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ABSTRACT

During the Covid-19 epidemic, technology plays a critical role in the learning process. There is a demand for learning
media that can help students study online, particularly in mathematics. This study aims to create android-based digital
snakes and ladders learning medium that can be used during the learning process. The product of this research is an An-
droid-based snakes and ladders game developed using the Android Studio application. This application was developed as
a learning media for third-grade students in learning mathematics on flat shape material. This study used Analyze, Design,
Develop, Implement, and Evaluate (ADDIE) model. The topic was selected after conducting interviews at two different
schools as part of a needs analysis. Interviews and questionnaires served as the data collection and verification instruments.
Media and material specialists were used to validate the instruments. Qualitative and quantitative data analysis techniques
were used. The qualitative technique was used to analyze the results of the interviews, and the quantitative technique was
used to analyze the validation instrument. Based on quantitative data, media expert validation received a score of 92.04% in
the highest feasible category, while material expert validation received a score of 84.09%. The student response test scored
92.3% at the implementation stage. As a result, the digital snakes and ladders game developed for Android is appropriate

for usage by third-grade elementary school students.
Keywords: Android, Mathematics, Snakes and Ladders.

INTRODUCTION

Education is crucial to the advancement of technology in the
current period (Kirschner & De Bruyckere, 2017). Technology
helps to facilitate more innovative teaching techniques
(Sung et al., 2016). Rapidly developing technology and
information have had a positive effect on education. The use
of modern technology can help to support learning (Allah &
Bashir, 2015). The existence of science and technology will
substantially assist teachers in selecting numerous new
learning models and media, making the learning process
easier for students and teachers (Sumantri et al.,, 2018).
Technological advancements had created many new tools
that made it easier for teachers to choose media for learning
activities and convey learning materials so students could
understand them (Chiu & Mok, 2017). Thus, 21st-century
learning requires technology.

The 21st century is characterized by information and
communication technology’s rapid development and effect
on various disciplines, including education. Education in
the 21st century emphasizes learning that allows students to
explore their curiosity, develops skills that will benefit their
future lives, and allows students to collaborate in problem-
solving. According to Rotherham and Willingham 2006), a
student’s success depends on their capacity to master 21st-

century abilities, thus students must learn to do so. Creativity,
critical thinking, communication, cooperation, invention,
and problem-solving are 21st-century abilities (Anagiin, 2018;
Fadel & Trilling, 2009; Gleason, 2018; Istiqfaroh et al., 2020).
The 21st century requires new skills, including creativity
and invention, communication and teamwork, critical
thinking, and ICT (capacity to use technology) (National

Corresponding Author e-mail: nurulistigfaroh@unesa.
ac.id
https://orcid.org/0000-0003-3717-5616
How to cite this ar ticle: Mulyani, Istig'faroh N, Setiawan
R, Tien-Hsiang ML (2024). Developing Digital Android-Based
Snakes and Ladders for Elementary Students in Learning
Mathematics on Flat Shapes in Indonesia and Taiwan. Pegem
Journal of Education and Instruction, Vol. 14, No. 4, 2024,
267-278
Source of support: Nil
Conflict of interest: None
DOI: 10.47750/pegegog.14.04.23

Received: 07.02.2024

Accepted : 23.05.2024 Publised : 01.09.2024




Developing Digital Android-Based Snakes and Ladders for Elementary Students in Learning Mathematics on Flat Shapes in Indonesia and Taiwan

Education Association, 2010). Mathematics is considered a
fundamental science that plays a significant part in advancing
science and technology since it allows for the development
of rational, logical, and systematic thinking. Accordingly,
mathematics education in schools aims to provide students
with information and critical thinking abilities for solving
mathematical issues (Karlimah, 2018; Rachmadtullah et al,,
2018).

