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Abstract — Physics education in schools often remains theoretical and disconnected from students' daily
experiences, leading to decreased interest and limited conceptual understanding. One way to address this
issue is by incorporating local knowledge into teaching materials to make learning more relevant and
applicable to real life. This study aims to develop and evaluate the viability of a physics learning module
based on the indigenous knowledge of fishermen on Jampea Island, Indonesia, specifically about sea tides,
for senior high school students. The research used a development approach with the ADDIE model, which
includes analysis, design, development, implementation, and evaluation phases. The module was validated
by two experts, and a small trial was conducted with 24 Grade X Science students at SMA Negeri 4 Selayar
Islands Regency. Data was collected through validation sheets, student response questionnaires, and
learning outcome tests, then analyzed using Aiken’s V and descriptive percentage analysis. Results show
that the module achieved very high validity, with an average Aiken’s V of 0.84. In terms of practicality,
54.7% of students rated the module as very practical, while 45.3% found it practical; all teachers (100%,)
evaluated it as very practical. Effectiveness analysis indicated that 75% of students attained learning
mastery above the Minimum Completeness Criteria, demonstrating the module's success in improving
learning outcomes. The novelty of this research lies in the systematic integration of Jampea Island
fishermen’s local wisdom into physics education through the ADDIE model, supported by empirical
validation of its validity, practicality, and effectiveness. In conclusion, this locally based physics module is
both feasible and effective for classroom use. It enriches physics education by providing a culturally
responsive and contextual learning model that enhances students’ conceptual understanding and
engagement.
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I. INTRODUCTION

Education is a fundamental pillar in the development of high-quality human resources. In
the Indonesian context, education is expected to foster students’ potential holistically,

encompassing intellectual, emotional, and social dimensions. Consequently, improving
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educational quality remains a central objective of national development. One crucial factor
influencing educational quality is the curriculum implemented in schools (Sullivan, 2021). A
curriculum that is relevant and adaptive to local needs and potential can significantly enhance the
effectiveness of the learning process. In parallel, advances in technology and educational
innovation play an important role in modernizing the delivery of instructional materials, making
learning more engaging and aligned with contemporary developments (Purwaningsih et al., 2020;
Qu et al., 2022).

Despite continuous efforts to improve educational quality, substantial challenges persist in
classroom learning practices. One prominent issue is the limited connection between teaching
materials and students’ surrounding environment and culture. In physics education, many
instructional materials remain highly abstract and detached from students’ lived experiences,
leading to low motivation to learn and limited conceptual understanding. This gap emphasizes the
need to develop learning approaches that are more contextual and meaningful. One promising
alternative is the development of learning media grounded in local wisdom, which enables
students to engage with scientific concepts through familiar contexts derived from their daily lives
(Anggereni et al., 2021; Ikbal et al., 2020). Local wisdom encompasses knowledge and practices
inherited within communities, shaped by long-term interactions with the natural environment, and
thus represents a rich and authentic source for contextual learning (Saleng et al., 2025).

This study focuses on developing physics learning modules based on local wisdom relevant
to the fishing community environment of Jampea Island. The local knowledge of fishermen in
this region includes an extensive understanding of natural phenomena, such as sea tides and ocean
dynamics, which are closely related to fundamental principles of physics. However, current
physics learning modules used in schools often overlook this local knowledge. Most modules
remain theoretical and fail to connect physics concepts to students’ real-life experiences, making
abstract ideas hard to understand. In contrast, modules that incorporate local wisdom have the
potential to create more contextual, engaging, and environmentally relevant learning experiences
(Salmia et al., 2025). Such modules can foster active student participation and improve
understanding of physics concepts (ElSayary, 2021).

