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INTRODUCTION

With The rapid advancement of technology has significantly influenced people of all ages,
including students, with smartphones emerging as one of the most impactful innovations
(Hidayatuladkia et al., 2021). The increasing sophistication of smartphones has led to a
growing number of users, particularly among students (Retalia et al., 2022; Astuti et al.,
2017). This development creates opportunities for integrating technology-based
education. However, in practice, many students still use smartphones primarily for social
media and gaming rather than for educational purposes (Zulfa & Mujazi, 2022).

In the era of the Industrial Revolution 4.0, mathematics and technology have become
inseparable, as mathematics has long been associated with technological development
(Sugilar, 2020). Nevertheless, conventional teaching methods often make students less
motivated to learn, despite their exposure to advanced technology (Pamungkas &
Dwiyogo, 2022). Technology-supported learning, such as through computers or Android-
based applications, provides new opportunities for teachers. Yet, some teachers still face
difficulties due to limited technological skills or the perception that conventional methods
are more practical (Astuti et al, 2017; Sugilar, 2020). In fact, technology can support
teachers in becoming more creative and engaging in their instructional practices
(Suminar, 2019).

The integration of technology in education aims to support lifelong learning (Abachi &
Muhammad, 2014). Technology-based media enable independent learning, enhance
student engagement, and make learning activities more effective (Jihad & Lasmanah,
2019). Moreover, multimedia features such as music, graphics, and videos can make
learning more interactive and less monotonous (Rohman & Susilo, 2019). MIT App
Inventor, a software tool for Android application development, provides opportunities to
design interactive mathematics learning applications that improve conceptual
understanding and student motivation (Nurhaliza, 2022).

The need for such media is evident in mathematics education, where the lack of
technology-based instructional tools often leads to low conceptual understanding among
students. Traditional teaching without visual or interactive support limits students’
ability to develop their mathematical reasoning and visualization (Heswari et al., 2022).
By contrast, Android-based applications can provide accessible, engaging, and motivating
resources that encourage students to focus and succeed in mathematics learning
(Ardiansyah & Nana, 2020).

Among the mathematical competencies, conceptual understanding is fundamental
because it serves as the foundation for reasoning, communication, problem-solving, and
making connections (Nurrohim & Kariadinata, 2022). Understanding concepts is more
valuable than rote memorization as it allows deeper and more practical comprehension
(Marwati et al., 2020). Teachers play a crucial role as facilitators to create engaging
learning experiences (Hidayat, 2018). By fostering an environment that emphasizes both
conceptual and procedural knowledge, educators can significantly enhance students'
mathematical understanding and application in real-world scenarios (Hussein, 2022).
Therefore, this study seeks to develop an Android- based mathematics learning
application using MIT App Inventor with the primary aim of enhancing students’
conceptual understanding in mathematics.
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METHOD

The research method employed in this study is Research and Development (R&D) using
the ADDIE model, which consists of five systematic stages: Analysis, Design, Development,
Implementation, and Evaluation (Branch, 2009). This model provides a structured
framework for developing and validating educational products. In line with Sugiyono
(2013), the R&D process involves not only the creation of the product but also rigorous
testing to ensure its validity, practicality, and effectiveness.

The analysis stage involves identifying the learning problems, student needs, and
curriculum requirements, particularly the lack of technology-based mathematics learning
media. The design stage focuses on planning the structure and features of the Android-
based learning application using MIT App Inventor. The development stage includes the
actual creation of the application, followed by expert validation by material and media
specialists. The implementation stage involves testing the product with students in a real
classroom setting to measure its feasibility and effectiveness. Finally, the evaluation stage
is conducted to assess the overall quality of the product and make necessary revisions for
improvement. The sequential stages of the ADDIE model used in this research are
illustrated in figure 1 below.

Analysis Design
Initial Analysis Instrument
[ ! \ Preparation
Curiculum Student Requirement I
Anlysis Characteristics Analysis > Creating the
format and

Supporting Media
Analysis for MIT App

Initial design

Implementation Development
Largechale IV.ledifn Revision
Trial Validation
Post-test Revision Small:Scale
Trial
\ 4
Evaluation

Improvement of the shortcomings in the developed mathematics learning application using
MIT App Inventor software based on the results of product trials and validation.

