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Abstract—The development of technology is growing very rapidly, then it
should be used for improving many important aspects of our daily life, such
as learning innovation. This study aims to develop an android-based interactive
e-module on trigonometries’ topic to enhance the learning motivation of stu-
dents. The topic of trigonometry is chosen because it lacks to be discussed. Many
android-based interactive e-modules are generally limited on numbers. The con-
tents of this e-module consist of learning outcomes, material descriptions, learn-
ing videos, and quizzes. The method in this study is Research and Development
with the ADDIE model. The ADDIE model has five stages: Analyze, Design,
Development, Implementation, and Evaluation. The main key in this method
is the iteration process. Before the trial, the e-module is validated by substan-
cial experts and learning media’s experts. The substancial experts gave a score
4.32 out of 5 which indicates the modules are valid substancially. The learning
media’s expert gave a score 4.18 out of 5 which indicates the modules are very
valid. Then, this e-modules is implemented into small class and large class. The
practicality and the effectiveness of this e-modules are measured. The practi-
cality of this e-modues in the small class have score 4.18 out of 5, while it have
score 4.28 out of 5 in the large class. The effectiveness of this e-modules in small
class have score 4.28 out of 5, while it have score 4.31 out of 5 in large class.
These results indicate that android-based interactive e-modules are effective and
recommended to be used in teaching-learning process on trigonometry.

Keywords—android-based interactive e-modules, trigonometry, learning
motivation

1 Introduction

Mathematics plays an important role in the development of science and technol-
ogy [1]. One of the interesting topics in mathematics is trigonometrics. During the
covid-19 pandemic, most of the activities were conducted online, as well as lectures at
Universitas Negeri Malang, Indonesia. The lecturers have to adapt to this situation. The
students will be bored if the teaching materials for online learning are not interactive
and not interesting. As a result, the students will find difficulties during online.
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An electronic teaching material or better known as an e-module must be interac-
tive with the user (students) so that they can learn independently and pleasantly. This
is in accordance with [2] which says that a good module is one that is able to make
the learning process more interesting, more interactive, convey historical messages
through images and videos, encourage learning through instrumentals, develop audi-
tive senses that are conveyed more easily understood. Android is one of the operating
systems that can be found on smartphones and tablets [3]. There are several advantages
of Android [4], among others: a complete platform, open-source, and free platform. The
advantages of this android provide a great opportunity for programmers to be involved
in developing and creating Android applications. Learning math using a tablet has better
results than using a PC or laptop [5]. Learning using smartphones and learning through
games are two important elements in improving learning technology [6]. Today, most
children’s lives cannot be separated from the digital interactive media of the smart-
phone so game-based math learning is very feasible and meaningful [7]. The tendency
of students to use media as a media of learning will significantly determine the success
of learning [8]. The design of a well-organized media can have a positive influence on
students [9]. By using the smartphone applications in learning, teachers have a very
good perception. Well-designed applications will assist students in developing math
skills [10]. The appropriate use of learning technologies will support the implemen-
tation of learning [11]. Research on learning using Android and iOS-based apps, as
stated in [12]-[16], yielded excellent results. One of the advantages of using computer
technology in learning is that students’ cognitive abilities can develop further. In addi-
tion, the use of computers and tablets during learning can improve students’ ability to
understand numbers [ 18], math literacy [19], students’ cognitive, and affective abilities
[20], [21]. This research shows that computer-based integrated training can enhance
students’ creativity [22]. In addition, computer-based learning also improves positive
outcomes in problem solving, procedural knowledge, and conceptual knowledge [23].
Physically active learning can be beneficial for students in learning mathematics [24].
These results are in line with previous research stating that technology-based learning
media has a positive impact on students and assists them in studying mathematics.
[25], [26]. Therefore, android-based interactive e-modules are needed to be developed
in online learning during the covid-19 pandemic.

2 Literature review

2.1  Trigonometry

Trigonometry is one of the basic and mandatory courses in the program study S1
Mathematics and S1 Mathematics Education at Malang State University. Trigonom-
etry is described as one of the most basic mathematical topics that will later play an
important role in the study of algebra, geometry, and graphic reasoning [27]. Studying
trigonometric theorems and concepts is needed to improve students’ skills in analyzing,
able to think creatively and logically [28].
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2.2 Android-based mobile learning

Mobile learning is one of the answers to education reform [29]. Mobile learning
helps students in creating social interactions. It leads to collaborative, interactive learn-
ing, and direct feedback as well as collaboration between peers. It can also improve
the structure of knowledge, performance, and learning motivation [30]. Recently, the
smartphone used by most Indonesian’s students is Android as its operating system.
Android smartphones are very affordable because they can be purchased by almost
anyone as a means to communicate [31]. In addition, Android is also the most popular
mobile operating system on the market [32].

3 Research method

3.1 Research design

The method used in this study is Research and Development with the ADDIE model.
The ADDIE model has five stages: Analyze, Design, Development, Implementation,
and Evaluation. The main key in this method is the iteration process.