The primary problem addressed in this study is the scarcity of physics teaching materials
that integrate local wisdom into the learning process. In schools on Jampea Island, most existing
modules have not incorporated the local knowledge of the fishing community. As a result,
students often perceive physics as distant from their everyday lives, leading to reduced interest
and limited conceptual mastery. The development of physics modules grounded in local wisdom
is therefore considered an effective strategy to bridge this gap. By connecting physics theory with

observable natural phenomena familiar to students, such modules are expected to increase
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learning motivation, improve conceptual understanding, and foster appreciation for local culture
and indigenous knowledge (Sum et al., 2024).

Previous studies have demonstrated that local wisdom-based module development can
significantly enhance students’ conceptual understanding and learning motivation (Hartini et al.,
2018; Mudjid et al., 2022; Sunarti et al., 2025; Susanto et al., 2023; Suyidno et al., 2025).
Gisewhite (2023), for instance, integrated Indonesian local wisdom (ethnoscience) into physics
learning through a qualitative case study and found that: (1) ethnoscience-based modules
improved students’ conceptual understanding by linking theory to real-world contexts; (2)
students’ motivation increased due to the cultural relevance of learning; and (3) such approaches
contributed to the preservation of local knowledge. These findings support earlier research
indicating that physics learning grounded in local wisdom is effective for contextual and inclusive
science education (Mastun et al., 2019; Gisewhite, 2023; Siswanto et al., 2022; Wardani &
Mundilarto, 2021). Furthermore, Hidayanto (2016) developed a local wisdom-based physics
module that effectively improved students’ conceptual understanding. The study reported a high
feasibility rate of 94% (Jufrida et al., 2025; Makhrus et al., 2025; Misbah et al., 2024). Similar
results were reported by Mariana and Hidayanto (2022), who found that physics modules
integrating local wisdom, which demonstrated strong validity and effectiveness in improving
students’ learning outcomes by connecting theoretical concepts with real-life experiences (Rosa
et al., 2025; Umamabh et al., 2024).

Although extensive research has confirmed the effectiveness of local wisdom-based
modules across various regional contexts (Sani et al., 2021; Shofa et al., 2021; Zainuddin et al.,
2021), studies specifically examining the integration of fishermen’s local wisdom into physics
learning remain limited (Dewani, 2020; Sartika et al., 2025), especially on Jampea Island. This
research gap presents an opportunity to explore how local knowledge from fishing communities
can be systematically incorporated into physics education and to evaluate its impact on learning
quality and student outcomes.

Therefore, this study aims to develop a physics module rooted in the local wisdom of
Jampea Island fishermen and to assess its feasibility in terms of validity, practicality, and
effectiveness. Specifically, the study will describe the process of developing the module, examine
user acceptance among teachers and students, and evaluate the extent to which the module
improves students’ understanding of physics concepts. The novelty of this research lies in the
systematic integration of the local wisdom of Jampea Island fishermen into physics education. It
is expected that the results will help create more contextual and culturally responsive physics
teaching, while also providing a model for integrating local knowledge into science education in

other regions with unique cultural characteristics.
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II. METHODS

This study employed a research and development (R&D) methodology to design and
evaluate a physics instructional module grounded in the local wisdom of the fishermen of Jampea
Island. The development process adhered to the ADDIE model, encompassing five sequential
phases: analysis, design, development, implementation, and evaluation. The research was
conducted at SMA Negeri 4 Selayar Islands Regency. Data collection was executed through two
primary sources. The first involved expert validators, with two specialists assessing the module’s
content, presentation, graphics, and language. The second source consisted of trial participants,
namely 24 students enrolled in Class X Science 1 at SMA Negeri 4 Selayar Islands.

