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INTRODUCTION

In today's life, technological progress occurs very rapidly and cannot be
avoided (Abdullah & Yunianta, 2018). Technological progress is seen in various
tields, including education. This technological development can be utilized in
learning, for example, as a learning medium for delivering learning material in
class (Saraswati & Novalyan, 2018). Learning media is an alternative tool that
can be used to understand learning skills and encourage students during the
learning process to increase effectiveness and efficiency in achieving learning
goals (Abdullah & Yunianta, 2018). One mobile device that can be developed as
a learning medium is a smartphone. In the current technological era, almost
every student has a smartphone (Widyatama & Pratama, 2022).

However, student use of smartphones has yet to be optimized to support
learning. Most students use their smartphones only to make phone calls, send
text messages, and access entertainment applications such as music, social
networks, cameras, and games to learn math on their own devices. Very few
students still use smartphones to access applications. (Widyathama and
Prathama, 2022). Using learning materials in games can create an exciting
learning process for students (Hasanah, 2021). Games are one way to
encourage students to spend time playing and learning (Widyatama & Pratama,
2022). Games are a learning tool that encourages students to play games more
(Abdullah & Yunianta, 2018). Students are more accustomed to games as a
means of entertainment. The attraction of a game should make players
addicted, so it would be even better if the game could also support the players'
learning (Hasanah, 2021).

The learning process does not involve learning mathematics, which is
considered the most challenging subject for students. One of the materials used
is trigonometry. The core material of trigonometry requires students to use
careful and critical thinking in solving problems (Veranita & Setyadi, 2021).
Previous research (Laja, 2022) identified difficulties experienced by students in
solving trigonometry problems, namely difficulty remembering and
understanding trigonometric identities. Previous research (Farid Gunadi et al.,
2022) also found that many students needed to interpret mathematical concepts
in trigonometry material, causing difficulties in learning trigonometry.

Many students of grade X need help understanding and solving
trigonometry problems. The Ministry of Education and Culture data, which
explains the results of the 2019 National Examination (UN), Trigonometry
material for high school has the lowest score compared to other mathematics
materials tested, namely 34.59. Therefore, one of the things that teachers as
learning facilitators need to do is develop the latest learning media to improve
the quality of learning to help students absorb lessons more efficiently and
increase the number of students who desire to learn in and out of class
(Suendarti & Liberna, 2021). Alternative media that needs to be developed is
game-based educational learning media (Widyatama & Pratama, 2022). Today's
developments cannot be separated from smartphones and games; students
prefer playing games because they make students feel challenged to play them
(Ulya et al, 2021). Therefore, there is a need for innovation and the
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development of learning tools that can motivate students to minimize the
difficulties that become obstacles for students in learning mathematics
(Suendarti & Liberna, 2021). Through the game-based educational learning tool
"Trigonometry It's Eazy" created by four researchers, learning material can be
added to the game so that students not only play but also carry out the learning
process.

LITERATURE REVIEW

Media is a means of sending or communicating messages (Hasiru, 2021).
From an academic viewpoint, media may be a key instrument for the victory of
the instructing and learning handle since its nearness can coordinate
essentialness to understudies (Rohani, 2020). Learning media comes from the
Latin "medius," which implies "center," middle person, and presentation. In
Arabic, media alludes to a middle person or courier from the message's sender
to the beneficiary. In this manner, media may pass on or channel educational
messages (Nurrita, 2018). Learning media is not, as it were, an apparatus to
progress the interaction prepared between instructors and understudies, as well
as understudy interaction with the environment, but also an educating device
that can back teachers' instructing strategies within the learning handle
(Hamdan, 2020). Learning media alludes to anything that can fortify
contemplations, feelings, and consideration. It will help convey messages and
facilitate the learning process in a conscious, targeted, and controlled manner
(Hasiru, 2021).

The game comes from English, which means a game in Indonesian.
Games use electronic media, which are very popular among all groups as a
medium of entertainment and learning (Ramadaniati, 2021). Games are a
technology that is developing rapidly because they are trendy and easy to
access (Siagian, 2022). Educational games are designed explicitly for learning
activities but can also be used for playing and having fun (Simanjuntak, 2020).
They are games designed to provide specific lessons for students to develop
concepts and understanding (Ramadaniati, 2021). Educational games aim to
stimulate students' interest in studying game-based learning materials and help
students understand learning materials more efficiently and with fun
(Windawati & Koeswanti, 2021).