Figure 1. Stages of the ADDIE development model

Based on Figure 1, the development process of the mathematics learning application
using MIT App Inventor follows the ADDIE model, which consists of five stages. The
analysis stage includes curriculum analysis, student characteristics analysis, needs
analysis, and analysis of supporting software used in multimedia development. The
design stage involves selecting the appropriate media and format, creating a storyboard
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or initial design, and preparing research instruments to measure students’ conceptual
understanding in mathematics. The development stage covers the creation of the learning
application, small-scale trials, expert validation, and product revisions. The
implementation stage consists of large-scale trials and administering post-tests to
determine the practicality and effectiveness of the multimedia. The final stage, evaluation,
involves improving the learning application based on the findings from the
implementation stage.

The research instruments consist of test and non-test instruments. The test instrument
includes questions designed to measure students’ conceptual understanding of
mathematics, consisting of 10 multiple-choice items and 5 essay questions. The non-test
instruments include validation sheets for media experts and subject matter experts, a
practicality questionnaire, and a student response questionnaire. Expert validation was
carried out to assess the feasibility of both content and technical aspects of the
application, while the questionnaires were used to collect students’ perceptions of the
developed application.

This study employed both qualitative and quantitative descriptive analysis techniques.
Qualitative data were obtained from expert feedback, suggestions, and comments for
product improvement. Quantitative data were derived from expert scores, practicality
ratings, student responses, and post-test results. These quantitative scores were then
converted into predefined criteria to determine the validity, practicality, and effectiveness
of the developed application.

To determine the validity and practicality of the mathematics learning application, the
data were analyzed using the criteria presented in Table 1 and Table 2. These criteria
serve as the basis for assessing the overall quality of the developed application, including
its content accuracy, usability, and effectiveness in improving students’ conceptual
understanding of mathematics.

Table 1. Validity criteria

Validity Level (%) Criteria
81.26 - 100.00 Very Valid
62.51 -81.25 Valid
43.76 - 62.50 Less Valid
0.00 -43.75 Not Valid

Source: (Riduwan, 2011)

Table 2. Practicality criteria
Practicality Level (%) Criteria

86 -100 Very Practical

76 - 85 Practical

60 - 75 Fairly Practical
55-59 Less Practical

<54 Very Less Practical

Source: (Riduwan, 2011)
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To determine the level of effectiveness and students’ responses toward the use of the
mathematics learning application developed with MIT App Inventor, the data were
analyzed based on the criteria presented in Tables 3 and 4 below.

Table 3. Effectiveness criteria

Calculation Score (Ef) Category
0<Ef<20 Not Effective
21 <Ef<40 Less Effective
41 <Ef<60 Fairly Effective
61 <Ef<80 Effective
81 <Ef<100 Very Effective
Table 4. Criteria for students’ responses
Achievement Score (Sp) Category
76 <Sp <100 Good
50<Sp<76 Fairly Good
26 <Sp <50 Poor
0<Sp<26 Very Poor

Source: (Syafrudin & Sujarwo, 2019)

RESULTS AND DISCUSSION

The Process of Developing a Mathematics Learning Application Using MIT App Inventor
to Enhance Students’ Conceptual Understanding. The development of a mathematics
learning application using MIT App Inventor aims to significantly improve students'
conceptual understanding by providing interactive and engaging learning experiences
tailored to their needs.

Table 5. Development stages based on the addie model

No. Development Aspect Date of
. Remarks
Stage Implementation

1 Analysis Curriculum Analysis March 21, 2023
Student Characteristics
Analysis v
Needs Analysis
Media Analysis

2 Design Storyboard April 2023 v

3 Development Media Validation May 11, 2023
Material Validation May 15, 2023 v
Product Revision June 13, 2023

4 Implementation Small-Scale Trial May 12,2023
Large-Scale Trial May 15, 2023 J

May 22, 2023

5 Evaluation Data analysis of validity, June - July 2023

effectiveness, practicality, v

and responses
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The research and development model employed in this study was the ADDIE model,
which consists of the following stages: Analysis, Design, Development, Implementation,
and Evaluation. In the Analysis stage, the researcher conducted a preliminary study and
interviews with one of the mathematics teachers to obtain initial data. This stage included
the analysis of student characteristics, curriculum analysis, needs analysis, and analysis
of supporting software required in the development of the mathematics learning
application using MIT App Inventor.

In the Design stage, the researcher determined the content to be included in the
mathematics learning application, which involved preparing instruments, selecting
media, choosing appropriate formats, and creating an initial draft. At this stage, the
researcher encountered challenges in designing suitable content, as it required careful
consideration to ensure that the application design was both engaging and relevant for
instructional use. This process demanded a deep understanding of the mathematics
material to be delivered and how it could be effectively integrated into classroom
learning. Furthermore, another challenge was ensuring that the user interface of the
application was easy to understand and operate, while maintaining interactivity to
actively engage students. The creation of a storyboard was intended to provide a visual
representation of the multimedia development process. An example of the storyboard is
presented in Table 6 below.

