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The purpose of this research is to develop gamification-based learning media
operated through the Android platform and test its effectiveness on student
learning outcomes. The research method used is the ADDIE model, which
involves five stages: Analysis, Design, Development, Implementation, and
Evaluation. This means that researchers conduct analysis, researchers make
designs for learning media so that students are not bored while learning,
researchers develop media that are more interesting than previous research,
researchers implement by making learning media, and evaluate to develop
further research. Validation of this gamification learning media was carried out
by linguists, material experts, and media experts. The trial was conducted on
students of class XI TKR 1 and 2 at Mataram Semarang Vocational High School,
with a total of 61 students. The data analysis of this research was conducted using
a t-test. The results of this study showed that: (1) The validation results from
linguists amounted to 95%, material experts amounted to 90.5%, and media
experts amounted to 87.2%, meaning that the gamification learning media
developed proved to be very feasible to use in learning so that students are not
saturated and bored. (2) The average pre-test score was 65.44, and after learning
using the gamification application, the average score was 79.56, with an increase
of 14.12, and the t-test results showed a p-value of 0.00 <0.05, which means that
gamification learning media has a significant impact on improving learning
outcomes and increasing student interest in learning. (3) The use of gamification
learning media as learning media is very good for students, as it allows students
to be more independent in learning and not only rely on explanations from
teachers.
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Introduction

Technological development is something that we cannot avoid in modern life, where technological advances go
hand in hand with increased knowledge, which ultimately has an impact on the world of education (Glover et
al. 2016). According to Petralia et al. (2017), Technological innovation is a major driver in various aspects of
life, including industrial development, economic growth, and improving living standards. Technology facilitates
various human activities, including in the field of education, where innovations and new ideas in learning
continue to develop. Learning activities themselves are the implementation of the curriculum in an educational
institution with the aim of achieving the desired results (Arifin et al., 2015). One of these educational institutions
is the Vocational High School (SMK).
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Vocational High School is one form of formal education institution that organizes vocational education at the
education level after Junior High School (SMP) or equivalent. Vocational High School aims to prepare its graduates
to be ready to face challenges in the industry, business world, and the world of work (IDUKA) (Rojaki, 2023).
The education and curriculum at Vocational High School is different from that of Senior High School. The
Vocational High School curriculum is designed to prepare students to enter the world of work after graduation.
Therefore, Vocational High School offers various fields of study that aim to improve students' competencies so
that they can directly enter the workforce or continue to a higher level of education. The spectrum of expertise
includes a wide selection of programs offered by Vocational High Schools in an independent curriculum but is
not limited to various majors or concentrations of expertise such as engineering, health, business, arts, and so
on. (Adkha et al., 2021; Setiadi et al., 2024).

Each skill competency in the Vocational High School has three classes, and Mataram Semarang Vocational
High School has a total of 19 classes. Mataram Semarang Vocational High School implements the Merdeka
Curriculum, an education system that makes the teaching and learning process more enjoyable and flexible for
students and teachers. The Merdeka Curriculum aims to encourage the development of more advanced and
creative education in Indonesia (Merlin et al., 2022). The learning results of all 61 students in grade 11th vehicle
light engineering (TKR) 1 and 2 obtained an average score of 76 from the theory score and an average score of
78 from the practical score. From the theory score data above, there are 40 students who have not reached the
minimum completeness criteria (KKM), and there are 33 students who have not reached the KKM on the
practical score. This indicates that student learning outcomes in wheel and tire subjects need to be improved.

There are several potentials in Mataram Semarang Vocational High School that support researchers in
developing gamification learning, namely: 1) The school has Wi-Fi in every class, and teachers and students use
this Wi-Fi in learning and educational administration. 2) all students have smartphones. This smartphone is
Android and is based on a lollipop kernel. Students are also able to operate smartphones and the available
applications. 3) All teachers have their own laptops, so they are considered digitally literate.

