4.051749 

Given the COVID-19 pandemic, learning is carried out 
online, where teachers and researchers are at school while 
students are at home. Learning is held in five meetings, 
starting from 7 to 21 November 2020. Communication 
between teachers and students during learning is done 
through WhatsApp groups. At the fifth meeting, a learning 
evaluation was carried out for the experimental class and the 
control class. The evaluation is carried out online using the 
help of google forms. The teacher sends the google form link 
through the WhatsApp group. The teacher reminds students 
to do the evaluation independently without the help of others. 
The learning outcomes of students in both classes can be 
seen in Table VI. 

TABLE VI.  TABLE TYPE STYLES 

Score Experiment Control Qualification 

85.01–100.00 33.33 12.50 Very good 

70.01–85.00 41.67 29.17 Good 

55.01–70.00 25.00 33.33 Sufficient  

40.01–55.00   0.00 16.67 Less 

00.00-40.00   0.00   8.33 Very less 

Sum     100.00    100.00  

From Table VI, it can be seen that in the control class 
there are still students who get less qualifications, while in 
the experimental class the learning outcomes achieved by 
students are the lowest with sufficient qualifications. Based 
on the results of the normality test, as shown in the Table VII, 
it is known that the value of learning outcomes in the 
experimental class and control class both have a significance 
value of more than 0.05. This means that both learning 
outcomes are normally distributed. 

TABLE VII.  NORMALITY TEST RESULTS, OF INITIAL ABILITY 

Class Statistic df sig. 

Experiment 0.91600 24 0.11397 

Control 0.94933 24 0.16904 

Furthermore, based on the results of the homogeneity test, 
it is known that the value of sig. the pair of control class and 
experimental class is 0.580 more than the 0.05 level of 
significance. This shows that the variance of the class pairs is 
homogeneous. Based on the results of the difference test in 
Table VIII, it is known that the control class and the 
experimental class have a Sig value. (2-tailed) of 0.003 less 
than 0.05. Thus, there is a significant difference in learning 
outcomes between junior high school students who take part 
in learning mathematics with the aid of web-based 
interactive learning media and junior high school students 
who take part in learning mathematics without web-based 
interactive learning media. From Table VIII, it can be seen 
that the average learning outcomes in the experimental class 
are higher than those in the control class. Thus, this learning 
media has met the requirements of media effectiveness. 

TABLE VIII.  T-TEST: TWO SAMPLE ASSUMING UNEQUAL VARIANCES 

 Experiment Control 

Mean 76.78542 63.69125 

Variance  174.1213 248.0794 

Observations 24 24 

Hypothesized Mean Difference 0  

Df 45  

t Stat 3.121936  

P(T<=t) one-tail 0.001568  

t Critical one-tail 1.679427  

P(T<=t) two-tail 0.003136  

t Critical two-tail 2.014103  

Both teachers and students stated that the web-based 
interactive media on the Straight Line Equation material was 
interesting and easy to use. In general, the teacher and 
students gave a positive response to learning using web-
based interactive media, with the mode of agreeing. Student 
responses to learning using interactive media can be seen in 
the Table IX. Students gave a positive response to learning 
using interactive multimedia, with the response mode is 
agree. 

TABLE IX.  STUDENT RESPONSE 

Statements 
Response (%) 

SDA DA A SA 

The display of this learning 

media is very interesting 

  61.5 38.5 

This learning media makes me 

excited in learning straight line 

equation material 

 3.8 73.1 23.1 

This learning media makes it 
easier for me to learn straight 

line equation material 

3.8 15.4 42.3 38.5 

This learning media makes me 
not bored in learning about 

straight line equations 

 7.7 61.5 38.5 

This learning media makes me  3.9 61.5 30.8 
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Statements Response (%) 

