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Abstract
Science learning in the 21st century requires student-centered approaches that pro-
mote scientific thinking and Science Process Skills (SPS). Inquiry-based learning 
provides opportunities for students to engage in scientific activities; however, its 
implementation requires structured learning materials that systematically facilitate 
SPS development. This study aimed to develop and evaluate the feasibility, read-
ability, and practicality of  a structured inquiry-based Student Worksheet (LKPD) 
on the excretory system topic to support SPS training. The study employed a Re-
search and Development (R&D) approach using the ADDIE model, limited to the 
Development stage. The subjects were Grade 11 students (XI IPA 1) at MAN 3 
Tangerang. The procedures included needs analysis, LKPD design, expert valida-
tion, student readability assessment, and teacher response evaluation. The results 
showed that the LKPD achieved an average validation score of  83% (very feasible), 
student readability of  89.8% (very readable), and teacher response of  73.2% (fea-
sible). These findings indicate that the structured inquiry-based LKPD is a feasible 
learning resource that provides systematic guidance for students to engage in sci-
entific activities and supports SPS training in senior high school biology learning.
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Similar findings were reported by Arslan et al. 
(2023), who found that argument-driven inquiry 
improved students’ science process skills while si-
multaneously strengthening their scientific argu-
mentation abilities.

Despite these advantages, successful in-
quiry learning requires appropriate instructional 
guidance because students frequently encounter 
difficulties when conducting independent sci-
entific investigations. Structured inquiry pro-
vides systematic scaffolding by guiding students 
through sequential learning stages, including 
problem identification, hypothesis formulation, 
investigation planning, evidence collection, data 
interpretation, and conclusion drawing. Such 
structured guidance helps reduce students’ cog-
nitive difficulties while maintaining opportuni-
ties for active scientific exploration (Lazonder & 
Harmsen, 2016). Empirical evidence further indi-
cates that guided inquiry supported by structured 
worksheets enables students to perform scientific 
investigations more systematically while improv-
ing their science process skills and conceptual 
understanding (Chotimah et al., 2023). Likewise, 
digital inquiry learning supported by interactive 
worksheets has been reported to significantly 
improve students’ observation, experimentation, 
and interpretation skills, thereby facilitating the 
development of  SPS (Sa’adah et al., 2024).

Among various instructional resources, 
Student Worksheets (LKPD) play an important 
role in facilitating inquiry-based learning be-
cause they provide structured learning guidance 
that encourages students to actively participate 
in scientific investigations. Well-designed LKPD 
guide students through sequential inquiry activi-
ties, including problem identification, hypothesis 
formulation, experimentation, evidence analysis, 
and scientific communication. Recent studies in 
biology education have shown that systematically 
developed instructional materials can effectively 
integrate scientific activities, contextual learning, 
and Science Process Skills into meaningful learn-
ing experiences (Rahmalia et al., 2025). Similar-
ly, inquiry sequence-based electronic worksheets 
have been reported to stimulate hands-on skills, 
mind-on activities, and SPS through structured 
scientific investigations (Divia et al., 2022). 
Guided inquiry-based electronic worksheets also 
enable students to practice SPS through problem 
formulation, hypothesis development, experi-
mentation, data interpretation, and conclusion 
drawing (Azahra & Fitrihidajati, 2023). Other 
development studies have demonstrated that in-
quiry-oriented worksheets function as effective 
instructional scaffolds by promoting structured 
scientific investigations and higher-order thinking 

INTRODUCTION

Changes in the Indonesian education cur-
riculum reflect a shift from teacher-centered to 
student-centered learning, emphasizing students’ 
active roles in constructing knowledge while posi-
tioning teachers as facilitators, learning designers, 
and motivators. In line with this transformation, 
the scientific approach has become an essential 
component of  science education because it en-
courages students to actively investigate natural 
phenomena through observation, experimenta-
tion, data interpretation, and scientific communi-
cation. Consequently, science learning is expect-
ed to develop not only conceptual understanding 
but also scientific, critical, and analytical thinking 
skills that are relevant to the rapid advancement 
of  science and technology (Kartika et al., 2022). 
Scientific learning activities involving investiga-
tion, discussion, and interpretation of  evidence 
have also been shown to support the development 
of  students’ scientific reasoning and problem-
solving abilities (Parmin & Savitri, 2022).

