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Abstract: Education is a key factor in tackling climate change, and educational tourism (edutourism)
is anew approach to environmental education with supporting teaching materials. This research aims
to develop and evaluate the effectiveness of a science module on educational tourism, integrated
with environmental education, for enhancing students’ ecological awareness. The module was designed
using the 4D development model (define, design, develop, and disseminate) within an ELP approach.
Validation by 10 experts, including experts in learning, environmental, and educational tourism, as
well as research instruments, confirmed that the module and instrument were suitable for use. The
implementation phase tested module effectiveness using a quasi-experimental design with a non-
equivalent control group across three meetings, including field observations, presentations of
observational results, and the design of simple solutions to environmental problems. A total of 75
students from 3 secondary schools participated in this study, with 43 in the experimental group and 33
in the control group. Descriptive analysis indicated an increase in ecological awareness in both groups,
with a larger increase in the experimental group, as evidenced by post-test averages of 19.79 and
16.03, respectively. Further analysis with ANCOVA showed a significant effect of the instructional
treatment on post-test scores after controlling for pre-test differences (F(1, 73) = 9.066, p = 0.004,
partial ¢ = 0.110). The findings suggest that edutourism-based learning, which emphasizes direct
interaction with nature, observation activities, and student-designed solutions to environmental problems,
effectively promotes student ecological awareness. This study contributes to contextual and
constructivist learning literature by demonstrating the role of authentic, ecology-based learning
experiences in science education. However, implementation challenges related to access, logistics,
and limited intervention duration remain. Future research should explore longitudinal and interdisciplinary
approaches, including technology-supported alternatives, to overcome contextual constraints.

Keywords: environmental education, educational tourism, ecological awareness, integration, science
module.
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B INTRODUCTION

The importance of environmental
awareness in modern society requires education
that fosters a deep understanding of ecosystems
and environmental responsibility (Ramirez Suarez
etal.,2023; Susbiyanto et al., 2024). Education
plays an important role in addressing climate

change, shaping human understanding of
environmental issues, and fostering
environmentally friendly lifestyles (I. Erhabora &
U. Don, 2018; Ma et al., 2023; Makrooni et al.,
2025). Education is essential to address
environmental problems, and raising ecological
awareness through education is critical (Hajj-
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Hassan et al., 2024; Ibanez et al., 2020).
Environmental education plays a vital role in
addressing global challenges, including climate
change, pollution, and ecosystem degradation
(Husin et al., 2025; Velempini, 2025). The
integration of environmental education into science
learning is highly relevant, as science subjects
inherently examine interactions among humans,
living organisms, and the environment (Littledyke,
2008; Punzalan, 2024; Sukma et al., 2020; Wals
etal., 2014). Science education must therefore
aim to shape global citizens who are
environmentally, socially, and ethically conscious
(Picardal, 2025).

Given these considerations, it becomes
essential to integrate environmental education into
subject matter content, including science, which
is highly relevant to shaping students’ character
and concern for the environment (Carvache-
Franco et al., 2019; Mwendwa et al., 2017).
Environmental awareness requires contextual
learning experiences in which students not only
understand ecological concepts but also
experience their connection to everyday life and
the surrounding environment. In this context,
edutourism offers a pedagogical alternative that
is both theoretically and practically relevant.
Edutourism integrates the principles of contextual
learning and authentic environmental exploration
into the science learning process. This learning
approach is rooted in the concept of ecotourism,
which emphasises the educational component of
the ecological system and associated practices,
and the responsibility to the natural environment
(Torsney et al., 2025). This learning approach
can enhance students’ ecological awareness, as
experiences in nature can promote environmental
education and strengthen commitment to
conservation action (Whitburn et al., 2023).
Therefore, the development of integrated science
modules for environmental education based on
educational tourism is important, as it supports
the development of teaching materials and

simultaneously bridges activities within and
outside the classroom.

The module is adapted to the learning
context, namely the tourist site, to ensure
contextual relevance. Contextual-based modules
in environmental education learning are suitable
for use as additional teaching materials (Byla et
al., 2024). Module developed following an
Epistemic Learning Pattern (ELP), adapting it
to student characteristics and the desired module
specifications. ELP conceptualizes learning as an
active epistemic process involving the
construction, evaluation, and reflective use of
knowledge through meaningful engagement with
authentic problems. ELP involves an active
process of constructing, evaluating, and using
knowledge reflectively and collaboratively
(Richter & Tiffin-Richards, 2024). These
principles make ELP particularly suitable for an
integrated science module based on educational
tourism, in which real environmental issues
encountered at tourism sites serve as the core
learning context. ELP is integrated with real-life
experiences, enabling them to transfer the
knowledge they have developed to real-world
situations. “Authentic learning”, which combines
academic content with activities that resemble
professional or real-life practices, is a key
component of ELP (Nachtigall & Firstein,
2024).