motivated in learning 

The material presented by this 

learning media is easy to 

understand 

3.8 7.7 57.7 30.8 

This learning media encourages 

to write down the knowledge 

that has been understood 

 7.7 69.2 23.1 

The exercises given made me 

understand more about straight 

line equations 

 3.8 60.0 34.6 

The evaluation given can test 
how far my understanding of 

straight line equation material is 

3.8 3.8 69.2 23.1 

The sentences and paragraphs 
used in this learning media are 

clear and easy to understand 

 7.7 61.5 30.8 

The instructions provided are 
easy to understand 

 7.7 65.4 26.9 

The letters used are easy to read 7.7  46.1 46.1 

This learning media is easy to 

use 

7.7 11.5 57.7 23.1 

The navigation provided makes 

it easier for me to learn the 
material 

 11.5 65.4 23.1 

The display of this learning 

media is very interesting 

  61.5 38.5 

SD=Strongly Agree; A=Agree; DA= disagree; SDA=strongly disagree 

B. Discussion 

The implementation of learning in the experimental class 
runs more smoothly. Students independently build their 
knowledge with the help of web-based interactive learning 
media. Learning media involves several media components 
to make learning more interesting and easy to understand by 
students [6], [15], [16] and [17]. Interactive media make 
students more active in learning by involving many senses. 
Students who use interactive media will read, see, hear, and 
actively manipulate the material. Interactive media acts as a 
tutor who asks questions that are guiding students to 
understand concepts. Based on the results of research [18] 
and [19], the application of the question and answer method 
can improve student learning outcomes. When students 
answer a question, interactive media will provide immediate 
feedback. So that students can change answers every time the 
application assesses their answer is wrong, until the correct 
answer is obtained. Thus students become more active in 
learning, and enthusiastic in completing all the tasks given. 
While in the control class, even though the teacher has 
provided opportunities for discussion or provoked students to 
ask questions. But only a few students were actively 
involved. 

The average learning outcomes in the experimental class 
are in good qualifications, while those in the control class are 
in sufficient qualifications. The results of this study are in 
line with the results of research [20] which states that the 
learning outcomes of students who receive learning with 
interactive multimedia are better than the learning outcomes 
of students who receive learning without interactive 
multimedia. This shows that the use of web-based interactive 
media on the Straight Line Equation material can improve 
student learning outcomes. This is in line with the results of 
research [21] which found that the use of web-based 
interactive media can improve the understanding of 
mathematical concepts of SMK students in Pakanbaru. In 
line with that, the results of research [6], [22]–[24] also show 
that the use of web-based interactive media can improve 

student learning outcomes. Meanwhile [25] found that the 
use of interactive learning media was effective in improving 
the learning outcomes of tenth graders at SMKN 8 Malang 
on Basic Computer Networking material. 

The use of web-based interactive media on the Straight 
Line Equation material received a positive response from 
both students and teachers. Students stated that the use of this 
media made them more enthusiastic and motivated to learn. 
This media makes learning more fun, so the material 
becomes easier to understand. This is in line with the results 
of research [6], [26], [27] and research results [28] which 
found that the use of interactive multimedia made students 
less bored and more motivated to learn. 

IV. SUMMARY 

This research has succeeded in developing web-based 
learning media on the material of Straight Line Equations. 
The technology used is HTML, CSS, JavaScript, JSON, 
MathJax, firebase, netlify, and Geogebra, and is supported by 
visual studio code software, google chrome, and Live Server. 
The validation results from three media experts, three 
material experts and one practitioner, show that the 
developed media is valid in terms of material and media. 

The results of the trial of the use of media at SMPN 13 
Banjarmasin showed that there were significant differences 
in learning outcomes between students who took part in 
learning mathematics using web-based interactive learning 
media and students who took part in learning mathematics 
without web-based interactive learning media. The average 
learning outcomes of students who study using web-based 
interactive learning media are higher than the average 
learning outcomes of students who take mathematics lessons 
without web-based interactive learning media. Students and 
teachers also gave a positive response to the use of web-
based interactive learning media on Straight Line Equations. 

Based on the results of the research, web-based 
interactive learning media on the Straight Line Equation 
material has met the validity, effectiveness and practicality 
requirements of a media. Thus, this media is suitable to be 
used as a medium for learning mathematics in SMP/MTs. So 
that teachers can use this media as an alternative learning 
media on the material of Straight Line Equations in the 
eighth grade, to help create a student-centered learning 
atmosphere. 

