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Abstract

Background: This research was initiated in response to the noticeable lack of environmental
awareness among students in coastal regions, despite the area's abundant natural resources, and the
absence of innovative, contextually relevant science learning tools. The research aims to develop a
digital edutourism-based e-module at Kilo 5 Beach in Luwuk, designed to enhance students'
conceptual understanding and foster environmental appreciation. Methodology: The research
employs a Research and Development (R&D) approach, specifically the 4D development model
(define, design, develop, and disseminate), though only three stages were executed: a preliminary
study, design and validation by subject matter and media experts, and effectiveness testing with
educators and students. Effectiveness was evaluated using pre- and post-tests, with data analyzed
through the N-Gain formula and t-tests. Findings: This e-module is validated as educational
resource. Expert validation confirmed the e-module's validity, with average scores exceeding 9%,
indicating no revisions were needed. Practicality assessments revealed positive feedback from both
teachers and students, with scores in the excellent category (above 90%), demonstrating the e-
module's high practicality. The e-module's effectiveness was further evidenced by an increase in
students’ understanding, reflected in an N-Gain value of 0.6316 (medium category) and a
significant t-test result (0.00<0.05). Contributions: This research provides empirical support for
the use of educational tourism—based e-modules as contextual digital learning tools to improve
environmental awareness and conceptual understanding among coastal junior high school students.
It advances the 4D development framework by embedding local ecotourism contexts into science
learning materials and evaluating their validity, practicality, and learning impact. The findings
offer a transferable instructional approach that links formal science education with local
environmental resources to support place-based and sustainability-focused learning.
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INTRODUCTION

Environmental education is an essential component of sustainable development,
particularly for an archipelagic nation such as Indonesia, which possesses the world's
second-longest coastline. Luwuk City, the capital of Banggai Regency in Central
Sulawesi, presents significant coastal potential that remains underutilized as an
educational resource. A prominent issue is the low level of environmental awareness
among junior high school students residing in coastal areas, despite their schools being
situated merely a few hundred meters from the shore. Wootton et al., (2024) emphasize
that adolescents in coastal regions frequently exhibit a limited understanding of marine
environments. This deficiency in knowledge among students constitutes a substantial
challenge to coastal environmental education on a global scale (Shellock et al., 2022;
Yanti et al., 2024). Numerous curricula, in fact, underscore the importance of contextual
learning that incorporates the local environment as an educational resource
(Romli, 2022; El-Aasar et al., 2024). In science education, local wisdom is applied
through learning indicators that integrate scientific knowledge with local practices,
values, and environmental contexts, enabling students to relate scientific concepts to
real-life phenomena in their surroundings (Pertiwi et al., 2025; Linda et al., 2025).
Consequently, the development of contextual, visual science learning media that
incorporates coastal local wisdom is imperative to bridge the gap between students'
environmental characteristics and the presentation of coastal ecosystem materials at the
junior high school level.

Pantai Kilo 5 is a coastal tourism destination of notable educational significance,
distinguished by its unique marine biodiversity, including coral reefs, mangroves, and
various marine species. Despite its potential, it has yet to be systematically integrated
into formal educational curricula. Science educators at junior high schools in Luwuk
City have reported difficulties in delivering engaging content on coastal ecosystems,
primarily due to the lack of relevant and contextual learning media. This challenge is
further exacerbated by limited access to visual materials or integrated field trips
(Leininger-Frézal & Sprenger, 2022; Cook et al., 2025), which often hinders students'
understanding of environmental issues such as degradation caused by deforestation and
pollution (Vlachopoulos et al., 2023; Quijano et al., 2023; Wahelo et al., 2025).

The advent of digital technology has facilitated the emergence of novel
opportunities for the development of educational media (Mhlongo et al., 2023;
Djibran et al., 2024). These technological advancements have fundamentally
transformed education, from the use of classroom computers to the implementation of
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online learning, thereby enhancing the accessibility, engagement, and personalization of
the learning experience (Murcia et al., 2018; Hemajothi & Jain, 2022). E-modules, as a
form of digital learning media, can facilitate a more interactive, engaging, and effective
educational experience (Besalti & Satici, 2022; Martin-Sémer et al.,, 2024;
Tarigan et al., 2021; Haruna et al., 2025), significantly boosting students’ motivation and
conceptual understanding (Fahru et al., 2024; Martini et al., 2025). Locally
contextualized e-modules serve as valuable resources that help educators enhance
students’ competencies through contextual and self-directed learning (Putri et al., 2025).
However, existing e-modules are generally generic, and this educational potential has
not been systematically integrated into the formal learning frameworks of local schools,
particularly those focusing on coastal ecosystems and accommodating local
distinctiveness, such as the coastal edutourism potential of Pantai Kilo 5.

