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Introduction

Abstract: The limited availability of interactive physics learning media that
meaningfully integrate local wisdom remains a challenge in contextual science
instruction. This study aimed to develop a Google Sites-based interactive physics
learning design integrated with the local wisdom of the Manggarai gong and to
determine its feasibility for classroom use. The study employed a Research and
Development approach using a modified Borg and Gall model, covering needs
analysis, initial product design, expert validation, and revision. The product was
designed with a structured learning sequence consisting of contextual orientation,
pretest, learning objectives, sound wave materials, virtual simulations, ethnoscience-
based cultural integration, posttest, and student reflection. Data were analyzed using
Aiken’s V to assess content validity across material and media aspects. The results
showed that all validation indicators achieved Aiken’s V values ranging from 0.83 to
1.00, exceeding the acceptable validity threshold of 0.80. These findings indicate strong
expert agreement on content relevance, conceptual accuracy, media quality, and the
appropriateness of integrating local wisdom into physics learning. In conclusion, the
developed learning design is content-valid and feasible for use, with minor revisions
required before practicality and effectiveness testing
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connect scientific concepts with learners lived realities
and local cultural knowledge. Conventional learning

Conventional physics instruction often remains
teacher-centered, abstract, and weakly connected to
students’ sociocultural environment, which can reduce
motivation, engagement, and conceptual
understanding. In many classrooms, physics is still
presented as a set of formulas detached from students’
everyday experiences, causing learners to perceive the
subject as difficult, impersonal, and irrelevant. At the
same time, digital learning innovations are expanding
rapidly, yet their use does not automatically guarantee
meaningful learning. When digital media are designed
without contextual and cultural relevance, they may
improve access to content but still fail to foster deep
understanding and personal connection to the material.
Therefore, current physics education needs not only
digital innovation, but also pedagogical designs that

How to Cite:

approaches that lack interactivity and a lack of
connection between the material and local cultural
experiences lead to low student motivation and
engagement in the learning process (Erayani & Jampel,
2022; Alioon & Delialioglu, 2019).

Integrating digital learning technology and local
wisdom is an innovative strategy that has the potential
to address these issues. The use of Google Sites as an
interactive learning platform enables dynamic
presentation of material through the integration of
multimedia, simulations, videos, interactive quizzes,
and online collaboration (Vidiana et al., 2024).
Meanwhile, the use of local wisdom contexts in the
development of teaching materials can bridge abstract
scientific concepts with students' real-life experiences
and strengthen local cultural identity (Astuti et al., 2024;
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Ramadani, 2025). This paradigm shift necessitates the
development of innovative pedagogical approaches that
integrate scientific concepts with the richness of local
wisdom, thus fostering more meaningful and engaging
learning experiences for students (Ilhami et al., 2019).
Physics, as the foundation of scientific inquiry, plays a
crucial role in shaping our understanding of nature and
technological advancements. However, traditional
physics teaching methods often fail to connect abstract
concepts to students lived experiences, hindering their
ability to appreciate the relevance and application of
physics in everyday life (Diani et al., 2021). Integrating
local wisdom into physics learning provides a unique
opportunity to bridge this gap, making learning more
understandable, memorable, and impactful (Anikarnisia
& Wilujeng, 2020). Learning will be more effective if it is
interactive, inspiring, and challenging, thus motivating
students to participate actively and providing space for
initiative, creativity, and independence (Sekarini & Arty,
2019). Science is not just about mastering facts, concepts,
or principles, but also about the process of discovery.
Mastery of concepts in science learning will be more
meaningful if students discover these concepts
themselves based on the context of their everyday lives
(Haryadi & Nurmala, 2021). One common problem in
physics education is building meaningful contexts for
concepts that are sometimes somewhat abstract or
counterintuitive, especially when these concepts are also
connected to mathematical descriptions, as is often the
case in physics (Sabi'n, 2024). That activity can give
students the impression that physics is a dry,
impersonal, and irrelevant discipline. Science education
is based on local wisdom, connecting it to everyday
phenomena and providing theoretical support for better
understanding.