To overcome problems and utilize existing potential, teachers need to make innovations in learning. One of
the innovations that can be applied is through the use of learning media. Currently, the trending learning media
is gamification (Prabaningtyas, 2024). Learning media is important to improve student learning outcomes so
that student scores are maximized, so this study aims to develop an android-based learning media called
gamification, in which there is not only material and questions but also videos, quizzes, and games.

The purpose of this study is to develop gamification-based learning media on wheel and tire system material,
determine the feasibility of gamification learning media used in the learning process, determine how much the
improvement of student learning outcomes after using gamification learning media, and aim to determine the
responses of grade 11th students regarding the use of gamification learning media. Wheel and tire learning
media.

Gamification is learning by using elements in games or videos with the aim of motivating students and
maximizing fun. This media can also be used to attract interest and inspire students to continue learning.
Gamification uses elements of game mechanics to become a practical solution; in detail, the definition of
gamification is the thought of game-based mechanics to attract people. Glover says that gamification provides
greater motivation to ensure students follow lessons fully (Heni, 2016).

The principles of Gamification according to Ariani (2020), Gamification includes several important basic
elements, namely: 1) Points, Indicators for learners that they have completed gamification elements; 2) Badges:
Medals awarded after learners complete certain stages or challenges; 3) Level: Levels that learners must reach
in the gamification process; 4) Leader board: A system that shows the rank of learners after completing
challenges; 5) Avatar: A visual representation of learners in gamification. These elements support the freedom
to fail, quick feedback, progress, and a storyline in the learning process.

Some studies show an increase in learning outcomes by using gamification learning media. According to
Wardana (2019), the use of gamification learning media showed that students experienced an increase in
learning outcomes of 27.13, and the completeness of learning outcomes increased by 70.11%, totaling 36
students. For future research, it is recommended to focus more specifically on factors that affect students, such
as lack of activeness in learning, low motivation, or inability to achieve KKM.

According to research conducted by Wastari (2018), the results of this study indicate that gamification-based
cooperative learning can improve student learning outcomes. The original learning outcome value of 56.96
increased to 75.53 in the first post-test and to 81.14 in the second post-test. The percentage of learning
completeness in the pre-test of 10.71% increased to 42.86% in post-test I and reached 82.14% in post-test II with
a total of 40 students. For further research, it is recommended that it not only focuses on cognitive learning
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outcomes but also considers other aspects such as learning evaluation, student activity, motivation, and student
response to the application of Gamification-based cooperative models for improvement and refinement in its
implementation.

Learning media development should not be done carelessly. It should consider various aspects that become
the basis of learning media assessment, such as portability, ease of process, installation, smoothness, navigation
consistency, text readability, illustration quality, sound effects, and interactivity (Rati et al., 2022).

The characteristics of students in taking learning outcomes starting from elementary school or elementary
school, called the children's phase, are only given a model of ABC multiple choice questions; after that, junior
high school or junior high school, called the early adolescent phase which is only given a model of 4-choice
multiple choice questions, then entering high school (SMA) or Vocational High School (SMK) in this adult
phase students are given a model of multiple choice questions in the form of 5 choices. The more answer choices
given in multiple-choice, the more students must understand the material given in order to master the material
so that it is correct when choosing.

According to Agustian (2014), wheels and tires consist of two parts: rims and tires. The wheels move along
the road while bearing the weight of the vehicle, while the tires function to absorb impact from the road surface
and reduce shock to the vehicle body. There are two types of wheel rims, namely pressed steel wheels and rims
made of cast iron alloy. The function of tires is to provide greater friction force with the road surface. Proper tire
maintenance makes car tires of high quality and durable for a long time. Sporing Balancing is a way of
maintaining alloy wheels by balancing the wheels so that the weight is evenly distributed so that the wheels
rotate on their axis quietly without vibration.

Method

This research is a research and development (R&D) that aims to develop learning media on the material of wheel
and tire system elements. The orientation of research and development is to produce learning device products in
the form of gamification applications for students.