Previous research has developed e-modules across various subjects; however, none
have specifically focused on creating coastal edutourism-based e-modules aimed at
fostering an environmentally conscious character, particularly in Banggai Regency. This
study marks the first development of a digital edutourism-based e-module at Pantai Kilo
5, integrating local ecotourism, the coastal context, and science education with character
education. Moreover, innovations in the community-based integration of technology and
local context have yet to be systematically developed using the 4D model within the
Banggai region.

The urgency of this research is highlighted by several critical factors, including the
ongoing degradation of coastal environments caused by irresponsible human activities.
(Asensio-Montesinos et al., 2024; Choudhary et al., 2024), the pressing need for a
younger generation that cherishes the environment and can sustain coastal ecosystems,
curriculum demands for contextual learning pertinent to the local environment
(Konnel et al., 2025), the unrealized potential of digital technology in environmental
education, and the necessity for educational innovation (Filho et al., 2018) to enhance
student motivation and active participation in environmental preservation.

Several negative consequences may arise if this research is not undertaken, such as
the loss of opportunity to integrate the local potential of Pantai Kilo 5 into formal
learning, resulting in continued abstract and less relevant teaching.
Thomaes et al., (2023) a weak internalization of environmental values among students
that could limit their future participation in conservation activities. Continued
degradation of coastal ecosystems due to low environmental awareness in the
community, especially among youth (Murzyn et al., 2025), the underutilization of digital
technology’s potential to support engaging and interactive environmental learning, and
lastly, limited contextual learning alternatives available for adoption by other coastal
schools.

Based on the explanation above, the aim of this research is to develop a digital
edutourism-based e-module at Pantai Kilo 5 as an innovative learning resource for
science education in junior high schools, integrating the local coastal context to foster
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environmentally loving character through interactive, reflective, and experiential
learning designs, including field activities and environmental action commitments.

METHOD

This study investigates the concept of educational tourism at Kilo 5 Beach,
utilizing a Research and Development (R&D) methodology, specifically the 4D
development model, which encompasses the stages of define, design, develop, and
disseminate, as the foundational framework for crafting a learning e-module. In this
research, however, only three core stages are executed: an initial study comprising
literature and field research, the creation of the e-module, and the validation and testing
by subject matter experts, media specialists, educators, and students.
Bagno & Freitas (2023) describe the R&D process as consisting of ten stages;
nonetheless, this research distills these into three primary phases: information gathering
and preliminary research (research and documentation), planning, and the development
of the format or model (producing the initial product version). This streamlined
approach is informed by Roper et al., (2016), who highlight the critical role of design,
new product development, and the assessment of its effectiveness. By organizing the
process into three stages, the research achieves greater structure and efficiency, while
maintaining the integrity and quality of each step involved.

At this stage, observations are conducted to assess the school's condition, with the
objective of developing a profile of the learning system's implementation, particularly
emphasizing the activities or learning objects identified for quality enhancement.
Subsequently, a preliminary study is undertaken through two primary activities: a
literature review, which includes theoretical studies, literature related to e-modules and
coastal environmental education, and findings from previous research; and a field study,
which involves collecting data on the Kilo 5 Luwuk beach ecotourism in Banggai
Regency. The subsequent stage entails the formulation of the initial e-module draft,
which serves as the primary foundation, drawing from the preliminary study results,
theoretical framework, and principles of learning model development. During this phase,
the module draft is submitted to experts—specifically subject matter experts and media
experts—to evaluate its feasibility concerning fundamental concepts, theoretical
accuracy, and the overall viability of product development.

Validity Test Analysis

Based on the results of the validation, the e-model was revised and refined through
feasibility testing by practitioners, namely one biology teacher from SMPN 1 Luwuk
Timur Junior High School and 30 seventh-grade students as end users. The selection of
seventh-grade students was based on the consideration that ecosystem material has not
yet been taught at that level, allowing the developed e-model to be tested as an initial
learning medium free from the influence of prior knowledge. The research subjects were
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chosen using purposive sampling, taking into account the suitability of the subjects’
characteristics with the objectives of the e-model development.