Science Process Skills (SPS) constitute a 
fundamental component of  science learning be-
cause they enable students to observe, classify, 
formulate hypotheses, design and conduct in-
vestigations, interpret data, and draw scientific 
conclusions. These skills are essential for helping 
students understand scientific concepts meaning-
fully and apply scientific reasoning in various 
learning contexts. Nevertheless, previous stud-
ies indicate that SPS development in schools re-
mains suboptimal because learning activities are 
still predominantly teacher-centered and empha-
size conceptual knowledge rather than scientific 
investigation (Kurniawati, 2021).

To address this issue, inquiry-based learn-
ing has become one of  the most widely imple-
mented approaches for improving students’ Sci-
ence Process Skills. Inquiry learning, including 
structured and guided inquiry, actively engages 
students in identifying problems, formulating 
hypotheses, collecting evidence, interpreting find-
ings, and communicating scientific explanations. 
Such learning experiences encourage students 
to develop scientific reasoning while improving 
conceptual understanding. Previous studies have 
consistently demonstrated that guided inquiry ef-
fectively enhances students’ SPS through system-
atic scientific investigations and reflective learn-
ing activities (Suryawanto et al., 2022). Likewise, 
Hardianti and Permatasari (2023) reported that 
inquiry-oriented learning sequences emphasizing 
prediction, discussion, observation, and explana-
tion significantly strengthened students’ observa-
tion, interpretation, and communication skills. 
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skills (Budiman et al., 2024). In addition, elec-
tronic worksheets developed using active learning 
models have been shown to support students’ in-
dependent learning through systematic learning 
activities and clear instructional guidance (Mi-
tasari & Hidayah, 2022). Similar findings have 
been reported across science disciplines, showing 
that guided inquiry-based LKPD effectively im-
prove students’ Science Process Skills in biology, 
chemistry, and physics learning (Pitriyani et al., 
2025). In biology education, electronic work-
sheets have also been reported to produce valid 
and practical learning materials that support stu-
dent-centered learning (Salsabilla et al., 2024), fa-
cilitate SPS through interactive inquiry activities 
(Alivia & Purnomo, 2026), and simultaneously 
promote higher-order thinking skills as well as 
scientific literacy (Rozali et al., 2024).

Furthermore, empirical studies have dem-
onstrated that inquiry-based LKPD developed 
through systematic instructional design gener-
ally possess high levels of  validity and practi-
cality while improving students’ conceptual 
understanding, scientific attitudes, and learning 
outcomes. Effective worksheets do not merely 
provide procedural instructions but also facili-
tate hypothesis formulation, evidence collection, 
critical thinking, and systematic interpretation of  
scientific data (Sudibyo et al., 2019). Neverthe-
less, many existing inquiry-based LKPD primar-
ily emphasize learning achievement or selected 
aspects of  SPS rather than explicitly integrating 
comprehensive Science Process Skills indicators 
into every stage of  inquiry, particularly in abstract 
biology topics such as human excretory system.

The implementation of  inquiry-oriented 
LKPD also presents practical challenges because 
many teachers still experience difficulties in de-
signing instructional materials that systematically 
facilitate students’ scientific investigations while 
addressing diverse learning needs. Consequently, 
inquiry-based learning materials should not only 
demonstrate strong academic validity but also 
provide practical learning guidance that encour-
ages students’ active engagement throughout the 
scientific learning process (Sinuraya & Widianto, 
2023). Therefore, developing structured inquiry-
based LKPD that explicitly integrates Science 
Process Skills throughout the learning process has 
become increasingly important for improving the 
quality of  biology education. Through carefully 
designed inquiry activities, students are expected 
not only to acquire conceptual understanding but 
also to develop scientific reasoning and apply Sci-
ence Process Skills in both classroom learning 
and real-life contexts (Nuriantisyah et al., 2023).