Edutourism provides authentic ecological
phenomena that naturally position problems at the
center of learning, aligning with ELP’s problem-
centered orientation (Sridana et al., 2025).
Through collaborative observation, discussion,
and reflection during field-based learning, students
engage in epistemic practices that deepen
conceptual understanding while simultaneously
shaping environmental attitudes and awareness.
Prior studies indicate that constructive and
collaborative epistemic learning environments
support deeper understanding and meaningful
learning outcomes (Ko et al., 2025; Moon et al.,
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2024). ELP emphasizes collaboration and
reflection in building shared knowledge (Singh,
2022). Therefore, integrating ELP within an
edutourism—based environmental science module
offers a theoretically framework for fostering
students’ ecological awareness by connecting
scientific knowledge construction with authentic
environmental experiences.

This integration represents a novel
contribution to the development of science
modules by incorporating a framework that
places greater emphasis on students’ active
engagement in constructing their own knowledge.
To the best of our knowledge, research that
explicitly examines the possible role of the
edutorism learning concept has not yet been
conducted. Many researchers have examined
teaching modules designed to build students’
environmental awareness. However, only a few
have developed integrated science modules for

environmental education based on edutourism.
Several studies (Arslan & Karaku®, 2024; Diez-
Ojedaetal., 2025; Ma’rufah et al., 2021; Sueb
etal.,2021; Wai Ying et al., 2024) have shown
that integrating environmental issues in various
forms, such as game education, Service-Learning
(SL) Program, whether through socioscientific,
contextual, or digital technology approaches, can
strengthen learning outcomes while building
students’ ecological awareness. However, these
studies did not specifically integrate environmental
science learning into students’ environmental
conditions and develop supporting learning
modules. Therefore, this study aims to develop
and test the effectiveness of an integrated
environmental education science learning module
based on edutourism on students’ ecological
awareness. In summary, the differences between
the current research and previous studies have
been outlined in Table 1.

Table 1. Differences between current research and previous studies

Researchers Research Integration - Level Types of
Design school Teaching Materials

(Arslan & quasi- No- fifth-grade level of ~ Web 2.0-Based Digital Games
Karakus, 2024) experimental secondary school Materials
(Diez-Ojeda et quasi- No-Primary Education Service-Learning (SL)
al., 2025) experimental Degree program
(Ma’rufah etal., R&D No - Senior High School based on socioscientific
2021) Issues
Sueb et al. Quasi- No - Senior High School Ecosystem module-based
(2021) experimental on inquiry
Wai Ying et al. Quasi- No - Junior High School Virtual reality-modul
(2024) experimental

Current research 4D
School

Science - Junior High

Science Module - Environmental
Education based on edutourism

The studies presented in Table 1
consistently demonstrate that integrating
environmental education into science learning
improves students’ pro-environmental
knowledge, attitudes, and behaviors. However,
most previous studies remain confined to

classroom-based contexts and are not integrated
with science instruction. Moreover, environmental
contexts are often used illustratively rather than
functionally, and only a limited number of studies
explicitly employ an ELP framework. Empirical
research that systematically integrates edutourism
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as a core learning context within science modules
is still scarce. Addressing this gap, the present
study develops an integrated science module
grounded in ELP and embedded within an
edutourism setting, positioning real-world
environmental locations as epistemic spaces for
fostering students’ ecological awareness.

Based on the description above, this
research aims to develop a module and test its
effectiveness. To achieve this objective, several
research questions are formulated.

RQ1: What is the form of an integrated science
teaching module for environmental
education based on edutourism?

RQ2: Is the integrated science module of
environmental education based on
edutourism effective in increasing students’

ecological awareness?
B METHOD
Participans

The participants in the current study were
secondary school students in North Lombok,
Nusa Tenggara Barat, Indonesia. The population
comprised all seventh-grade classes in public
junior high schools in North Lombok that shared
similar characteristics. They were selected using
purposive sampling. The purpose is to select
participants for the ecotourism program. In this
case, the selection criteria for schools in the
experimental group are that they have an
ecotourism program and are located near
ecotourism sites. In the selection process, three
schools, with a total of 76 students, participated
in this research. They were divided into
experiment and control groups. There were two
schools in the experimental group: MTs NW
Nipah (26 students) and SMP Satap Tanjung (17
students). In total, 43 students were in the
experimental group. In the control group, there
was one school, namely SMP 1 Pemenang, with

33 students. Initial equivalence was tested using
ANOVA (Levene’s test) and confirmed to be
equal (sig. p-value > 0.05).