The novelty of this study lies in the integrative
design it proposes. This research does not merely use
Google Sites as a delivery tool, nor does it simply insert
local culture as decorative content. Susanti et al. (2023);
Fitriana et al. (2024) said that e-modules can be an
effective learning medium in increasing understanding
and facilitating students' critical thinking skills. Instead,
it develops a Google Sites-based interactive physics
learning design in which Manggarai Gong is positioned
as the central contextual framework for understanding
sound-related physics concepts. Abdjul (2023) said that
google sites learning media was effective for use in the
learning process at school. Waraga et al. (2023) and
Maryani et al. (2022) said that Google Sites assisted
learning device developed meets the valid, practical,
and effective criteria to be suitable for use in science
learning in schools. Thus, the study offers a more
systematic integration between digital pedagogy,
physics content, and local wisdom. In addition, this
research is novel because it evaluates the product not
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only in terms of media feasibility, but also in relation to
students’” conceptual understanding and learning
interest. In this way, the study contributes not only a
digital product, but also an evidence-based model for
contextual, culture-responsive, and interactive physics
learning. Kurnia et al. (2025) said therefore, the Google
Sites-based interactive learning media is valid, practical,
and effective for use in the Physics learning process.
Developing interactive learning designs that utilize
digital platforms like Google Sites has enormous
potential to transform physics education. Google Sites
provides a versatile and user-friendly environment for
creating dynamic and engaging learning resources,
enabling educators to incorporate multimedia elements,
interactive simulations, and collaborative activities
(Iskandar et al.,, 2023). In addition, the integration of
local wisdom into interactive learning platforms plays a
vital role in creating a sense of connectedness and
cultural relevance that can enhance student motivation
and engagement in the learning process (Syahfitri, 2024).
Through Google Sites-based media, students can
explore the characteristics of the sounds produced by
gongs through multimedia displays, interactive
simulations, and project-based activities
(Halimatusyadiah & Disman, 2023). This approach
brings scientific concepts closer to students' real-life
experiences, and strengthens the connection between
science and local culture (Sapulete et al., 2023; Mukti et
al., 2022). The focus of this research lies in the integrative
approach  between Google Sites-based digital
technology and the systematic contextualization of
physics material through local wisdom in interactive
learning design. Accourding to Suherman et al. (2025)
and Nurwina et al. (2025) that Google sites can improve
problem solving skills in literacy course in physics
learning. The feasibility study of this research includes
user needs analysis, learning design validity testing, and
effectiveness testing on students' understanding and
learning interests. According to Nurmila et al. (2023) and
Lelfita et al. (2025) in the world of contemporary
education, the need to cultivate not only a deep
understanding of fundamental scientific principles but
also a deep appreciation of the local cultural heritage
where learning takes place has gained significant
momentum. The use of the Manggarai Gong in learning
not only  strengthens  students' conceptual
understanding of physics material but also fosters a
sense of pride in local culture, supports contextual
learning based on local wisdom and ethnoscience
(Anikarnisia & Wilujeng, 2020; Dwipayana et al., 2020).
In addition to being an innovative pedagogical strategy,
this approach also provides a solution to the impersonal
nature of digital learning, by creating a more humanistic,
contextual, and affectively meaningful learning
experience (Nurjanah et al., 2024; Halimatusyadiah &
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Disman, 2023). Thus, the integration of local wisdom
through Gong Manggarai not only strengthens scientific
literacy, but also students' cultural literacy in a single
interactive learning model.

Method

This research will be conducted in 2 (two) Junior
High Schools in Kupang City, consisting of one public
school and one private school: SMP Katolik Rosa
Mystika and SMP Negeri 9 Kota Kupang, located in
Kupang, NTT. Selected based on the availability of
digital learning support facilities and openness to the
integration of local wisdom in learning. This location
selection also considers the diversity of student
backgrounds that reflect contextual representations of
local culture relevant to the research objectives.