Therefore, games and play are entertainment that have a fun gaming
aspect. They aim to convey messages and information from teachers to students
and have their own advantages, namely helping students learn something even
while playing the educational process. Games can be used as media and
adapted to students' needs to facilitate learning regardless of space and time. In
this research, the game was created using Ispring Suite 11.

Ispring Suite 11 is software for creating learning media with supporting
media aspects such as audio and visuals. It can work with several supporting
software programs (Martin et al, 2024), making the resulting media more
exciting and interactive (Widyawati, 2022). Ispring Suite 11 software can create
quizzes in any format, with results displayed at the end and editable in Flash
format (Farman, 2021). Application features include the ability to incorporate
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additional interactivity into Microsoft PowerPoint and export PowerPoint to
certain formats. This interactivity can take the form of flash animations, quizzes,
videos, FLV, and games (Widyawati, 2022). Ispring Suite 11 is software
integrated with PowerPoint that can be used to develop learning media,
including games. It is straightforward to use without needing to learn highly
complex programming languages.

Trigonometric functions are one of the materials in the Mathematics
subject for grade X. Trigonometry comes from the Greek words “trigonum”,
which means three angles, and “metron”, which means measurement.
Trigonometry is a branch of mathematics that studies angles in triangles, such
as sine, cosine, and tan. Trigonometry teaching materials are new teaching
materials for the class. Therefore, students need to study them until they
understand trigonometry concepts. This can be achieved by practicing many
trigonometry questions (Palayukan & Pelix, 2018).

METHODOLOGY

This research utilizes research and development to develop or produce
media that provides benefits. Research and development is a research method
for developing and testing products that are then developed in the world of
education (Maydiantoro, 2020). The ADDIE model is used in research because it
has sequential stages and is interactive in each process. The ADDIE model
stands for Analytics, Design, Development, Implementation, and Evaluation.
This model was chosen because its stages describe a systematic approach to
learning development (Sagihartini & Yudiana, 2018). The ADDIE model is

shown in Figure 1.
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Figure 1. The ADDIE model

Analyze

Before developing a learning aid media, we must conduct a needs,
technology, and curriculum analysis. A needs analysis was carried out to
describe the condition of students, school facilities, and the mathematics
learning process at Santo Thomas Aquino Catholic High School for grade X.
This research will develop a game-based learning media that suits what
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students need. Technology analysis was carried out to analyze the technology
used by teachers and students in learning so that researchers could develop a
game using the technological facilities used by teachers and students at Santo
Thomas Aquino Catholic High School. The purpose of carrying out curriculum
analysis is to pay attention to the curriculum implemented at Santo Thomas
Aquino Catholic High School so that the games developed can meet curriculum
needs and help in the learning process.

Design

The design stage is carried out to describe and create product
specifications to facilitate the process of making products and media
specifications. At this stage, the researcher creates a game design that will be
made according to the analysis results obtained so that the game developed will
increase students' enthusiasm and interest in the learning process on
Trigonometry material. At this stage, the initial design of the product to be
developed will be carried out. We will start by determining the design of
learning materials and designing the game with an attractive visual appearance.

Development

Development is a process where everything that is needed or will
support the product must all be prepared in absolute form. Products in the
form of games that have been designed are made according to the designs that
have been prepared. It is at this development stage that game creation can be
done using Ispring Suite 11 software from flowcharts and storyboards as well
as prototypes that have been created. At this stage, the media is also used as a
reference for validation to determine the validity aspects of the product that has
been developed.

Implementation

Products developed and declared valid will be implemented, or product
trials will be conducted by assessing the learning media applied by class X
students at Santo Thomas Aquino Catholic High School. At this implementation
stage, data collection will be carried out using questionnaires and quiz tests on
trigonometry material contained in the TIE game. The results will be managed
and analyzed to see whether the obtained results have met the students' needs
or whether something still needs to be revised.