Mathematics is a discipline that studies patterns and
relationships in thinking, with organizational strategies,
analysis, synthesis, and tools to solve abstract and practical
problems (Schoenfeld & Sloane, 2016). Mathematics is a
discipline that studies abstract structures and interrelated
patterns (Brumbaugh et al., 2005; Polly et al, 2015).
In essence, mathematics is about learning concepts, the
structure of concepts, and finding relationships between
ideas and their structures. According to McGrath & van
Bergen (McGrath & Van Bergen, 2015), the characteristics
of mathematics learning in primary school include: students
learn to move from concrete to more abstract stages, and they
can use symbols and formal representations that naturally
develop from the concrete stage, form logical, critical,
creative, accurate and disciplined attitudes. Some students
experience difficulties in learning mathematics, especially
primary school students, particularly during the COVID-19
pandemic.

The outbreak of the COVID-19 pandemic worldwide
has changed almost every aspect of life, including education,
and Indonesia is no exception to this change (Rasmitadila et
al., 2020; Tanu Wijaya, 2020). In education, students from
elementary school to university level cannot attend school
for learning (Viner et al., 2020; Wijaya, Ying, et al., 2020).
Generally, technology in education can be used as an effective
learning medium to improve students mathematical
abilities (Al-Mashagbeh, 2016; Chotimah et al., 2018; Lin
et al., 2020; Wijaya, Murni, et al., 2020). Technology can
also make students more interested and enthusiastic about
learning mathematics than traditional teaching methods
(Miguel-Revilla et al, 2020; Mushipe & Ogbonnaya,
2019)2006. Several studies have shown that technology-
based learning media can improve students’ learning
abilities and achievements (Chatmaneerungcharoen, 2019;
Hernawati & Jailani, 2019; Sukaesih et al., 2019)aligned
with professional development on teacher’s technological
pedagogical content knowledge (TPACK. With technology
in the learning process, students have the potential to
become more active and confident when learning specific
topics (Rohaeti et al., 2019).

Currently, technology-based learning media may help
teachers in guiding students in discovering basic concepts
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and core learning (Badraeni et al., 2020; CunHua et al,
2019). Distance learning is becoming more feasible as
technology advances (Oner, 2020; Redmond & Lock, 2019).
The Chinese government has enabled students to engage in
remote learning through the use of dynamic mathematical
software known as Hawgent (Peters et al, 2020; Zhu &
Liu, 2020). Hawgent is a mathematical program developed
in Guangzhou to address the needs of educational
practitioners and academics. The Hawgent program is used
in mathematics education to help students understand basic
knowledge and build their skills (Tanu Wijaya et al., 2020).
Since the COVID-19 pandemic, Brazil has also introduced
distance learning (Council State Department of Education
Rio de Janeiro, 2020). Carius investigated mathematics
learning in Brazil using the ‘Educa em Casa platform
as a mathematics-based learning media (Carius, 2020).
Furthermore, Basilaila and Kvavadze (2020) discovered that
since COVID-19 was implemented on April 8,2020, Georgia
has been undertaking online learning through Zoom, Slack,
Google Meet, and EduPage.

The current situation has certainly posed a challenge and
raised many concerns for teachers, particularly regarding
how to deliver materials, design effective, engaging, and
meaningful learning, and ensure that all students learn
from a distance (Mailizar et al., 2020; Purwanto et al., 2020;
Rasmitadila et al., 2020; Syah, 2020). The impact of Covid-19
on education is also felt in Indonesia. In Indonesia, “large-
scale social restrictions” were adopted in March 2020 due to
the increasing number of people infected with COVID-19.
This was followed by other regulations such as working from
home for employees, praying from home, and learning from
home for students from early childhood education to higher
education (Rasmitadila et al., 2020). Several researchers have
carried out several solutions for developing technology-based
learning media to facilitate mathematics.

Education stakeholders should recognize the potential of
mobile technology as a source of learning for students (T. Chao
etal., 2011). The development of mobile learning can improve
the effectiveness and efficiency of student learning. Through
smartphones, students can learn anywhere and anytime
while engaging in social media activities or entertainment
(Garcia-Peréz et al., 2015). Mobile learning technology can
make learning easier for students (Portelli & Eldred, 2016).
Mobile learning has practical characteristics and can be taken
anywhere (Kennewell & Beauchamp, 2007). The operating
system used is one consideration in developing smartphones
into mobile learning media. Data from gs.statcounter.com
stated that from January to December 2015, Android was
the dominant operating system in smartphone circulation
in Indonesia with a market share of 68.75%, followed by
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Blackberry OS with a market share of 8.73% (Statcounter,
2015).

