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Abstract

Mathematics learning is still separated from local culture, and the concept of ethnomathematics is rarely
applied in education, particularly in the context of traditional musical instruments. This research is
essential to implement to present contextual and meaningful learning media through a cultural approach.
This study aims to develop and assess the feasibility of the GEETNOSAR (Google Sites
Ethnomathematics Saron) learning media. This research employs the R&D (Research & Development)
method with the ADDIE model (Analysis, Design, Development, Implementation, Evaluation). The
subjects of the study consisted of 32 eleventh-grade students at SMAN 1 Cilimus. The data collection
techniques used in this research are questionnaires, interviews, observations, and documentation. Based
on the research results, the GEETNOSAR learning media was successfully developed and declared very
valid based on the assessment by media experts and material experts, with a percentage of 96.5%. In
addition, this media was also assessed as very practical by students, with a response percentage of 84.6%.
Thus, GEETNOSAR has proven to be suitable for use as contextual and engaging mathematics learning
media. It can serve as an innovative learning tool that integrates the potential of local culture with
advancements in digital technology, thereby providing meaningful learning experiences for students.
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Abstrak

Pembelajaran matematika yang ada masih terpisah antara materi dan budaya lokal, konsep
etnomatematika masih jarang diterapkan dalam pembelajaran, khususnya dalam konteks alat musik
tradisional. Penelitian ini penting untuk dilaksanakan dalam menghadirkan media pembelajaran
kontekstual dan bermakna melalui pendekatan budaya. Tujuan dari penelitian ini adalah untuk
mengembangkan dan mengetahui kelayakan dari media pembelajaran GEETNOSAR (Google Sites
Etnomatematika Saron). Penelitian ini menggunakan metode R&D (Research & Development) dengan
model ADDIE (Analysis, Design, Development, Implementation, Evaluation). Subjek penelitian terdiri
dari 32 siswa kelas X1 di SMAN 1 Cilimus. Teknik pengumpulan data yang digunakan pada penelitian ini
adalah angket, wawancara, observasi, dan dokumentasi. Berdasarkan hasil penelitian, media
pembelajaran GEETNOSAR berhasil dikembangkan dan dinyatakan sangat valid berdasarkan penilaian
ahli media dan ahli materi dengan persentase 96,5%. Selain itu, media ini juga dinilai sangat praktis
oleh siswa dengan persentase respon sebesar 84,6%. Dengan demikian, GEETNOSAR terbukti layak
digunakan sebagai media pembelajaran matematika yang kontekstual dan menarik. Dapat menjadi
inovasi pembelajaran yang mengintegrasikan potensi budaya lokal dengan kemajuan teknologi digital,
sehingga memberikan pengalaman belajar yang bermakna bagi siswa.

Kata kunci: ADDIE; Ethnomathematics; GEETNOSAR; Google Sites; Saron
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INTRODUCTION

Mathematics is often perceived as
a complex subject by students at various
educational levels. This is due to
conventional teaching methods that
have not provided students with a
fundamental understanding of the
materials they are studying (Pujiastuti et
al., 2025). This difficulty is particularly
evident in understanding number
patterns, where many students struggle
to apply the concepts to solve practice
problems (Iskandar et al.,, 2025).
Similarly, in geometry, although the
concepts are very close to everyday life,
students still face challenges in
understanding them due to their abstract
nature and the lack of effective learning
media (Lestari et al., 2022).

One of the factors contributing to
this issue is the minimal use of media in
mathematics education. The use of
media in mathematics learning is still
minimal, primarily relying on textbooks
as the main learning resource, which
leads to students being passive and
easily bored (Hariyanti et al., 2021).

Amid digital technology
development, education is also required
to adapt by utilizing various available
technology platforms. Technological
advancements in the form of digital
platforms provide flexible access, both
in terms of time and location. This
allows students to learn anywhere and
anytime, adjusting to their own pace
and learning styles (Lamsa et al., 2025;
Wiedbusch et al., 2021). One platform
that can be used as a learning medium is
Google Sites.

The integration of writing and
reading commands makes Google Sites
a preferred medium for delivering
learning concepts in schools. This
platform enables teachers to organize
materials in an interactive, flexible
manner that is easily accessible to

ISSN 2089-8703 (Print)
ISSN 2442-5419 (Online)

students (Agrullina et al.,, 2023).
However, the use of Google Sites as a
medium for mathematics learning is still
rarely applied optimally in schools,
either due to limited internet access or a
lack of teachers' skills in developing
digital content (Yuniarti et al., 2023).