Table 6. Storyboard for mathematics learning application using mit app inventor
Scene Title

- Scene 1 of 12 Information
Opening/Cover
" 8ANOLN ROANG The opening (cover) display of the
. Kubus dan Balok mathematics learning application

N tnester Genag

developed with MIT App Inventor.
When the start button is clicked, it
will directly navigate to the main
menu page. When the exit button
is

clicked, the application will close.

Scene Title

Opening/Cover Scene 2 of 12 Information
Q menv Awal
3 <
f}":__ ,__!___ After the opening page, the initial

menu screen appears, consisting

of
.
D main menu, learning objectives,
and about application features.

Scene Title
Main Menu

Scene 3 0of 12 Information
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B s .
The main menu contains features
V/ @ such as learning materials on
;\m«@A Yo three- dimensional shapes (cube
and rectangular prism),
EXAM » g instructional  videos, student
= tj exercises, and guidance on how to
fotion Ser fomeen use the application.
[ e

After the storyboard was designed, the development of the mathematics learning
application using MIT App Inventor was carried out. Once the multimedia product was
completed, an expert validation process was conducted. The purpose of this validation
was to assess the feasibility of the developed application. Two experts were involved in
the process: a media expert and a subject-matter expert. The evaluation results from these
validators served as guidelines for revisions to ensure the production of a feasible
learning medium. In the first stage of media validation, the media expert provided a
feasibility score of 57.50%, with the conclusion that the application could be used after
revisions were made. In the second stage, following improvements, the media expert
awarded a feasibility score of 83.5%, indicating that the mathematics learning application
developed with MIT App Inventor was considered feasible for use. Meanwhile, subject-
matter validation was carried out once and resulted in a feasibility score of 86.33%, which
falls into the “very valid” category.

The subject-matter expert suggested adding sample questions along with their
explanations to enhance the quality of the learning content. The refinements made to the
application, based on suggestions from both the media and subject-matter experts, are
summarized in table 7. These results indicate that the mathematics learning application
developed with MIT App Inventor meets the validity and feasibility criteria required for
classroom implementation.

Table 7. Product revisions based on suggestions from media experts

No. Before Revision After Revision Information
£ Methematics = Mothematics
b\ e e o= b\ Sy S 2 28 :

BANGUN RUANG BANGUN RUANG
SISI DATAR SISI DATAR

Kubus dan Balok Kubus dan Balok

Matematika Kelas 8 SMP/MTs Matematika Kelas 8 SMP/MTs

Semester Cenap Semester Genap

This feature was added to help
students understand the flow of
the mathematics learning
application developed.
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No. Before Revision

After Revision

Information

Halo, v
Mau belsjar apa hari ini? .

Q Materi Pembelajaran

BANGUN RUANG 8181 DATAR

=3

-

¢

ikn Kelax 8 SMP/M

G meno vtama

L)
{1\ Halo, =
W Mau belajar apa hari ini?

-

Q Materi Pembelajaran

BANGUN RUANG SISI DATAR

Genap

\\B._ PENGENALAN
~

B T

This feature was added to provide
students  with an  initial
understanding of the concepts of
three- dimensional solid figures.

\ 5 Mathamotios
3 Mabile Lecrning App.

Q Video Pembelajaran

BANGUN RUANG SISI DATAR

Matematika Kelas § SMP/MTs Semester Genap

Kusus

] ] BALOK

Agar letin memshami mater, marl
lubmak video pormbelajaranny yss!!

Source Video: YouTube Chasnel Benei Ab-Ashei

.\)Af

3 Mathematics
\ T Mabile Learning App

Q Video Pembelajaran

BANGUN RUANG SISI DATAR
ela Genap.
[ [ 1 kusus
BALOK
MAW CHALLENGE

Agar lobih memshami muterl, mar
dinimak viden pembelajarannys yas!!

X7

Ommuun

=N

This feature was included to
provide students with additional
references and make learning
more engaging and enjoyable.

4 Not yet included

1) Porhatikan gambar berikut.

Luos permukaon dan volume dari
benda tersebut adalah

2) Jika sebuah kotak susu berbentuk
bangun ruang kubus dan  memiliki
luos permukaan 96 cm’ . Maka,
tentukan volume dari kotak susu
tersebut.

