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Abstract

This study aims to examine the implementation of gamification-based mobile learning as a learning medium in
elementary schools. The method used is a literature study by analyzing various previous studies related to the
concept, benefits, and challenges of implementing this technology-based learning media. The results of the study
indicate that gamification-based mobile learning can increase students' learning motivation, develop high-level
thinking skills, and provide a flexible and inclusive learning environment. This learning media is designed through
stages that include making flowcharts, storyboards, interface development, and product evaluation. Gamification,
as a key element, utilizes features such as points, levels, and badges to create an interactive and engaging learning
experience. Although it offers various advantages, such as high accessibility and personalization of teaching
materials, its implementation requires adequate infrastructure support and curriculum adaptation. With the right
design, gamification-based mobile learning can be an innovative solution to improve the quality of learning in
elementary schools.
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Background

Current technological developments are experiencing very rapid leaps, this requires every educational
paradigm to always be dynamic in developing educational technology.(Ozdamli, F. & Asiksoy, 2016).With the
advancement of information and communication technology, there have been changes and improvements in
various sectors, especially in the field of education.(Twiningsih, 2022). The role of information and communication
technology in the field of education is very important and can provide convenience to teachers and students in the
learning process.(Wahyuni, Aulia, & Febrianno Boer, 2021).Educational technology greatly determines the output
or outcome that will be produced by each learning process. In addition, good educational technology must be in
accordance with the foundation of educational technology, namely it must be designed properly, developed
according to the level of urgency of educational technology needs, its usefulness, its management and its feasibility
must always be tested.(Haryanto, 2015). Educational technology is very necessary in the learning process, one of
which is as a medium in delivering learning materials to students so that they are easily accepted and understood,
so that in the end it can have a positive impact on learning.(Elvani Hertati, 2022).

Information and communication technology is currently developing rapidly with diversity in supporting various
activities, including greatly supporting the learning process.(Theories & Theories, 2016). Information and
communication technology today is not only a means of communication and information but also provides great
benefits in the learning process, especially as a learning medium.(Damrongpanit, 2022). Learning media by
utilizing technology will provide a different learning climate to students, thereby providing learning motivation. In
addition, the existence of media by utilizing technology can stimulate the relationship between one material and
another.(Tobergte & Curtis, 2013). So that it makes it easier for teachers to connect learning with factual events
that are currently happening.

The current fact is that in the learning process, not many teachers are using information and communication
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echnology as a learning medium.(Duyen & Loc, . 90 It Is necessary 10 develop technology-based learning
media that can be used by teachers in teaching their students so that it can make it easier for students to learn
and understand learning materials. The information and communication technology-based learning media that is
developed is expected to provide greater convenience for students in learning, whether learning anywhere, anytime
and with anyone.(Wahyuni et al., 2021). In addition, good learning media developed by teachers, in addition to
being practical, must be inclusive, meaning that it can be empowered and utilized not only by students in general
but also has the advantage of being utilized by students with special needs.Creative learning in the school
environment does not only pay attention to the physical condition of students with special needs, but creative
learning by prioritizing the principles of inclusive education can be integrated with a variety of learning media, thus
creating a learning environment that is friendly to all.(Yuwono & Mirnawati, 2021).

Elementary school students are in a period where learning and playing are one frame in the learning process,
so the presence of learning media that is expected is learning media that is interesting and has elements of play.
According to Piaget, elementary school students are in a concrete operational phase where each media should be
presented holistically or comprehensively.(Marinda, 2020). Learning media can be presented by integrating
elements of play in learning. Thus, students will not feel bored and are always motivated to learn because they
learn and play they do not feel bored easily. So that in the end it has a positive impact on learning outcomes and
has an impact on learning activities.