The instrument used in this study was a questionnaire administered to three
groups of respondents: content experts, design experts, and practitioners. For the content
experts, the aspects assessed included alignment with the curriculum, language accuracy,
and the quality of the evaluation. Meanwhile, media experts evaluated aspects of the e-
learning module’s design and the feasibility of its content. For practitioners, the
instrument used was a response questionnaire focusing on three main dimensions:
attractiveness, ease of use, and the usefulness of the module in the learning process. The
data collected was analyzed descriptively and quantitatively, with the results presented in
percentage form as shown in Table 1 and Table 2.

Table 1. Validity Test Categories (Alhakiki & Taufina, 2020)

No. Percentage Validity Category
1 86-100 Valid

2 66-85 Quite Valid

3 46-65 Less valid

4 25-45 Not Valid

Table 2. Conversion of Achievement Levels (Haruna et al., 2025)

No. Percentage (%) Validity Category Description

1 90 -100 Very Good No revisions required
2 75 - 89 Good Minor revisions

3 65-74 Good enough Revisions required

4 55-64 Lack Good Major revisions

5 0-54 Not Good Failed product

Effectiveness Test Analysis

This study further investigated the efficacy of the developed e-module by
employing a one-group pretest-posttest design, utilizing 15 questions for both the pretest
and posttest assessments. The enhancement in learning outcomes was evaluated using
the N-Gain formula to quantify the extent of improvement, alongside a paired sample
t-test to ascertain the statistical significance of this enhancement. Prior to conducting the
t-test, the data satisfied statistical assumptions, including normal distribution and
homogeneity, thereby justifying the use of the t-test. The criteria for N-Gain values are
presented in Table 3.

Table 3. N-Gain Categories (Hake, 1998)

No. N-Gain Value Classification
1 g>0.7 High

2 0.3<g<0.70 Medium

3 g>0.3 Low
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RESULT AND DISCUSSION
Result

This study employs a research and development (R&D) model to create an e-
learning module. The development process is executed in three stages: (1) the
exploration stage, (2) the e-module development stage, and (3) the product validation
stage. During the exploration stage, observations were conducted at six student of junior
high schools in Banggai Regency, revealing that approximately 80 % of the learning
resources and media used in teaching biology remain in textbook form, particularly for
environmental topics. The available facilities and infrastructure have not been optimally
utilized for digital learning media, thus failing to fully meet current curriculum
requirements. This stage also involved field data collection at Kilo 5 Beach, which
possesses unique characteristics that render it ideal as an educational tourism location,
namely: (1) well-preserved fish and coral reef diversity, (2) safe snorkeling spots for
beginners, (3) easy accessibility from the city center, and (4) adequate supporting
facilities for field-based learning activities.

The subsequent stage involves the compilation and design of an eduwisata-based e-
learning module for Kilo 5 Beach in Luwuk, Banggai Regency. The e-module is
structured comprehensively: (1) cover (title, junior high school level, author), (2) main
menu (location profile, learning module, field activities, assessment, gallery and
reflection, and about the module), (3) teaching materials (summary, videos and images
of the beach ecosystem, as well as evaluation questions), (4) glossary, (5) bibliography,
and (6) author profile on the last page.
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Figure 1. Cover design and Main Menu display

Figure 1 illustrates the cover design and main menu of the e-model, which is
meticulously crafted to offer an initial orientation for learning while concurrently
enhancing students' interest and motivation. The visual layout and navigation icons are
organized in a straightforward and intuitive manner, thereby facilitating easy access to
each learning feature. From a pedagogical perspective, the main menu serves as a guide
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for the learning process, allowing students to independently select materials, videos,
evaluations, and reflections. Interactivity is emphasized through responsive navigation
buttons that support self-directed learning tailored to students' individual needs.

— e e

Pantai menjadi salah satu ekosistem yang sangat penting
bagi kehidupan manusia dan makhiuk hidup lainnya. Selain
berfungsi sebagai tempat tinggal berbagai jenis flora dan
fauna, pantai juga memiliki peran ekologis seperti melindung!
daratan dari abrasi, menjadi tempat penetasan hewan laut,
serta menjaga keseimbangan antara ekosistem darat dan
laut. Di samping itu, pantai juga memiliki nilai ekonomi tinggi
bagi manusia, misalnya sebagai tempat wisata, perikanan,
dan budidaya laut. semua unsur saling berinteraksi dan
saling bergantung satu sama lain sehingga terbentuk
keseimbangan kehidupan. Ekosistem juga merupakan sistem
kehidupan yang mencakup hubungan saling ketergantungan
antara makhluk hidup dan lingkungan sekitarnya. Salah satu
contoh nyata adalah ekosistem pantai, di mana berbagai
makhluk hidup seperti tumbuhan, hewan laut, dan
mikroorganisme berinteraksi dengan faktor ablotk seperti
air laut, pasir, dan sinar matahari.

