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Abstract. This research delves into the development of geometry transformation learning
media utilizing Mobile-Based App Inventor. The primary objective is to create a dynamic
platform that assists students in comprehending the intricate concept of geometry
transformation in an interactive and engaging manner. The developmental process
consists of distinct phases, including design, development, and rigorous evaluation. The
research findings unequivocally demonstrate the positive impact of this learning media
on students' understanding of geometry transformation. The designed media fosters a
dynamic learning environment where students actively engage with geometric concepts,
enabling a deeper grasp of the subject matter. Through the integration of Mobile-Based
App Inventor, the development becomes accessible and user-friendly, ensuring that
educators and students can readily utilize this tool. The evaluation process substantiates
the effectiveness of this learning media. It reveals substantial improvement in students’
comprehension of geometry transformation, reinforcing the value of innovative
technological solutions in enhancing mathematics education. This research contributes to
the pedagogical landscape by offering an engaging and effective resource for educators
and students alike.

Keywords: Learning Media, Mobile Learning, Geometry Transformation, ADDIE
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1 Introduction

Mathematics education plays a pivotal role in nurturing students' intellectual development.
Among the multifarious facets of mathematics, geometry transformation stands as a
formidable challenge for many learners. This intricate topic often poses significant hurdles to
students attempting to grasp its nuanced concepts and principles. Recognizing these
pedagogical challenges, it becomes evident that innovative approaches are indispensable to
facilitate effective comprehension and retention of geometry transformation.

In response to this educational imperative, this research endeavors to embark on the
development and subsequent evaluation of learning media tailored specifically for geometry
transformation. The chosen medium of instruction leverages the Mobile-Based App Inventor,
an ingenious technological platform known for its user-friendly interface and accessibility.
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Through this initiative, we aim to provide students with an enriched and interactive learning
experience, breaking down the intricate facets of geometry transformation into digestible
components.

The genesis of this research project lies in the recognition that conventional teaching
methodologies, while valuable, may not be sufficiently agile in catering to the diverse learning
needs of contemporary students. Geometry transformation, with its intricate matrix of
translations, rotations, and reflections, demands an alternative approach that not only
elucidates its intricacies but also ignites students' curiosity and engagement.

The research's fundamental goal is twofold. First, it seeks to develop a cutting-edge learning
medium that harnesses the inherent capabilities of Mobile-Based App Inventor. This will
enable students to interact with geometry transformation in a dynamic and immersive
environment, bridging the gap between abstract mathematical concepts and tangible, real-
world applications.

Second, the research intends to rigorously evaluate the efficacy of this innovative learning
media. Through a systematic assessment process, we aspire to ascertain the extent to which
the media enhances students' understanding of geometry transformation. This evaluation
encompasses a comprehensive analysis of both quantitative and qualitative data, providing
nuanced insights into the impact of the learning medium on students' academic progress.

By embarking on this research journey, we aim to contribute significantly to the domain of
mathematics education. We envision that the learning media developed in this study will serve
as a beacon of innovation, illuminating the path to effective geometry transformation
instruction. Through its user-centric design and interactive capabilities, this medium has the
potential to make mathematical learning an engaging and intellectually stimulating experience.
In conclusion, this research signifies a commitment to addressing the pedagogical challenges
associated with geometry transformation. By harnessing the capabilities of Mobile-Based App
Inventor, we aspire to empower students with a transformative learning experience that not
only demystifies the complexities of geometry transformation but also fosters a lifelong
passion for mathematics

2 Research Methodology

This research employs a comprehensive Research and Development (R&D) methodology,
strategically structured into distinct stages, each meticulously designed to facilitate the
creation and evaluation of the geometry transformation learning media using Mobile-Based
App Inventor. The R&D approach is chosen for its efficacy in fostering the iterative
development of educational resources, culminating in an innovative and pedagogically sound
solution.

Stage 1: Needs Analysis (Initial Survey - Identifying Obstacles)

The first phase of this research methodologically centers around a rigorous needs analysis.
Recognizing the paramount importance of understanding the specific challenges that students
encounter in comprehending geometry transformation, an initial survey is conducted. This
survey is administered to the target student population, with a focus on identifying the precise
obstacles and pain points they face within the context of geometry transformation. The survey
is thoughtfully designed to elicit qualitative and quantitative data, capturing both the
quantitative metrics of students' performance and the qualitative nuances of their learning
experiences. Key areas of investigation include identifying the most challenging aspects of



geometry transformation, the nature of conceptual roadblocks, and the extent to which
conventional teaching methods fall short in addressing these challenges.

Stage 2: Design (Informed by Needs Analysis Results)

The second stage of the R&D process is the design phase. Rooted in the rich insights gleaned
from the needs analysis, the design of the geometry transformation learning media takes
shape. It is imperative that the learning media be not only pedagogically sound but also
sensitive to the specific needs and preferences of the target audience. The design phase is a
collaborative effort that brings together instructional designers, educational technologists, and
subject matter experts. The learning objectives are meticulously crafted, outlining the
knowledge and skills that students should acquire through the media. Furthermore, the
interactive elements, multimedia components, and user interface design are conceived and
iteratively refined to ensure an engaging and intuitive learning experience.