Learning media that is packaged by integrating elements of play is currently very much needed to increase
learning motivation. Gamification-based mobile learning media is one of the media that can be empowered to
increase student motivation. Mobile learning is the intersection of Mobile Computing and E-Learning that provides
resources that can be accessed from anywhere, powerful search system capabilities, rich interactions, full support
for effective learning and assessment based on performance.(Nurhidayat, Wedi, & Praherdhiono, 2020). E-learning
has characteristics independent of place and time. Mobile Learning is related to learning mobility, meaning that
students are able to engage in learning activities without having to do so in a particular physical
location.(Twiningsih, Gunarhadi, & Musadad, 2024). The use of mobile learning media not only increases learning
motivation but also builds students' high-level thinking skills.(Damrongpanit, 2022). Mobile learning allows
opportunities for critical reflection and can provide access to changing knowledge, effective use of information
technology even though students' classroom space is limited.(Aubusson, Schuck, & Burden, 2009).

Gamification-based mobile learning media can improve students' learning activities. Gamificationin the context
of learning is the design process of adding game elements to change the existing learning process.(Sailer &
Homner, s2020). Gamification tends to have positive effects on a variety of types ofresultslearn, even
withresultswhich are diverse.Gamification is a process that aims to change non-game contexts (eg: learning,
teaching, marketing) to be much more interesting by integrating game thinking, game design and game mechanics
(game elements)(Setiana & Hansun, 2017). Thus, gamification-based mobile learning is expected to increase
students' learning activities both in learning which ultimately has a positive impact on increasing students' learning
motivation.

Research Method

This study uses a literature study approach method, namely research by reviewing literature related to
gamification-based mobile learning in elementary school learning. The data source of this study is the results of
previous studies using the Google Scholar database by reviewing several relevant research journals and then
analyzing them critically.

Result and Discussion
1. Gamification Based Mobile Learning Media
a. Mobile Learning
Currently, mobile learning is one form of learning that is experiencing development. In general,
the concept of mobile learning has advantages over other learning media because it is easily accessible
at any time and is more interesting. According to Quinn (2000) inSambung et al., (2018), mobile learning
is a type of e-learning that can be accessed via mobile devices, but the advantage of mobile learning is
the availability of teaching materials that can be accessed by users anywhere and anytime via mobile
devices. Mobile learning or m-learning according toArdyanto et al., (2022)is a form of learning that utilizes
the latest technology through the use of mobile phones or other mobile devices. With m-learning, users
can access educational content without having to go to a certain place. Therefore, learning can be done
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of materials. In addition, mobile devices as learning media have the ability to present information and
display communication between teachers and students.

Crescente and Lee (2011)states that m-learning applications (m-learning apps) can function as
optional, complementary, or even substitute learning resource supplements to learning programs. In
addition, m-learning provides flexible and easily accessible learning resources for learners, with
information packaged in small packages that are easy to update, modify, or add quickly. This facilitates
the use of time allocation and personalization of the use of learning resources. Through the use of mobile
learning, there is a positive impact on learning because students can interact with teachers and fellow
students through an internet connection. Mobile learning offers technology that is not limited to face-to-
face schedules, thus providing extraordinary progress in the future in learning. There are two types of
mobile learning media development, namely online and offline. Online mobile learning requires an internet
network connection (data package) when used, while offline mobile learning is an application that is
installed on a mobile device and can be used as a learning resource without the need for an internet
network connection (data package). Each mobile learning media has advantages and disadvantages. In
online mobile learning, students can access learing and communicate with instructors anytime and
anywhere, but the disadvantage is that the cost of learning can increase because it requires a data
package(Rahmat, Mursyida, Rizal, Krismadinata, & Yunus, 2019).

According toWarsita, (2018) The implementation of mobile learning as one of the learning models
in formal educational units such as schools and universities can provide significant benefits. Imagine if
there is a student who cannot attend class due to illness or other reasons. However, the student does not
need to worry because he can access his class learning via video streaming or video-calling, use learning
applications available on smartphones, download recordings of learning activities in MP3 or MP4 format,
take tests via WAP, and do other learning activities. Although it sounds like a futuristic thing, current
technology is already quite possible to do this.

Azmi, (2016)think that smartphonemay seem to be a very useful learning tool for students.
However, in the development of mobile learning, the use of smartphones can be a challenge for
developers, especially for educators who must interact directly with their students. On the other hand, the
development of mobile learning is highly dependent on the availability of facilities and infrastructure, which
is one of the biggest obstacles in the development of mobile learning in Indonesia. Limited facilities and
infrastructure in schools can hinder the development of mobile learning.