The stages of developing learning media in this study adjust from the ADDIE model (Iskandar, Rusiyanto, et
al., 2023). The ADDIE model development applies five stages, namely: Analysis, Design, Development,
Implementation, and Evaluation (Dewi et al., 2022). Researchersconducted an analysis by asking TKR teachers
about grades that were lower than KKM and what problems were experienced in this school. Namely, there is
a lack of use of existing facilities such as Wi-Fi and smartphones. Researchers wanted to develop smartphone-
based learning media, and teachers also supported the research. In order to be valid, the researcher distributes
questionnaires to grade 11 students to find outwhat grades are not good, the researcher makes a more attractive
design for the learning media so that students are not bored while learning, and the researcher develops the
media used to be more interesting than previous studies such as using gamification whose contents are not only
material such as powerpoints, but there are also videos, quizzes, and games, the researcher implements by
making the learning media as interesting as possible in order to achieve the planned goals, the researcher
evaluates and asks for input from students about the learning media that has been made in order to be developed
in further research.

This study uses data collection techniques, namely observation, interviews, distributing questionnaires,
documentation, and tests, to find out how effective the use of multiple-choice questions is. According to
Mukhlisa (2023), content validation refers to the extent of the suitability between the contents of the measuring
instrument and the measuring target. For the matching process, the target content is arranged in the form of
specifications, which include learning materials and learning objectives. Matching is done by assessing the
specifications in detail, and if item-by-item matching is deemed insufficient, then the assessment results are
considered unfavorable and will be discarded, corrected, or replaced.

Observations carried out in this study are by observing and recording information that we witness during the
study; for example, we observe from grade 10 to grade 12. The interviews that researchers conducted were
interviews with teachers first about what problems were experienced during learning that resulted in grades less
than KKM and then interviews with students about why their grades could be less than KKM. After that, a
questionnaire was distributed, namely by means of researchers making instruments and responses, then distributed to all
11th-grade students so that we know what lessons are still difficult to understand during class learning and student
responses what the causes of grades that are less than KKM. Tests during the study by means of the first test, namely the
pretest to find out how many scores before using gamification learning media; after the next test, the researcher gives
directions to students to download the gamification application and explains all the contents in the application then gives
the second test, namely the posttest so that we know how much the value increases after being given gamification
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learning media. When the research takes place, don't forget to do documentation asproof that you have done the
research properly and correctly.

This study chose grade 11th as a sample for gamification learning media research because in grade 11, the
worst grades were less than KKM, and grade 11 also had to master the material first, after which the learning
continued with practice in the workshop. If grade 11 has not mastered and understood the material provided, it
will affect the next practical learning carried out in the workshop. Grade 11th must also prepare carefully
because, in grade 12, students will later have internships in the industry or in workshops outside the school. If
you take a sample in grade 10, the material provided is still the basics about automotive, not yet reaching the
practice in the workshop, so students can still learn easily. In this study, the sample used was all 11th-grade
students, totaling 61 students. 61 students were deemed sufficient to sample the data because the average of
previous studies was only 35 to 40 students.

The learning media developed requires a research instrument in order to be considered feasible or valid. This
questionnaire uses a Likert scale. This Likert scale consists of 5 answer options, namely strongly agree, agree,
doubt, disagree, and strongly disagree. The instrument used in this research is a questionnaire given to material
experts, media experts, and linguists as well as a student response questionnaire consisting of 61 students of class
XITKR 1 and XI TKR 2 of Mataram Semarang Vocational High School. Before conducting the main research,
the instrument was tested and assessed by experts. The method of assessment used is by showing the gamification
application to the media expert and given an instrument containing aspects of display quality, button usability
and application then the expert will assess it. Meanwhile, the way the linguist assesses is in the same way by
showing the gamification media, especially the quiz section and giving an instrument containing aspects of
language and communicative rules, then the linguist will assess it. Likewise, the way the material expert gives a
score is by showing the gamification media and giving an instrument containing aspects of material suitability,
material presentation and evaluation then the material expert gives a score. Each aspect assessed from the experts
is made into a percentage.