Stage 3: Development (Leveraging Mobile-Based App Inventor)

With the design blueprint firmly in place, the research proceeds to the development phase.
Here, the Mobile-Based App Inventor emerges as the catalyst for translating the pedagogical
design into a tangible, interactive learning resource. Mobile-Based App Inventor is a versatile
and accessible tool known for its capacity to empower educators and learners to create mobile
applications without necessitating in-depth programming expertise. The development process
entails the creation of the geometry transformation learning media within the Mobile-Based
App Inventor framework. The media is painstakingly designed to encapsulate the learning
objectives, offering students an opportunity to explore and internalize the intricacies of
geometry transformation through interactive modules, simulations, and multimedia content.
Throughout the development phase, a stringent quality assurance protocol is implemented to
ensure the media's seamless functionality across a variety of mobile devices and platforms.
User experience testing is conducted to guarantee that the interface remains user-friendly,
ensuring accessibility for learners of diverse backgrounds and technological proficiencies.

Stage 4: Implementation (Classroom Integration - Involving Students as the Sample)

The implementation phase signifies the transition from development to real-world application.
The geometry transformation learning media, now fully realized within the Mobile-Based App
Inventor framework, is introduced into the classroom environment. This stage is marked by
the active involvement of students as the sample population, offering a dynamic and authentic
setting for evaluating the media’s effectiveness. Students are introduced to the learning media,
and their interactions with the platform are carefully observed and documented. The
implementation is structured to facilitate both individual and collaborative learning
experiences, fostering peer engagement and knowledge sharing. Educators play a pivotal role
in guiding students through the learning process, capitalizing on the media's interactive
features to elucidate geometry transformation concepts.

Stage 5: Evaluation (Comprehension Tests and Observations)

The culmination of this research methodology lies in the evaluation phase, a multifaceted
process designed to comprehensively assess the impact and efficacy of the geometry
transformation learning media. Evaluation encompasses a spectrum of data collection
methods, encompassing quantitative and qualitative dimensions. The primary instruments of
evaluation consist of pre- and post-usage comprehension tests, thoughtfully designed to gauge
the extent to which students have internalized geometry transformation concepts. These tests



are meticulously crafted to align with the established learning objectives and are administered
to both the experimental group utilizing the learning media and a control group following
traditional instructional methods.

3 Results and Discussion

The findings of this research substantiate the transformative potential of geometry
transformation learning media developed using Mobile-Based App Inventor in enhancing
students’ understanding of this intricate mathematical concept. The discussion delves into a
comprehensive analysis of the research results, shedding light on the implications and
significance of these outcomes for mathematics education.

Impact on Student Understanding

The central thrust of this research was to ascertain whether the integration of Mobile-Based
App Inventor as a platform for learning media could yield discernible improvements in
students' comprehension of geometry transformation. The research results unequivocally
affirm the affirmative, with a significant enhancement in student understanding observed.
Comprehension test scores, a reliable metric for gauging students' grasp of the subject matter,
revealed a noteworthy disparity between the experimental group, which utilized the learning
media, and the control group, which followed traditional instructional methods. Students
exposed to the learning media consistently exhibited higher scores on these assessments,
indicative of a deeper and more nuanced understanding of geometry transformation concepts.
These findings underscore the efficacy of the learning media as a pedagogical tool for
bridging the comprehension gap associated with geometry transformation. The interactive and
immersive nature of the media, facilitated by Mobile-Based App Inventor, empowers students
to explore and experiment with geometric transformations in a dynamic virtual environment.
Consequently, abstract mathematical principles are translated into tangible experiences,
facilitating cognitive connections and fostering a deeper understanding.

Enhanced Engagement and Enthusiasm

Beyond quantitative metrics, observations and anecdotal evidence from the classroom
implementation phase provide valuable qualitative insights into the impact of the learning
media on student engagement and enthusiasm. Observations consistently reveal a heightened
level of enthusiasm and active participation among students engaged with the media. Students
are observed to be more proactive in initiating discussions, posing questions, and actively
collaborating with peers during problem-solving tasks. The dynamic and interactive nature of
the learning media appears to have unlocked a reservoir of intrinsic motivation, igniting
students' curiosity and eagerness to explore geometry transformation. This newfound
enthusiasm extends beyond the confines of the classroom. Students are observed engaging
with the learning media during independent study sessions, exploring concepts beyond the
curriculum, and embarking on self-directed learning journeys. The media, through its user-
friendly interface and engaging content, has transcended the boundaries of a traditional
classroom, transforming the learning process into a continuous and self-driven endeavor.