This research design wuses Research and
Development (R&D) approach with the aim of
developing an interactive physics learning design based
on Google Sites that is integrated with local wisdom. The
development model used refers to the Borg and Gall
development model that has been modified to suit the
context of learning media development. The research
stages consist of: (1) Potential and Problems. The initial
stage is a needs assessment of the physics learning
process taking place in schools, specifically identifying
problems related to the use of learning media and the
integration of local wisdom. Data is obtained through
observation, interviews, and literature studies. (2)
Information Collection. At this stage, various supporting
information is collected for design development, such as
interactive learning theories, digital media development
principles, physics content according to the curriculum,
and the potential of local wisdom relevant to physics
material. (3) Initial Product Design. Based on the results
of the needs analysis and supporting information, an
initial product design is prepared in the form of an
interactive physics learning tool based on Google Sites.
The design includes page structure, material content,
learning activities, and the integration of local wisdom
elements (for example, traditional tools, local games, or
local natural phenomena related to physics concepts). (4)
Product Design Validation. The initial product was
validated by physics material experts, digital learning
media experts, and local culture/wisdom experts.
Validation was conducted through questionnaires and
discussions to assess the suitability of the content,
appearance, and integration of local culture. (5) Product
Design Revision. Based on the validation results,
revisions were made to refine the learning design to
make it more effective, attractive, and appropriate to
student characteristics and the local context. (6) Limited
Trial. The product was trialed on a limited basis on a
small group of students to determine student responses,
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ease of use, and the initial effectiveness of the media
developed. Data was obtained through questionnaires,
observations of learning activities, and interviews. (7)
Advanced Product Revision. Based on the results of the
limited trial, improvements and refinements were made
to the product to increase the quality and effectiveness
of the media. (8) Field Trial. The product was tested
more widely on a larger group in several classes/schools
to test the consistency of the product's effectiveness in
supporting physics learning. Data collection was
conducted through questionnaires, pretest-posttest, and
interviews. (9) Final Revision and Final Product. The
final product was developed based on feedback from
field trials and refined into a Google Sites-based
interactive physics learning design that is ready for
widespread use. (10) Product Dissemination. The final
product will be disseminated to physics teachers
through workshops and publication of research results
as a form of contribution to improving the quality of
contextual and digital-based physics learning. The result
of this research expected to make a tangible contribution
to the world of education, particularly in the
development of more innovative and contextual digital-
based learning media. This research aligns with the
focus areas and strategic research plan of Widya
Mandira Catholic  University Kupang, which
emphasizes the development of technology-based
education and the preservation of local culture.
The research implementation period is planned to
last for one year, namely from April 2025 to April 2026,
covering all stages from needs analysis, learning design
development, expert validation, to limited trials and
field trials. Research Subjects and Objects. The research
subjects are 200 seventh grade junior high school
students, consisting of 100 students from public schools
and 100 students from private schools, and involving
physics teachers as implementation partners in the
learning media trial process. In addition, physics
material experts, digital learning media experts, and
local cultural experts are also involved in the learning
design validation process. The object of the research is
an interactive physics learning design based on Google
Sites integrated with local wisdom, which was
developed as an innovative means to improve the
understanding of physics concepts while strengthening
local cultural values in the learning process. Data
collection techniques in this study include: 1)
Observation of the learning process, 2) Expert validation
questionnaire, 3) Interviews with teachers and students,
4) Pretest and posttest to measure effectiveness, 5)
Documentation. Data were analyzed descriptively
qualitatively and quantitatively. Qualitative data were
analyzed by data reduction, data presentation, and
drawing conclusions. Quantitative data were analyzed
using descriptive statistics (e.g., percentage of feasibility,
24
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effectiveness gain value). The research scheme includes
indicators, processes, and outputs for the topic
"Development of Interactive Physics Learning Design
Based on Google Sites Integrated with Local Wisdom"
with an R&D (Research and Development) approach:

@bumhan dan Studi Pel@
Perancangan Produk Awal
(Desain Pembelajaran Interaktif)
Pengembangan Produk
(Google Sites + Kearifan Lokal)
Validasi Ahli
(Materi, Media, Budaya)
Uji Coba Terbatas
(Kelas VII, 1 Sekolah)

Revisi Produk Lanjutan

Uji Coba Lapangan
(200 Siswa di 2 Sekolah)

Evaluasi dan Revisi Produk Akhir

Produk Final
Siap Implementasi

Figure 1. Diagram research flow

Result and Discussion

Research Results

The results of the development research show that
the Research and Development (R&D) process has
produced a product in the form of an interactive physics
learning design based on Google Sites that is integrated
with the local wisdom of the Manggarai gong. In the
early stages of development, a needs analysis revealed
that physics learning in schools is still dominated by
abstract and less contextual presentation of material, and
has not utilized the potential of local wisdom as a
learning resource. This finding became the basis for
designing an interactive learning design that
emphasizes the integration of the concept of sound
waves, digital visualization, and the local cultural
context that is close to the experience of students.