The percentage of answers to the validator assessment questionnaire scores and student responses were
calculated using the formula according to (Arikunto, 2010) as follows:

P =2 x 100%
Yy

Description:

P =percentage of feasibility

>'x = total number of respondents' answers
>y = maximum number of scores

According to Auliya & Lazim (2020), decision-making categories can be seen in Table 1.

Table 1 <Percentage Validity Criteria>

Percentage (%) Interpretation
81.25-100 Very feasible
62.5-81.25 Worth
43.75-62.5 Less feasible
25-43.75 Not worth it

The t-test is used to compare pretest and posttest results. So that it can be known the effectiveness of using gamification
learning media. The results of observations at Mataram Semarang Vocational High School many students who score less
than the KKIM due to the ineffectiveness of the learning media used are still traditional, causing a lack of student interest
in learning such as monotonous explanations of material from teachers by explaining in front of the class using books or
power points so that students are bored and bored.

The results of the Mataram Semarang Vocational High School student questionnaire that the learning process is
carried out in theory in class and practice in the workshop. In the concentration of Light Vehicle Engineering expertise in
the subject of light vehicle energy conversion elements, two people stated that it was difficult, one person stated that it was
difficult in the process of servicing and managing light vehicle workshops, 0 people stated that it was difficult in the process
of using light vehicles, Opeople stated that it was difficult in periodic maintenance of light vehicles, three people stated that
it was difficult in light vehicle engine systems, seven people stated that it was difficult in light vehicle power transfer systems,
24 people stated that it was difficult in light vehicle chassis systems, seven people stated that it was difficult in light vehicle
electrical systems, and four people stated that it was difficult in safety systems and light vehicle electronic control systems.
From the above results, it can be concluded that the most difficult level is in the light vehicle chassis system, namely 24
people.
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Results and Discussions
Analysis Stage

So far, Mataram Semarang Vocational High School still uses teaching materials in the form of books and power points
that look monotonous and boring. As a result, students get bored reading and learning the lesson, so learning outcomes
are not maximized. For example, in the wheel and tire material lesson where this material must be understood until it is
completely understood because after that it is continued with practical activities in the workshop. This knowledge is
obtained from students who are lazy to search and reopen the notes recorded by students from the power point delivered.

After analyzing and observing, look for references from e-books and journals or previous theses related to the
development of learning media. So a solution is obtained by developing learning media that is more attractive, accessible,
flexible, and creative with an android-based.

Design Stage

The learning media used in this research can only be accessed through Android-based smartphones and can be accessed
anytime and anywhere. This media can be installed on each student's smartphone and can be used without an internet
connection. This learning media is equipped with pictures, videos, and games that are designed to be as interesting as
possible so that students do not feel bored when learning it.
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Figure 1 <Main Menu Display (a), Learning Objectives (b), Video (c), Game (d), Material (e), Questions (f)>

These learning objectives are derived from the CP and ATP. Learning objectives must be written systematically.
These learning objectives are written using the ABCD model (Iskandar et al., 2020).
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Assessment instruments are designed in the form of tests and non-tests to determine the feasibility and effectiveness
of learning media to be used. Non-test assessment includes material, language, and media validation. The test
instrument consists of questions that are used to measure student learning outcomes. In addition, this question has 5
answer choices and has been adjusted to the learning objectives (Iskandar, 2019).

The use of color in learning media greatly affects the good and bad appearance of the resulting layout. According
to Purnama (2010), the use of red, yellow, and orange, or so-called warm colors, tends to be much liked and increases
student enthusiasm. Meanwhile, blue, green, and purple are cold colors. Bright colors and bright color combinations
are much preferred by students over parents.

Development Stage

After the gamification application is completed, the experts will assess it to find out how feasible the application that
has been made is. Validation was carried out by 3 validators, namely linguists, material experts, and media experts.
The linguists came from Indonesian language teachers at Mataram Semarang Vocational High School.
Meanwhile, material experts and media experts come from lecturers of the Automotive Engineering Education
Study Program at Semarang State University.