Design and Procedure
This research was in the research and
development category and used the 4D model
(Figure 1). This model was chosen for its
systematic nature and the clarity of'its functions
at each stage, which facilitates the organization
of learning media development steps and
provides validation and testing phases to ensure
product feasibility (Hariyanto et al., 2022;
Indaryanti et al., 2025). To assess effectiveness,
a quasi-experimental design was employed. The
research was conducted in May-August 2025.
This research used a 4D development model
consisting of the stages define (identification of
problems and objectives), design (initial design
and product specifications), develop (creation and
validation), and disseminate (limited
implementation and distribution) (Figure 1)
(Montori & Jacobus, 2025; Syam & Furwana,
2022; Tampubolon & Sipahutar, 2024). During
the define stage, researchers identified teacher
challenges, suitable characteristics of science
learning, and the potential of educational tourism.
The design stage involved selecting module type
and creating learning steps, worksheets, and
assessments. In the development stage, the
module was completed and validated by experts.
Finally, the implementation phase tested module
effectiveness using a quasi-experimental design
with anon-equivalent control group (Table 2) and
intervention comprising three meetings (Table 3).
Information:
O : pretest and posttest
X : treatment (the experimental class learning with
the science module of environmental education
based on edutourism and the control class
learning with discussion, as always done by
science teachers, and did not use the module).
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Design

Deflne initial design and
product

specificationsChoose
identification of Research Method
problems and

objectives

= researchers identified
teacher challenges
suitable science
leaming
characteristics
educational tourism
potential

= involved selecting
module type

» creating leaming
steps, worksheets,
and assessments

—

: limited ,
develop implementation and
distribution
creation and the implementation
validation phase tested module
the module was effectiveness using a
completed and quasi-experimental
validated by seven design with a non-
experts: two in equivalent control-
learning, two in | group design |
environment, one in A y
educational tourism, . _d

and two in instrument.

N\

7

Figure 1. Research procedure

Table 2. A non-equivalent control-group design

Group Pretest Treatment Posttest
Experimental class O X 02
Control class O - 0O

Table 3. Intervention procedure

Phase

Deskription

Pre-Intervention
(meeting 1)

Pretest to determine students' initial ecological awareness. To explore
students' initial knowledge in the experimental class related to

environmental knowledge, especially the concept of ecosystems

Intervention
(meeting 2-4)

The experimental class employed an integrated environmental education
approach grounded in educational tourism, with exploration of the

surrounding environment. In contrast, the control class used
conventional instruction without environmental exploration outside the
classroom and did not use the module.

Post-Intervention
(meeting 5)

Post-tests for both groups. repetition to reinforce concepts.

Instruments

The instrument used in this study was a
student ecological awareness test consisting of
four essay questions representing four indicators:
environmental knowledge, environmental attitudes
and values, pro-environmental behavior, and
environmental problem-solving skills. The
instrument was developed by synthesizing
ecological awareness indicators proposed by
Ikhsan et al. (2025), Liu & Green (2024), and

Maleknia & Zamani (2025). Students’ responses
to the essay test were assessed using an analytic
rubric consisting of several main components
(Rani et al., 2023; Shodiq et al., 2025). Each
component was scored based on the
completeness and accuracy of the students’
answers, with a maximum total score of 10. For
example, the environmental knowledge indicator
comprised identifying human activities (3 points),
analyzing their impacts on interactions among
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living organisms (3 points), and linking these
activities to climate change (4 points).

Content validity was evaluated through
expert judgment involving five experts (three
subject-matter experts and two experts in
statistics and research methodology), yielding an
average feasibility score of 3.56, which falls within
the acceptable range (3.41 —4.20) suitable for
use with minor revisions (Creswell & Guetterman,
2019; Riduwan, 2015; Sugiyono, 2020).
Reliability analysis indicated a Cronbach’s Alpha
coefficient of 0.715, which falls within the
acceptable range (0.70—0.79), indicating that the
instrument is reliable and suitable foruse (DeVellis,
2017).

Data Analysis

To evaluate the effectiveness of a module,
using Analysis of Covariance (ANCOVA) after
meeting the assumptions (Shapiro-Wilk normality
and Levene’s homogeneity). The criteria were that
ifthe sig. (p-value) <0,05, there was a significant
difference, and if the sig. (p-value) > 0,05, there
was no significant difference (Ocakodlu &
Macunluoglu, 2023; Tomarken & Serlin, 1986).

MODUL AJAR

IPA Terintegrasi Pendidikan
Lingkungan Berbasis Eduwisata

i Oleh:

R. Didi uswaré etal |

[ ] RESULT AND DISCUSSION
RQ1:What is the form of an integrated
science teaching module for environmental
education based on edutourism?