Evaluation

The evaluation stage is the final stage of the ADDIE model, which is a
process to see whether the product produced can be used. At this evaluation
stage, it plays a vital role in product improvement. A team of experts will assess
and confirm the product and test results. This evaluation stage aims to use the
product as a learning medium to help the learning process, making learning
even more effective.
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Product Trial Test

At the trial stage, testing will take place in two stages; the first is to carry
out validation tests with media and material experts. Media experts will play a
role in assessing media developed through user interface (UI), multimedia,
audio and visual displays, and software engineering. Meanwhile, material
experts play a role in assessing the material contained therein. This assessment
will focus on aspects, namely suitability of material with KD, accuracy of
media, up-to-date material, language, presentation techniques, and contextual
nature. The second trial was aimed at all students in class.

The test subjects used in this research were lecturers at Bhinneka PGRI
University, mathematics teachers, and all grade X students at Santo Thomas
Aquino Catholic High School. Sampling uses a non-probability sampling
technique with a total sampling method, namely a sample determination
technique. If all population members are sampled because the population is less
than 100, then the entire population is used as the research sample (Annisa et
al., 2023). The researcher used a total sampling technique based on the results of
observations with grade X mathematics teachers which stated that the majority
of class really don't understand trigonometry material. The criteria used in this
research were all grade X students who had a poor understanding of
trigonometry.

Data Collection

Quantitative data is obtained from media evaluations carried out by
validators and understudies. Subjective information is obtained from validator
appraisals through input, recommendations, audits, and reactions from
understudies who have conducted trials. The data collection techniques used in
this development research are validity questionnaires, teacher and student
response questionnaires, and learning outcomes tests. The questionnaire seeks
assessments and input from media experts, material experts, and students.

Data Analysis

The data analysis technique in this research uses quantitative and
qualitative analysis techniques (Sari, 2018), which describe the results of
product development that has been developed. Data obtained from instrument
testing is analyzed to obtain assessment results for the product that has been
developed.

Validators have a part in surveying media since they are specialists in
their field and competent. The information given can be utilized to decide the
legitimacy of the media created. The validator comprises two validators: one
fabric master validator, whom the lesson instructor will evaluate, and one
media master validator, who was evaluated by a Bhinneka PGRI College
teacher who is competent in diversion advancement.

The assessment given by material experts covers several aspects,
including the suitability of the material with KD, the accuracy of the media, up-
to-dateness of the material, language, presentation techniques, and contextual
nature. The assessment given by media experts covers several aspects,
including user interface (UI), multimedia, audio and visual displays, and
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software engineering. The media that has been developed is valid and can be
used after being declared valid by two validators.
To analyze the data, you can use the following formula and validity percentage

table, which are sourced from Maesari (2020).

) Result Score
Validity Precentage (%) = : % 100%
Maximum Score

Table 1. Validity Precentage

No. Questionnaire Value Validity Category
1. 85% <x<110% Very Valid
2. 70% <x<85% Enough Valid
3. 50% <x<70% Less Valid
4. x < 50% Not Valid

Source : (Rosiyanti, 2021)

Media can be said to be valid if the validity test data's percentage results
are at least 70% or in the "Quite Valid" category. If they are less than 70%, then
revisions must be made regarding the media (Rosiyanti, 2021). Responses from
teachers and students become an assessment of the practicality of the media.
This practicality assessment is carried out to determine whether the media that
has been developed is practical. To analyze the data, you can use the formula

and practicality percentage table below, which are sourced from Maesari (2020).

Practicality Precentage (%) = Result Score % 1009%
B gelnl= Maximum Score ¢

Table 2. Practicality Precentage

No. Value% Practicality Category
1. 85 -110 Very Practical
2. 75 -84 Practical
3. 60 - 74 Enough Practical
4. 40 - 59 Less Practical
5. 0-39 Not Practical

Source: (Rosiyanti, 2021)

Media can be said to be Practical if it gets a minimum rating of
"Practical," and if the score obtained is less than the category, then revisions
must be made to the media (Rosiyanti, 2021).

The product effectiveness test is obtained from a test of student learning
outcomes, which is assessed with a predetermined Minimum Completeness
Category (KKM). The Minimum Completeness Category of Mathematics at
Santo Thomas Aquino Catholic High School, grade X, is 75. To be able to
analyze the data, you can use the following formula and effectiveness

percentage table, which is sourced from (Maesari et al., 2020).

