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Abstract

The application of technology in the learning process can be a creative innovation. The use of Gamimath
is a strategic step that teachers can develop. The purpose of using Gamimath is to facilitate students learning
while being able to increase student involvement in the learning process, Which combines the element of
gamification with mathematics learning. Where The purpose of this study is to develop learning media
assisted by the GAMIMATH application, especially in mathematics subjects, and provide convenience in
the mathematics learning process for students so that no one will say mathematics is challenging to
understand learning. This research and development (R&D) project consists of six stages: analysis, design,
development, implementation, and evaluation. The subject of this research is PGMI students in the second
semester of the Faculty of Islamic Religion, University of Muhammadiyah Ponorogo. The results of this
research are that the game math application product has been produced. Based on the results of the
validation test by the expert team, it received a score of 85 out of a maximum score of 90 with the category
of very good and decent. In addition, during the test, the N-gain Score was 56, which means that the use of
the Gamimath application has proven to be quite effective in Improving students' understanding of learning,
such as solving problems related to mathematics, collaborating with friends in finding answers to the
problems given by following each step in the existing application and solving the challenges given.
Keywords: android gamimath; gamification; learning media; math learning

Introduction

In the ever-evolving digital era, technology has become a key pillar that supports
transformation in various sectors of life, including education. With the advancement of
information and communication technology, the traditional learning paradigm has
undergone a significant shift towards a more dynamic, interactive, and technology-
integrated approach. The integration of technology in education is not only a replacement
for conventional learning aids but also opens the door for more innovative and effective
teaching and learning methods (Laksana, 2017).

In the past, learning was dominated by face-to-face interaction in the classroom,
with textbooks being the main source of information. However, along with the

development of technology, we are now witnessing the emergence of various digital-
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platforms, learning applications, and online resources that can be accessed anytime and
anywhere. This allows students to learn in a more flexible and personalized way, adapting
to each individual's pace and learning style.

This transformation also brings new challenges for educators and educational
institutions. They are required to not only master the latest technology but also understand
how it can be used effectively to improve the quality of learning. A student-centered
approach, the use of data to personalize learning, and collaboration through digital
networks are key elements in the modern education ecosystem (Laksana et al., 2024).

Digital technology has changed the way we access, store, and disseminate
information. With the internet and mobile devices, the boundaries of space and time in
the teaching and learning process are increasingly eroding. Students are no longer fixated
on traditional learning methods in the classroom but can access diverse learning resources
whenever and wherever they are (Baran, 2014). Integrating technology into education
also allows for the creation of a more interactive and collaborative learning environment.
The application of digital tools such as social media, video conferences, and e-learning
platforms facilitates the exchange of ideas and discussions between students and provides
opportunities for them to participate actively in the learning process (Dhir et al., 2013).
In addition, the use of technology in modern education also helps to provide a richer and
more meaningful learning experience. Virtual simulations, augmented reality, and other
immersive technologies allow students to visualize abstract concepts in a more real and
engaging way (Belva Saskia Permana et al., 2024). One of them is the use of gamification
in the learning process.

Gamification is defined as the design, implementation, and use of the context, not
towards a game in the form of a machine. (1) The use of elements in the game that include
levels, challenges, rewards, and points in learning activities. Gamification can support
technology in the world of education to be more interesting by encouraging users or
students to be actively involved in the behavior that has been set by the teacher, with the
aim of helping solve problems. The use of gamification takes advantage of learners'
psychological tendency to ‘engage in games (Gharibi & Malekzadeh, 2017). The
correlation between the use of gamification-assisted technology and improving active
student learning behavior can be seen from the trend of playing games among children,

which is at its peak. Therefore, incorporating elements in digitally packaged games into
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learning will provide a new feel to learning; they will feel enjoy and comfortable while
learning (Bakhri, 2023). This is strengthened by research conducted by Srimuliyani, who
revealed that respondents showed a very high positive for the use of gamification in the
classroom because it can provide a fresh learning environment and is innovative. It was
shown by 92% of students that gamification technology is easy to use, and 96% of
students feel that gamification helps them increase engagement (Srimuliyani, 2023). In
addition, in a study, it was obtained that gamification can be used as a strategy to increase
student's motivation to learn by using the web as a platform and utilizing gamification
elements, which include rewards, levels, and challenges (Panis et al., 2020). Based on the
data above shows that the use of technology in gamification provides innovation in
learning, but the application of gamification must be in accordance with and refer to the
MDA Framework, which consists of three main components, namely Mechanism,
Dynamics, and Aesthetics (Dwi Putra & Yasin, 2021).