3)Aldo ingin membungkus 15 kotak
hadiah boerbentuk kubus miliknya
dengan kertas kado. Masing
masing kotak memiliki panjang rusuk
30 cm. Harga dari kertas kado yang
akan digunakan Aldo adalah Rp
4.000/m?.

Tentukanlah biaya yang diperlukan
Aldo untuk membeli kertas kado
sehingga setiap kotak hadiah dopat

terbungkus. o o

This feature was included to train
students’ critical thinking and the
application of mathematical
concepts in real-world contexts.
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At the implementation stage, the product testing was carried out in two phases: small-
scale and large-scale trials. The small-scale trial was conducted with 10 students working
independently for one day on May 11, 2023. Afterward, students were given a practicality
questionnaire, resulting in a score of 81.07, which falls into the practical category. The
large-scale trial was held on Monday, May 15, 2023, in class VIII-A and continued
independently on May 17 and May 22, 2023. After the large-scale implementation, data
were obtained in the form of practicality questionnaire scores and post-test results to
measure the effectiveness of the media. The results showed: effectiveness at 82.76 (very
effective), practicality at 82.29 (practical), and student responses at 75.78 (fairly good).

The evaluation stage involved analyzing these results, which served as the basis for
determining whether further revisions were needed. Based on the phases of analysis,
design, development, and implementation, the evaluation results indicate that the
mathematics learning application developed with MIT App Inventor meets the criteria of
validity, effectiveness, and practicality, and therefore does not require additional
revisions. The validation analysis of the learning media was conducted twice, namely
before and after the small-scale trial, while the material validation was carried out once.
The validation of this mathematics learning application involved two experts: one media
expert and one subject-matter expert. The results of the first media validation are
presented in table 8, while the results of the second media validation are shown in table
0.
Table 8. Analysis of first-stage media expert validation

Aspect Indicator Score Result
The appearance of the mathematics
learning application developed using MIT 3

App Inventor software is attractive
The suitability between the presented

Display images and the discussed material 2 >0
Color combination harmony in the media 2
Ease of entering and exiting the 3
application
Media Relevance to the learning objectives for 3 60
Selection Grade VIII junior high school students
Ease of use of the learning media 3
. Availability  of  application  usage
Media . .
Utilization instructions that are easy to understand 3 60
and practice by Grade VIII junior high
school students
Presentation of the mathematics learning
application that encourages student 3
engagement in learning
Learning Helps students learn anytime and
o 3
Activity anywhere 60
Effectiveness The animations and simulations are 3
sufficiently engaging
The media can increase students’ interest 3

in learning mathematics
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The application-based learning media can

enhance students’ learning motivation
Overall Average 57,5
Criteria Less Valid

Based on Table 8, the overall feasibility score from the first-stage media expert validation
was 57.5, which falls into the less valid category. Following the first validation, the
validator provided several suggestions for improving the mathematics learning
application developed with MIT App Inventor, including: 1) Adding clear user instructions
for navigating the application. 2)Incorporating non-routine questions in the student
practice section. 3)Integrating math challenge videos in the learning video section. After
revisions were made according to these recommendations, the second-stage media expert
validation was conducted. The results of this validation are presented in table 9 below.

Table 9. Second-stage media expert validation analysis

Aspect Indicator Score Result
Display The appearance of the mathematics
learning application developed using MIT 4

App Inventor software is attractive
The suitability between the presented

images and the discussed material 4 20
Color combination harmony in the media 5
Ease of entering and exiting the c
application
Media Selection Relevance to the learning objectives for 4 80
Grade VIII junior high school students
Media Ease of use of the learning media 4
Utilization Availability of application usage
instructions that are easy to understand 4 80
and practice by Grade VIII junior high
school students
Learning Presentation of the mathematics learning
Activity application that encourages student 4
Effectiveness engagement in learning
Helps students learn anytime and c
anywhere
The animations and simulations are 4 84
sufficiently engaging
The media can increase students’ interest 4
in learning mathematics
The application-based learning media can 4
enhance students’ learning motivation
Overall Average 83,5
Criteria Very Valid
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Based on table 9, the overall assessment results from the media expert reached a score of
83.5, which falls into the very valid category. Therefore, further validation with the media
expert was deemed unnecessary, as the mathematics learning application developed
using MIT App Inventor had already met the criteria for strong validity.

The next stage was the validation conducted by the material expert. This validation aimed
to evaluate the content accuracy, the appropriateness of the mathematical concepts
presented, the clarity of the material delivery, and its alignment with the curriculum
requirements. Feedback from the material expert was essential to ensure that the
developed application did not merely function well as a medium, but also provided
conceptually sound and pedagogically effective mathematics content. The assessment
results from the material expert regarding the developed mathematics learning
application are presented in table 10 below.