The module development procedure followed the ADDIE model's systematic steps (Rosa
et al., 2025), as illustrated in Figure 1. The analysis stage focused on identifying curriculum
demands, student characteristics, and relevant local wisdom related to the fishing community of
Jampea Island. The design stage involved structuring the module content, learning objectives,
activities, and assessments. Experts produced the module's initial draft during the development
stage and subsequently validated it. The implementation stage consisted of a limited trial of the
module with students, while the evaluation stage assessed the validity, practicality, and

effectiveness of the developed module.
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Figure 1. Steps in the ADDIE development model
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Data were collected using several research instruments. A product validation sheet was

used to assess the module's validity, covering content validity, presentation components, graphic

components, and linguistic validity. A student response questionnaire was administered to

determine the practicality of the module during learning activities. In addition, a learning

outcomes test was used to evaluate the module's effectiveness based on students’ achievement
after using it.

Data analysis was conducted using both quantitative and descriptive approaches. The

validity of the module was analyzed using Aiken’s V index, following the formulation proposed

by Retnawati (2016), as shown in Equation (1):
V=2 (1)

c(n-1)
where V represents the agreement index among validators, s is the score given by each validator
minus the lowest possible score, n is the number of validators, and ¢ is the number of rating
categories available. The validity criteria were interpreted as follows: V' < 0.40 indicates low
validity; 0.40 < ¥ < 0.80 indicates moderate validity; and ¥ > 0.80 indicates high validity
(Retnawati, 2016).

The practicality of the module was analyzed descriptively using percentage analysis
(Nurdin, 2007), as presented in Equation (2):
P = /nx100% )
where P denotes the percentage, frepresents the frequency of responses, and # is the total number
of respondents. The results of the practicality analysis were interpreted using the criteria presented
in Table 1.

Table 1. Practicality criteria for the practical module

No. Formula Classification
1 X>X;+1.8 xS Very Positive
2 Xi+0.6 xSp<X<X;+ 1.8 x Sg Positive
3 Xi = 0.6 x Sp; < X <X; +0.6 x Sg; Moderately Positive
4 Xi— 1.8 xS <X<X;—0.6 xS Less Positive
5 X<Xi—1.8 xS Negative

(Widyoko, 2014)

The module was considered practical if more than 50% of students provided positive
responses to at least 70% of the assessed aspects. When this criterion was met, the developed
module was categorized as practical for use in learning activities (Arsyad, 2007). The
effectiveness of the module was determined based on students’ learning outcomes using mastery

learning criteria established by the school. Students were classified as achieving mastery if they
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obtained a score of > 70, while scores below 70 were categorized as non-mastery. According to
Arikunto, a learning medium is considered effective if the percentage of classical learning mastery

reaches at least 75%.

III. RESULTS

This study explains the process and results of creating a physics module based on the
indigenous knowledge of coastal fishermen on Jampea Island, using the ADDIE development
approach. The outcomes for each step of the development process—analysis, design,
development, implementation, and evaluation.

1. Analysis stage

The analysis stage served as the initial step in identifying the needs, objectives, and the
relevance of the developed module to students’ characteristics and learning context. The results
of the needs analysis revealed that existing physics teaching materials had not yet integrated local
wisdom, resulting in less contextual and less engaging learning materials for students. Therefore,
the development of this module aimed to produce a more engaging, context-based learning
resource that would enhance students’ understanding of physics concepts while simultaneously
introducing and strengthening their knowledge of local wisdom.

Further analysis showed that students had a stronger interest in learning materials closely
connected to their local environment. Based on this, the topic of sea tides was chosen as the main
focus of the module, as it relates directly to the daily experiences and local knowledge of
fishermen on Jampea Island's coast. As a result, the physics module was designed to combine
scientific concepts of tides with the local wisdom of the fishing community.

2. Design stage

The design stage involved selecting the module format and developing the initial layout
and structure of the learning materials. This stage encompassed the formulation of learning
objectives, content organization, learning activities, and visual presentation. The module was
designed using a blue color scheme, symbolizing calmness and harmony with the marine
environment, which is closely associated with the lives of coastal fishermen.

