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Introduction

Contextual and

environmental-based

Abstract: Contextual and environment-based science learning remains a
challenge, especially in enhancing students' science process skills (SPS). At
MTs Nurul Ula Desa Burai, the lack of learning materials based on
environmental exploration and the minimal use of active learning models
pose obstacles. However, the swamp ecosystem in Desa Burai is rich in
biodiversity and can be utilized as a learning resource. This study aims to
develop a guided inquiry-based LKPD incorporating swamp vegetation
biodiversity to improve SPS. Using the R&D method with the 4D model
(Define, Design, Develop, Disseminate), the study involved seventh-grade
students at MTs Nurul Ula Desa Burai. The results show that the LKPD is
highly valid (94.74%), practical for students (75%) and teachers (95%), and
effective in enhancing SPS based on observation, pretest and posttest results.
In conclusion, this LKPD is valid, practical, and effective while also
promoting and preserving the local wisdom of Desa Burai.

Keywords: Science process skills; Local wisdom; Inquiry learning; LKPD
development

laboratory practices and environmental exploration in
science learning (Perdana et al., 2023). According to

science  Deky & Akhdinirwanto (2023), the low level of SPS is

learning has become a major challenge in today's
education system. Science Process Skills (SPS) are
essential elements that students must master to
understand scientific concepts more deeply and develop
critical thinking, analytical, and problem-solving skills
(Samputri & Arif, 2023). According to Matsna et al.
(2023) SPS encompasses various aspects, including
observation, classification, measurement, inference,
hypothesis formulation, and experiment design.
Unfortunately, the mastery of SPS among students
in Indonesia remains relatively low due to the
dominance of teaching methods that emphasize rote
memorization rather than scientific exploration (Azizah
et al., 2023). This issue is exacerbated by the lack of
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also closely related to the minimal use of teaching
materials that incorporate local environmental
exploration. Traditional teaching methods that prioritize
memorization over scientific inquiry are a major
contributing factor to this deficiency (Kurniawan et al.,
2023). Moreover, the limited availability of teaching
materials integrating local environmental contexts
further hampers SPS development (Tyas et al., 2021).
This gap is also linked to inadequate teacher training,
which restricts the effectiveness of inquiry-based
learning (Mandasari et al, 2021). Addressing these
challenges requires curriculum reforms, pedagogical
improvements, and enhanced teacher training to
promote practice-based and exploratory science
education.
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An environment-based approach is considered
effective for providing a more contextual and
meaningful learning experience. Burai Village, with its
rich wetland ecosystem and biodiversity, offers an
excellent resource for local wisdom-based learning.
Research highlights the crucial role of wetland
ecosystems in supporting biodiversity and local
communities (Hardiansyah et al., 2018). Integrating
environmental-based learning in Burai Village offers
students contextual and in-depth experiences that
enhance engagement and understanding. This approach
supports environmental case studies and promotes
knowledge retention through context-based and
student-centered strategies (Sanal, 2023). Effective
implementation, however, requires flexible teaching
strategies to meet diverse student needs and alignment
with local ecological wisdom to foster community
engagement, sustainable learning, and environmental
awareness (Peng et al., 2022; |Huang et al., 2024).

However, in practice, science learning at MTs
Nurul Ula in Burai Village is still dominated by lecture-
based methods, which do not promote scientific
exploration. Teachers primarily rely on textbooks
without using local resources, and the lack of Student
Worksheets (LKPD) tailored to explore wetland
vegetation biodiversity limits students' Science Process
Skills (SPS). LKPD is an effective tool to engage students
and enhance understanding (Boimau et al., 2022), yet
many existing worksheets do not emphasize
environmental exploration or integrate effective
learning models (Astuti, 2021). The guided inquiry
model offers a solution by providing systematic
guidance for scientific investigation. This model
encourages active exploration, problem-solving, and
critical ~ thinking, = which  improves students'
understanding of ecology and biodiversity (Maryani et
al., 2023; Larassati & Rachmadiarti, 2021; Yulianti et al.,
2021). It allows students to independently formulate
hypotheses, conduct experiments, and analyze data,
positively influencing their scientific skills and interest
(Bruckermann et al., 2022; Fating et al., 2024).