Table 10. Analysis of material expert validation
Aspects Indicators Score Result
Alignment of the material with basic 5
competencies
Alignment of the material with learning
indicators 95
Alignment of the material with learning
objectives
Student interactivity with the media
Relevance and timeliness of the presented
material
Adequacy of vocabulary quantity
Completeness of vocabulary coverage
Vocabulary difficulty level appropriate to
the material
Depth of vocabulary in accordance with

Concept
Accuracy

N NN NN N RN

l(\)/[ftaerrlliazlgtion the material 4 84
& Ease of learning for comprehension 4
Vocabulary language that is easy to 5
understand
Clarity of learning instructions 5
Accuracy of vocabulary based on theories 4
and concepts
Appropriateness of vocabulary usage 4
. Encouragement of learning motivation 4
Implementation — :
- Provision of feedback on evaluation 80
Feasibility 4
results
Overall Average 86,33
Criteria Very Valid

Based on table 10, the percentage of all assessment aspects from the material expert was
86.33, which falls into the very valid category. Therefore, no further validation was
deemed necessary, as the developed multimedia had already achieved a very valid
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criterion. Consequently, considering the results of both media and material expert
validations, it can be concluded that the mathematics learning application developed
using MIT App Inventor has an overall validity level categorized as valid, with an average
total score of 78.41.

This outcome can be attributed to the successful implementation of all stages in the ADDIE
model during the development process of the mathematics learning application with MIT
App Inventor. This finding aligns with Pawana et al. (2016:7), who stated that research
and development using the ADDIE model can produce a final product in the form of
technology-based learning media, developed in accordance with the appropriate
procedures, thereby yielding products that are suitable for student use.

The effectiveness test results of the developed mathematics learning application were

obtained through post-test scores, which had to meet the Minimum Mastery Criteria
(KKM) of 70.00, administered to 29 students. The results are presented in table 11 below.

Table 11. Effectiveness score analysis

Category Number Score (%)
Students Achieving Mastery 24 82.76
Students Not Achieving Mastery 5 17.24

Total Students 29 100

Criteria Very Effective

Based on Table 10, it was found that out of 29 students who participated in the post-test,
5 students did not achieve mastery. Thus, the number of students who achieved mastery
was interpreted into an effectiveness score of 82.76%, which falls under the highly
effective category, while the students who did not achieve mastery were interpreted into
a score of 17.24%. This result occurred because students were actively engaged and had
the opportunity to re-learn and deepen their understanding of the concepts of three-
dimensional shapes, specifically cubes and rectangular prisms. This finding is supported
by Aulia et al. (2022: 9), who stated that Android-based mathematics learning media
developed using MIT App Inventor can foster students’ learning independence and have
a positive and significant effect on their conceptual understanding of mathematics.

The practicality questionnaire was filled out by students after completing the learning
process using the media during both small-scale and large-scale trials. The analysis of the
results of the practicality questionnaire in the small-scale trial, which involved 10
students, is presented in table 12.

Table 12. Practicality analysis of the product in a small-scale trial

No. Aspect Score Criteria
1 Ease of Use 80.71 Practical
2 Attractiveness of Content 80.83 Practical
3 Usefulness 81.66 Practical
Overall Score 81.07 Practical
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Based on the results of the practicality questionnaire analysis in the small-scale trial, it
was found that the practicality score of the mathematics learning application from the
students was 81.07, which falls into the practical category. Furthermore, the results of the
practicality questionnaire analysis in the large-scale trial, which involved 29 eighth-grade
students from one class at SMP Negeri 24 Bandung, are presented in Table 13 below.

Table 13. Analysis of product practicality on a large scale

No. Aspect Score Criteria
1 Ease of Use 84.23 Practical
2 Attractiveness of Content 80.17 Practical
3 Usefulness 82.47 Practical
Overall Score 82.29 Practical

The results of the practicality assessment show that the overall score of the mathematics
learning application developed with MIT App Inventor in the large-scale trial was 82.29,
which falls into the practical category. This indicates that the product is efficient for use
as a learning medium. Furthermore, the average practicality score from both small- and
large-scale trials was 81.68, also categorized as practical. This finding is consistent with
Arsyad in Batubara (2020: 13), who emphasizes that learning media can simplify and
clarify abstract material while enhancing imagination and attracting students’ attention.
Similarly, Dayton in Firmadani (2020: 95) highlights that learning media offer practical
benefits, such as clearer, more engaging, and interactive material delivery, along with
flexibility in time and place of use.