3.2 Research subject

This research was conducted in the department of mathematics Universitas Negeri
Malang, Indonesia. The subjects in this study are mathematics lecturers, substantial
experts, learning media’s experts, and students. Sixty-three students participated in the
trial which divided by 9 students participated in small trial class and 54 students partic-
ipated in large trial class. Students in each class have various abilities in mathematics
including students with high ability, students with moderate abilities, and students with
low abilities. The aim of this study involving students with diverse abilities is to be able
to identify the impact of android-based modules on all students with high, moderate or
low abilities.

3.3 Data collection instrument

The data in the study was obtained using several techniques including interviews,
questionnaires, and tests. Students are given questionnaires to fill out after they have
already conducted a trial, both in small trial class and large trial class. The question on
the questionnaire consists of two aspects, namely the practicality aspect and the effec-
tiveness aspect. In terms of practicality, the indicators are as follows: ease use of the
android-based module; clarity of the instruction of how to use, Ease interactions during
learning through available menus; and the appeal of the display and animation. Mean-
while, the indicators of its effectiveness are as follows: the description of mathematical
contents and videos that can help students understand the concept of trigonometry; the
language used in the material is easy to understand. And the android-based modules
that can make learning trigonometry more enjoyable.
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3.4  Data analysis

In this study, quantitative data is obtained through validation sheets and student
questionnaires. The analysis is then conducted using descriptive statistics. On the other
hand, qualitative data in the form of comments, student suggestions, and work are used
for discussion in e-module revision. The measurement’s instrument in this study uses
the Likert scale which used to measure a person’s attitudes, opinions, and perceptions
or groups about an event. Here is a table of the category, the related score of each
category, and how to relate the average score to the given category obtained from the
substancial experts, the learning media’s experts, and student feedback [33], [34].

Table 1. Likert scale for assessment

Category Related How to relate the average score (X)
(Alternative Answers) Score to the given category
Very Good/Very Valid 5 X>421
Good/Valid 4 3.40<X<421
Acceptable 3 2.60<X<3.40
Poor/Less Valid 2 1.79<X<2.60
Very Poor/Invalid 1 X<1.79

With the eligibility category in the table above, the recapitulation of validation data
can be concluded based on the specified category.

4 Results and discussion

This research was conducted using the ADDIE model. In this model the concept
used is an iteration process that considers various aspects that affect to get the best
results. The ADDIE model has five stages: Analyze, Design, Development, Implemen-
tation, and Evaluation. Here’s an explanation for each stage.

4.1  Analysis

In this stage, several related observations were made, including learning environment,
audience, problems to be solved, expectations to be achieved, and what can make stu-
dents more passionate about learning. In this stage, the results shows that mathematics’
students majors need a learning media that is easy to use, interesting and effective. The
interview results showed that students and lecturers revealed that trigonometric lessons
were considered monotonous, less interesting and the material difficult to understand.
This causes students to get bored quickly and lack passion for learning. Moreover, some
students live in areas whose networks are not good, so it is important to make learning
innovations that can not only be accessed online but can also be accessed offline.

4.2  Design

The design of android-based interactive e-module is developed based on previous anal-
ysis at section 4.1. This design includes setting learning goals, creating online content,
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developing scripts, selecting user interfaces and environments, and selecting assessment
methods. In this e-module, the main menu consists of learning objectives, learning mate-
rials or contents, e-learning videos, and assessments or quizzes. In the designing process,
the lay out uses PowerPoint and the interactive quizzes are build using the i-spring suite.

4.3 Development

The next stage is development, we organize and implement what has been done in
the previous stage. At this stage, the team discusses which parts will be developed to
get the best results. Here we start creating course content on our products in the form
of audio, video, animation, quizzes, instructional guides, and course-related matters. In
addition, the selection of font size, font type, background color, and appearance in our
products is also done at this stage. Here are some android-based interactive e-module

displays that have been developed.
’ Identitas: Pythagoras, Pon]umll!
dan Selisih Fungsi Trigonometri
Identitas merupakan suatu persamaan

yang selalu bernilai benar untuk semua
kemungkinan pengganti variabel.
Berikut beberapa identitas dasar dalam

SCPL MATERI trigonometri:

VIDEO

Fig. 1. Menu Fig. 2. Content

H o

IDENTITAS TRIGONOMETRI

Selamat datang di kuis
Trigonometri.

Kiik "Start Quiz" untuk memulai mengerjakan kuis.

< PREV STARTQUIZ >

1Ll (o] <

Fig. 3. E-learning video Fig. 4. Quizzes
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The videos in this e-module can be opened only by using the internet, because this
video is made in sync with Youtube. This will make the application is lighter to use and
the video size is smaller than when the video uploaded in the application directly. If
students want the video in the offline form then they can download it, so that the video
can be played without the internet.