The linguist validation was carried out based on the rubric that had been prepared in terms of the suitability of
the linguistic aspects and communicative rules, with the following results.

Tabel 2 <Results of Linguist Validation>

Aspects Percentage % Interpretation
Language rules 90% Very feasible
Communicative 100% Very feasible
Overall 95% Very feasible

The way to assess gamification media linguists is by showing the media and providing an assessment
instrument so that linguists know what aspects are assessed from the media. After this, the assessment results are
calculated in Excel and then used as a percentage. The assessment results are declared feasible if the percentage
is like the provisions in Table 1 above. The results of the value by the linguist stated that the gamification media
was "very feasible," which was based on the results of the percentage of the language rules aspect of 90% because
it received input on the use of punctuation and on questions should not use unless but replaced with the following
which is not. The use of standardized language in learning and questions will make it easier for students to
understand wherever students come from (Rahmawati et al., 2021). The communicative aspect is 100% because
each indicator gets a score of 5, which means the best from a score range of 1-5. The overall result of aspects in
terms of language is obtained at 95%.

Material expert validation is reviewed in terms of material suitability, material presentation, and evaluation
with the following results.

Table 3 <Validation Results of Material Expert>

Aspects Percentage % Interpretation
Material suitability 95 Very feasible
Presentation of material 80 Worth
Evaluation 80 Worth
Overall 90.5 Very feasible

The method of assessment of the material expert is also like the linguist. The results of the assessment from the
material expert, gamification learning media are said to be "very feasible" based on the aspect of material suitability,
namely 95% because it is in accordance with the material of wheels and tires, the percentage of material presentation
aspects is 80% because in the aspect of material presentation getting input to improve sentences on tire types and
incomplete images, and the percentage of evaluation aspects is 80% because there are still incomplete. Evaluation
aims to obtain certainty about the success of student learning outcomes and provide feedback on what is being done
(Adaara, 2019). The overall percentage result in terms of material is 90.5%. Furthermore, revisions should be made
to the gamification learning media.

Media expert validation was reviewed in terms of display quality, usability, and implementation with the following
results on table 4. The method of assessment of media experts is also like that of the linguists above. Based on
the assessment from the media aspect, the gamification media is declared "very feasible" with a percentage of
85.3% because it can be input regarding the consistency of paragraph placement, the addition of back icons, and
placement that must be proportional.
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Table 4 <Media Expert Validation Results>

Aspects Percentage (%) Interpretation
Display Quality 85.3 Very Feasible
Usability 85 Very Feasible
Applicability 100 Very Feasible
Overall 87.2 Very Feasible

A good media display must pay attention to the consistency of icon placement, paragraphs, and spaces
(Hidayat et al., 2024; Setiyawan et al., 2024). From the usability aspect, this media obtained a percentage of
85% because it received input regarding the buttons on the media should be enlarged, and from the
implementation aspect, it obtained a percentage of 100% because each indicator obtained a score of 5, which
means the best from the score range 1-5. The overall percentage result in terms of media aspects is 87.2%. The
quality of the display of learning media, such as images and sound, can stimulate students to learn and can
increase student interest in learning (Alviyaturrohmah et al., 2013; Maulani et al., 2024). The three validators
have stated that the gamification application to improve student learning outcomes is very feasible to use on
wheel and tire material. The learning media was also assessed by students by distributing questionnaires
containing aspects as in the previous experts and getting a response of 85.3%. It can be concluded that learning
media is very feasible for students to use, and students feel happy using it.

Implementation and Evaluation Phase

The results of observations show that many students score less than KKM due to the ineffectiveness of the
learning media used, which is still traditional, causing a lack of student interest in learning, such as monotonous
explanations of material from teachers and explained in front of the class using books or power points so that
students are bored and bored. The results of interviews with TKR teachers show a lack of use of existing facilities
such as wifi and smartphones, which hinders the improvement of student learning outcomes. So, researchers
want to make new innovations in the form of gamification learning media to improve student learning outcomes.