The student response questionnaire was designed to assess the quality of the developed
mathematics learning application from the learners’ perspective. The questionnaire
contained 20 statements and was completed by students after finishing the learning
session with the product during the large-scale trial. The analysis results of student
responses in the large-scale trial, involving 29 students of Grade VIII (A) at SMP Negeri 24
Bandung, are presented in Table 14 below.

Table 14. Analysis of student responses

No Statement Total Max Mean

1 Overall, I am satisfied with the ease of using this
mathematics learning application developed with 97 116 83,62
MIT App Inventor software.

2 The way to use this mathematics learning application
is simple.

3 [ can learn effectively using this mathematics learning
application.

4 I can learn quickly using this mathematics learning
application.

5 [ can study efficiently using this mathematics learning
application.

6 [ feel comfortable using this mathematics learning
application.

93 116 80,17

94 116 81,03

90 116 77,59

87 116 75

97 116 83,62

Copyright © 2023, Pi-Radian: Journal of Mathematics Education
Print ISSN: 3031-9552, Online ISSN: 3031-9544



102 | Pi-Radian Journal, Volume 3, No 2, September, pp. 89-106

7 This mathematics learning application is easy to
learn.

8 I believe 1 am more productive by using this
mathematics learning application.

9 This system provides clear help options and informs

95 116 81,9

85 116 73,28

me how to operate the mathematics learning 92 116 79,31
application.

10 '_I‘he information provided by this learning application 92 116 7931
is clear.

11 I haye .dlfflculty using this mathematics learning 41 116 3534
application.

12 When using this mathematics learning application, I
find it harder to understand the learning material.

13 Itisvery easy to find the information I need. 84 116 72,41

14 The information provided by this application is easy 91 116 7845
to understand.

15 This information is effective in helping me learn. 91 116 78,45

16 The layO}Jt of llnforma.tlon. dlsplaye.d on the 94 116 81,03
mathematics learning application screen is clear.

17  The interface of this mathematics learning application
is pleasant.

18 I like using this type of mathematics learning
application interface.

19 This mathematics learning application has all the
functions and capabilities I need.

20  Overall, I am satisfied with this mathematics learning

51 116 43,97

93 116 80,17

91 116 78,45

93 116 80,17

107 116 92,24

application.
Overall Mean Score 75.78
o Fairly
Criteria Good

The analysis of student responses presented in Table 14 shows the score distribution for
each statement related to the developed mathematics learning application, categorized
into percentage-based criteria. This categorization was designed to identify how students’
responses aligned with the expectations of the researcher. The overall score obtained
from the student responses was 75.78, which falls under the category of fairly good.

The findings indicate that the students responded positively to the use of the developed
MIT App Inventor Base mathematics learning application. This positive response suggests
that such applications can effectively enhance students' engagement and understanding
in mathematics learning environments (Amri et al., 2023). Moreover, the integration of
visual learning technologies, such as those developed through MIT App Inventor, has been
shown to significantly improve students’ comprehension of mathematical concepts
(Raiyn, 2016). Furthermore, the use of mobile applications in mathematics education has
been shown to provide personalized pacing and immediate feedback, further enriching
the learning experience (Berdiyorovna & Oktamovna, 2025). By leveraging these
technologies, educators can better accommodate diverse learning profiles, ultimately
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promoting inclusivity and engagement in mathematics classrooms (Ahmad et al., 2024).
Additionally, the use of game-based learning applications has proven effective in
motivating students and enhancing their understanding of mathematical concepts,
bridging gaps in age and gender diversity in the classroom (Hsieh et al.,, 2025).

Students and teachers expressed that this was their first experience using an Android-
based instructional media product in their school. This novelty contributed to the positive
reception. The integration of Android-based media in educational settings has shown to
enhance engagement and facilitate learning, as supported by recent studies highlighting
its innovative nature (Hendrawaty, 2023). This trend reflects a broader shift towards
digital literacy, where educators are increasingly required to adapt their teaching
methods to incorporate technology effectively (Anurata, 2020). As a result, both students
and teachers are gaining valuable skills that enhance their educational experiences in the
digital age (Prasad et al., 2024). These results highlight that the application successfully
gained favorable responses, demonstrating that the integration of the mathematics
learning application into classroom practice was well received and provided meaningful
learning experiences for students.