Mathematical material is con-
nected to students' daily experiences,
social life, and even touches on local
cultural domains. One approach to
learning that links  mathematical
concepts and culture is known as
ethnomathematics. The ethnomathema-
tics approach can be an innovative
solution to bridge this gap.

Ethnomathematics is an approach
that connects mathematical concepts
with the culture of the community
(Priyatna & Marsigit, 2024). One form
of local culture that has the potential to
be utilized in mathematics learning is
the traditional musical instrument,
saron. The saron is part of the gamelan
ensemble and has an interesting
mathematical structure, both in terms of
its physical form, the arrangement of
notes, and the techniques used to play it.

The traditional musical instru-
ment, saron, contains mathematical
elements that can serve as a context for
learning, such as its physical shape
representing geometric concepts, the
variations in the length of its bars, and
the notation on the saron reflecting
number patterns, which can help
students understand mathematical mate-
rial more contextually.

In line with this issue, it is
essential to research ethnomathematics
within digital technology platforms. The
current research builds upon a previous
study titled "Ethnomathematics in the
Slendro Saron Musical Instrument”
(Nurochman, 2020). In that study,
mathematical concepts embedded in the
saron instrument were identified,
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providing a fundamental basis for the
development of the GEETNOSAR
(Google Sites Ethnomathematics Saron)
learning media in the current research.

To date, there has been no
development of digital learning media
based on ethnomathematics for the
saron musical instrument. This learning
media is named GEETNOSAR (Google
Sites Ethnomathematics Saron). There-
fore, this study aims to develop the
learning media and test the feasibility of
the GEETNOSAR learning media. This
learning media can serve as a contextual
and engaging solution for mathematics
learning, providing meaningful learning
experiences for students.

METHODS

The methodology used in this
research is R&D (research and develop-
ment) with the ADDIE model (analysis,
design, development, implementation,
evaluation). The product produced in
this research is the GEETNOSAR
learning  media  (Google  Sites
Ethnomathematics Saron).

This research was conducted at
SMAN 1 Cilimus, Kuningan Regency,
West Java. The study's subjects were 32
students from the XI grade of SMAN 1
Cilimus. The implementation cycle can
be seen in Figure 1.
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Figure 1. Cycle of the ADDIE model
stages

Based on the cyclical stages of the
ADDIE model, this research begins
with the analysis stage, which includes
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a needs and problem analysis in
mathematics learning through inter-
views with one mathematics teacher and
direct observations during mathematics
classes at SMAN 1 Cilimus. The design
stage focuses on creating the design for
the GEETNOSAR learning media. In
the development stage, the product is
developed in the form of Google Sites,
followed by validation to test the
feasibility of the learning media by
experts (validators), including media
experts and content experts, before it is
trialed. In the implementation stage, a
trial was conducted with 32 eleventh-
grade students to assess the practicality
of the GEETNOSAR learning media
through a questionnaire. The final stage
involved evaluating the GEETNOSAR
learning media in terms of quality and
value, utilizing the results from media
expert validators, material experts, and
the media’s practicality to determine the
final assessment.

The primary variable measured in
this study is the feasibility of the GEET-
NOSAR learning media, evaluated from
the aspects of content, appearance, and
practicality concerning ethnomathe-
matics-based mathematics material. The
research instruments consist of a media
expert validation questionnaire, a
content expert validation questionnaire,
and a student response questionnaire.

Data collection techniques were
conducted through expert validation,
completion of practicality question-
naires by students, interviews, observa-
tions, and documentation during the
implementation process. The data were
analyzed descriptively and quanti-
tatively. The questionnaires were
constructed using a Likert scale. Each
statement item in the questionnaire used
a 4-point Likert scale, with categories:
Strongly Agree (4), Agree (3), Disagree
(2), and Strongly Disagree (1).
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The score results were calculated
in the form of the percentage of
questionnaire validity (Riduwan &
Akdon, 2015) using the formula (1).

Score Obtained

Validity Level = Highest Score

x 100.... (1)

The percentage of validity level is
significant. This level is used to support
data obtained from the questionnaire.
As seen from the formula above, the
validity level is obtained by identifying
the score obtained and the highest score.
The score obtained is divided by the
highest score to produce the percentage
of validity level.