Therefore, gamification aims to motivate students in learning activities and
maximize the feeling of enjoyment and engagement in the learning process so that the
game can attract students' interest in learning (Kotob & Ibrahim, 2019).

Based on the initial data that has been obtained by the researchers, it was found
that students still have many difficulties in understanding mathematical materials,
especially those that are analytical and require critical thinking skills. Many students who
do not pay attention to the material presented, as well as the use of ineffective learning
models are one of the factors that cause no student involvement in learning, thus causing
grades to drop (Khotimah, n.d.). Starting from the above background, the researcher is
interested in conducting research that focuses on the development of learning media
assisted by the gamimath application, especially in mathematics subjects in elementary

school.

Research Methods

Development Model

This research was conducted using several approaches. In detail, using Research
and development, which is a needs analysis to test the effectiveness of products so that
they can be used in mathematics learning (Torang Siregar, 2023) in addition to testing the
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effectiveness of products in the form of media, is also used to help solve the problem of
difficulties in learning mathematics that are still considered problematic.

This research aims to develop learning media in the form of a mobile application
called Gamimath in the mathematics learning process in elementary schools. The concept
of this media development is taken from several existing application references and
available on the Playstore, but it was developed by adding problem-based learning models
and reinforcement materials. To make it easier to understand how the Gamimath

application works, we present its structure here.

- INTRODUCTION
v
CHOOSING AN AVATAR (MALE &
FEMALE) BASIC CHARACTER
v
ENTER THE STORY Contains Learning Meetings
BACKGROUND [BASIC € (there are 3 meetings)
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LESSONS) QUESTIONS WITH VIRTUAL
MATH (IN PERSON)
CHALLENGE REWARD EACH LAVEL GETS XP POINTS
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ITEMS (BUDGE)
‘ auiz ‘ ‘ s0aL ‘ REPORT ACHIEVEMENT REPORT
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Figure 1

Structure of the Gamimath Application Model in Mathematics Learning
Source: Personal Document

The development model of the gamimath application in mathematics learning is
as follows: a) potential and problem, b) data collecting, c) product design, d) design
validation, e) design revision, f) product trial, g) product revision, h) trial use, i) product
revision, j) finished, the product can be used (Okpatrioka, 2023). The development model

of the gamimath application in mathematics learning is as follows.
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Figure 2

Research Flow of Research and Development

Source: Personal Document

The subjects of this study include PGMI students in the 2nd semester of the

mathematics learning course, a total of 30 students. A purposive sample is used so that

students who take courses are used as research objects, and the data sources are

categorized as respondents. To obtain data validity, the MDA Framework gamification

model is used as a reference for making applications and validated by experts. The

instruments used to create the Gamimath application refer to the MDA framework as

follows.
Table 1
Gamimath instrument with MDA framework model (Dwi Putra & Yasin, 2021)
No. MDA Framework Indicator
(type)
Mechanics
1  Player Progression Point, achievement, leaderboard, level
2 Task Mission, minigames
3 Game Content Role-playing, unique controllers, simulations, drag
and drop, turn-based
Dynamics
1 Get a badge, Players with the best scores get rewards in the form
achievement of badges, achievements, or Rewards.
2 Role-playing Player_s can choose a character to play in the
scenario
. Players must be able to Complete the missions/tasks
3 Real exploration )
provided
4 Puzzle-solving Plgy(_ers can use their own way to Complete
missions
5 Quiz system Multiple choice groups can provide a value

(points), and This value will given/displayed after
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MDA Framework

No. Indicator
(type)
Each question is answered by the player
(Fathurrahman & Herdiani, 2024)
Aesthetics
1 Sensation Feel good when playing games
2 Challenge Feeling challenged to Complete tasks
3 Narrative Interesting Storyline for Players
4 Submission Full enthusiasm of players at play

Source: Personal Document

Concerning these instruments, the product produced in research and development (R&D)
is software in the form of an application called Gamimath. The existence of this
application can help teachers make it easier to deliver learning materials and make it
easier for students to receive and understand the learning materials delivered in

mathematics learning.