Volume 12, Issue 3, 22-31

Based on the analysis results, an initial product
design was developed in the form of interactive learning
media with a systematic learning flow structure,
including contextual orientation, pretest, formulation of
learning objectives, presentation of core material, virtual
simulation, strengthening ethnoscience through the
context of the Manggarai gong, posttest, and student
responses. This flow is represented in the form of a
development flowchart that serves as a pedagogical
framework for the media. The initial product was then
realized in the Google Sites platform with the integration
of text, images, simulations, videos, and interactive
quizzes designed to support conceptual scaffolding and
meaningful learning based on local context.

The initial product design was developed in the
form of interactive learning media based on Google Sites
which is arranged modularly and systematically as
shown in Figure 1. This product includes components of
contextual orientation, initial diagnostics, learning
objectives, presentation of core material, virtual
simulation, reinforcement of ethnoscience through the
context of the Manggarai gong, evaluation, and student
reflection. Each component is designed to build
students' cognitive flow gradually and support
meaningful learning through the integration of physics
concepts and local wisdom.

Home

Orientasi Kontekstual

Pretest
Diagnostik Awal

Materi Gelombang Bunyi
* Konsep Dasar Bunyi
* Karakteristik Gelombang Bunyi
* Kaitan Bunyi dengon Gong Manggarai

Simulasi Virtual

Etnosains Gong Manggarai

* Sejarah & Fungsi Budaya
* Fenomena Fisiko pada Gong

Posttest
Evaluasi

;Q Respon Peserta
Refleksi Pembelajaran

Figure 2. Initial product design structure
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Figure 3. Home appearance of interactive physics learning
design based on google sites integrated with local wisdom
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Figure 4. Display of interactive physics learning design
simulation based on google sites integrated with local
wisdom

After the initial product was developed, the next
stage was expert validation to assess the feasibility of the
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learning design. The expert validation results showed
that the Google Sites-based interactive physics learning
design integrated with local wisdom had a high level of
content validity. Based on the analysis using the Aiken
V index, all indicators in the material and media aspects
obtained a V value > 0.80, with a value range between
0.83-1.00. This indicates a strong level of agreement
between validators regarding the relevance, accuracy,
and feasibility of each indicator assessed. The indicators
with the highest scores were in the aspects of ease of use
of the interface and integration of culture-science, which
indicated that the media was not only conceptually
valid, but also easy to use and contextual for junior high
school students. Thus, quantitatively, the developed
learning media was declared valid in terms of content
and worthy to proceed to the next stage of development
research.

Although all indicators met the criteria for high
content validity, the validator still provided a number of

minor and constructive recommendations for
improvement. These notes primarily concerned
strengthening cultural authenticity through the

inclusion of local sources or informants, adding a
glossary of physics and cultural terms, enriching
exploratory activities and reflective quizzes, and
optimizing the Manggarai visual nuances and media
responsiveness on  mobile devices. These
recommendations do not indicate fundamental
weaknesses in the product, but rather serve as a basis for
improvements to optimize the media pedagogically,
technically, and culturally. Taking into account the
quantitative validation results and qualitative input, the
learning design was deemed valid and suitable for use
with minor revisions before implementation in the
practicality and effectiveness testing phase.

The expert validation results show that the
interactive physics learning design based on Google
Sites integrated with local wisdom has a high level of
content validity. Based on calculations using the Aiken
V index, all indicators in the material and media aspects
obtained a V value > 0.80, with a range of 0.83-1.00,
which reflects a strong level of agreement between
validators regarding the relevance and appropriateness
of each component assessed. This value indicates that
the learning content has represented the concept of
sound wave physics correctly, contextually, and in
accordance with the characteristics of junior high school
students, and is supported by a functional and easy-to-
use media design. Theoretically, a V value close to 1
indicates a high expert consensus on the suitability of the
items with the constructs being measured, so that the
product can be declared valid in content and worthy to
proceed to the next stage in development research
(Aiken, 1985).
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Table 1. Summarizes the Validation Results Using Aiken's V

Statement Items

V1l V2 V3 V4 V5 V6

Material Aspect

Accurate historical material of the Manggarai gong based on reliable local literature /sources 5 4 5 4 5 5
The physics explanation (waves, frequency, amplitude, resonance, interference) is conceptually 4 5 4 5 4 4
correct.