Gamification learning media is declared feasible for research use, and then research will be conducted at
Mataram Semarang Vocational High School. First, 11th-grade TKR 1 and 2 students were given a pre-test to
find out the student's scores. After the pre-test was completed, the researcher distributed the gamification
learning media link to students to install on their respective Android smartphones. The researcher explained
how to use gamification learning media and explained the material contained in the Gamification application.
After finishing explaining, students are given time to watch videos and try quizzes and games in the gamification
media. Students feel interested and want to know what is contained in the gamification media so that everything
is tried.

Post-tests are conducted after students are given material using gamification learning media to find out how
easy it is to understand the material using gamification learning media and to find out how much the score
increases. Then not only do the tests but researchers also provide opportunities for students to provide input
regarding learning media and students provide input why gamification learning media cannot be installed on
the play store. After being given this input, the researcher made suggestions for further research.

Some of the factors that make student learning outcomes increase are that students feel happy after learning
with the gamification learning media because the media is easy to use, does not require internet data packages
to study, and is not boring because the content in the media is not only material but also students can learn by
watching videos after that they can fill in the available quizzes. The attractive media display makes students feel
at home to learn so as to improve student learning outcomes.

This trial was conducted on 61 students of class XI TKR 1 and XI TKR 2 of Mataram Semarang Vocational
High School. The results of student responses to gamification learning media get a percentage of 85.3%. It can
be concluded that gamification learning media is very feasible to use.

Table 4 <Paired Samples Statistics>

Mean N Std. Deviation Std. Error Mean
Pair 1 Pretest 65.4426 61 6.59172 .84398
Posttest 79.5574 61 3.68567 .47190

Table 5 <Paired Samples Correlations>
N Correlation Sig.
Pair 1 Pretest & posttest 61 493 .000
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Table 6 <Paired Samples Test>
Paired Differences
Std. 95% Confidence .
Std. Error Interval of the Difference t af Sig.
Mean Deviation Mean Lower Upper (2-tailed)
Pair1  Pretest- -14.11475 5.75065  .73629 -15.58756 -12.64194 -19.170 60 .000

posttest

Based on the figure above, the average pretest gets a score of 65.44, while after getting material and explanation
through gamification learning media, the average learning outcome rises to 79.56 so that the increase in learning
outcomes is 14.12 with a significance value of 0.00 <0.05, which means that the application of gamification has a
significant effect on student learning outcomes on wheel and tire material. These results are in line with the opinion
expressed by Septiyanto et al. (2024) that android-based learning media is very effective in automotive learning.

The increase in my research results is higher than previous research conducted by Wastari (2018), showing that
gamification-based cooperative learning can improve student learning outcomes. The original learning outcome score
of 56.96 increased to 75.53 in the first post-test and to 81.14 in the second post-test. The percentage of completeness
of learning outcomes in the pre-test of 10.71% increased to 42.86% in post-test I and reached 82.14% in post-test 11
with a total of 40 students.

This gamification learning media is not only used temporarily but can also continue to be used in the long
term, such as being used for the upcoming 11th grade, and other school students can also use it if they want. It's
just that students from other schools must have a link to download the gamification application. It is hoped that
this research can continue so that students find it easier to learn, and further research is recommended to develop
this application so that it can be downloaded on the Play Store so that everyone can access it easily just by
downloading the Play Store and can learn anywhere and anytime.

Conclusions

The results of this study produced a gamification application in the form of Android-based learning media that
can be used as a student learning media on wheel and tire material. The increase in learning outcomes is 14.12
with a significance value of 0.00 <0.05, which means that the application of gamification has a significant effect
on student learning outcomes. Media experts, material experts, and linguists stated that the learning media
developed was very feasible to be tested on students. This learning media is able to improve student learning
outcomes from 65.44 to 79.56. Future research should upload the learning media on the Google Play store so that it
can be downloaded by anyone, anywhere, and anytime.
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