LKPD can also foster teamwork and
communication through collaborative learning,
increasing motivation by connecting ecological concepts
to real-world issues (Jones et al., 2022; Qamariyah et al,
2021; Wu et al.,, 2021). The guided inquiry approach
enriches learning by helping students understand
concepts more deeply (Ou et al., 2021; Ruhter, 2022;
Suyatmo et al, 2023). To be effective, this model requires
a balance of teacher facilitation and student
independence, as well as reflection and assessment to
enhance understanding and self-regulation (Rahmawati
et al.,, 2021; Syahgiah et al., 2023). Implementing guided
inquiry not only improves academic performance but
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also fosters environmental literacy, conservation
awareness, and preparation for future scientific
challenges (Grindle et al.,, 2023; Mutammimah et al,,
2019; Zachariah et al., 2022).

According to Douglas & Llewellyn (2013), the
guided inquiry model includes key steps such as
problem formulation, hypothesis development,
experiment planning, data collection, result analysis,
and conclusion drawing. This approach has been widely
applied in various studies and has been proven effective
in enhancing students' conceptual understanding and
critical thinking skills (Hasan & Sukariasih, 2019).

Integrating local wisdom into LKPD for Burai
Village adds significant value. The local community uses
wetland vegetation for daily needs, such as gelam wood
for stilt houses and purun plants for handicrafts. This
highlights the importance of local wisdom in raising
environmental conservation awareness (Apriana et al,
2020). Research suggests that culturally-based teaching
materials engage students more effectively (Khadijah et
al., 2022). The development of guided inquiry-based
LKPD on wetland vegetation biodiversity is an
innovative solution that enhances SPS and promotes
ecological awareness. Studies show that guided inquiry
strengthens  scientific ~ skills through hands-on
experiments and data analysis (Masruhah et al., 2022),
while fostering student independence and concept
discovery (Jaya et al., 2022). Integrating this approach
into LKPD development will positively impact students’
learning outcomes.

The successful implementation of wetland
vegetation biodiversity LKPD also depends on its
validity and practicality. The validity of LKPD can be
assessed through expert evaluations, while its
practicality is determined based on feedback from
teachers and students (Nisa & Utaminingsih, 2020). he
effectiveness of LKPD is analyzed through pretest and
posttest results measuring the improvement of students’
SPS (Rahayu et al., 2021). Previous studies, such as those
conducted by Safitri et al. (2018) have found that guided
inquiry-based learning can enhance students' critical
thinking skills and scientific attitudes. Applying this
strategy in LKPD development is expected to produce
more innovative teaching materials that are responsive
to students' needs.

Integrating LKPD with an ecosystem-based
approach also supports the creation of more holistic
learning. According to Widyanti et al. (2020) utilizing the
surrounding environment as a natural laboratory can
enhance students' understanding of ecological concepts.
Thus, this research not only contributes to innovation in
guided inquiry-based teaching material development
but also strengthens the integration of science and local
culture in science learning. The findings of this study are
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expected to be applied more broadly and serve as
inspiration for the development of other ecosystem-
based LKPDs across various regions in Indonesia.
Ultimately, the development of guided inquiry-based
LKPD on wetland vegetation biodiversity has great
potential to enhance students’” SPS while fostering
awareness of the importance of environmental
conservation. With the right strategy and research-based
approach, this LKPD can become an effective and
contextual learning innovation for students in areas with
unique ecosystems such as Burai Village.

Method

This study applies a Research and Development
(R&D) approach based on the 4D model (Define, Design,
Develop, and Disseminate) as introduced by
Thiagarajan et al (1976) to develop and assess the
effectiveness of guided inquiry-based student
worksheets (LKPD) integrated with the biodiversity of
swamp vegetation in Burai Village. The research follows
a quantitative approach with an experimental design,
involving an experimental group that uses the
developed LKPD and a control group that follows
conventional learning methods.