Integration between cultural aspects and balanced physics concepts 5 5 5 5 5 4
Examples of exploration (simulations, audio-images) help understanding abstract concepts. 4 5 5 4 4 5
Language according to the level of junior high school students 5 4 4 5 5 4
Relevant and authentic gong image and audio links 5 4 4 4 4 5
The material provides space for cultural & scientific reflection. 5 5 5 5 5 4
The flow of the material is logical and easy to follow. 4 5 4 5 5 5
Scientific data/assumptions are explained contextually 4 5 4 4 4 5
The material encourages students to see the relationship between science and culture. 3 5 5 5 5 4

Media Aspect

The layout (grid layout, white space, section division) is neat and comfortable to read.
Colors, fonts, and visual styles are consistent and reflect cultural themes.
Interactive elements (audio, animation) run smoothly and responsively.

External links work well on various devices
Instructions for use are clear and easy to understand
Page loading speed is quite fast

Images and audio loaded without errors

Interactions (vibration animations, audio controls) work as designed.

The interface is easy for students to use

Aesthetic, attractive and motivating media for students to learn

B OT O W O b B B U1
U1 Ul U1 Ul U1 U1 Ul
B OT R U1 R O R R R
U1 U U1 U U Ul
U1 U1 U1 U1 Ul Ul U1 Ul
U1 U1 U1 U1 Ul Ul U1 U1 Ul

Discussion

Interactive learning is an educational approach that
emphasizes active student involvement in the learning
process. This approach focuses not only on information
transfer but also on creating collaborative, exploratory,
and contextual learning experiences (Musniar et al,
2025). Forms of interactivity in learning include the use
of simulations, educational games, group projects,
online discussions, and the use of digital technology
designed to strengthen student active participation in
learning activities (Cao et al., 2023). Interactive learning
design is believed to foster deeper conceptual
understanding, encourage the development of critical
thinking skills, and enhance student learning autonomy.
In the context of physics learning, this approach is highly
relevant given the abstract nature of physics material
and it is often difficult to grasp through conventional
lecture methods. Active learning experiences enable
students to build understanding through direct
engagement with the material, rather than simply
passively receiving information. The application of
digital technology further strengthens the effectiveness
of interactive learning. Various studies have shown that
digital technology can increase the appeal and
effectiveness of science learning, including physics
(Clark & Mayer, 2023). Technology enables the
presentation of material through visualization of
complex concepts, such as simulations of the laws of
motion, visualization of sound waves, and animations of
electromagnetic phenomena (Kiswanto, 2024). This

innovation helps students understand abstract concepts
in a more concrete and enjoyable way.

Learning that implements the use of Google Sites
web-based platform allows users to create and manage
sites easily without programming skills (Faizah &
Fathurrahman, 2024). In the world of education, Google
Sites functions as an interactive learning medium
because it supports the integration of various types of
multimedia content, such as text, video, images,
animations, online quizzes, and simulations (E.
Supriatna, 2025). The advantages of Google Sites lie in
its ease of access, content flexibility, and integration with
other Google services such as Google Forms, Google
Docs, and Google Drive (Melinia et al., 2024). This makes
it easier for teachers to create adaptive and collaborative
teaching materials, while also providing space for
students to actively engage in learning activities. This
platform also supports blended learning and flipped
classrooms, as it allows students to access materials
before, during, and after face-to-face learning. A study
by Febrian and Nasution shows that the use of Google
Sites in learning can increase student engagement
through an attractive and responsive interface, as well as
provide an interactive and meaningful learning
experience (Febrian & Nasution, 2024). Purba et al.
(2024) also stated that Google Sites significantly helps
students' understanding of complex physics concepts
through multimedia-based presentation of materials
(Purba et al., 2024). Thus, Google Sites serves not only as
a repository of materials, but also as an active learning
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space that student and
collaboration.