After analyzing the problems and needs,
suitable characteristics of science learning, and
educational tourism potential, including the
textbooks used by teachers, it was found that
environmental education was not directly
integrated. Therefore, there was a need for
additional supporting teaching materials, namely
modules integrated with environmental education.
Several studies have shown that using modules
can increase student motivation (Fidiastuti et al.,
2021; Rofisian & Rahmawati, 2020; Triyanto &
Aryani, 2022) and enable independent learning
outside the classroom, either in the form of
distance learning or project-based learning (Sabila
et al., 2024; Tabuena & Villareal, 2024). The
module content follows a pattern (Figure 2): the
initial activities consist of Let § Listen, Let s Read,
and Let 5 Guess. The second activity consists of
Let s Find Out, Let s Discuss, Let s Tell a Story,
Let’s Conclude, and Let's Practice. The final
activity includes My Reflection.

DAFTAR ISI

Caver
Halaman Judul
Ents Fenzantar
Draftar I3i
Capaian Pembelsjaran dan Ranglsism Tojosn Pembels jaran
Pertemuan Ke-1

Ayo Memyuimak

4 0 Ee .

Ayo Membaca
Ayo Memebhak
Ayo Mencars Taiu

bk

Rafieksifu g
Pertemuan Ee-2

Ayo Aferuimak 11
Ay Menonfon_ 11
Ayo Bercerita 12
Avo Afayimoy fon 13
Ayo Beriori 14
RefTeksiku 15

Pertemuan Ke-3
Ava Aemyimai 17

Aya MEmbocg 18
Aye Memcart Ty 12
Ava Berdiskusl 21
Ay Menyimpuian 22
RgfTekxiku 23
Daftar Pustslos 24
Instrumen Penzolursn Kessdarsn Elologis Siswe 5
Lembar Observasi Pembelajaran ']
Dol i I

Figure 2. The module cover and content
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Next, identify relevant scientific materials
to integrate into environmental education.
Science learning is the most suitable area for
integration with environmental education (Sukma
etal., 2020). The integrated learning material is
“the interaction of living things with their
environment.” The selection of materials is aligned
with the learning outcomes and goals of

environmental education. Research by Punzalan
(2024) and Sabatini et al. (2023) indicates that
integrating environmental education into science
instruction in secondary schools can enhance
students’ environmental knowledge and awarenes
. Topics such as energy, living systems, pollution,
waste management, and conservation are highly
relevant integration of environmental education.

Ler's Practice (T5 Minutes)

Complete the table belowsh by describing the types of imteractions and theis impacts on the e

rnent beasel on the nrages provided:

Ecosystem components

Types of

interactions

Forms of
interaction

Ecosystem impact Simple
Solution
Alternative
{if pollution occurs)

Fish need
water as a
place to live.

»

Fish absorb
dissolved

oxygen in

water through | domestic waste),
their gills and
release carbon | can decline drastically.
dioxide.
Fish need aqua | food chain and
tic plants as.
food source. aquatic

If water is polluted
(by industrial,
agricultural, or
fish populations
‘This disrupts the
the balance of the

CCOSYSIEM, ......

Figure 3. Example of the form of environmental education integration
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Let's Read (10 Minutes)

Read the story below carefully. Then, tell your friends wi the story

Ecosystem

Sinar matahari

=

Burung

The image shows several components, such as water, trees, grass, snails, frogs, and other compenents, From
this image, you can see how important the environment is to our lives and how everything interacts with each

other.

Let's Read (3 Minuies)

Read the story below fuily. Then, tell y

friends

h the story

Comparison of Clean and Polluted Environments

Do you love clean beach? Clean beach offer
beautiful and refreshing naturl sceriery. e
air around the beach feels cool and fresh, acco-
mpanied by a gentle breeze that carries the dis-
tinctive scent of the sea. Along the shoreline,
coastal plants grow green, providing a natural
balance to the environment. Birds fly in the

sky, while small crabs crawl among the clean,

waste-free coral.

The supp dly clear s appears murky
and polluted, while an unpleasant odor emana-
tes from piles of rotting garbage. Marine anim-
als such as crabs and birds appear to be avo-
iding or trapped by the waste that pollutes their
habitat. Coastal plants also wither and die due
to pollution. This dirty beach reflects a lack of

human awareness of environmental cleanliness,
If not addressed immediately, damage to the
coastal ecosystem will worsen, harming all livi-

ng things, including humans.

Do you ride a bicycle or motorcycle to school?
Cyecling is an alternative way to reduce air pollu-

tion because it doesn't emit harmful substances it

carbon monoxide.

In big cities, people use many vehicles which

can cause an increase in air pollution. Cycling is

helpful in reducing pollution because it doesn't

emit harmful substances like carbon monoxide.