MODUL 1: EKOSISTEM PESISIR
PANTAIKILO 5

A. TUJUAN PEMBELAJARAN

Siswa mengenal komponen biotik dan abiotik ekasistem
pantal.

T TR T T T T

B. URAIAN MATERI

Ekosistem Pantai dan Komponen Penyusunnya

Ekosistem adalah suatu sistem kehidupan yang terbentuk dari
hubungan timbal balk antara makhiuk hidup (komponen biotk)
dengan lingkungannya yang tidak hidup (komponen abjotk) dalam
suatu wilayah tertentu. >

Panorama pantai kilo 5
Sumber ; hitps://youtu.be/EawCirtKYTW2si=XVe1 F3CSYQIREDIO

™

Ekosistem pantai terbentuk karena adanya hubungan timbal
balik antara dua komponen utama, yaitu komponen biotik
dan komponen abiotik. Kedua komponen ini saling
berinteraksi sehingga tercipta  keseimbangan  dan
keberlangsungan hidup di wilayah pantal

1) Komponen Biotik

Komponen biotk di ekosistem pantai merupakan semua

makhluk hidup yang menempati dan berperan dalam menjaga
keseimbangan kehidupan di wilayah pantai. Di ekosistem ini,
berbagai organisme saling berinteraksi membentuk suatu
sistem kehidupan yang saling bergantung antara satu dengan

yang lain. Komponen biotik terdiri dari berbagai jenis makhluk

hidup seperti tumbuhan, hewan, dan mikroorganisme yang

hidup di daratan pantai maupun di perairan laut dangkal.

Kilo 5 Beach

Terumbu karang pantai kilo 5
Sumber : https://wiww.youtube.com/watch?v=1wQEGyxtzSw

e
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Figure 2. Video Design and Learning Materials
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Figure 2 illustrates the design of the video and learning materials, which have been
developed by incorporating contextual visuals of coastal environments. This design aims
to facilitate students' comprehension of ecosystem concepts in a more tangible and
contextualized manner through the integration of text, images, and videos. From a
pedagogical perspective, the material is presented using a multimedia learning approach
to enhance conceptual understanding and alleviate students' cognitive load. Interactivity
is afforded through video playback controls and material navigation, allowing students
to engage in independent and sequential learning.

D. EVALUAS! MODUL 4: PELESTARIAN DAN
KEPEDULIAN LINGKUNGAN
geia ke anah A TUJUAN PEMBELAJARAN

evaluasi di bawah ini untuk menilai pemahaman
mengenal dampak pembuangan sampah dan

di laut serta pengaruhnya terhadap
ekosistem dan kesehatan manusia.

1Jelaskan mengapa kebiasaan masyarakat
membuang sampah ke laut dapat
menyebabkan kerusakan ekosistem dan
berkan salah satu contoh dampaknya
terhadapmanusia.

2.Berdasarkan pendapat Syah (2021), apa
alasan kerusakan lingkungan laut dianggap
sebagai ancaman yang serius bagi
keberlanjutan ekosistem?

3.Bagaimana proses tumpahan minyak di laut
dapat menghambat pertukaran oksigen, dan
apa akibatnya bagi organisme laut?

4.Mengapa logam berat seperti merkuri dan
timbal yang berasal dari limbah industri

IR T

5.Jelaskan hubungan antara  penurunan
kualitas perairan laut dengan kematian
plankton, ikan, atau burung laut.

Siswa mengidentifikasi cara menjaga kelestarian
ekosistem pesisir.

B.STUDI KASUS

Usaha masyarakat Luwuk dalam mengelola wisata
ramah lingkungan.

SAMPAH|
TANGGUNG JAWABKU

g Jawabs

C. AKTIVITAS REFLEKTIF

pantai.

Siswa membuat kampanye video pendek (30 detik)

24

’

Figure 3. Evaluation and Reflection Design
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Figure 3 illustrates the design of the evaluation and reflection features, which are
intended to assess learning achievement while fostering students' self-reflection. The
evaluation is implemented through interactive questions that provide immediate
feedback on students' responses. From a pedagogical standpoint, the reflection feature is
designed to enhance students' metacognitive skills and awareness of their own learning
processes. The interactivity aspect is manifested in the direct response mechanism and
the active engagement of students in the evaluation and reflection process.