Local wisdom serves as a repository for the
accumulation of knowledge, values, practices, and
culture of a community that is passed down from
generation to generation. In the context of education, the
integration of local wisdom aims to connect subject
matter to students' real lives, making learning more
contextual, meaningful, and relevant (Anikarnisia &
Wilujeng, 2020; Ismawati et al., 2020). Educationally,
Zaenudin et al. (2025) findings emphasize the
importance  for  policymakers and education
practitioners to systematically implement curricula and
learning strategies that integrate technology and
multicultural values, so that an inclusive and adaptive
learning environment can be realized. In physics
learning, local wisdom can be utilized as a context to
explain various scientific concepts such as the laws of
motion, pressure, force, sound, and energy. For example,
the concepts of momentum and force can be explained
through traditional games such as stilts, while the
principles of sound waves can be understood through
traditional musical instruments such as the gong or
kolintang. This approach not only enriches students'
conceptual understanding but also fosters a sense of
pride in local culture. The culturally responsive teaching
approach has proven effective in increasing student
motivation, engagement, and learning outcomes
(Villegas & Lucas, 2002; Lasminawati et al., 2023).
Teachers can design project-based learning by exploring
local culture, such as making props from traditional
materials or examining scientific phenomena in
traditional ceremonies. This encourages students to see
science as an integral part of their daily lives. Putri's
study showed that using examples of local wisdom in
science learning increased students' motivation and
understanding of scientific concepts (Putri et al., 2025).
Similarly, Mulyadi et al stated that the ethnoscience
approach, namely the integration of science and local
culture, is able to form students' scientific and cultural
identities simultaneously (Muliadi et al., 2024).
Although the use of digital technology in learning has
grown rapidly, the use of Google Sites specifically
integrated with local wisdom in physics learning
remains very limited. Several studies, such as Syahfitri's,
show that locally-based digital learning designs can
increase student engagement and motivation (Syahfitri,
2024). However, research that systematically combines
interactive physics learning design through Google Sites
with local wisdom content remains an underexplored
niche. Research by Supriatna confirms that web-based
interactive media can facilitate concept visualization and
enhance students' critical thinking skills (D. Supriatna et
al., 2024). Therefore, the use of Google Sites in physics
learning based on local culture is expected to bridge the

supports exploration
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gap between abstract scientific content and the concrete
realities of students' lives. This integration also provides
a solution to overcome the impersonal nature of digital
learning. When students are only exposed to rigid,
content-oriented material without social interaction or
cultural context, their motivation to learn tends to
decrease. The incorporation of local wisdom into digital
design allows students to feel the cultural relevance of
learning, thus creating a more humanistic and
meaningful learning experience.

Conclusion

Based on the research data above, the main finding
of this study is that the developed learning product has
demonstrated strong content validity, as indicated by
the quantitative validation results and supported by the
validators” qualitative feedback. The product can
therefore be considered feasible for use as a contextual
physics learning resource, particularly in learning
environments that integrate cultural content and local
knowledge into the physics teaching process. At the
same time, the validators’ recommendations —such as
strengthening cultural authenticity through local
sources, adding a glossary of physics and cultural terms,
enriching exploratory tasks and reflective quizzes, and
refining Manggarai-specific visual nuances —show that
the product is not only valid, but also has clear potential
for further pedagogical improvement. Practically, this
product may help teachers design more meaningful,
culturally relevant, and conceptually accessible physics
learning experiences, while also supporting students’
engagement, contextual understanding, and connection
between physics concepts and their everyday cultural
environment. However, this study is limited to the
validation stage and has not yet examined the product’s
practicality and effectiveness in actual classroom
implementation. In addition, the findings are still based
on expert judgment and qualitative suggestions, so they
cannot yet fully represent students’ responses, learning
outcomes, or implementation challenges in diverse
instructional settings. Therefore, further research is
recommended to conduct field trials in real classroom
contexts in order to test the product’s practicality,
effectiveness, student acceptance, and its impact on the
overall physics learning process.
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