Figure 4. Example of environmental education integration in the et 5 read activity

Figures 3 and 4 show the integration of
environmental education into several student
activities. This integration adapts to the students’
local environment to make learning more
contextual. Several studies have concluded that
students who learn using an environmentally

contextual approach demonstrate improved
learning outcomes and active engagement in
learning, both in science, mathematics, and
geography (Nurdin et al., 2017; Nurmiati et al.,
2022; Ratnasari et al., 2024). Students who are
directly involved in environmental research-based
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learning and the integration of environmental
values exhibit increased curiosity and strengthen
their morals and ethics (Hadi et al., 2022;
Hermino & Arifin, 2020; Safti et al., 2024).
Additionally, Wildan et al. (2021) stated that an
environment-based contextual approach
develops students’ character and critical thinking
skills.

Contextual, environment-based learning is
also evident in the “Let’s Find Out” activity
(Figure 5), in which students directly observe their
surroundings and tourist attractions, such as
ecosystems around beaches, zoos, and/or turtle
conservation areas. This is because the module
uses an educational tourism approach.
Educational tourism-based learning provides

Kegiatan Inti

Let's Find Out (95 Miniies)

Gather in your groups and go (o the beach near your school, 10 the 200, or to a turtle conservation area (o
observe the interactions between living things and: their emvironment. Observe and record the interactions
between living things and their environment, a5 well as any environmental pollution found, on the worksheet
provided. :

STUDENT WORKSHEETS (LKS) I
. Work Instructions
QObscrve the cnvironment around your obscrvation site.
. Record your findings in the observation table below.
. Interview the local community around your ebservation site.
Discuss your observations with your group.
Draw simple conclusions based on the collected data..
Tools and Materials
. Observation sheet
. Pencil/pen
3. Documentation tool (optional: cell phone/recorder)
4. Watch/timerLembar

o e w o

Ecosystem Type: Coastal areas or areas around coastal areas which are often used as tourist and
ecotourism destinations

No. | Type of living creature Environmental Type of interaction Influence on the
(biotic) components environment
(biotic/abiotic)
L Sand crabs Eat leaf litter. Eating the remaining, Helps decompaose

leaves arganic matter,

Conduct interviews with loeal people:
I. MiMrs, has the air temperature increased of feels hotter than in previous ycars?

Explain!

2. Isthe scalevel rising? Explainl

3. Are there any fishermen here who catch fish by bombing or using potassium poison?

4. Where do local peaple throw away/collect rubbish?

direct learning experiences in real environments,
enabling students to be more active and interactive
in understanding environmental material
(Gonzalez-Herrera & Giralt-Escobar, 2021; Nur
Fitria, 2024; Pratami et al., 2025). Structured
educational tourism learning, accompanied by
effective modules and guides, has been shown to
foster environmental care, including students’
understanding of conservation and the responsible
use of resources (Jufri, 2023; Romlah et al.,
2024). Furthermore, Zatsepina et al. (2020)
reported high student interest in educational
tourism. The full version of the module can be
seen at the following Ilink: https://
drive.google.com/file/d/1E4DY gnSPnU-
6cwM7busrhReln1jCKS5rM/view?usp=sharing.

STUDENT WORKSHEETS (LKS) IT

D. Observation Sheet

Ecosystem Type: Local Zoo or Turtle Conservation Area

No. | Animal Names | Natural Habitat | Adaptation Interaction with the
(Biotic) environment
(Biotic/Abiotic)

‘Threats from
Climate Change

1. | Elephant Forest Limited space | Eating grass and drinking | Forest fires
water oceur du to hot
weather

Conduct interviews with zookeepers or turtle conservation area staff:

. Why is it important o protect or preserve the animals that live here?

2. What would happen if these animals died or became extinet?

3. Isthere any impact on our lives if these animals in nature are not protected?

Figure 5. Form of educational tourism-based learning in the let 5 find out activity
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Validated by experts involved five experts:
two in learning, two in environment, and one in
educational tourism. Learning experts assessed
curriculum alignment, objectives, material,
strategies, assessments, and readability.
Environmental experts evaluated integration with
respect to issues, relevance, activities, character

development, the use of real data, and attitude
change. Educational tourism experts assessed
integration, local resources, location suitability,
activities, and potential student impact. The
validation results showed learning experts’,
environmental experts’, educational tourism
experts’, and instrument experts’ (Table 3).

Table 3. Module validation results

Validator Score  Score Range Decision
Learning experts’ 3.75 3.42-4.20 Used with minor revisions
Environmental experts’ 3.69 3.42-4.20 Used with minor revisions
Educational tourism 3.63 3.42-4.20 Used with minor revisions

experts’

Source: (Fraenkel et al., 2012; Riduwan, 2015; Sugiyono, 2020)

This indicated that the module met the
eligibility criteria for content, presentation, and
relevance to environmental education and
educational tourism. It was suitable for use, with
minor revisions based on validator input, as it was
developed with environmental considerations and
students’ learning environments in mind. This
aligned with Slovinsky et al. (2021), who showed
that a socio-scientific context-based science
learning module, developed with students’ needs
and environment in mind, improved intrinsic
motivation and student satisfaction in science
learning. Developing student worksheets oriented
toward local environmental wisdom has also been
shown to improve student motivation and learning
outcomes in environmental pollution (Muliawan
etal.,2024).