Ef fectiveness Precentage (%) = Result Score » 1008
geLnl = Maximum Score ?
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Table 3. Effectiveness Percentage

No. Effectiveness Value Effectiveness Category
1. x = 80% Very Effective
2. 60% < x <80% Effective
3. 40% <x<60% Enough Effective
4. 20% <x<40% Less Effective
5. x<20% Not Effective

Source: (Rosiyanti, 2021)
Media can be effective if students' learning tests have completed 60% of
the minimum score or meet the "Good" category (Rosiyanti, 2021).

RESULTS
Analyze

The majority of grade X need a better understanding of the concept of
trigonometry. Therefore, the learning media will be more valid, practical, and
effective if you use the TIE game "Trigonometry It's Eazy," which can be
accessed via smartphone so that all students can use the game as a learning
media.

Technological analysis relates to what is needed in the media
development stage, such as hardware and software, to produce games that can
operate well. In this development, researchers used Website APK 2 builder to
convert HTML into a smartphone application. The hardware used by
researchers to create games is an Acer Aspire A314-35 laptop with an Intel
Celeron N5100 processor and 16 GB RAM. Meanwhile, the software used is
Ispring Suite 11 and Website APK 2 Builder.

Curriculum analysis is carried out so that the material contained in the
game is by the curriculum standards used in learning at Santo Thomas Aquino
Catholic High School. The trigonometry material used in grade X uses the
Independent Curriculum, which includes Learning Outcomes and Learning
Objectives.

Making Games

The entire game creation stage on a smartphone uses Ispring Suite 11
software. All components of the flowchart, storyboard and game prototype are
implemented into Ispring Suite 11 as the main software for making games and
using Photoshop as supporting software for making graphic designs.
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Figure 2. Appearance Ispring Suite 11

Product Revision
Based on input and suggestions from media expert validators and
material experts, carrying out a revision stage in media. Following is a revision
from media experts:
Table 4. Product Revision

Before Rev151on - After Revision
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Figure 10. View of ITE games Figure 11. View of ITE Games After
Background quiz too contrasting. Revision

Replace  background quiz from
number 1 - 10.

The.re is no eptry of student data %TR’GONOMHRV "' B

during work quizzes.

Figure 12. View of Student Data
Added student data entry during
processing quizzes.

The manufacturing stages design of games include:
Table 5. The Manufacturing Stages Design of Games

1. Logo  creation games use 2. The creation of the initial display of
Photoshop. On manufacture logos games made it interesting students'
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“games” using astronaut characters
TIE.

Figure 3. Games Logo

interest in running TIE
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Figure 7. Material Menu Displéy
Games

3. Creating menus on games of which 4. The creation of an instructions
there are several buttons include menu on games that contains
curriculum, materials, training, instructions use and function of
quizzes, and instruction. buttons and objects in games,
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q students.
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Figure 6. Instruction Menu Display
Games

5. Creating a  material menu 6. Creating a  training menu
containing a presentation of containing  practice = questions
material divided into two main related to the material
sub-chapters, namely Trigonometry has 5  essay

questions, and after completing the
exercises, there is a discussion on
the practice questions given as
students learning media.

Figure 8. Exercise Menu Display
Games

7. Menu creation quiz ITE contains 10 8.

multiple-choice questions with

Final stage games that have been
created will be continued with
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trigonometry material and each of export project to HTML, then use
the questions has levels of Website 2 APK Builder software to
difficulty. This quiz serves to find change into smartphone games.
out the extent of capturing the "-‘- As {)?’..;,;;;;;;m s ::@'o o ]
trigonometry material that has > ey

been explained in the material — <

menu. There is a score at the end of i

the question connected to the link ]
Google  Drive  as  teacher e )
“assessment” material, and at the “z T oS e & O Cial e - i s
end, there is a score discussion of Figure 9. Change Process HTML to
question quizzes that have been Apk

given.

i

Figure 9. Quiz Menu Display Games

Media Expert Validation

Media Validation is carried out by the Informatics Study Program
Lecturer from the Faculty of Science and Technology, Bhinneka PGRI
University, Mr Agung Prasetya, M.Kom. The media expert validation sheet has
21 assessment indicators.