CONCLUSION

This study has resulted in the development of a mathematics learning application on the
topic of three-dimensional shapes, specifically cubes and rectangular prisms. The findings
lead to the conclusion that the application is valid, practical, and highly effective for use
in the learning process. The validity assessment reached a score of 78.41, while the
practicality evaluation by students resulted in 81.07% for the small-scale group and
82.29% for the large-scale group. These results confirm the quality of the developed
learning application, which was designed following the stages of the ADDIE model
(Analysis, Design, Development, Implementation, and Evaluation). Furthermore, the level
of effectiveness demonstrated that the application achieved a score of 82.76, placing it in
the highly effective category for mathematics learning. In addition, the students’
responses to the use of the application yielded a score of 75.78, which falls into the fairly
good category. Therefore, the mathematics learning application developed using MIT App
Inventor is considered feasible and effective for classroom implementation. It supports
both students and teachers in the teaching and learning process, ultimately helping to
achieve the intended learning objectives.

ACKNOWLEDGMENTS

The author would like to express sincere gratitude to all parties who have supported the
completion of this research and the development of the mathematics learning application
using MIT App Inventor. Special appreciation is extended to the expert validators, both in
the fields of media and subject matter, for their valuable input and constructive feedback
that greatly contributed to the refinement of this product. The author is also deeply
thankful to the teachers and students of SMP Negeri 24 Bandung for their active
participation and cooperation during the implementation phase of the study. Their
enthusiasm and honest feedback offered valuable insights into the application’s
effectiveness, and sincere thanks are extended to all who supported the successful
completion of this research.

Copyright © 2023, Pi-Radian: Journal of Mathematics Education
Print ISSN: 3031-9552, Online ISSN: 3031-9544



104 | Pi-Radian Journal, Volume 3, No 2, September, pp. 89-106

REFERENCES

Ahmad, I, Sharma, S., Singh, R., Gehlot, A., Gupta, L. R,, Thakur, A. K., Priyadarshi, N., &
Twala, B. (2024). Inclusive learning using industry 4.0 technologies: Addressing
student diversity in modern education. Cogent Education.
https://doi.org/10.1080/2331186X.2024.2330235

Amri, A., Anggraini, V., & Fitri, D. Y. (2023). Android-based learning media using MIT App
Inventor on algebra materials for junior high school students. Deleted Journal, 14(2).
https://doi.org/10.22202/jp.2023.v14i2.6972

Anuratha, K. (2020). Promoting learning outcomes using digital literacy. International
Journal of Advance Research, Ideas and Innovations in Technology, 6(3), 318-323.
https://www.ijariit.com/manuscript/promoting-learning-outcomes-using-digital-
literacy/

Ardiansyah, A. A, & Nana, N. (2020). Peran mobile learning sebagai inovasi dalam
meningkatkan hasil belajar siswa pada pembelajaran di sekolah. Indonesian Journal
of Educational Research and Review, 3(1), 47-56.
https://doi.org/10.23887 /ijerr.v3il1.24245

Arsyad, A. (2015). Media pembelajaran. RajaGrafindo Persada.

Astuti, I. A. D, Sumarni, R. A, & Saraswati, D. L. (2017). Pengembangan media
pembelajaran fisika mobile learning berbasis Android. Jurnal Penelitian &
Pengembangan Pendidikan Fisika, 3(1), 57-62. https://doi.org/10.21009/1.03108

Aulia, R., Heriyanti, ]., & Rahmi. (2022). Pengembangan media pembelajaran berbasis
Android menggunakan MIT App Inventor pada materi barisan dan deret aritmatika
kelas X SMKN 1 Kinali. Jurnal Cendekia: Jurnal Pendidikan Matematika, 6(2), 1475-
1485. https://doi.org/10.31004 /cendekia.v6i2.1329

Botirova, M. B., & Arifova, M. U. (2025). The importance of using mobile applications in
teaching mathematics. International Journal of Pedagogics, 5(1), 14-19.
https://doi.org/10.37547 /ijp/volume05issue01-05

Branch, R. M. (2009). Instructional design: The ADDIE approach. Springer.