After validation, the module was
implemented in three meetings. In the first meeting,
lasting 3 % 40-minute sessions (120 minutes),
students analyzed interactions and pollution and
then proposed solutions. Learning ran smoothly,
with active and motivated student participation,
especially at the tourist site. They identified
interactions between living things and their
environment, including the problems/pollution
they encountered, and conducted interviews. This

is a “lets find out” activity in the module
(Figures 6 & 7). Whitburn et al. (2023) reported
that environmental education fieldtrips were
associated with increases in pro-environmental
behaviour and support for conservation compared
with control conditions. These findings are in line
with the research results. Pulido et al. (2025) state
that learning activities conducted outside the
classroom environment can increase student
engagement, motivation, and academic
achievement. Furthermore, quasi-experimental
studies comparing field-trip-based instruction
with conventional instruction indicate that students
participating in field trips exhibit significantly higher
levels of active participation and improved
learning outcomes (Supaida et al., 2025).

In the second meeting, lasting 2 x 40
minutes (80 minutes), students discuss and
present the results of their field observations. This
is a “lets tell a story” (presentation) and a
practice activity in the module (figure 8). Activities
such as these provide students with a platform to
improve their literacy, practice communication,
and hone their critical thinking skills. Romlah et
al. (2024) and Sugiharti et al. (2025) state that
the use of modules, both print and electronic,
improves learning outcomes, scientific literacy,
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and higher-order thinking skills. Sudarman &
Ardian (2021) report that students respond well
to the use of modules, find the material easier to
understand, and are more motivated to learn.
Moreover, Kholik et al. (2025) state that the use
of modul in learing increases student involvement,
motivation, understanding, and competence.

In the final 3 % 40-minute sessions (120
minutes), students attempt to design simple
solutions to the environmental problems they
encounter. This is a “let’s discuss and let’s
conclude” module activity (Figure 9). This activity
trains students to think critically and develop

environmental problem-solving skills. Empirical
research shows that when students engage in
environmental science projects, including
designing and completing real-world
environmental tasks, there is a significant increase
in students’ environmental knowledge and
scientific attitudes (Al-Balushi & Al-Aamri,
2014). In addition, the problem identification and
solution design process not only strengthens
environmental knowledge but also fosters critical
thinking and problem-solving skills as students
design solutions to real environmental issues
(Syamsudin et al., 2025).

Crme (]

B

Figure 7. The coastal ecosystem and interviews with conservation officers
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Figure 9. Students designing simple solutions and presentation design results

RQ2. Is the integrated IPA module of
environmental education based on
educational tourism effective in increasing
students’ ecological awareness?

The descriptive analysis provides a
preliminary picture of the impact of the
environmental education science module, based
on edutourism, on students’ ecological

awareness. Table 5 depicts the result of the
descriptive analysis. The pre-test mean score in
the experimental group was 14.17, whereas the
post-test mean score was 19.79. This result
indicates an improvement in the students’
ecological awareness in the experimental group.
However, a similar pattern was observed in the
control group, with a pre-test mean score of
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11.33 that was lower than the post-test mean of
16.03. It explains that students who did not learn
through the module also increased their ecological

awareness. However, the experimental group’s
mean score was higher than that of the control

group.

Table 4. Descriptive data on student ecological awarness in the experiment and control group

Group Mean Std. Deviation N  Minimum Maximum
Pretest  Experiment 14.17 4.178 42 7 23
Control 11.33 3.647 33 4 24
Total 25.5 7.825 75 11 47
Posttest  Experiment 19.79 4.786 42 9 32
Control 16.03 4.448 33 9 27
Total 35.82 9.234 75 18 59

To further emphasize the significant
difference between the experimental and control
groups, an ANCOVA was conducted. Before the
ANCOVA test, an assumption test was carried
out with the results (sig. > 0.05) of normally
distributed and homogeneous data (Table 5). The
analysis shows a significant main effect of group
on students’ ecological awareness scores (Table
7). The ANCOVA results indicated a statistically
significant effect of the overall model on students’
ecological awareness, F(2, 73) = 8.046, p =
.001, with a partial ¢? 0of 0.181, accounting for

18.1% of the variance in posttest scores. The
pretest score, used as a covariate, had a
significant effect on the posttest scores, F(1, 73)
=7.718,p=0.007, partial ¢>=0.096, suggesting
that students’ prior knowledge contributed
moderately to learning outcomes. After controlling
for pretest scores, the class variable showed a
significant effect on posttest scores, F(1, 73) =
9.066, p =.004, partial ¢*>=.110, indicating a
meaningful difference in learning outcomes
between groups attributable to the instructional
treatment.