Simorangkir & Sembiring (2018) conducted research
to develop Lectora Inspire-based learning media for
mathematics learning in elementary schools. The results
showed that 95.57% of students responded positively to
Lectora Inspire, and 89.56% of teachers responded very
well. Gusteti, Rifandi, Manda & Putri (2021) developed
3D animated video-based learning media for mathematics
learning in elementary schools. The research result showed
that the validation of the media was 3.33 and 3.67, respectively.
These results indicate that the developed 3D animated video
is very valid for elementary school students in mathematics
learning. Similarly, Lauc, Jagodi¢ & Bistrovi¢ (2020) stated
in their research that multimedia increases student learning
motivation in Croatia.

Experts claimed students like snakes and ladders media
(Pallaro et al., 2015; Sianipar et al., 2021). Syawaludin,
Rachman & Khaerunnisa (2020) developed a snakes and
ladders game for elementary social studies. The snakes and
ladders game was valid and practical, improving primary
school students social studies interest and learning. 92% of
respondents liked the snakes and ladders game. Husna (2020)
added that the snakes and ladders game could promote
eye health. The game covered healthy eyes, eye workouts,
refractive issues, correct reading, eye tiredness, and eye
health care professionals. Media professionals validated 91%
of the developed media, health promotion specialists 82%,
and eye health experts 46%. However, android-based snakes
and ladders for elementary math learning have not been
produced. Thus, during the COVID-19 epidemic, this project
seeks to create an android-based snakes and ladders math
learning media for third graders.

Both Indonesia and Taiwan are becoming more
technologicallydependentin variousaspects oflife, including
education. Given the widespread use of smartphones and
gadgets in both countries, creating mathematics learning
tools aligned with technology trends can increase students’
interest and participation. Thus, this study was conducted
in both Indonesia and Taiwan. Research questions: Is the
developed android-based snakes and ladders learning
media feasible for third-grade elementary school students
in learning mathematics on flat shape material? What
are the student and teacher responses to the developed
snakes and ladders media? Therefore, the objective of this
study is to develop an Android-based snakes and ladders
learning media to teach flat shape concepts in third-grade
elementary school mathematics. This study also tries to find
out teachers’ and students’ responses after implementation
of media.
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METHOD

The method used in this research is development research.
According to Seels and Richey (1994), development research
is a systematic study of designing, developing, evaluating
educational programs and learning products, and meeting
the internal consistency and effectiveness criteria of using
the program or product. Furthermore, Akker explained
that development research is usually conducted to develop
curricula, media and technology, learning and teaching,
and teacher education (van den Akker, 1999). The research
model used is the ADDIE model. This ADDIE model has
five stages: analysis, design, development, implementation,
and evaluation (Chang, 2006). The ADDIE development
model aims to improve the effectiveness and efficiency of
education or training by understanding initial needs until
adequate products are developed (Allen, 2006)knowledge,
and expertise. Revisiting traditional training models and
processes is important as a means of moving forward.
Although there are many system models, almost all are based
on the generic analysis, design, develop, implement, and
evaluate (ADDIE. This research is carried out to develop
a product in the form of a digital snakes and ladders game
as a learning media for third-grade elementary school
mathematics. The Android-based snakes and ladders media
in learning mathematics on flat shape concepts help students
in visualizing concepts, reinforcing understanding, and
adding excitement to mathematics learning. The following is
the ADDIE development model flowchart.