Implications for Mathematics Education

The implications of these research findings are far-reaching and hold profound significance
for the landscape of mathematics education. Firstly, the demonstrated effectiveness of the
learning media underscores the value of technology as an enabler of enhanced learning
outcomes. It challenges the conventional boundaries of mathematics instruction, providing a



blueprint for the integration of interactive and immersive digital resources into the
pedagogical arsenal. Secondly, the heightened enthusiasm and motivation exhibited by
students engaged with the learning media underscore the importance of cultivating a positive
and engaging learning environment. The research demonstrates that technology-mediated
learning can transcend the boundaries of passive instruction, fostering a culture of active
inquiry and exploration. Lastly, the research findings emphasize the need for ongoing
innovation in mathematics education. The digital age demands innovative approaches that
resonate with the evolving learning preferences and technological proficiencies of students.
The learning media, developed using Mobile-Based App Inventor, embodies this spirit of
innovation, serving as a catalyst for reimagining mathematics instruction in the 21st century.

4 Conclusion

In conclusion, the research discussion illuminates the transformative impact of geometry
transformation learning media developed with Mobile-Based App Inventor. The research
results highlight not only the quantitative improvements in student comprehension but also the
qualitative enhancements in engagement and enthusiasm. These findings, collectively,
underscore the potential of technology-mediated learning to revolutionize mathematics
education and empower students to navigate the complexities of geometric transformations
with confidence and curiosity. The research serves as a testament to the symbiotic relationship
between innovative technology and effective pedagogy, offering a compelling vision for the
future of mathematics education.

References

[1] D. Djamas, V. Tinedi, and Yohandri, “Development of interactive multimedia learning materials
for improving critical thinking skills,” Int. J. Inf. Commun. Technol. Educ., vol. 14, no. 4, pp.
66-84, 2018, doi: 10.4018/1JICTE.2018100105.

[2] Z. Zulhelmi, N. Fauza, D. Syaflita, J. Pratiwi, T. T. Wijaya, and N. Hermita, “Development of
Learning Media to Improve Students’ Higher Order Thinking Skills in Circular Motion
Material,” J. Penelit. Pendidik. IPA, vol. 9, no. 4, pp. 1734-1740, 2023, doi:
10.29303/jppipa.v9i4.3536.

[3] H. D. Hutahaean, M. D. Solihin, A. A. Lubis, and M. Isnaini, “Application of Computer-Assisted
Instruction in Hypermedia Learning,” Int. J. Comput. Appl. Technol. Res., vol. 11, no. 11, pp.
388-390, 2022, doi: 10.7753/ijcatr1111.1006.

[4] R. Efendi, J. Jama, and A. Yulastri, “Development of Competency Based Learning Model in
Learning Computer Networks,” J. Phys. Conf. Ser., vol. 1387, no. 1, pp. 0-6, 2019, doi:
10.1088/1742-6596/1387/1/012109.

[5] R. Arief, M. I. Wazirudin, A. Rachman, and D. P. Hapsari, “Pengembangan aplikasi
pembelajaran TIK berbasis web menggunakan model ADDIE untuk siswa SMK,” Semin. Nas.
Sains dan Teknol. Terap. VI, pp. 509-514, 2018

[6] E. Satria, Z. Musthan, P. A. Cakranegara, A. Arifin, and Z. Trinova, “Development of based
learning media with App Inventor,” Sinkron, vol. 7, no. 4, pp. 2400-2406, 2022, doi:
10.33395/sinkron.v7i4.11611.

[7] R. Sefriani, P. Radyuli, and R. Sepriana, “Design and Development Based Learning Media
Application Using Mobile App Inventor,” Int. J. Educ. Dev. Innov., vol. 1, no. 1, pp. 2797-7528,
2021.



(8]

(9]

[10]

R. A. Nadialista Kurniawan, No Z8#EERZHLE L-EESHEICE TS BEMEE
EIEICEAT 20 BUEE S Title, vol. 3, no. 1. 2021. [Onling]. Available:
http://journal.unilak.ac.id/index.php/JIEB/article/view/3845%0Ahttp://dspace.uc.ac.id/handle/12
3456789/1288

A. R. Mustafa, “Pengembangan Media Mobile Learning Menggunakan Android Studio Pada
Materi Geometri,” Repository.Uinjkt.Ac.Id, no. 11160170000062, 2021, [Online]. Available:
http://repository.uinjkt.ac.id/dspace/handle/123456789/54942%0Anhttps://repository.uinjkt.ac.id/
dspace/bitstream/123456789/54942/1/11160170000062 - ADHAR RIZKI MUSTAFA.pdf

B. Cioruta, M. Coman, and A.-A. Cioruta, “Using App Inventor as Tool for Creating
Mathematics Applications for Mobile Devices with Android OS,” Asian J. Res. Comput. Sci.,
no. January, pp. 1-11, 2019, doi: 10.9734/ajrcos/2018/v2i228747.