Result

Product Development Research Result

This research was carried out on prospective students of M| Teacher in the 2™
semester of the mathematics learning course, Faculty of Islamic Religion, University of
Muhammadiyah Ponorogo, with a total of 30 students located on Jalan Budi Utomo No.
Siman Ponorogo. This research produces learning media products in the form of the
Gamimath application. Before the application is tested, the product is first reviewed by a
material expert validator and a design expert validator. This is so that the application
developed gets validated and is feasible to use. This study uses the R&D (Research and
Development) method with the ADDIE development model (Reigeluth & An, 2020)
proposed by Dick and Carry in 1996. Steps in the research and development of the ADDIE
model include the Analysis Stage, Design Stage, Development Stage, Implementation
Stage, and Evaluation Stage.(Hidayat & Nizar, 2021) The following presents the
development process with the ADDIE model:

Analysis

At this stage, the researcher conducts data mining through interviews and
observations with the head of the PGMI study program and the research subjects' students.
The results of the analysis that have been carried out are used as guidelines and
considerations in developing game mathematics applications. At this stage, the researcher
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also conducts a needs analysis, which includes learning tools, curriculum, materials, and
students. Some of the results of the analysis carried out obtained data that the research
subject, namely PGMI Semester Il students, found data in the field when carrying out
internship one activities (observation) that many learners easily get bored with the
material taught because they feel that the delivery still feels monotonous. They prefer to
chat on their own. This can be seen in the learning process. At first, learners look calm
and follow the lecturer's instructions well, but after a while, they start to get bored and
look for other pleasures because this development is focused on allowing learners to enjoy

a conducive learning climate.

Design

At this stage, the researcher prepares the application that has been developed,
namely game math, so the awake step that must be taken is to design an application by
paying attention to the MDA framework that is connected to the material to be taught and
adjust to the competencies and learning objectives that have been set. Furthermore, the
media that has been made is subjected to a validation process by a team of experts who
validate learning tools and materials. At this stage, researchers design the application by
including gamification elements such as levels, points, badges, and challenges. The
application creation involves a third party, namely a lecturer in Informatics Engineering
at the University of Muhammadiyah Ponorogo, as a team that works and makes the
application, while the researcher functions as the application drafter. Gamimath itself is
an acronym for gamification mathematics, which means mathematics learning that
utilizes gamification as an innovative learning medium so that mathematics learning
becomes more meaningful. Later, the game math application will run on the .apk-based

Android platform.

Development

At this stage, the researcher and the development team began to carry out
development activities by making an application that was based on the design that had
been prepared. The development is carried out by synchronizing with the analysis of the
needs obtained. For example, students who still have difficulty understanding the material
presented because of learning that can only be done, so the researcher develops by
including a problem-based learning model in a more interesting way. Furthermore, at the

stage of developing the content of the material, the researcher adjusts to the existing
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curriculum so that the application is still appropriate and can be used repeatedly. On this
side, the researcher also added pictures that attracted the attention of students so that
students became more motivated to learn. At this stage, the researcher also carried out the
process of validating the content of the application 2 times to strengthen the gamimath
application.

Furthermore, after the application prototype is ready, experts carry out the
validation process. Experts are taken from academics who are experts in the field of
application development and academics in the field of learning media. Based on the
results of expert validation, the researcher received input, including; 1) On the application
dashboard, an animation is added that attracts the attention of students. 2) Add
introductory material before entering the storyline. 3) Compose questions based on the
HOTS principle. 4) Add instrumental music to make students calmer in working on

questions.