The procedure of the ADDIE model consists of Analyze,
Design, Develop, Implement, and Evaluate. The learning
system included in it relates to the processing and selection
of content (learning resources), the arrangement of learning
strategies, and also consists of the selection and development
of media to be used, and the evaluation of goal achievement
(Branch, 2009). However, in this study, the researcher only
used 4 stages. The fifth stage was not conducted because
the researcher had difficulty accessing the school due to the
lockdown in Indonesia. Data collection techniques were
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carried out using interviews and questionnaires. Interviews
were used to analyze the initial needs of the product being
developed. The questionnaire was used to measure the quality
of the media being developed. The questionnaire will be given
to subject matter experts and media experts. The data analysis
techniques used in this study are qualitative and quantitative.
Qualitative data sources come from preliminary studies that
include described interviews. Meanwhile, quantitative data
was obtained from expert assessments in subject matter and
media converted into quantitative data.

Participants

The participants in the implementation phase of this research
were students and teachers in third-grade elementary schools
in Sidoarjo, East Java, Indonesia and in Miaoli, Taiwan. There
were 30 students from Taiwan, consisting of 15 males and
females and 34 students consisting of 12 boys and 18 girls
from Indonesia, with a female teacher aged 38 years old. The
students and teacher were selected to test their response to the
developed learning media, a digital snake ladder game based
on Android.

Table 1: Grid Instrument Validation by Media Experts
No  Aspect

Indicator

1 Layouts Design Excitement

2 Text Selection of font type and font size
Color selection and writing location
language use

3 Videos Video Composition
Video Excitement
Video Quality

4 Animation Amination Compatibility
Amination’s attractiveness

5 Audios Suitability
Accuracy

Indonesia and Taiwan were selected in the curriculum
dimension due to the similar objective in mathematics
developing conceptual understanding and
mathematical thinking skills. However, differences were
found in the content depth, learning priorities, and teaching
approaches. Taiwan emphasized competitiveness and in-depth
understanding, while Indonesia on practical applications. In
this context, the research identified the implementation of
Android-based digital snakes and ladders in mathematics
education within both nations.

education:

Instruments
This development research was validated by experts using a
questionnaire as an instrument. The experts who assessed
the Android-based digital snake ladder game were media
and material experts. The assessment criteria table for
media experts was adopted from Allesi & Trollip (2001)
(Table 1).

Next is presented a table of assessment instrument
grids by material experts adopted from Erikson (1977).
(Table 2)

Indicator
Ease of Use

No  Aspect

6 Games

Attractiveness

7 Programming Sound Placement Accuracy
Ease of Use

Clarity of Instructions
Flexibility of Use

Meaningfulness

8 Navigation Navigation function precision

Quality with users

9 Packaging Packaging attractiveness
Compatibility of packaging with con-

tents

Table 2: Grid of Validation Instruments by Media Experts

No  Aspect Indicator
1 Quality of learning ma- The material is in accordance with competency standards and essential competencies
terials

Material according to learning indicators

Presentation of interesting material for students

Presentation of material in accordance with the cognitive development of students

The material presented is in accordance with everyday life

The tasks given in the material are in accordance with the learning objectives

2 Quality of learning design
and bibliography

270

Information is available such as competencies that must be mastered by students, table of contents,
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No  Aspect Indicator

Encouraging student interaction with learning resources

Encourage student curiosity

Encourage students to construct their knowledge

The description of the material follows the flow of thought from simple to complex

REsuLT AND D1ScusSIONS

An android-based snake and ladder game was developed
using the ADDIE research and development model. The
following is an explanation of the development results that
the researcher has conducted. Analysis Stage (Analysis) In the
needs analysis, the researcher interviewed two third-grade
teachers from different schools in Indonesia and Taiwan. The
first interview was conducted on January 20, 2022, with a
third-grade teacher in an elementary school in Indonesia. The
teacher used applications such as Google Classroom, Google
Forms, Quizizz, and Kinemaster to support distance learning
activities. However, online learning resulted in less than
optimal material delivery by the teacher, leading to inadequate
understanding by the students. One of the challenging topics
for students was the concept of the perimeter of 2D shapes
and its application to word problems.