The prototype design of the module is presented in Figure 2. At this stage, data on local
wisdom were collected through interviews with members of the coastal fishing community of
Jampea Island, complemented by information obtained from journals, previous studies, and
relevant online sources. The integration of these sources resulted in the initial version of the

module, referred to as Prototype 1.
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Figure 2. Initial prototype design (Prototype I) of the physics module integrating
coastal fishermen’s local wisdom on Jampea Island

3. Development stage

The development phase concentrated on enhancing the initial prototype through thorough

validation and revisions. Two expert validators assessed the module, focusing on four key aspects:

content validity, presentation components, graphic elements, and linguistic accuracy. Their

evaluations aimed to ensure that the module met quality standards across these areas. The

validation outcomes, which provide insights into the strengths and areas for improvement, are

summarized and displayed in Figure 3. This process was crucial for refining the prototype,

ensuring it is both effective and user-friendly before proceeding to further development stages.
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Figure 3. Validation results of the module across four aspects: content, presentation,
graphics, and language

The analysis of the validation results showed that the module had an average Aiken’s V
value of 0.84, indicating high validity. This indicates that the developed physics module met the
validity criteria across all assessed aspects. Following the validation process, revisions were made
in accordance with the validators’ suggestions, resulting in Prototype II, as illustrated in Figure
2. After achieving the required validity level, Prototype Il was implemented in classroom learning
activities. The limited trial was conducted with 24 students of Class X Science 1 at SMA Negeri
4 Selayar Islands Regency. The trial results were used to assess the practicality and effectiveness
of the developed module.

Table 2. Summary of observation data

No. Range Frequency Percentage (%) Description
1 x> 54 13 54.7 Very practical
2 45<x <54 11 453 Practical
3 35<x< 45 0 0 Enough
4 26<x < 35 0 0 Less practical
5 x <26 0 0 Not practical

The practicality of the module was evaluated based on observation data and student
responses, as summarized in Table 2. The results indicate that 13 students (54.7%) categorized
the module as very practical, while 11 students (45.3%) categorized it as practical. No students

rated the module as moderately practical, less practical, or not practical. These findings
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demonstrate that the physics module based on the local wisdom of Jampea Island fishermen is
practical for classroom use, as it falls predominantly within the “very practical” and “practical”
categories. The revised version of the module, after validation and refinement, is presented in

Figure 4.
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Figure 4. Prototype module after revision (Prototype II)

4. Implementation stage

At the implementation stage, the revised module was applied in real classroom learning
settings. Due to practical limitations, the implementation was conducted as a limited trial
involving one physics teacher and 24 students from Class X Science 1 at SMA Negeri 4 Selayar
Islands Regency. During this stage, observations were conducted to assess students’ engagement

and responses to the newly developed teaching materials.
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The effectiveness of the module was evaluated by administering a learning outcomes test

after students completed learning activities using the module. The results of the learning outcomes
test are presented in Figure 5. The analysis shows that 24 students, representing 75% of the
participants, achieved scores of 70 or higher. According to the standards of the Ministry of
Education and Culture, learning mastery is achieved when students reach an individual mastery
level of at least 65%, and classical mastery is achieved when at least 75% of students meet the

mastery criterion.

= X > Minimum Mastery Criteria (MMC)= Completed
= X <Minimum Mastery Criteria (MMC) = Not Completed

Figure 5. Distribution of students’ learning outcome mastery after implementation of the
module
Based on these results, the physics module based on the local wisdom of Jampea Island
coastal fishermen can be categorized as effective in improving students’ learning outcomes. These
findings are consistent with previous studies demonstrating that physics teaching materials
integrating local wisdom can enhance students’ conceptual understanding and learning
achievement (Sae et al., 2021; Li et al., 2025; Rahmayani & Atmazaki, 2025).
5. Evaluation stage
The final stage of the ADDIE model is evaluation, which aims to assess the overall quality
and effectiveness of the developed learning materials. In this study, evaluation was conducted by
administering learning outcome tests to measure students’ understanding after using the module.
This evaluation provided feedback on the strengths and limitations of the developed module and
confirmed its effectiveness as a learning medium. The evaluation results indicate that the locally
based physics module positively contributes to students’ understanding of physics concepts and

supports the achievement of learning objectives (Ningsih et al., 2019).
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IV. DISCUSSION