Conducted from January to April 2024 at MTs
Nurul Ula in Burai Village, the study targeted seventh-
grade students during the 2024/2025 academic year. A
purposive sampling technique selected one class for the
experimental group, which used a time series design
over four learning sessions. The research procedure
began with the define phase, involving interviews and
literature reviews to identify LKPD needs. The design

Tabel 1. Summary of Research Instruments
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phase followed, using guided inquiry syntax and
incorporating swamp vegetation biodiversity aligned
with science process skill (SPS) indicators (Lati et al.,
2012). The research stages can be seen in the following
figure 1.

A
*Needs analysis (Interviews, literature
review)
Define

A
*Develop LKPD (guided inquiry + swam
biodiversity)
Design

*’J

A
* Expert validation
¢ Classroom trials
Devélop

A
\/ * Wider implementation of tested LKPD
isseminate

Figure 1. Research flow diagram

In this study, data were collected using several
instruments. The instruments used in this study can be
seen in Table 1.

Instrument type Validator/

Source

Purpose Scale used Analysis Tech.

Validation Question-naire Subject matter, media, and

language experts

Practicality Question- Teachers and students
naire

Pretest-Posttest Students (experimental 4

meeting)

Observers during implementa-

tion

Observation Sheet

To assess LKPD validity from
To determine the usability and
To measure improvement in

To evaluate student ngagement

Likert scale (1-4) Descrip-tive
(percen-tage)
Descrip-tive
(percen-tage)
Test scores (0-100) Mann-Whitney
science process skills test
Check-list + notes Descrip-tive

(percen-tage)

expert perspective
Likert scale (1-4)
clarity of LKPD

and activity

To assess the effectiveness of LKPD in improving
students’ science process skills, a pretest-posttest was
administered to both control and experimental groups.
The difference in KPS outcomes was then analyzed
using inferential statistics. Specifically, the Mann-
Whitney test was used to determine whether there was
a statistically significant difference between groups.
Data were processed using IBM SPSS 16.0 to ensure
accuracy.

Result and Discussion

The results and discussion section presents the
findings from the analysis of the developed guided
inquiry-based LKPD, which is integrated with swamp
vegetation biodiversity, and its impact on students' SPS.
The data obtained from validation sheets, practicality
questionnaires, pretest and posttest scores, and
observation sheets were analyzed to determine the
effectiveness of the learning materials.
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Validity of LKPD

The validation of the LKPD in this development
research consists of content validation, construct/design
validation, learning device validation, evaluation
validation, and language validation. The LKPD
validation was carried out by experts who completed the
product assessment sheet by checking the provided
statements and offering suggestions for improvement,
ensuring expert or professional evaluation. The
validation process involved 10 expert validators
(lecturers). The validation results indicate that the LKPD
achieved an average score of 94.74%, categorizing it as
highly valid as shown in Table 2.

Table 2. Recapitulation of LKPD Swamp Vegetation
Biodiversity Validation Results
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can be measured through various aspects, including
content suitability, presentation, design, and language.
This is consistent with the study by Listiono & Winarni
(2019), which states that LKPD validity must meet
technical, didactic, and construction requirements to be
effectively used in learning.

Practicality of LKPD

The practicality of LKPD was tested through
teacher and student response questionnaires. The
analysis results show that LKPD achieved an average
practicality score of 85% based on teacher responses and
75% from students.