Hendrawaty, N. (2023). The socialization of Android as online learning media: A
systematic review. Scope, 7(2), 240-246.
https://doi.org/10.30998/scope.v7i2.14291

Heswari, S., & Sonya, F. M. (2022). Pengembangan media pembelajaran matematika
berbasis Android untuk mengoptimalkan kemampuan berpikir kreatif siswa. Jurnal
Inovasi Penelitian, 2(8), 2715-2722. https://doi.org/10.47492 /jip.v2i8.1151

Hidayat, A. A., Syaf, A. H., & Juariah, ]. (2018). Penerapan media gambar pembelajaran
matematika sebagai upaya meningkatkan kemampuan pemahaman matematika
siswa pada materi pokok pecahan. Jurnal Analisa, 1(2), 57-65.
https://doi.org/10.15575/ja.v1i2.2892

Hidayatuladkia, S. T., Kanzunnudin, M., & Ardianti, S. D. (2021). Peran orang tua dalam
mengontrol penggunaan gadget pada anak usia 11 tahun. Jurnal Pengembangan
Pendidikan, 5(3), 363- 372. https://doi.org/10.23887 /jppp.v5i3.38996

Hussein, Y. (2022). Conceptual knowledge and its importance in teaching mathematics.
Middle Eastern Journal of Research in Education and Social Sciences, 3(1), 50-65.
https://doi.org/10.47631/mejress.v3il.445

Hsieh, C.-],, Ying, J.-M., & Tsou, Y.-C. (2025). The influence of MGA apps on elementary
school students in mathematics learning. In Advances in Early Childhood and K-12
Education (pp. 53-84). https://doi.org/10.4018/979-8-3693-1894-2.ch003

Copyright © 2023, Pi-Radian: Journal of Mathematics Education
Print ISSN: 3031-9552, Online ISSN: 3031-9544



Wijaya, Designing a MIT app inventor-based mathematics lear-... | 105

Jihad, A. (2018). Kurikulum dan pembelajaran matematika. PT Cipta Persada.

Kusnadi, F. N, Rachmawati, T. K, & Sugilar, H. (2021). Kemampuan pemahaman
matematis siswa pada materi trigonometri. Supremum Journal of Mathematics
Education, 5(2). https://doi.org/10.35706/sjme.v5i2.5140

Nurhaliza, B. (2022). Pengembangan media pembelajaran berbasis Android menggunakan
MIT App Inventor untuk meningkatkan hasil belajar siswa pada konsep gerak
melingkar [Undergraduate thesis, UIN Syarif Hidayatullah Jakarta].

Pamungkas, I. A., & Dwiyogo, W. D. (2022). Pengembangan media pembelajaran berbasis
mobile learning untuk aktivitas kesegaran jasmani siswa kelas X sekolah menengah
kejuruan. Sport Science and Health, 2(5), 272-278.
https://doi.org/10.17977 /Jum062v2i52020p272-278

Pawana, M. G., Suharsono, N,, & Kirna, [. M. (2016). Pengembangan multimedia interaktif
berbasis proyek dengan model ADDIE pada materi pemrograman web siswa kelas
X semester genap di SMK Negeri 3 Singaraja. Jurnal Teknologi Pembelajaran
Indonesia, 4(1), 1-10.

Prasad, R. S., Sharma, R,, Aran, A., & Bhardwaj, V. (2024). Digital transformation in higher
education: Analysis of student learning outcomes. ShodhKosh Journal of Visual and
Performing Arts, 5(6). https://doi.org/10.29121 /shodhkosh.v5.16.2024.2088

Raiyn, ]. (2016). Developing a mathematics lesson plan based on visual learning
technology. International Journal of Education and Management Engineering, 6(4),
1-9. https://doi.org/10.5815/1JEME.2016.04.01

Riduwan, S. (2011). Pengantar statistika untuk penelitian pendidikan, sosial, ekonomi,
komunikasi. Alfabeta.

Sugiyono. (2013). Metode penelitian pendidikan: Pendekatan kuantitatif, kualitatif, dan
R&D. Alfabeta.

Sugiyono. (2019). Metode penelitian kuantitatif, kualitatif, dan R&D (Edisi ke-2). Alfabeta.

Syafrudin, T., & Sujarwo, S. (2019). Pengembangan bahan ajar untuk pembelajaran
matematika bagi siswa tunarungu. Suska Journal of Mathematics Education, 5(2), 87-
94. https://doi.org/10.24014 /sjme.v5i2.8170

Zulfa, N. A., & Mujazi, M. (2022). Pengaruh penggunaan smartphone terhadap konsentrasi
belajar siswa. JRTI (Jurnal Riset Tindakan Indonesia), 7(3), 574 -582.
https://doi.org/10.29210/30032126000.

Copyright © 2023, Pi-Radian: Journal of Mathematics Education
Print ISSN: 3031-9552, Online ISSN: 3031-9544



106 | Pi-Radian Journal, Volume 3, No 2, September, pp. 89-106

Copyright © 2023, Pi-Radian: Journal of Mathematics Education
Print ISSN: 3031-9552, Online ISSN: 3031-9544