The data interpretation was classi-
fied based on intervals ranging from 0
to 100, which were used to analyze the
questionnaire results (in Table 1).

Table 1. Criteria for the validity of
learning media

Interval Criteria
81%-100% Very Valid
61% — 80% Valid

41% — 60%
21% — 40%
0% — 20%

Reasonably Valid
Less Valid
Not Valid

(Rosdiana et al., 2022)

The results of the questionnaires
from experts and students are analysed
using intervals with specific criteria.
Assessment scores between 80 and 100
are considered very valid. Meanwhile,
assessment scores below 20 are
considered invalid. The learning media
is considered feasible for use if the
percentage of validation test results falls
into the "Valid" category, namely at
least 61%, allowing it to be field-tested.
Furthermore, if the student response
results obtained exceed 60%, the
learning media can be deemed practical.
The criteria for the practicality of the
produced learning media are presented
in Table 2.
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Table 2. Criteria for the practicality of
learning media

Interval Criteria
81%-100% Very Practical
61% — 80% Practical

41% — 60%
21% — 40%
0% — 20%

Reasonably Practical
Less Practical
Not Practical

(Kamid et al., 2025)

RESULTS AND DISCUSSION

The GEETNOSAR learning
media (Google Sites Ethnomathematics
Saron) is developed using the ADDIE
model, which consists of five stages:
Analysis, Design, Development, Imple-
mentation, and Evaluation.

Analysis

The analysis stage aims to identify
the needs and issues in mathematics
learning at SMAN 1 Cilimus. Based on
the results of interviews with one of the
eleventh-grade mathematics teachers at
SMAN 1 Cilimus, mathematics learning
at the school still rarely utilizes learning
media, particularly digital-based media.
The learning process generally relies on
textbooks and lecture methods. The
consistency of these findings is evident
from the observation results, which
show that the dominant teaching
methods are lectures, discussions, and
guestion-and-answer sessions, with the
primary teaching material being
textbooks, in line with the interview
results that indicate the use of
technology-based media in mathematics
learning is still infrequently employed.

Additionally, the younger
generation  abandoning traditional
culture is also a concern, even though
local culture has great potential in
mathematics learning through
ethnomathematics. Therefore, a learning
media based on ethnomathematics in
the form of a website, GEETNOSAR,
has been developed to provide a more

| 831



AKSIOMA: Jurnal Program Studi Pendidikan Matematika
Volume 14, No. 3, 2025, 828-839

DOlI: https://doi.org/10.24127/ajpm.v14i3.12766

engaging and contextual learning
experience Dby linking mathematical
concepts to local culture, particularly
traditional musical instruments such as
the saron.

Design

The design stage focuses on
structuring the GEETNOSAR learning
media through Google Sites. The initial
design considers readability, clarity of
navigation, visual aesthetics, and the
integration of mathematical content
with local culture.

The navigation structure s
organised systematically and is user-
friendly, starting from the main page, an
introduction to  ethnomathematics,
information about the saron musical
instrument, and the mathematics
learning materials related to the culture
of that musical instrument. The
materials focus on  mathematical
concepts such as patterns, geometric
shapes, and tones on the saron. To
enhance the learning experience, visual
elements such as images, videos, and
ice-breaking games are used.

Development

The development stage is creating
the GEETNOSAR learning media based
on the designed framework. This media
is developed in the form of a website
using Google Sites. Figur 2 until 7
shows the stages of the development
process for GEETNOSAR.

GEETNOSAR

Figure 2. GEETNOSAR home view4
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Figure 4. Saron musical instrument
material view
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Figure 2 shows the main menu
display of GEETNOSAR, which
consists of five sections: Ethnomathe-
matics, Saron, Ethnomathematics in
Saron, Ice Breaking, and Evaluation.
The menu is systematically organised so
students can easily follow the learning
flow. Figure 3 presents an introduction
to ethnomathematics, including
examples of its application in traditional
house structures and the reliefs of
Borobudur Temple, along with its
advantages, disadvantages, and benefits
in mathematics education.

Furthermore, Figure 4 intro-
duces the saron musical instrument
through a video that covers its history,
types, functions, and how to play it.
Figure 5 presents the integration of
mathematical concepts with Saron,
including perimeter, area, volume,
number patterns, and the Fibonacci
sequence, organised contextually for
student understanding.