In my opinionArdyanto et al., (2022), the development of Android and Windows-based mobile
learning is one of the right choices at this time. The Android and Windows systems are easily accessible
and have the most users, so they are a driving factor in the development of learning media. In the learning
process using this system, students and teachers can carry out the teaching and learning process without
having to meet face to face, and can be done from different places. Learning time can be used efficiently
without reducing effective learning hours. Android and Windows-based mobile learning can still be
developed in creative and innovative ways so that students are more interested in the learning model and
more easily accept the learning material. The development of Android and Windows-based mobile
learning is a breath of fresh air in the world of education in Indonesia, expected to be able to improve the
quality of education in Indonesia with the presence of various other learning media.However, the above
depends on the supporting school facilities and infrastructure, especially in terms of the internet and
regulations on using mobile phones in schools which are often a problem in efforts to develop mobile
learning. Instead of mobile learning being aimed at students in schools, the development is only a pipe
dream if schools do not allow students to use smartphones in the classroom. Allowing the use of
smartphones in the learning process will actually make it easier for educators to provide comfort to
students in finding information. Moreover, with a curriculum that is always developing with a scientific
approach in the learning process (Azmi, 2016).
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b. Mobile Learning Design Stages
According toRifai et al., (2020), the design stages of mobile learning development consist of
three steps. First, create a flowchart as a description or work scheme of the media to be developed.
Second, design the media in the form of a storyboard or illustrated script containing a description of the
media content. The last step is to design the User Interface as a display or graphic design in the media,

which is also imgortant to increase student interest and motivation.
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IS Is explained in more detail by Darmawan inJune, ere are seven stages In

mobile learning production design, namely:

1) The first stage is the preparation of a flowchart, which is a comprehensive description of the program
flow created with certain symbols to determine the flow of presentation of the material from the
teaching materials to be developed.

2) The second stage is writing a storyboard which is a development of the flowchart, with a more
detailed explanation of each flow contained in the flowchart and designed according to the tutorial
model, game model, simulation model, and drill and practice model.

3) The third stage is collecting graphic and animated materials to make it easier for students to
understand the material being taught.

4) The fourth stage is programming, namely combining all related items into mobile learning-based
teaching materials using applications such as Web Exe, Adobe Air, Appsgeyser, Mit App Inventor,
App Inventor, RPG Maker and Adobe Flash.

5) The fifth stage is finishing/mastering or rendering, namely publishing mobile learning products in a
format that supports running on Android application system devices in Apk format, Windows and
iOS devices.

6) The sixth stage is the trial, where the quality and suitability of the product for use in learning is
checked through evaluation and suggestions from material experts, media experts, teaching
materials experts and curriculum experts.

7) The final stage is the revision of the final product, where the product is evaluated through
questionnaires, observations, and product assessment sheets, then revisions and improvements
are made according to suggestions from various parties including users, and mass production of the
product is carried out after the final stage of revision according to expert advice and the results of
field trials have met the expected criteria.

In designing Mobile Learning as exemplified byRahmat et al., (2019), software such as
Macromedia Flash Animate CC is used to create several displays as follows: (1) The Home page contains
a welcome greeting and is the initial display when the application is opened. (2) The menu display is used
to access pages and functions in the application, such as learning plans, materials, developer profiles,
and evaluation pages. (3) The material page display is taken from the subjects that will be presented
according to the learning indicators. (4) The Evaluation page contains questions to measure students'
understanding of the material presented in mobile learning.

As for other stage models, namely the William W, Lee and Dianda L. Owens model (2004) with
stages, including analysis, design, development, implementation, and evaluation. More details as follows
1) Analysis stage, job analysis, needs analysis, and initial and final analysis are carried out.

Furthermore, in the initial and final analysis stage, Front-end Analysis is carried out to analyze the
data and information that has been collected and determine the data and information that will be
used. Some activities in this stage include student analysis, technology analysis, situation analysis,
task analysis, critical incident analysis, problem analysis, goal analysis, media analysis, data
analysis, and cost analysis.

2) The design stage involves planning the product or media to be developed, and some activities that
must be carried out in it are activity schedule, project team, media specifications, content structure,
and configuration control. The application media to be presented contains materials selected based
on learning indicators. Furthermore, product design activities include making storyboards, activity
schedules, dubbing recordings, and content structures.