The final phase of the research involves the validation of the e-module product to
evaluate its feasibility and significance using a systematic validation instrument.
Validation was conducted by content experts and media experts. Practicality and
effectiveness tests of the e-module were performed at SMPN 1 Luwuk Timur with 30
students. The evaluation results encompass content quality, design, attractiveness, and
learning relevance, as presented in Table 4 through Table 9.

Table 4. Results of Expert Material Validation Test

Assessment Aspect Percentage (%)  Category/Description
Content Feasibility 98 Valid
Language 90 Valid
Presentation 90 Valid
Aspects of an Approach to Shaping an 88 Quite
Total 366
Average 91.5 No revisions required

Table 5. Results of Media Expert Validation Test

Assessment Aspect Percentage (%) Category/Description
Media Appearance/Design 93 Valid
Media Eligibility 91 Valid
Interactivity 88 Valid
Presentation of Material in Media 91 Valid
Building for Environmentally 90 Valid
Caring/Awareness Character
Total 362
Average 90.5 No revisions required

Based on the assessment by the subject matter expert validator (Table 4), the e-
module obtained a score of 91.5 % (category: no revision needed), While some notes
were provided, such as the inclusion of activities to promote environmental awareness,
this e-module has been enhanced to strengthen its character-building aspect. It now
incorporates a series of reflective activities and real action projects (project-based
learning) within each learning module. These activities encompass post-material
reflective journaling and mini environmental projects, such as creating educational
posters, organizing a plastic-free school campaign, or conducting community-based
beach clean-up actions.
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The media expert validator (Table 5) gave a score of 90.5% (category: no revision
needed) and also recommended minor revisions. In response to the suggestions from the
media expert validator, an interactive navigation menu will be added on each main page
of the e-module, including a learning roadmap, quick access buttons to each video
feature, and breadcrumb navigation to ensure user orientation remains maintained
throughout usage. In addition, all video links have been verified and updated, with
inaccessible content replaced. During the development stage, the e-module was tested in
practice by a Biology teacher and students at SMPN 1 Luwuk Timut. The findings are
presented in Table 6 and Table 7.

Table 6. E-module Practicality Test by Teacher

Assessment Aspect Percentage (%) Category/Description
Content/Material 96 Very Good
Presentation 95 Very Good
Appearance & Media 100 Very Good
Engagement & Interactivity 98 Very Good
Advantages 100 Very Good
Total 489
Average 97.8 No revisions required

Table 7. E-module Practicality Test by Students

Measurements Statement Percentage (%) Category

The text and images in the E-module are

Usability easily readable and understandable 95.6 Very Good
The instructions for use in the E-module are 95.0 Very Good
clear and easy to follow
ghg E-module is readily accessible on my 88.9 Good

evice
E-modules are gultable for both independent 96.6 Very Good
and group learning

Main The developed E-module is both visually

Attraction appealing and enjoyable 93.3 Very Good
The content of the E-module is congruent
with the current lesson under study 90.6 Very Good
The questions and exercises within the e-
module facilitate my practice and 91.6 Very Good
comprehension of the material

Lear.nmg The e-modu.le has s1gr.nﬁcantly enhancgd my 96.3 Very Good

Motivation comprehension of environmental materials
I find myself more motivated to learn with
the newly developed e-module 20.0 Very Good
f would like to use this E-module in future 98.3 Very Good
essons

Total 936.2

Average 93.62 No revisions required
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The data obtained from the analysis of the teaching e-module's effectiveness was
collected through pretest and posttest results, each consisting of 15 questions
administered to a cohort of 30 students. The test outcomes were classified according to
the N-Gain criteria to evaluate the extent of improvement in learning outcomes. A t-test
was employed to statistically assess the significance of the differences between the pretest
and posttest results. These findings are detailed in Table 8 and Table 9.

Table 8. Significant Performance and N-Gain
Descriptive Statistics
N Minimum Maximum Mean  Std. Deviation
NGain_Score 30 0.50 0.83 0.6316 0.08924
Valid N (listwise) 30

Table 9. Effectiveness of E-modules using T-test (Paired Samples Test)

Mean Std. Deviation t df  Sig. (2-tailed)

PreTest - PostTest -37.23333  6.96139 -29.295 29  0.000

Discussion

The present study successfully developed an educational e-module centered on
educational tourism at Kilo 5 Beach, which satisfies the criteria of feasibility and
meaningfulness in biology education, particularly concerning environmental topics for
junior high school students. The Research and Development (R&D) methodology
employed facilitated a systematic and structured product development process,
encompassing comprehensive needs assessment, product design tailored to student
characteristics and the local context, and stages of validation and product trials involving
various stakeholders. This approach ensures that the resulting product is not only
innovative but also relevant and applicable within the context of everyday classroom
learning.