REFERENCES 

[1] K. Goldschmidt, “The COVID-19 Pandemic: Technology use to 
support the wellbeing of children,” J. Pediatr. Nurs., vol. 53, pp. 88-
90, 2020. 

[2] N. N. Kharisma, M. V. Roesminingsih, and S. Suhanadji, “Gambaran 
kebutuhan pembelajaran daring PKBM Budi Utama Surabaya pada 
masa pandemi Covid-19,” J. Pendidik. Nonform., vol. 15, no. 1, 2020. 

[3] M. Pramita, R. A. Sukmawati, and D. P. Sari, “The Implementation of 
flipped classroom assisted by learning management system for 
numerical method courses,” in Proceedings of the 1st International 
Conference on Creativity, Innovation and Technology in Education 
(IC-CITE 2018), 2018, pp.158-162, doi: 10.2991/iccite-18.2018.36 

[4] R. A. Sukmawati, M. Pramita, H. S. Purba, and B. Utami, “The use of 
blended cooperative learning model in introduction to digital systems 
learning,” Indones. J. Learn. Adv. Educ., vol. 2, no. 2, pp. 75-81, 
2020. 

[5] A. P. Gilakjani, “The significant role of multimedia in motivating 
EFL learners’ interest in English language learning,” Int. J. Mod. 
Educ. Comput. Sci., vol. 4, no. 4, pp. 57-66, 2012. 

2021 Universitas Riau International Conference on Education Technology (URICET-2021)

237



[6] E. Sulistianingsih and M. Mukminan, “The development of web-
based learning multimedia for high school students’ Lithosphere 
material,” Geosfera Indones., vol. 4, no. 1, pp. 11-24, 2019. 

[7] R. A. Sukmawati, M. Ridhani, M. H. Adini, M. Pramita, and D. P. 
Sari, “Students’ self-regulation learning ability in learning Algebraic 
forms in wetland context with the help of interactive multimedia,” in 
IOP Conference Series: Earth and Environmental Science, vol. 758, 
no. 1, 2021, pp. 1-9, doi: 10.1088/1755-1315/758/1/012018 

[8] A. Silalahi, W. Hutabarat, S. Tarigan, and Y. Chandra, “Impact of 
multimedia-based off-line learning on student motivation and 
outcomes,” Asian Journal of Social Science Studies, vol. 3, no. 4, 
2018 

[9] M. Milovanovic, J. Perisic, S. Vukotic, M. Bugarcic, L. Radovanovic, 
and M. Ristic, “Learning mathematic using multimedia in engineering 
education,” J. Acta Tech. Corviniensis – Bull. Eng., vol. 9, no. 1, pp. 
45–49, 2016. 

[10] G. Muruganantham, “Developing of e-content package by using 
ADDIE model,” Int. J. Appl. Res., vol. 1, no. 3, pp. 52–54, 2015. 

[11] N. Nieveen, An Introduction to Education Design Research. 
Netherlands: Netherlands Institute for Curriculum Development, 
2010. 

[12] BSNP. 2014. Instrumen Penilaian Buku Teks Pelajaran Tahun 2014. 
[Online]. Available: https://bsnp-indonesia.org/2014/05/instrumen-
penilaian-buku-teks-pelajaran-tahun-2014/. 

[13] J. Nesbit, K. Belfer, and L. Tracey, “Learning object review 
instrument LORI,” 2009. [Online]. Available: 
https://www.academia.edu/7927907/Learning_Object_Review_Instru
ment_LORI_ 

[14] K. E. Lestari and M.  Yudhanegara, Penelitian Pendidikan 
Matematika, Bandung, Indonesia: PT Refika Aditama, 2017. 

[15] Sumantri Mohamad Syarif and R. Rachmadtullah, “The effect of 
learning media and self regulation to elementary students’ history 
learning outcome,” Adv. Sci. Lett., vol. 22, no. 12, pp. 4104–4108, 
2016. 