3) In the development and implementation stage, the production of android smartphone-based
application media is carried out based on a previously designed storyboard. Animation, graphic and
audio processing software is used as the main software to create products ranging from animation
to application display and sound editing or dubbing. After being combined, the final checking stage
is carried out before entering the next stage, namely the media validation test carried out by media
experts and material experts. After going through the review stage by developers, media experts,
and material experts, the product will be implemented and tested on users, namely students.

4)  The evaluation stage, including setting evaluation objectives to measure the validity of the product
that has been produced and will be tested by media experts, material experts, and students. In
addition, it is necessary to prepare and plan an evaluation strategy to provide questionnaires to

media exger‘[s and material exgerts before beinﬁ tested on students. The gurgose of measurinﬁ
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Furthermore, instrument development and data analysis collection are carried out involving one
media expert, one material expert, and students.(Nurhidayat et al., 2020).
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c. Gamification

According toFitri Marisa et al (2022) Gamification is a technique that uses game elements to solve
problems outside the game with the aim of improving system performance through higher motivation.
Over the past six years, the concept and use of gamification has undergone developments that are widely
researched almost every year. Over the last three years, the gamification application domains in
education and business have had an even ratio between the two. This phenomenon arises because there
are still differences of opinion regarding the definition of gamification because gamification is still
considered a relatively new science.Meanwhile, according toSambung et al., (2018)Gamification is a
technique and strategy that applies game elements to situations or contexts outside the game to solve a
problem. This approach aims to increase user participation, motivation, and performance by making the
material or technology used more interesting and motivating users to engage in the desired behavior.
Thus, gamification can improve user performance through the use of more interactive and interesting
methods.Nick Pelling introduced the term "gamification" in 2002 when he presented his ideas at a TED
(Technology, Entertainment, Design) event. Gamification is a learning approach that uses elements found
in games or video games to motivate students and increase their enjoyment and engagement in the
learning process. By using this approach, learning media can attract students' interest and inspire them
to continue learning.(Jusuf, 2016).

From the three opinions above, it can be concluded that gamification is a technique or approach
that applies game elements to situations or contexts outside the game with the aim of increasing user
participation, motivation, and performance. Although there are still differences of opinion regarding the
definition of gamification, the concept and its use have been widely researched and developed in various
fields, especially in education and business. Basically, gamification is able to improve user performance
by optimizing the use of more interactive and interesting methods, so that it can motivate and increase
the sense of pleasure and involvement of users in the learning process or problem solving.

d. Gamification in Learning

Rabah et al., (2018) argue that gamification in learning is the characteristic of game design elements
used with the aim of supporting the achievement of learning objectives. This definition of gamification
intentionally excludes serious games or educational games as a whole, because these types of games
are very specialized and require large resources to produce. Therefore, gamification in education focuses
on the use of game design elements for educational purposes and in the scope of learning. The
development of educational technology shows that effectively designed games can stimulate productivity
and creativity among learners. A game-based approach can help overcome demotivating factors in
learning. However, designing and implementing games to be embedded in interactive teaching concepts
is not intended to replace the entire learning. It is intended as a prototype and generic learning content
that will be delivered to learners.(Taspinar, Schmidt, & Schuhbauer, 2016).

According toSchébel et al., (2020)There are five steps used in designing the concept of gamification
in learning, namely: (1) identifying objectives, (2) identifying characteristics, (3) selecting elements, (4)
refining the concept of gamification, and (5) implementing the concept. In the mobile learning application,
learners can choose from various learning module tasks and see a brief description of the tasks and their
progress. To achieve the objectives of the mobile learning application, the first step is to identify
objectives, which are then used in the second step to identify dimensions and characteristics that are
important for the concept of gamification. The third step involves identifying the elements of the concept,
with the use of four elements of rewards, punishments, bonuses and levels. The fourth step involves
refining the concept of gamification with special characteristics by using badges and avatars as the
concept of gamification.