Production

At this stage, the application development team carries out the manufacturing
process guided by the agreed design, as well as the results of validation from the expert
team. The process includes creating an app using Figma and Adobe XD to create a display

design and also an application flow. Here is what the app looks like.
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Figure 2

Display Gamimath
Source: Personal Document
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At the validation stage from the expert team, a score of 94% of the calculation
results (Validation Value = S/ N x 100), where the score value is 85 out of a maximum
score of 90, then the Validation Value = 85/ 90 x 100 = 94%, is included in the category
of Very Good and Worthy of implementation.

Table 2
Results of Media Expert Assessment
Very less Less Enough Good Very Good

0% - 19% 20% - 39% 40% - 59% 60% - 79% 80 % - 100%

Source: Personal Document

Implementation

At this stage, the researcher carried out implementation activities from the
application that had been developed, using an experimental method with two schemes,
namely a control class assisted by conventional learning media and an experimental class
using gamification-assisted learning media game math. During the learning control class,
learning media was provided for free on several existing websites, one of which was a
Wordwall application. Learning was carried out during two meeting sessions. In the
experimental class, the researcher explained that the application used was by using
gamimath, in which the application contains learning materials at the elementary school
level; in the application, it also contains gamification elements, including the MDA

framework, which includes Mechanics, Dynamics, and Aesthetics.

Evaluation

At the evaluation stage, the purpose of the evaluation was to see the feasibility of
the application product produced, in this case the gamimath application in mathematics
learning for PGMI students in semester 2 that has been carried out. In assessing the
feasibility of the application, excellent results were obtained by getting a high percentage
of 94%, which means that the application is suitable for use. Meanwhile, when the results
of the experiment that had been carried out using the N-Gain value test in the afternoon
got quite good results in the experimental class with an average of 56 in the category of
interpretation of the effectiveness of N-Gain in the category of quite effective.
Meanwhile, the control class got a score of 53.24, with the interpretation value of the N-
gain Score being less effective. This shows that using the game math application has
proven to be quite effective in improving student's understanding of mathematics

learning.
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Table 3
N-Gain Score in The Implementation of Gamimath
No. Implementation N-Gain Estimates
Score
1  Class with Gamimath 56 quite effective
2  Class with traditional game 53,24 less effective

Source: Personal Document

Discussion

The rate of technology adoption in learning refers to how fast or how slow
educational technology is adopted by society or educational institutions. Well-known
technology adoption models, such as the Diffusion of Innovations Model (Rogers, 2017),
provide a framework for understanding how innovation is received by individuals or
groups in society.

At the analysis stage, The analysis of the need for the use of gamimath media in
learning is influenced by several things, namely first, the role of learning media functions
to convey messages from teachers to students (Hidayati Rofiah et al., 2024), so that it can
help clarify learning messages and reduce obstacles in the learning process. Second, the
learning goal is to plan the use of learning media; teachers must see the goals to be
achieved (Amelia & Wibowo, 2024). Third, learning materials, where learning that
supports the achievement of learning objectives needs to be considered (Handayani et al.,
2021); fourth, teaching and learning strategies, where teaching and learning that is
appropriate to achieve learning goals need to be considered, and the last is the curriculum,
where learning must meet the learning needs of students well so that the use of media
must be connected to the existing curriculum (Gultom et al., 2022).

In this digital era, technology has become the backbone of modern learning. The
adoption rate of technology in learning has been in the spotlight in various educational
settings. From traditional classrooms to higher education institutions, the shift towards
the use of technology has become an inevitable paradigm (Prawiradilaga, 2012).

Within this range, there are varying levels of adoption. On the one hand, some
schools embrace technology with passion, implementing interactive learning software,
online platforms, and other advanced technological equipment as an integral part of their

curriculum (Middleton, 2009). They see technology as the key to increasing student
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engagement, personalizing learning, and creating a dynamic learning environment (Dwi
Laksana et al., 2024).