Figure 6 displays Ice Breaking as
an educational game using Educaplay.
Figure 7 contains a link to a Google
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Form for a student response survey
regarding the GEETNOSAR media,
measuring interest, ease of use, and
understanding of the material.

Expert Validation Test of Media and
Content Experts on the
GEETNOSAR Learning Media

In the development stage of the
ADDIE model, the researcher con-
ducted a validation test on the GEET-
NOSAR media to assess its feasibility
before implementation the validation
test involved two categories of experts:
media experts and content experts.

Validation Test by Media Experts
The media validation was
conducted by three experts: one
mathematics education lecturer (Media
Expert 1) and two ICT teachers (Media
Experts 2 and 3). The validation
covered four aspects: usability,
functionality, quality of text and
images, and language wuse. The
following are the validation results from
the media experts in Table 3.

Table 3. Results of the media expert validation questionnaire

Aspect Media Expert 1 Media Expert2 Media Expert 3
Usability of Google Sites 12 12
Functionality of Google Sites 20 18
Quality of text and images on 11 12
Google Sites
Use of words and language in 7 8
Google Sites
Total 50 50
Percentage (%) 94,2 96,2 96,2
Average Percentage (%) 95,5
Category Very Valid

Based on Table 3, the validation
results from the media experts indicate
that the GEETNOSAR learning media
falls into the "Very Valid' category with
an average percentage of 95.5%. This
demonstrates the media's feasibility in
mathematics education regarding usa-

bility, visual appearance, and technical
aspects. This is supported by earlier
research, which stated that the
validation assessment of Google Sites
media obtained 85.5%, thus making it
appropriate  for use in mathematics
learning (Mardiyah et al., 2025).
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Validation Test by Content Experts
The content validation was
conducted by two content experts: one
mathematics education lecturer as
Content Expert 1 and one high school
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mathematics teacher as Content Expert
2. The following are the validation
results from the content experts in Table
4,

Table 4. Results of the Content Expert Validation Questionnaire

Aspect Content Expert 1 Content Expert 2
Content of Google Sites 15 16
Language and communication in Google Sites 4 4
Total 19 20
Percentage (%) 95 100
Average Percentage (%) 97,5
Category Very Valid

Based on Table 4, the results of the
content validation show an average
percentage of 97.5%, which falls into
the 'Very Valid' category, indicating
that the media's content meets the
feasibility criteria.

By previous research, the results
from other studies indicate that the
expert validation evaluation score is
80%, which shows that Google Sites is
suitable for use (Buchori et al., 2023).

Implementation

The implementation stage
involved a trial conducted with 32
students from the XI grade at SMAN 1
Cilimus. Students were directed to use
the GEETNOSAR learning media to
access  material that  connects
mathematical concepts with the saron
musical instrument, as well as to receive
explanations about the integration of
local cultural values in mathematics.

After the lesson, students assessed
the practicality of the GEETNOSAR
learning media through a student
response questionnaire. The results of
the student response questionnaire are
shown in Figure 13.

834

Student Response

Questionnaire Results
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345

1 22
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Figure 13. Student Response
Questionnaire Results

Based on Figure 13, the question-
naire results show that one 472 agreed,
and 345 strongly agreed, indicating a
positive response to the GEETNOSAR
media. The total score of student
responses is 2841 (84.6%) out of the
maximum total score of 3360 (100%)
and is categorized as "Very Practical.”

These results align with previous
research indicating that Google Sites-
based learning media achieved an
average percentage of 95.90% in the
convenient category (Waseso et al.,
2022). Consistent with earlier studies
stating that the student response
questionnaire yielded a score of 89%,
Google Sites learning media can be
used as an alternative in mathematics
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education (Lutfiyah et al., 2025). This
supports the notion that Google Sites-
based media, including GEETNOSAR,
is appropriate for use in the learning
process.

The student response question-
naire also indicates that the GEET-
NOSAR learning media is engaging to
use. Previous research stated that digital
learning media based on Google Sites is
considered interesting and compelling
by students (Skulmowski & Xu, 2022).

Furthermore, the GEETNOSAR
learning media helps students under-
stand the relationship between culture
and mathematics. Previous studies have
shown that the presentation of material
and exercises in interactive media based
on ethnomathematics also facilitates
student learning (Yenti et al., 2022).
Ethnomathematics can simplify
students' understanding of mathematics
through  culture, thus  providing
solutions to everyday problems (Jabali
et al., 2020).