This study shows that the physics module based on the local wisdom of Jampea Island
fishermen is valid, practical, and effective for high school physics education. The high validity
score (Aiken’s V = 0.84) indicates that the module meets academic standards in content accuracy,
presentation, graphical design, and language use. This confirms that including local wisdom in
physics teaching materials does not undermine scientific rigor; instead, it makes the learning
materials more relevant to students’ real-life experiences. These results align with previous
studies that reported high feasibility and validity of local wisdom-based modules in physics
education (Mariana & Hidayanto, 2022; Husin et al., 2022; Rosyidah et al., 2025; Zainuri et al.,
2025).

In terms of practicality, student responses indicate that the developed module is easy to use
and supportive of learning activities. More than half of the students (54.7%) categorized the
module as very practical, while the remaining students (45.3%) rated it as practical. This finding
aligns with reports that teaching materials grounded in local wisdom enhance comfort and
usability during learning. Moreover, the positive response from teachers, who rated the module
as very practical, reinforces earlier findings that locally based learning materials facilitate
instructional implementation and reduce instructional barriers for educators (Ikbal et al., 2020)..
These results suggest that local wisdom-based modules are not only pedagogically sound but also
operationally feasible in classroom settings.

Although this study emphasizes the integration of local wisdom rather than technology-
driven innovation, its findings complement research conducted in diverse educational contexts.
For example, Dewani (2020) focused on pop-up card media in science learning, highlighting
technological creativity, whereas this study prioritizes cultural relevance as the foundation of
instructional design. Despite these differences, both approaches support the principle that learning
media aligned with students’ contexts, whether cultural or technological, can enhance motivation
and understanding. This finding further supports the argument that local wisdom plays a critical
role in addressing contemporary educational challenges by grounding abstract scientific concepts
in culturally meaningful experiences (Afdalia et al., 2020).

The effectiveness analysis shows that 75% of students achieved mastery learning above the
Minimum Completeness Criteria, indicating that the module effectively improves learning
outcomes. This result is consistent with previous studies demonstrating that contextual learning
grounded in local wisdom enhances students’ conceptual understanding and engagement.
Rahman et al. (2021), for instance, reported increased student motivation through the integration

of local wisdom (Pappasang) in physics learning. Similarly, studies by Rosa et al. (2025) and
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Umamabh et al. (2024) illustrate that identifying physics concepts embedded in cultural practices
enables students to better understand abstract concepts such as motion, force, and energy through
familiar experiences. These findings reinforce the view that local wisdom-based learning supports
meaningful learning by linking scientific theory to everyday life.

Furthermore, research by Sartika et al. (2025) demonstrated that differentiated physics
learning media based on local wisdom improved students’ understanding of complex topics such
as temperature and thermodynamics. Although Elvina et al. (2025) focused on problem-based
digital modules rather than explicit local wisdom, their findings similarly highlight the importance
of contextualization in improving problem-solving skills and student engagement. Collectively,
these studies confirm that context-based learning, particularly when rooted in local wisdom,
enhances learning effectiveness and promotes deeper conceptual understanding (ElSayary, 2021;
Gisewhite, 2023; Rosa et al., 2025; Sum et al., 2024; Umamah et al., 2024). The findings of this
study provide compelling evidence that the development of physics modules rooted in local
wisdom from fishermen on Jampea Island is effective in enhancing students’ physics learning
outcomes. The developed module is not only theoretically sound but also practical and efficacious
when implemented in classroom settings. These results demonstrate that integrating local wisdom
into physics instruction significantly benefits students’ comprehension of physics concepts.