Question 1 of 10

[o] 195

Bentuk sederhana dari
3 tan x cot x + 6 cot x

—————————— adalsh.
6tan x cot x + 3cot x

tanx+1
T+tanx
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tanx+
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1l

Question 2 of 10

& - wae

Bentuk sederhana dar

(Weotx = 1) (yeotx + 1)

Question 1 of 10 =

Bentuk sederhana dari
3 tan x cot x + 6 cot x

e citish.
6tan x cot x + 3 cot x

Ztanx+ 1
anr+2

Fig. 5. More quizzes view

In Figure 5, when students answer the right-wrong questions, the students (users)
know the correct answer immediately. There are feedback ‘“‘congratulations, your
answer is right” for the right answer, and “Sorry, your answer is still wrong” to the
student’s answer that is incorrect. The score of quizzes will be sent to the email of the
question maker or lecturer, so that lecturers can directly know the score of quizzes of
each student without manually correction. The lecturers are able to know the students’
abilities and understanding of this material. Before being implemented on students, val-
idation is carried out from learning media’s experts and substancial experts. The scores
of validation are presented in Table 2.
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Table 2. Validation scores

Indicator Average Score

Substancial Experts

The mathematical contents are easy to understand 4.41
The mathematical contents are suitable for the intended learning outcomes 4.30
It motivates students 4.25
Average score 4.32

Learning Media’s Expert

Easy to use 4.30
High Accessibility 4.19
Attractive media 4.20
Suitable Animation 4.03
Average score 4.18

Table 2 shows that validation scores from substancial experts and learning media’s
experts are 4.32 and 4.18 out of 5. Based on Table 1 the following results were cate-
gorized as valid so that modules could be used on students. However, modules still
need a few revisions based on the advice from substancial experts and learning media’s
experts. Some suggestions from the experts including: a little part of animation needs to
be developed, colors needs to be brighter and transparency, and the visual illustrations
are needed in some parts of the material so that students are easier to understand.

4.4 Implementation

The e-modules are revised based on the suggestions from the experts. It is then
tested on mathematics’ students at Universitas Negeri Malang. Sixty-three students
participated in the trial. 9 students participated in the small trial class and 54 students
of the first year mathematics departmen participated in the large trial class. Students in
each class have various abilities in mathematics including students with high ability,
students with moderate abilities, and students with low abilities. The aim of this study
involving students with diverse abilities is to be able to identify the impact of android-
based modules on all students with high, moderate or low abilities. After students con-
ducts trial, they are given questionnaires related to the assessment of the e-module. The
practicality and effectiveness test results of small trial class and large trial class are
given in Table 3.
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Table 3. Data of student’s responses questionnaire result

Indicator Average Score of | Average Score of
Small Trial Class | Large Trial Class
Practically Aspect
The materials are easy to understand 4.22 43
The materials allow students to interact and learn math 4.28 4.25
It facilitates understanding 4.12 4.35
The use of images and animation in learning media is 4.08 4.40
attractive
Average practically scores 4.18 4.28
Effectiveness Aspects
It motivates students 4.12 4.20
The materials make students love mathematics 4.50 4.50
Students can understand trigonometry concepts 4.23 4.23
It makes students want to understand trigonometry further 4.25 4.30
Average effectiveness scores 4.28 4.31

Table 3 shows that the average test scores of practicalities and effectiveness in large
trial class are 4.28 and 4.31, respectively. Based on Table 1, these results are classified
to a very good category. Students also provide positive comments and suggestions after
the trials, such as, “I want to learn more”, “Interesting application”, “If the display is
beautified then the application will be more interesting”, and “I love mathematics”. At
this stage, we not only focus on the feedback of students but also see if the method is
good enough or not and whether learning outcomes can be achieved or not. The results
show that the methods used are effective and students can achieve learning outcomes.
However, there are some notes and expectations from both substancial experts, learning
media’s experts, and students related to the module development.

4.5 Evaluation

The last stage in the ADDIE method is evaluation. At this stage that we respond and
improve the e-modules based on the suggestion and feedback from experts and the
students. Based on the results of the trial test of android-based interactive e-module
products above as a whole get valid categorization, both from media experts, material
experts and students. This suggests that the android-based interactive e-modules can be
very likely implemented on teaching-learning process. One of the main objectives of
integrating between technology and learning media are to solve the problem of lack of
interactive media in learning activities [35]. The results of this study are relevant to the
findings of previous studies, where the use of applications in learning provides many
benefits. These include facilitating learning to read the Qur’an, improving students’
speaking skills and increasing students’ learning motivation for science subjects [36]
[37]1[38].
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5 Conclusion

Based on the validation results by learning media’s experts, substancial experts, and
lecturers which teach the course of trigonometry, as well as students’ responses, it can
be concluded that the developing android-based interactive e-module on trigonometry
has been categorized as very good or very valid and deserves to be used as a learning
media in lectures the topic of trigonometry.
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