At the design stage, Designing a learning application, it is necessary to pay
attention to several things, such as first Learning objectives; ensuring clear and specific
learning objectives will make it easier for teachers to explain the direction of learning
(Hamzah et al., 2015); Second the needs of students are by considering the conditions and
abilities of students, including age range, gender, interests, and education level (Zhao &
Anas, 2023); Third, learning materials that are interesting and relevant to learning
objectives (Faizah et al., 2024; Spector et al., 2014); Fifth the design of learning materials
that are interesting and relevant to the learning objectives that have been explained at the
beginning (Hamzah et al., 2015); Sixth Learning media, by choosing learning media that
are by the teaching objectives, support the content of the material, and are easy to obtain.
In this stage, the use of the MDA framework is very important in forming gamification-
based applications (Arnab & Clarke, 2017); Seventh Content, the form is in the form of
planning the type of content to be presented, such as audio, video, text, animation, and
others (Tang & Zhang, 2019); Eighth Design templates by choosing templates that are
relevant to the material, have a clear layout, and visuals can support student engagement
in learning (Baldeon et al., 2015); Nineth Colors and fonts, by ensuring that colors and
fonts are easy to read and do not interfere with the view (Busarello et al., 2014); Ten
Interactivity, namely by facilitating learner activities, such as fields of content, moving
elements, or diagrams that can be modified can provide student interaction directly in the
application (Wang & Lieberoth, 2016).

At the development stage, In taking steps to develop the gamimath application,
there are two important goals that need to be achieved. Among others: 1. Producing or
revising the gamimath application that will be used to achieve the learning objectives that
have been formulated. 2. Choose the content on the gamimath application that is best and
will be used to achieve learning objectives (Baydas & Cicek, 2019).

At the implementation stage, the use of Gmimath in learning allows students to
see real-world applications and the benefits of the subject matter they are following
(Aguiar-Castillo et al., 2020). The students can see firsthand how their choices, decisions,

and actions in the game result in consequences or rewards.
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There are several factors that affect the rate of technology adoption in learning: 1)
Relative Advantage: How far is technology considered to be better than conventional
methods? If technology can improve the efficiency, effectiveness, or quality of learning,
then it is likely to be adopted faster (Sulistiyowati, 2024). 2) Conformity: The extent to
which the technology fits the user's needs and context. Technology that is easy to integrate
into the existing curriculum or learning process will be easier to accept. 3) Complexity:
The more complex the technology, the slower the adoption process. Users tend to prefer
technology that is easy to understand and use (Jagust et al., 2017). 4) Resource
Availability: Financial and infrastructure factors also play an important role. Schools or
educational institutions that have sufficient resources will be more likely to adopt
educational technology (V. et al., 2015). 5) Communication and Networking: How
information about the technology is disseminated and shared among the educational
community can also influence its adoption. If teachers or educational institutions hear
about the successful use of technology by peers or similar institutions, they are more
likely to try the technology (Zhao & Anas, 2023). 6) Support and Training: The
availability of training and technical support for teachers and educational staff is essential.
Without adequate support, teachers may be reluctant to try new technologies.

At the evaluation stage, challenges in adopting technology. Some educational
institutions may face funding or access limitations that limit their ability to integrate
technology into their teaching (Abidin et al., 2019). Additionally, there are also concerns
about how technology may affect social interactions and the balance between technology
use and more traditional learning experiences (Su & Cheng, 2015). The rate of adoption
of technology in learning is also influenced by cultural, regulatory, and leadership factors
in each educational environment (Jagust et al., 2017). Visionary education leaders are
often the main drivers behind the shift towards wider and more effective use of
technology (Sri Suryanti & Supeni, 2019). So that the competencies expected by
education leaders can be maximally achieved, such as the ability to think critically,
collaborate, and master technology (Ardhani, 2024).

As such, the rate of adoption of technology in learning not only reflects the extent
to which technology has been widely accepted in education (Abidin et al., 2019) but is
also a reflection of the challenges, opportunities, and values that define today's

educational society (Rina et al., 2020).
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This is also due to the perception and attitude towards the use of technology,
which can vary from individual to individual and is influenced by various factors such as
cultural background, education, personal experience, and level of comfort with
technology (Bedregal-Alpaca et al., 2020). Some people may have a positive view of
technology, seeing it as a tool that makes everyday life easier, increases productivity, and
enables global connectivity (Sieckmann et al., 2020).