The systematic application of gamification has a specific purpose to influence student involvement
in achieving learning outcomes. In the analysisRivera & Garden, (2021)There are four propositions that
can be tested for scientific application and evaluation of gamification. First, gamification is a process by
which students' engagement status can be modified to support the achievement of learning outcomes.

SecondI the achievement of Iearninﬁ outcomes can be measured based on students' enﬂaﬁement in the

Gamification-Based Mobile Learning in Elementary School Learning: Literature Study P-ISSN: 1829-8362
Anik Twiningsih E-ISSN: 3089-1922


https://odelia-journal.seamolec.org/

{i} LL‘JJ OD E L i' A ODELIA : Southeast Asia Journal on Open

Distance Learning, Vol 03, No.02, December,
26 — 33 | https://odelia-journal.seamolec.org/

a| eC!IVG, cognl!lve, ang Ee”awora| Homalns. ||!II’5, game a!!rlgu!es can Be se ec!eg !O SUppO” !”e

achievement of learning objectives categorized into three domains: cognitive, affective, and psychomotor.
Fourth, game attributes can be selected in a gamification strategy by identifying psychological domains
shared between learning outcomes/educational goals and desired ones, to modify students' engagement
experiences such as well-being and satisfaction.

The most common gamification applications to motivate and engage learners are game elements
that feature points, levels, goals, and status. Learners tend to compete against themselves rather than
with other players. Therefore, gamification systems need to be aligned with students' interactions and
behavioral intentions to identify how game elements can enhance student engagement. Some game
elements that are widely used by researchers and practitioners to motivate and engage students include
points, leaderboards, and badges. Applying gamification and visual technology to computer animation
programs to enhance student motivation and engagement. The use of game mechanisms such as points,
badges, avatars, and quests in gamified systems with gamified social themes can have an impact on
positive perceptions and high motivation among students.(Ofosu-Ampong, 2020).

Nowadays, to overcome resource limitations in creating Android-based mobile learning,Nurul &
Mohamad, (2018)reveals the role of gamification integration into all platforms can help increase student
engagement in learning. The development of gamified e-learning sites to support various learning styles
has been available so that it can encourage learning and increase student engagement. In addition, there
are educational websites that use gamification elements to make learning interactive for users and allow
users to use the website for a longer period of time. Therefore, the use of gamification elements on
educational websites will increase student motivation and engagement in the learning process.

SEAMOLEE

Southeast Asia Journal on Open and Distance Learning

e. Advantages and Disadvantages of Gamification in Learning

The gamification learning model has several advantages and disadvantages compared to other
learning models. According toJoseph, (2016)The advantages include: (1) making learning more
enjoyable, (2) encouraging students to complete learning activities, (3) helping students focus better and
understand the material being studied, and (4) providing opportunities for students to compete, explore,
and achieve in class. Other advantages according toMathematics, (2016). One of its advantages is that
teaching materials can be adjusted to the needs of each student through their mobile devices. In addition,
students can study the material repeatedly online or offline anytime and anywhere. Teaching materials
are also easy to update, modify, and add quickly using various resources. In addition, gamification can
also increase learning independence, monitor learning progress and evaluation, and manage learning
time allocation more easily. If designed well, gamification can significantly increase learning effectiveness.

Here are the disadvantages of gamification in learning: first, because this game requires good
graphics and displays, a strong internet connection is needed. Second, there are many instructions and
rules in gamification like in games, so teachers need a lot of time to introduce it to students. Third, a long
preparation time is needed for its use in class, including preparing LCD projectors, computers for
teachers, and laptops or smartphones for students. This can be a significant obstacle for schools that
have limited computer facilities.(Mambang et al., 2022).

Conclusion and Suggestion

Gamification-based mobile learning is an innovation in educational technology that can improve the quality of
learning, especially in mathematics subjects in elementary schools. This media is able to increase learning
motivation, student engagement, and high-level thinking skills through an interactive and interesting approach. The
design process involves systematic steps starting from needs analysis, design development, to product evaluation.
Gamification elements, such as points, levels, and badges, provide a fun and effective learning experience.
Although it offers many benefits, its implementation requires adequate infrastructure support, curriculum
adaptation, and readiness from both students and educators. With careful planning, gamification-based mobile
learning has great potential to significantly improve student learning outcomes.
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