Table 5. Results of normality and homogeneity assumption tests

Measure Group Shapiro- Normal Levene's Homogeneous
Wilk Assumption Test Assumption
Pretest Experiment 0.411 Normal 0.305 Homogen
Control 0.784 Normal
Posttest Experiment 0.924 Normal 0.821 Homogen
Control 0.158 Normal
Table 6. ANCOVA test results
Type III Sum Mean . Partial Eta
Source (})7? Squares df Square ¥ Sig. Squared
Corrected 389.620° 2 194.810 8.046 .001 181
Model
Intercept 766.111 1 766.111 31.641 .000 302
pretest 186.874 1 186.874 7.718 .007 .096
kelas 219.507 1 219.507 9.066 .004 110
Error 1767,538 73 24213
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Figure 10. Scatter plot of pretest and posttest

These results indicated that the module had
proven effective in building students’ ecological
awareness, including understanding concepts
related to environmental education. These results
are supported by Suryanti et al. (2018), which
reveals the use of integrated environmental science
materials on pollution improves students’
knowledge, skills, attitudes, and behavior.
Similarly, integrated biology modules enhance
environmental attitudes, awareness, learning
outcomes, and participation in conservation
(Herlanti et al., 2025; Muchlisa et al., 2024;
Retnowati et al., 2020). This study empirically
demonstrates that ecology-based learning
significantly enhances secondary school students’
ecological awareness in science education. To see
the distribution of student improvement in both
groups simultaneously, here is a Scatter Plot
comparing pretest and posttest.

Figure 10 presents a scatter plot comparing
pretest and posttest scores for both experimental

and control groups with a diagonal reference line.
The distribution shows that most students in the
experimental group are positioned above the
diagonal line, indicating greater learning gains
compared to the control group, whose scores
tend to cluster closer to the line. This visual
evidence supports the effectiveness of the
edutourism—based integrated science module in
enhancing students’ ecological awareness.

One important reason for this is that
Edutourism-based learning encourages direct
interaction with nature, particularly through “let’s
find out” (observation) activities. During these
observations, students directly analyze the types
of organisms, the interactions between living
organisms and their environment, analyze the
impact of these interactions on environmental
conditions, and investigate the effects of climate
change on specific living organisms. As seen in
the student worksheet (Figure 11), students wrote
about several types of animals they encountered,
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their interactions with biotic resources (including
their food sources), threats such as hunting and
forest destruction, and the types of damage
caused by littering. Although this analysis is simple,
it indicates students’ collaborative construction
of knowledge. This experience can generate in-
depth insights into ecological processes and

D. Lembar Observas

biodiversity, ultimately fostering a sense of
conservation among students (Lo et al., 2021).
This aligns with the findings of Golubovize-Ilie
and Mikariae (2023), who highlighted that outdoor
learning significantly enhances students’ cognitive
and emotional development and increases their

engagement with nature.
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Direct interaction with nature is essential for
cultivating students’ environmental literacy and
their capacity to make sustainable choices.
Through edutourism-based learning, students are
encouraged to take ownership of their learning
by being given opportunities to explore nature
freely, engage in hands-on activities, and
experience natural phenomena directly. This view
is supported by Moshura (2023), who
emphasized that fostering environmental
awareness requires an active learning approach
that enables students to interact directly with the
natural environment. Flanagan et al. (2019)
explain that the more students grasp the nuance
ofthe ecological environment, the more likely they
are to be aware of and engage in pro-environment
activities.

This contextual approach aligns with the
ELP principle that places real-world problems at
the center of learning, enabling students to
construct knowledge through epistemic activities
such as collaboratively observing, interpreting,
evaluating, and reflecting on environmental
phenomena (Sridana et al., 2025; Richter &
Tiffin-Richards, 2024). When students are
actively involved in discussions, problem-solving,
and decision-making related to environmental
issues, they develop a deeper conceptual
understanding while simultaneously building
attitudes and concern for the environment. This
is consistent with the findings of Ko et al. (2025)
and Moon et al. (2024), who show that an
epistemic profile emphasizing collaboration and
reflection supports better learning outcomes and
deeper conceptual understanding. This is
supported by the analysis of students’ responses
inthe Let s Practice activity (Figure 12), which
shows that students can explain types and forms
of interactions, ecosystem impacts, and simple
alternative solutions when pollution occurs.
Examples of students’ responses include
“replacing gasoline engines with electric

o«

ones”, “‘protecting forests and avoiding illegal

logging”, and “not using fish bombing
practices because they damage marine
ecosystems”.