[16] G. Gunawan, A. Harjono, and S. Sutrio, “Multimedia interaktif dalam 
pembelajaran konsep listrik bagi calon guru,” J. Pendidik. Fis. dan 
Teknol., vol. 1, no. 1, pp. 9-14, 2015. 

[17] R. M. Aris, R. I. I. Putri, and E. Susanti, “Design study: Integer 
subtraction operation teaching learning using multimedia in primary 
school,” J. Math. Educ., vol. 8, no. 1, 2017. 

[18] S. P. Merona, “Kombinasi tutorial dengan metode tanya jawab untuk 
meningkatkan pemahaman matematika di perguruan tinggi,” 
Mosharafa J. Pendidik. Mat., vol. 6, no. 1, 2018. 

[19] S. Mahdalena, E. Uliyanti, and T. Sabri, “Penggunaan metode tanya 
jawab untuk meningkatkan hasil belajar siswa pada pembelajaran 
PKn di kelas V,” J. Pendidik. dan Pembelajaran Khatulistiwa, vol. 3, 
no. 3, 2014. 

[20] D. Novitasari, “Pengaruh penggunaan multimedia interaktif terhadap 
kemampuan pemahaman konsep matematis siswa,” Fibonacci J. 
Pendidik. Mat. dan Mat., vol. 2, no. 2, 2016. 

[21] N. Novialdi and M. Thahir, “Pengembangan media pembelajaran 
berbasis website untuk memfasilitasi pemahaman konsep siswa SMK 
negeri 5 Pekanbaru,” Milen. J. Teach. Learn., vol. 1, no. 1, pp. 25–33, 
2020. 

[22] K. Cahyono, “Penggunaan media interaktif berbasis web untuk 
meningkatkan motivasi dan hasil belajar (Studi kasus di Universitas 
Abdurrab Pekanbaru Riau),” J. Bina Praja, vol. 05, no. 04, 2013. 

[23] M. G. Pawana, N. Suharsono, and I. M. Kirna, “Pengembangan 
multimedia interaktif berbasis proyek dengan model ADDIE pada 
materi Pemrograman Web siswa kelas X semester genap di SMK 
Negeri 3 Singaraja,” e-Journal Progr. Pascasarj. Univ. Pendidik. 
Ganesha, vol. 4, 2014. 

[24] A. Hidayatulah, Y. Yushardi, and S. Wahyuni, “Pengembangan bahan 
ajar berbasis web Interaktif dengan aplikasi e-learning Moodle pada 
pokok bahasan Besaran dan Satuan di SMA,” J. Pembelajaran Fis. 
Univ. Jember, vol. 4, no. 2, 2015. 

[25] H. V. Sari and H. Suswanto, “Pengembangan media pembelajaran 
berbasis web untuk mengukur hasil belajar siswa pada mata pelajaran 
Komputer Jaringan Dasar Program Keahlian Teknik Komputer dan 
Jaringan,” J. Pendidik. Teor. Penelitian, dan Pengemb., vol. 2, no. 7, 
2017. 

[26] M. F. Lee, S. N. M. Yusoff, and K. H. Tan, “Needham model based 
instructional multimedia material for teaching digital logic gates,” J. 
Tech. Educ. Train., vol. 11, no. 1, pp. 1267-1280, 2019. 

[27] F.-T. Leow and M. Neo, “Interactive multimedia learning: Innovating 
classroom education in a Malaysian University,” Turkish Online J. 
Educ. Technol. - TOJET, vol. 13, no. 2, pp. 99–110, 2014. 

[28] A. N. N. Sholihah, I. Septiani, T. Rejekiningsih, Triyanto, and 
Rusnaini, “Development of interactive multimedia learning 
courseware to strengthen students’ character,” Eur. J. Educ. Res., vol. 
9, no. 3, pp. 1267-1279, 2020

 

2021 Universitas Riau International Conference on Education Technology (URICET-2021)

238