The second interview was conducted on January 30,
2022, with a third-grade teacher in an elementary school
in Taiwan. Several factors hindered the teacher’s ability to
deliver online learning effectively, such as a) the limited
devices available to students for online learning, b) socio-
economic factors, where most students came from middle
to lower-income families, ¢) environmental factors, where
the school and home environments were not conducive to
online learning, and e) students’ understanding of numerical

a. The initial display

concepts, especially the topic of the perimeter of 2D shapes
and its application to word problems. Therefore, this study
aims to develop an android-based digital snake and ladder
game as a media to support mathematics learning in
elementary schools.

Design Stage (Design) The next stage in the ADDIE
model is the design stage. The learning media is designed
and developed in this stage based on the previous analysis
results. The development of this product utilizes Android
Studio software. The result of this product development is an
Android application in APK format. The device specifications
for running this application are Android Ice Cream Sandwich
(4.0) operating systemThe Android-based digital snake and
ladder game media has several displays, including the home
screen, a menu with learning objectives and competencies, a
menu for materials with learning videos, and an evaluation
menu with snake and ladder game quiz questions. The front
screen uses the Kraashregular font with a font size of 23.
The digital snake and ladder game for evaluation consists of
levels 1 to 4. Levels 1 to 3 consist of 15 questions, while level
4 contains 30 questions. Clicking the dice moves the player
according to its number. At each step, a multiple-choice
question will appear to be answered by the player. The design
results for the Android-based snake and ladder game media
are as follows.

Fig. 1: Initial design of digital snake ladder
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Figure 2. Menu display on digital snake ladder
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\b. Evaluation display

Fig. 3: Evaluation display on digital snake ladder

one?!

Fig. 4: Digital display of game end

Well

Table 3: Validation Results of Android-Based Digital Snakes and Ladders Game on Media Experts

No  Aspect Indicator Score Criteria
1 Layouts Design Excitement 4 Very good
2 Text Selection of font type and font size 4 Very good
Color selection and writing location 4 Very good
language use 4 Very good
3 Videos Video Composition 3 Good
Video Excitement 4 Very good
Video Quality 4 Very good
4 Animation Amination Compatibility 3 Good
Amination’s attractiveness 3 Good
5 audios suitability 4 Very good
Accuracy 4 Very good
6 Games Ease of Use 3 Good
attractiveness 4 Very good
7 Programming Sound Placement Accuracy 4 Very good
Ease of Use 4 Very good
Clarity of Instructions 3 Good
Flexibility of Use 4 Very good
Meaningfulness 4 Very good
8 Navigation Navigation function precision 4 Very good
Quality with users 3 Good
9 Packaging Packaging attractiveness 3 Good
Compatibility of packaging with contents 4 Very good
Total 81
Percentage 92,04%
Criteria very feasible

Next, a table of assessment instrument grids by material
experts is presented, adopted from Erikson (1977). Android-
based digital snakes and ladders media that has been
completed, proceed to the next stage, namely the validation
stage with several experts. The purpose of the validation

"z

activity is to test the feasibility of the media before later
being tested in the field. The validation is focused on three
aspects, namely media validation and material validation. The
following will present the validation results of the Android-
based digital snakes and ladders game to media experts.

Pegem Journal of Education and Instruction, ISSN 2146-0655



Developing Digital Android-Based Snakes and Ladders for Elementary Students in Learning Mathematics on Flat Shapes in Indonesia and Taiwan

The assessment by media experts on the Android-based
digital snakes and ladders game has resulted in a validity and
quality rating of “very feasible” with a percentage score of
92.04%. The validation process will proceed to the next stage,
which is validation by subject matter experts (Table 4) .

The assessment result by media experts for the Android-
based digital snake ladder game obtained a “very good” level
of validity and quality. The overall score obtained was 37 with
a percentage of 84.09%, categorized as very feasible.

In the implementation stage, a response test was carried
out for the product that had been validated by experts. The
response test was conducted to determine the response of
third-grade elementary school students to the Android-based
digital snake ladder game. The purpose of this response test
was to find out the students” opinions on the developed digital
snake ladder game. The response test was carried out on
Friday, April 8, 2022, with 64 third-grade students from two
elementary schools in Indonesia and Taiwan as respondents.
Data from this activity were obtained from response
questionnaires filled out by students after they tried using the
digital snake ladder game (Table 5).