Table 3. Recapitulation of LKPD Practicality Data
Analysis Results

Aspect Percentage (%) Aspect Percentage (%)
Content 97.9 Student Response 75
Learning Device 95.6 Teacher Response 95
Evaluation 95.7 Average Percentage 85
Media 92.2 Category Very high
Language 92.3

Average Percentage 94.74 Based on these results, the developed LKPD is
Category Very High  considered easy to use, engaging, and capable of helping

These validation results indicate that the guided
inquiry-based LKPD on swamp vegetation biodiversity
is suitable for use in learning. These findings align with
the research of Boimau et al. (2022) which states that
guided inquiry-based teaching materials have high
effectiveness in enhancing students' conceptual
understanding of science. The validity of an LKPD is
crucial as it determines the extent to which the teaching
materials align with educational standards and achieve
the intended learning objectives. According to the theory
proposed by Anggraini & Novita (2023) LKPD validity

Table 4. Average Percentage of Students' SPS Observations

students understand the concept of wetland vegetation
biodiversity. This is supported by research by Nisa &
Utaminingsih (2020) which states that interactive
teaching materials can increase student engagement in
learning. According to research by Wahyudi &
Hisbullah (2024), a practical LKPD must meet several
aspects, including language suitability for students'
comprehension levels, systematic  presentation
structure, and ease of application in the classroom. In
other words, the practicality of LKPD depends not only
on the validity of the material but also on its ease of use
in daily learning activities.

Meeting % Achievement in SPS Indicator

1 2 3 4 5 6 7
Meeting 1 53 65 56 82 55 56 67
Meeting 2 63 78 57 87 62 67 77
Meeting 3 85 88 76 91 82 82 82
Meeting 4 87 97 83 98 90 95 92
Average 77 72 82 68 89 72 75
Total average 76.78%

Effectiveness of LKPD on SPS

To measure the effectiveness of LKPD, pretest and
posttest assessments were conducted in the
experimental class, along with SPS observation
assessments for students over four meetings. The
analysis results show a significant improvement in
students' science process skills after using LKPD.

Student Science Process Skills Observation

The average percentage of students' SPS
observations, as shown in Table 4, is 76.78 %, categorized
as high. This indicates that almost all indicators of
students' science process skills were achieved
successfully. The improvement in science process skills
was evident in each session. To further validate these
findings, a one-way ANOVA non-parametric statistical

test was conducted. Before performing the ANOVA test,
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prerequisite tests for normality and homogeneity were
conducted, with results as follows.

Table 5. Normality Test Results for SPS Observation
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distributed. A homogeneity test using Levene’s test was
then performed to ensure variance homogeneity among
groups, with results as follows

Meeting Shapiro-Wilk Table 6. Homogeneity Test Results for SPS Observation
Statistic df Sig. Assessment
Value 1 .830 7 .080 Levene Statistic dfl df2 Sig.
2 .940 7 .637 2.902 3 24 .056
3 .949 7 725
4 .954 7 .765

The normality test results indicate that the
significance values for each meeting (0.80, 0.637, 0.725,
and 0.765) are greater than the a value of 0.05, meaning
the average observation data for LKPD is normally

The homogeneity test results show a significance
value of 0.056, which is greater than the a value of 0.05.
This indicates that the average observation data for
LKPD meets the homogeneity assumption, allowing for
further one-way ANOVA testing. The results of the one-
way ANOVA analysis are as follows on Tabel 7.

Table 7. One-Way ANOVA Test Results for SPS Observation Assessment

Value

Sum of Squares df Mean Square F Sig.
Between Groups 3734.964 3 1244.988 18.112 .000
Within Groups 1649.714 24 68.738
Total 5384.679 27

Based on Table 6, the one-way ANOVA test, it was
found that the F value = 18.112 with a significance level
(Sig.) = 0.000. Since the significance value is less than
0.05, it can be concluded that there is a statistically
significant difference in students” SPS across the groups.
Ho is rejected, and Ha is accepted. This indicates a
significant difference in the average score of each science
process skill indicator across different meetings. These
results show that guided inquiry-based LKPD
effectively improves students' science process skills
better than conventional teaching methods. This finding
is consistent with the research of Maryani et al. (2023)
which states that the guided inquiry model can enhance
students' skills.