Table 6. Media Expert Validation Result

Earned Value Total Value Precentage Category

96 105 91.42% Very Valid

Material Expert Validation

The Grade X Mathematics Teacher carried out material validation. Santo
Thomas Aquino Catholic High School, namely Mr. Antonius Hadi Handoko,
S.Pd. The material expert validation sheet has 20 indicators evaluation. The
following are the results of the assessment from material experts:

Table 7. Material Expert Validation Result

Earned Value Total Value Precentage Category
79 100 79% Enough Valid
Media Practicality Test

The media practicality test was carried out using a questionnaire to find
out the response of the grade X mathematics teacher, namely Mr. Antonius
Hadi Handoko. S.Pd. and all grade X students of Santo Catholic Thomas
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Aquino High School, totalling 95 students. Before doing the media practicality
test, the questionnaire was validated by validators. Following is the result of
teacher and student responses:

Table 8. Media Practicality Test Result

Earned Value Total Value Precentage Category

93 115 80.86% Very Practical

Result for the students :

Practicality Percentage (%) = 9795/10925 x 100%
Practicality Percentage (%) = 0.8986 x 100%
Practicality Percentage (%) = 89.86%

Media Effectiveness Test
The media effectiveness test is carried out to determine whether the
developed media can help students learn trigonometry material. The results
obtained were that 86 students obtained a completeness score from the KKM :
Percentage Effectiveness (%) = 86/95 x 100%
Percentage Effectiveness(%) = 0.9052 x 100%
Effectiveness Percentage(%) = 90.52%

DISCUSSION

Validity test results by media and material experts were assessed in the
categories "Very Valid" and “Enough Valid”. This shows that the TIE game
"Trigonometry It's Eazy" that own design and sound operation of the software
by the applicable curriculum. The practicality test results are based on a
questionnaire containing teacher responses, and students receive an assessment
is "Very Practical" category. This shows that teachers and students are
comfortable using the TIE game "Trigonometry It's Eazy" as a learning media.
Effectiveness test results are based on student learning results using the TIE
quiz "Trigonometry It's Eazy," including in the "Very Effective" category. The
thoroughness minimum score proves this: 86 students out of 95 students. This
shows the effectiveness of using the game "Trigonometry It's Eazy" for
participants.

This research results from several theories, namely learning processes
that are interesting for students created by using learning materials in games
(Hasanah, 2021). Games are one way to encourage students to spend time
playing and learning (Widyatama & Pratama, 2022). Games can be a source of
learning if they aim to achieve goals learning, (Yunianta, 2019). The media
games help participants' problem-solving students in learning trigonometry,
which according to (Suendarti & Liberna, 2021). Students learning obstacles can
be identified as coming from the length of the process. Learning takes a long
time and makes students bored, so they need help understanding and
memorizing trigonometry formulas taught by the teacher. Development games
use Ispring Suite 11 software. The advantage is that it can insert several media
such as images, audio, video, and flash, which is easy to distribute anywhere
and optimizes the web deeply. There are also several feature-making quizzes
with various questions such as multiple choice, multiple responses, type-in,
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matching, sequence, numeric, fill-in-the-blank and true or false (Widyawati et
al., 2022).

CONCLUSIONS AND RECOMMENDATIONS

Media validity tests from media expert validators obtained a score of
91.42% in the "Very Valid" category, and material expert validators obtained a
score of 79% in the "Enough Valid" category. The conclusion that the media is in
the form of games has validity with categories "Very Valid".

Test the practicality of the media from the teacher response questionnaire
to get a score of 80.86% in the "Very Practical" category, and responses from all
participants grade X students at Santo Thomas Aquino Catholic High School
got grades 89.86% in the "Very Practical" category. Based on the responses from
teachers and students, it was concluded that the media from games has high
practicality and can be used as a learning medium.

Test the effectiveness of the media tested on all grade X students Santo
Thomas Aquino Catholic High School has 95 students. It is known that 86
students have completed the course, and 9 students still need to complete the
minimum score value. The percentage of media effectiveness games is gaining
an assessment of 90.54% in the "Very Effective" category, concluding that the
media is very effective for student learning activities.

FURTHER STUDY

Based on the media developed, there are still several limitations or
shortcomings that can be further developed in research furthermore. Some
things that can be developed further are that media needs to be developed
because it can only be used in Android type 11 and iOS 8. Also, the curriculum
limitations are still limited to the use of an independent curriculum.
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