The implications of these findings are particularly significant for the field of physics
education, especially in regions characterized by rich local cultural contexts. This study
underscores the importance of creating educational materials that not only communicate universal
physics principles but also connect these principles to natural phenomena familiar to students in
their daily lives. By contextualizing physics concepts through local wisdom, learning becomes
more meaningful, relevant, and engaging, thereby increasing students’ motivation and active
participation in the learning process. Furthermore, this research contributes to the development
of a more locally responsive physics curriculum. As a central component of education, the
curriculum should reflect local needs, potentials, and cultural contexts. The development of
modules based on local wisdom, therefore, offers an alternative approach to designing a
curriculum that is more inclusive and adaptive to regional characteristics. The physics module
developed in this study may serve as a model for creating teaching materials in other regions that
possess distinctive local wisdom that can be meaningfully integrated into physics learning.

The novelty of this research lies in the integration of local wisdom into the development of
physics modules for high school students on Jampea Island, Indonesia. While numerous studies
have addressed local wisdom in education, most have concentrated on social and cultural
disciplines rather than physics learning. This study offers a new perspective by incorporating

fishermen’s local knowledge, such as their understanding of sea tides, into the physics curriculum,
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thereby bridging abstract scientific concepts with students’ real-life experiences. In addition, the
use of the ADDIE development model provides a structured and systematic framework for
integrating local cultural knowledge into physics learning, an approach that has not been widely
applied in the Indonesian context. Importantly, this study evaluates not only cultural relevance
but also the validity, practicality, and effectiveness of the developed module, offering
comprehensive empirical evidence of its impact on student understanding and engagement.

The development of local wisdom-based modules also opens opportunities to design other
instructional approaches that connect physics theory to students’ everyday experiences. Such
approaches can help reduce the abstract nature of physics concepts, making them more accessible
and easier to understand. By linking physics content to local knowledge that students are already
familiar with, the learning process becomes more engaging, relevant, and enjoyable. Contextual
learning of this kind enables students to recognize the relationship between science and their own
lives, ultimately improving learning quality and outcomes.

Overall, this study makes a meaningful contribution to physics education, particularly in
the development of learning media grounded in local wisdom. The results demonstrate that the
integration of local wisdom into physics modules not only enhances students’ conceptual
understanding but also positively influences their motivation and engagement in learning.
Therefore, the continued development and wider implementation of physics modules grounded
in local wisdom are essential to enrich students’ learning experiences and improve the quality of

physics education in Indonesia

V. CONCLUSION AND SUGGESTION

This study successfully developed a physics learning module based on the local wisdom of
fishermen on Jampea Island, demonstrating high levels of validity, practicality, and effectiveness.
The module was empirically validated with an average Aiken’s V score of 0.84, indicating very
high validity in content, presentation, graphical, and linguistic aspects. Regarding practicality,
student responses showed that 54.7% rated the module as very practical and 45.3% as practical,
while all teachers (100%) rated it as very practical. Additionally, the effectiveness analysis
revealed that 75% of students achieved learning mastery above the Minimum Completeness
Criteria. These findings confirm that the developed module can connect abstract physics concepts
to familiar natural phenomena, such as sea tides, by integrating local wisdom, thereby enhancing
students’ conceptual understanding and learning outcomes.

Despite these positive results, this study has several limitations to consider. The trial

involved a small number of participants (24 students) from a single school on Jampea Island,
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which limits the generalizability of the findings. Future research should include larger, more
diverse samples from different regions and educational levels and explore the long-term effects
of local wisdom-based modules on students’ conceptual retention and higher-order thinking skills.
Nevertheless, this study makes a meaningful contribution to the field of physics education by
demonstrating the effective use of the ADDIE development model in designing physics modules
rooted in local wisdom. The findings offer empirical evidence that culturally contextualized
physics learning materials can be valid, practical, and effective, and they serve as a reference for

integrating local wisdom into physics curricula and possibly other scientific disciplines.
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