EVALUATION

The final stage in the ADDIE
development model is evaluation. The
purpose of this stage is to assess the
GEETNOSAR learning media in terms
of quality and value. The results
obtained from the media expert
validator, material expert validator, and
the practicality of the GEETNOSAR
learning media are used to determine
the assessment in this final stage.

Results of Media and Material Expert
Validation

Based on the validation results
conducted by the media and material
experts on the developed GEETNOSAR
learning media, the assessment can be
seen in Table 5.
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Table 5. Recapitulation of expert
validation assessment

Respondents Score Criteria
Media Expert ~ 95,5%  Very Valid
Material Expert  97,5%  Very Valid

Average 96,5% Very Valid

Based on Table 5, the assessment
for the GEETNOSAR learning media
developed by the media expert is 95.5%
with a "Very Valid" criterion, and by
the material expert is 97.5% with a
"Very Valid" criterion. The average
percentage from the recapitulation of
assessments by the media expert and
material expert is 96.5% with a "Very
Valid" criterion. This indicates that the
developed learning media have received
a very valid assessment and are suitable
for use in the learning process with an
ethnomathematics approach related to
the saron musical instrument.

Results of the Practicality of
GEETNOSAR Learning Media

Based on the results of the prac-
ticality of the GEETNOSAR learning
media through the student response
questionnaire, the assessment can be
seen in Table 6.

Table 6. Recapitulation of practicality
assessment

Respondents  Score Criteria

Students 84,6%  Very Practical

Based on Table 6, the results of
the student response questionnaire
reached 84.6% with the criterion of
"Very Practical." This score indicates
that the GEETNOSAR learning media
Is rated as very practical by students.

The findings of this study indicate
that the GEETNOSAR media is appro-
priate for use as a learning medium that
integrates local cultural elements into
mathematics education. Several factors
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contributing to the high evaluation
results include the visually appealing
design of the media, ease of access
through digital devices, and the pre-
sentation of learning materials linked to
local cultural contexts that are close to
students' lives. The use of Google Sites
also offers advantages in terms of ease
of navigation, multimedia integra-tion,
and flexibility (Aisyah et al., 2025).

The strengths of this research are
its ability to present meaningful and
contextual mathematics learning media
through an ethnomathematics approach.
The use of Google Sites as a medium
also facilitates the delivery of material.
However, this study faces challenges,
including uneven internet access and
limited supporting facilities. This is due
to school policies that do not allow
students to bring mobile phones,
resulting in group learning using
Chromebooks available at school. This
condition indicates that the limitations
of facilities remain a challenge in the
optimal implementation of digital
learning media.

The findings of this study align
with previous research indicating that
learning media with an ethnomathe-
matics approach is capable of providing
a deeper and more meaningful under-
standing in mathematics education by
linking abstract concepts with cultural
contexts (Putri et al., 2023). The use of
Google Sites has proven to facilitate the
digital delivery of learning materials as
it supports the integration of various
content forms, such as videos, files, and
survey forms (Fauziyah & Martiningsih,
2025). The implementation of digital
learning media faces various challenges,
one of which is the limitation of
facilities and access, impacting the
optimization  of  technology-based
learning processes (Wulandari et al.,
2025).
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Thus, the results of this study
not only reinforce previous findings but
also provide new contributions through
the development of learning media that
combines two approaches simulta-
neously: digital learning via Google
Sites and ethnomathematics based on
local culture. The implications of this
research include the availability of
contextual, innovative learning media
alternatives that teachers in various
regions can adapt. Additionally,
GEETNOSAR can serve as a prelimi-
nary model for the development of other
culture based digital learning media.

CONCLUSIONS AND
SUGGESTIONS

Furthermore, the practicality of
the GEETNOSAR learning media is
rated as very practical based on student
responses, with positive impacts related
to presentation, material clarity, and its
visual appeal. This positions the
GEETNOSAR media as a solution for
mathematics learning based on local
culture that is contextual and engaging.

Based on the results of this study,
it is recommended that the
GEETNOSAR learning media be used
as an innovative alternative in
mathematics education that integrates
other local cultural values. To optimize
the use of digital learning media like
GEETNOSAR, adequate facilities and
policies that support the integration of
technology in classroom learning are
necessary. Furthermore, for future
development, this media should be
updated with interactive and contextual
content according to student needs and
tested in a broader range of educational
levels and cultural contexts to expand
its scope and effectiveness.
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