Furthermore, students are involved in
designing simple solutions to environmental
problems, such as creating posters encouraging
people to dispose of trash properly, reduce plastic
use, refrain from using explosives to catch fish,
and refrain from illegal logging (Figure 13). This
requires students to think critically and to take
action to protect the environment. Several
findings indicate that students’ activities in which
they design simple solutions to environmental
problems can increase ecological awareness,
regardless of learning approaches (Aripin et al.,
2024; Mahsun et al., 2025; Mochcco & Reyna,
2026; Murti et al., 2025; Syamsudin et al., 2025).

Overall, the integrated science module
based on educational tourism is a viable alternative
for building students’ ecological awareness, while
accounting for their needs, the integrated
materials, and the surrounding learning
environment. In line with (Muchlisa et al., 2024),
utilizing the surrounding environment as a learning
resource for students is a supporting factor in
improving student learning outcomes and
creativity in discovering learning concepts.
Furthermore, building students’ ecological
awareness cannot be achieved through short-term
learning activities alone, but rather through
ongoing and active student involvement in
maintaining the school environment, including their
family environment. Actively involving students in
maintaining the school grounds teaches them key
values: that their involvement matters and
contributes to a healthier and more enjoyable
environment (Delaliee, 2022). Furthermore,
Zahrawati (2023) emphasizes that increasing
ecological awareness cannot be separated from
the challenges faced by teachers, namely students
with diverse family backgrounds, students with
diverse characteristics and learning styles, and the
influence of students’ social interactions. Based
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Figure 13. Examples of students’ simple solution designs

on this, environmental education is integrated not Although this study was implemented in a
only in science subjects but also in other subjects.  context with access to edutourism sites, the
Bozak etal. (2023) conclude that students should  findings are transferable to schools with limited
be exposed to environmental issues inasmany access to edutourism-based learning
ways and subjects as possible. environments. The effectiveness of the module
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lies in its contextual, inquiry-based, and solution-
oriented design. Schools with limited access can
adapt the module by utilizing local and micro-
ecological contexts, such as schoolyards, waste
management systems, nearby rivers, agricultural
areas, or community environments. However,
when direct outdoor access is constrained,
teachers may complement the module with
alternative contextual strategies, including virtual
field trips and documentary-based observations.
Students can remain actively engaged in designing
solution-based outputs, such as posters,
campaigns, or action plans.

This study contributes to the growing body
of research on contextual learning in science
education by empirically demonstrating that
ecology-based learning experiences significantly
enhance students’ ecological awareness. By
integrating environmental concepts with real-
world contexts and student-designed solutions,
the module supports constructivist learning theory.
It reinforces the importance of authentic learning
experiences in fostering ecological literacy and
pro-environmental attitudes among secondary
school students. However, implementing
ecotourism-based learning requires access,
limited time, and resources, including funding,
logistics, and a team of teachers to supervise
students at the observation sites. This presents a
challenge in ecotourism learning. Edutourism often
requires significant logistical support and resources
to ensure student access to tourist sites, which
can be difficult for schools with limited budgets
or without strong policy support to meet
(Behrendt & Franklin, 2014; Nismara, 2025).

This study has several limitations. First, it
was conducted within a specific geographic and
educational context, which may limit the
generalizability of the findings to a wider range of
school settings. Second, the intervention duration
was relatively short, preventing the examination
of long-term retention and behavioral changes.
Finally, this study focused on science subjects;

future research should explore interdisciplinary
implementation and longitudinal designs to
strengthen the evidence base and develop virtual
reality learning tools for learning environments
with limited access.

B CONCLUSION

This study demonstrates that an integrated
science module based on educational tourism
effectively enhances students’ ecological
awareness, including conceptual understanding,
environmental attitudes, and engagement in pro-
environmental actions. This module enables
students to meaningfully connect scientific
concepts with real environmental issues, thereby
addressing the research objectives holistically. The
findings highlight that direct interaction with nature
fosters a deeper understanding of ecological
processes and biodiversity, while involving
students in designing simple solutions to
environmental problems strengthens critical
thinking, student agency, and a sense of
environmental responsibility.

These results reinforce the importance of
experiential and solution-oriented learning in
environmental education. This study contributes
uniquely to the literature by integrating science
content, environmental education, edutourism,
and student-designed solutions within a single
instructional framework, namely the ELP
framework, which is easily applied to different
learning environments, especially in developing
teaching modules. However, this study was
conducted in a specific sample of schools near
tourism sites, thereby limiting the generalizability
of the findings to a wider range of school
environments, and employed a relatively short
intervention period. Future research should
examine longer-term behavioral impacts,
incorporate qualitative behavioral data, and
explore low-cost or alternative contextual
strategies to address access and funding
limitations, such as developing virtual reality as a
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learning medium for integrated science in
environmental education.
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