Observational data during the exploration phase indicated that learning media in
schools remain predominantly conventional textbooks, with relatively limited integration
of technology. This condition highlights a disparity between technological advancements
and classroom practice, which continues to rely heavily on traditional methods. These
findings align with previous research indicating that the integration of digital media in
education remains suboptimal in many secondary schools, necessitating further efforts to
support teacher adaptation and capacity-building, as well as the provision of adequate
infrastructure (Haleem et al., 2022; Msambwa et al., 2024). Consequently, the
development of an educational-tourism-based e-module that capitalizes on the unique
attributes and potential of the Kilo 5 Beach location offers a practical contribution by
enriching learning resources, while simultaneously enhancing student motivation and
interest in learning through a more contextual and inspiring approach.
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Validation by content and media experts resulted in an exceptional validation
score, averaging above 90%, indicating that the developed e-module is suitable for
implementation without requiring major revisions. This validation score highlights the
quality of a product that aligns with instructional standards and addresses student needs,
particularly in enhancing character development related to environmental stewardship
through reflective activities and real-world, project-based initiatives. This outcome
represents a positive response to the growing emphasis on character development within
the curriculum. The incorporation of journaling activities and mini-environmental
projects exemplifies a robust integration between learning content and student character
development (Fahmy et al., 2015; Birhan et al., 2021). Encouraging students not only to
comprehend the material theoretically but also to internalize values of environmental
consciousness through experiential learning (Mahsun et al., 2025).

The results of the practicality assessment, which demonstrated excellent scores
from both educators and students, suggest that this e-module is not only theoretically
viable but also practical and engaging for use in the educational process. The positive
perceptions expressed by students, particularly regarding ease of access, material
relevance, and enhanced motivation to learn, corroborate the effectiveness of the e-
module as an innovative alternative learning medium. Furthermore, favorable feedback
from teachers indicates that this tool can be seamlessly integrated into existing teaching
practices without imposing any significant additional burden.

The results of the e-module effectiveness test, evaluated according to the N-Gain
criteria, reveal a score of 0.6316, indicating moderate effectiveness. The t-test analysis
yields a value of 0.000, signifying a significant difference between pretest and posttest
results. These findings suggest that the developed e-module is appropriate for
implementation in biology education, particularly in environmental topics, to enhance
students' appreciation for their environment. The e-module, employing a collaborative
learning approach, is most effective in facilitating significant improvements in self-
efficacy, motivation, and learning outcomes (Delita et al., 2022; Marzani et al., 2023).
E-modules can function as a learning medium capable of enhancing 21st-century
thinking skills and abilities (Wati & Syafriani, 2023; Fadhilah & Thahir, 2023;
Fitriana et al., 2024).

This research significantly contributes to the development of learning media that
integrate local wisdom and digital technology, aligning with students' needs and
addressing curriculum demands that increasingly emphasize 21st-century competencies.
The practical implication of this study is that educators can employ this e-module as an
interactive learning tool to effectively cultivate environmental awareness. Additionally,
learning media developers can adopt the location-based edutourism e-module
development model as an innovative alternative, which can be further expanded for
other educational materials.
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CONCLUSION

This study has successfully developed an e-module based on the Pantai Kilo 5
Luwuk edutourism in Banggai Regency, which has been demonstrated to be valid,
practical, and effective for teaching biology on environmental topics in junior high
schools. This product meets eligibility criteria with expert validation scores exceeding
90%, indicating a strong alignment between academic content and the local edutourism
context. The e-module significantly impacts student learning outcomes, with an N-Gain
score of 0.63 (medium category). This improvement indicates that the e-module is not
only effective in reinforcing concept mastery but also serves as a contextual learning tool
that supports the internalization of environmental awareness values, thereby laying a
foundation for cultivating a love for the environment among students. The theoretical
implication of this research enriches the development model of digital learning media
using an edutourism approach, while its practical implication offers an alternative
solution for junior high school biology teachers—or their equivalents—who require
contextual learning media. The limitation of this research lies in its trial scope, which
was restricted to one school; thus, further verification is needed to generalize the
findings. However, overall, this e-module product has fulfilled the criteria as an
innovative learning medium that bridges biology theory with environmental
conservation practices based on local wisdom.
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