This is in line with the results of the application implementation that has been
carried out on the sample. The findings of the study, which stated that there was an
interaction of the gamification-assisted gamimath application on students' problem-
solving skills, also showed that the achievement of learning outcomes was influenced by
the confidence and enthusiasm of students in learning (IDawati et al., 2020), because they
followed each flow of the problem-solving flow very smoothly, where this became a
control function in problem-solving(Biloch & L6fstedt, 2013). This can happen because
of the role of the student, who is able to control the process of thinking clearly about a
known idea or concept (Fitriyanto, 2016).

In terms of mathematical learning problem-solving skills, the factor of
comprehension and analysis skills greatly determines the success of students in learning,
meaning that students with high analytical skills, who are taught with the gamification-
assisted game math application, can produce high problem-solving skills (Hakak et al.,
2019). On the other hand, in students with low analytical skills, whether taught with
gamification-assisted applications, the results of solving skills will be low (Razami &
Ibrahim, 2021). The existence of this interaction is due to the success of learning in the
aspect of the results of mathematics learning ability that requires precision and also
correct problem-solving procedures, especially in understanding the field of mathematics
that uses the concept of stories (Tambunan, 2019). Mathematics learning problem-solving
skills include understanding, identifying, and analyzing the concept of mathematics
learning problem-solving (Endah Retnowati, Yazid Fathoni, 2018). This study shows that
there is an interaction between students and the Gamimath application. Forms of
interaction with the game math application The level of student understanding includes
Self-monitoring and reflection, Where the role of gamification is to give credit to oneself
for succeeding in solving a problem or identifying a problem (Losenno et al., 2020).

Planning and strategy: Elements in gamification can be designed to involve users in
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practicing planning, considering what they need and how to implement it, suggest
problem-solving strategies (Cabrera-Mejia et al., 2020).  Self-evaluation and
assessment play a role in encouraging students to independently evaluate and conduct
assessments so that they are more trained through level elements and challenges (Yansen
etal., 2019). Collaboration and Group dynamics play a role in engaging learners in social
dynamics, including exploration, collaboration, and competition (Yew & Goh, 2016).
Game Aesthetics: Regularly engaging in the use, planning, and monitoring of strategies
can foster a sense of competence when a player knows the tools and strategies (Dwi Putra
& Yasin, 2021).

They feel comfortable and motivated to adopt new technologies and explore their
potential. (Tang & Zhang, 2019) The positive impact of technology on learning outcomes
can be seen from several aspects. First, technology allows for easier access to sources of
information and knowledge (Prasannakumar, 2018). Students can access learning
materials, videos, and other digital resources more easily, thereby expanding their
horizons of knowledge. As Herlambang said, "Technology opens the door for students to
explore and acquire knowledge from various sources, thus enriching their learning

experience."(Wijaya et al., 2016)

Conclusion

Based on the results of the research and discussion of the research on the
development of the gamimath application in mathematics learning in the second semester
of PGMI students of the Faculty of Islamic Religion, University of Muhammadiyah
Ponorogo, it can be concluded that the research and development process of this research
uses the ADDIE model where the model includes the Analysis Stage, Design Stage,
Development Stage, Implementation Stage, and Evaluation Stage. Each stage is passed
well to produce a product that is ready and feasible to implement. This can be seen from
the results of the validation test by the expert team, which got a score of 85 out of a
maximum score of 90. In addition, at the time of the test, the N-gain Score was 56, which
means that the use of the gamimath application has proven to be quite effective in
improving the understanding of mathematics learning. The weakness in designing the
gamimath application is that there is maintenance in the application, such as the

breakdown of some existing features, but overall, the obstacle can be overcome properly.
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Based on the results of the research conducted, it can be described that the use of
gamimath can improve critical thinking skills, the ability to collaborate in solving

problems, and mastery of technology.
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