The integration of local wisdom with guided
inquiry-based educational models, particularly in
studying swamp vegetation, has shown promise in
enhancing students' SPS. This approach actively engages
students in formulating questions, conducting
investigations, and drawing conclusions based on
empirical evidence. By incorporating environmental
knowledge inherent in swamp ecosystems, guided
inquiry fosters scientific literacy while improving
engagement and understanding of scientific concepts
(Faizin et al., 2024). Research indicates that this method
strengthens essential science process skills, including
observation, hypothesis formulation, experimentation,
and analysis (Mazidah, 2023; Yunianti et al., 2019).

Additionally, guided inquiry enhances student
motivation and interest in science subjects (Basyir et al.,
2018; Sari et al., 2023). Investigating local swamp
ecosystems helps students relate scientific concepts to
their environment, creating a personalized learning
experience and improving learning outcomes (Franga et
al., 2024). The use of educational resources such as e-
modules based on local ecology further deepens
students’ understanding of swamp biodiversity and
conservation strategies (Mr et al., 2024). Swamp
ecosystems are vital for biodiversity, nutrient cycling,
and carbon storage (Afentina et al., 2023), making their
study crucial for both education and environmental
stewardship. Evidence suggests that integrating local
wisdom with guided inquiry positively influences
students” skills (Chandra et al., 2020; Senisum et al.,
2022) preparing them for scientific and ecological
challenges.

Analysis of Science Process Skills for Each Indicator in Pretest
and Posttest Results

To further examine the impact of the LKPP on SPS,
an analysis was conducted based on each SPS indicator.
The results indicate that the most significant
improvement occurred in the skills of interpreting data
and communicating experimental findings.
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Figure 1. (a) Graph of Overall Pretest and Posttest Average Scores; (b) Differences in Average Pretest and Posttest Scores for
Each SPS Indicator. (Different letters (a, b) above the bars indicate significant differences based on post-hoc analysis (Tukey
HSD), where bars labeled with different letters are significantly different at p < 0.05).

The significant increase in data interpretation skills
suggests that students using the LKPD were better able
to understand relationships between variables in
experiments. Additionally, improved communication
skills indicate that students became more confident in
presenting their findings. These results align with the
study by Safitri (2023), which stated that guided inquiry-
based learning models enhance students’ science
process skills.

The analysis also shows that students felt more
supported when learning in an engaging manner rather
than solely relying on textbooks. Therefore, the LKPD
should be designed with attractive features such as
illustrations, case studies, and experiment-based
activities. One of the challenges in learning about
swamp ecosystems is the limited availability of learning
resources relevant to the local environment. Thus, the
development of this LKPD will adapt the material to the
environmental conditions of Burai Village to ensure
contextual relevance and ease of understanding for
students.

With this LKPD, students are expected not only to
understand swamp vegetation biodiversity theoretically
but also to apply their knowledge in daily life. They can
learn how to protect the environment and recognize the
importance of swamp ecosystems in human life. The
LKPD will also include inquiry-based assignments that
allow students to apply learned concepts in real-world
situations. This approach provides them with a more
meaningful and immersive learning experience in
understanding swamp vegetation biodiversity. By
developing this LKPD, students are expected to
appreciate and understand their local environment

better. This not only enhances their knowledge but also
fosters environmental awareness. In the long term,
implementing this LKPD is anticipated to improve the
overall quality of science education. With a more
interactive and exploratory approach, students will be
more motivated to leamn and gain a deeper
understanding of swamp ecosystems. Thus, this
research contributes significantly to the development of
environmentally based teaching materials that can be
widely implemented in science education.

Conclusion

The results of this study indicate that the guided
inquiry-based LKPD on swamp vegetation biodiversity
is effective in enhancing students’ science process skills.
This success is attributed to the LKPD's design, which
accommodates real-world ecosystem exploration,
thereby  increasing  student engagement in
environmental learning. The implications of this study
suggest that teachers can utilize the LKPD as an
innovative alternative teaching resource to improve
students' science skills. For schools, integrating local
ecosystem-based learning can serve as a strategy for
developing an environmentally oriented curriculum.
This model can be replicated in other regions with
unique ecosystems to contextualize science learning
across Indonesia.
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