Based on the results of the student response test, it can be
seen that the overall score obtained is 2083 out of the ideal score
of 2550 with a percentage of 81.68%. It can be concluded that
the results of the student response test to the Android-based
digital snake ladder game fall into the very feasible category.
The obtained score was mostly close to ideal one, meaning that
media was categorized as effective and accepted.

The rapid development of technology has a significant
impact on human life. This is marked by the emergence of

various technological products that can make it easier for
humans to carry out activities. The smartphone is one of
the specialized products that is now widely used and has
penetrated the world market. Around 1.7 billion smartphones
are used worldwide, while the total world populationis 6 billion
(Shudong & Higgins, 2005). The potential for developing
applications adds to the number of people using smartphones
(Demidowich et al., 2012), opening up opportunities for this
technology to support activities in the education world, one
of which is mobile learning (T. Chao et al., 2011).

Android was developed by a company called Android,
Inc. In 2005, as part of a strategy to enter the mobile space,
Google purchased Android and took over its development
(W.-M. Lee, 2012). Android provides an open platform for
developers to create applications (G.-Y. Lee et al., 2013)
the battery resources of such a system are inadequate
as it has to trace the location of the moving target in real
time and consumes a large amount of battery power while
communicating with GPS satellites and mobile phone base
stations. In addition, the systems cannot infer the mental
state of the targets or detect their alcohol consumption
levels, which may be necessary for the prevention of a
repeat crime. The purpose of this study is to connect the
Ubiquitous System Network (USN. Android is a mobile
device platform that provides ease of development for users
as expected (Ichwan et al., 2013). The Android system that
supports application development is expected to produce
representative mobile learning-based learning media (W.-
M. Lee, 2012).

Table 4: Validation Results of Android-Based Digital Snakes and Ladders Game by Subject Matter Experts

No  Aspect Indicator Score  Criteria
1 Quality of The material is in accordance with competency standards and basic competencies 4 Very good
learning materials  Material according to learning indicators 3 Good
Presentation of interesting material for students 3 Good
Presentation of material in accordance with the cognitive development of students 4 Very good
The material presented is in accordance with everyday life 3 Good
The tasks given in the material are in accordance with the learning objectives 3 Good
2 Quality of Information is available such as competencies that must be mastered by students, 3 Good
learning design table of contents, and bibliography
Encouraging student interaction with learning resources 4 Very good
Encourage student curiosity 3 Good
Encourage students to construct their own knowledge 4 Very good
The description of the material follows the flow of thought from simple to complex 3 Good
Total 37
Percentage 84,09%
Criteria very feasible
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Table 5. Student Response Test for Android-based Digital Snake Ladder Game

No Rated Aspect Proper Score Gain Score Percentage
1 The material in the digital ladder snake is clear and easy to understand 170 139 81,76%
2 The material contained in the digital ladder snake is complete 170 129 75,88%
3 The language used is easy to understand 170 133 78,23%
4 Writing in digital snakes and ladders is easy to read 170 148 87,05%
5 Menu selection in the digital ladder snake is easy to do 170 131 77,05%
6 The colors in the digital ladder snake are appropriate 170 127 74,70%
7 The screen display in digital ladder snake is interesting 170 144 84,70%
8 The image contained in the digital ladder snake is clear 170 141 82,94%
9 The layout of the text and images is not confusing 170 126 74,11%
10 Interesting animation used 170 149 87,64%
11 Animation in digital snakes and ladders according to the material 170 129 75,88%
12 The buttons in the digital ladder snake are easy to use 170 143 84,11%
13 The instructions in the digital ladder snake are easy to understand 170 136 80%

14 Digital Snakes and Ladders is easy to use 170 154 90,58%
15 I am interested in using this digital ladder snake 170 154 90,58%
Total 2550 2083 81,68%

Based on the study results, the product developed is an
Android-based snake and ladder game using Android Studio
application. This application was developed as a learning
media for third-grade students in mathematics subjects. The
home page is the first page users see when they enter the
application. This learning media contains descriptions of
the learning objectives and competencies, lesson materials,
instructional videos, and exercises that can be accessed
through an Android-based smartphone. The home page
is a splash screen that shows a background image and the
title of the application (Yormala & Setiawati, 2016). The
menu comprises four sub-menus: learning objectives and
competencies, learning goals, materials, and evaluation. The
learning objectives and competencies menu describes the
curriculum that will be implemented in mathematics learning.
The learning goals menu explains the achievement indicators
integrated with the third-grade curriculum. The materials
menu presents instructional videos that contain mathematics
lesson materials. Finally, a snake and ladder game with
mathematics questions is presented in the evaluation section.
In this final activity, students can learn while playing the
digital snake and ladder game.

Android-based snake and ladder game development
has been validated by two experts, namely media and
material experts. The assessment result by media expert
for this Android-based digital snake and ladder game
received a “very feasible” level of validity and quality with
a percentage of 92.04%. Similarly, the assessment result by
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material expert for Android-based snake and ladder media
received a “very feasible” level of validity and quality with a
percentage of 84.09%. Furthermore, in the implementation
phase, the Android-based snake and ladder game was tested
on third-grade elementary school students to determine their
response. The results of the student response test showed
an overall score of 277 out of the ideal score of 300 with a
percentage of 92.3%. It can be concluded that the student
response test result to the Android-based snake and ladder
game falls into the “very feasible” category. It is hoped that
with this Android-based snake and ladder game, students can
easily learn anywhere they are.

Previously, several studies have been conducted on the
development of mobile learning using Android as its platform.
For example, Brata & Brata (2020) conducted a study on
the development of Javanese language learning application
based on mobile learning using Android. The results of
this study showed that the development of mobile learning
applications can improve students’ learning outcomes and
provide easy access to learning materials. In addition, a study
conducted by Sun and Jiang (2015) on developing digital
textbooks equipped with multimedia features, interactive
controls, and e-annotations for elementary school students
can be a solution for future learning. Another study also
showed results that are consistent with this study (Syafmen
et al., 2023). They developed a mobile learning application
based on Android for numeracy literacy for junior high
school students, and the results showed that the application
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can improve students’ learning outcomes. Overall, previous
studies have shown that the development of Android-based
mobile learning can benefit the education world, such as
improving the effectiveness and efficiency of student learning,
facilitating access to learning materials, and improving
student motivation and learning outcomes.

Therefore, to enhance students’ academic experience, it
is necessary to utilize the educational affordances of game-
based learning platforms such as the snake and ladder app
as an appropriate approach for today’s students. This game-
based learning platform can also facilitate understanding
abstract subjects (Cheng et al, 2023). Papadakis (2021)
states that learning activities that can be integrated into
digital applications should be well-designed so that students
can interact with educators and their peers and provide fast
and relevant feedback throughout the teaching session. The
Android-Based Digital Snakes and Ladders media can be
downloaded by using Android platform. Students start the
game, enter the level or topic that they want to learn. They
answer mathematics questions to play on the game. The
correct answers allow the player to play on while wrong
answers limit movement. The main objective is to reach the
end of the game, while learning the concept of flat shapes
interactively. Teachers who want to use the Android-based
snake ladder app for fun learning should remember that
lessons should be well-planned to ensure learners achieve the
desired outcomes. Thus, using digital games in the classroom,
as described in this study, has inspired students’ knowledge in
interactive learning.

CONCLUSION

Technology plays a vital role in learning in the digital era.
Android-based digital snakes and ladders was developed as
a mathematics learning solution for third grade elementary
school. The feasibility scores from media experts (92.04%)
and material experts (84.09%) show a high level of feasibility.
The student response test produced a score of 92.3% in the
very appropriate category. The technological elements in
Android snakes and ladders are expected to attract students’
interest in learning mathematics. However, further research
is needed to explore learning design, influence on learning
achievement, and teacher training. It is recommended that
institutions support the use of fun and innovative game-
based learning.
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