Accordingly, this study aimed to develop 
a structured inquiry-based Student Worksheet 
(LKPD) on the excretory system topic for Grade 
11 students to facilitate Science Process Skills and 
to analyze teachers’ and students’ responses to-
ward developed product. The novelty of  this study 
lies in explicit integration of  ten Science Process 
Skills indicators into every stage of  structured in-
quiry, beginning with problem identification and 
hypothesis formulation and continuing through 
experimentation, evidence interpretation, con-
clusion drawing, and scientific communication. 
In addition, developed LKPD incorporates con-
textual biological phenomena and simple experi-
mental activities related to students’ daily lives, 
thereby providing continuous opportunities for 
students to practice comprehensive Science Pro-
cess Skills throughout learning process.

METHOD

This study employed a Research and Deve-
lopment (R&D) approach to develop a structured 
inquiry-based Student Worksheet (LKPD) that 
systematically integrates Science Process Skills 
(SPS) into biology learning. Since the primary 
objective was to develop and validate an instruc-
tional product rather than evaluate its effective-
ness, the ADDIE (Analysis, Design, Develop-
ment, Implementation, and Evaluation) model 
was adopted as the development framework. The 
ADDIE model has been widely applied in educa-
tional product development because it provides a 
systematic process for analyzing learning needs, 
designing instructional materials, developing 
prototypes, and validating their feasibility befo-
re broader classroom implementation (Aribowo 
et al., 2025). Therefore, this model was conside-
red appropriate for ensuring the content validity, 
practicality, and usability of  developed LKPD.

This study employed a Research and De-
velopment (R&D) approach to develop a struc-
tured inquiry-based Student Worksheet (LKPD) 
designed to train Science Process Skills (SPS) on 
excretory system topic for senior high school stu-
dents. Since the primary objective was to develop 
and validate an instructional product rather than 
evaluate its effectiveness, the ADDIE (Analysis, 
Design, Development, Implementation, Evalu-
ation) model was adopted as development fra-
mework. Development studies using systematic 
instructional design models are widely applied to 
produce valid and feasible educational products 
before classroom implementation (Aribowo et 
al., 2025). Development process was limited to 
Development stage, which focused on product 
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development, expert validation, revision, and 
preliminary user evaluation (Molenda, 2015).

The research was conducted from March 
to June 2025 at MAN 3 Tangerang Regency. 
The participants consisted of  Grade 11 students 
(Class XI IPA 1) in the second semester of  the 
2024/2025 academic year. The class was selected 
through purposive sampling based on teacher re-
commendations and classroom availability (Su-
giyono, 2017). Product validation involved one 
content expert, one media expert, one language 
expert, and one biology teacher as an instructio-
nal practitioner. Expert validation was conducted 
to ensure the content accuracy, instructional 
quality, language appropriateness, and practical 
applicability of  the developed LKPD before clas-
sroom use (Adeoye et al., 2024).

The development process followed three 
stages of  the ADDIE model. The analysis stage 
aimed to identify instructional needs through 
curriculum analysis, learning outcomes, charac-
teristics of  the excretory system topic, students’ 
characteristics, and the need to develop Science 
Process Skills (SPS). Data were obtained through 
classroom observations and interviews with bio-
logy teachers.  The Design stage, the LKPD fra-
mework was designed according to the stages of  
structured inquiry. Learning objectives, SPS in-
dicators, inquiry activities, simple experimental 
procedures, assessment instruments, and work-
sheet layouts were prepared to ensure alignment 

between learning objectives and inquiry activi-
ties. The Development stage involved producing 
the initial LKPD prototype, conducting expert 
validation, revising the product based on valida-
tors’ recommendations, and implementing a li-
mited readability test involving students. Biology 
teachers also evaluated the developed LKPD to 
determine its practicality and suitability for class-
room implementation.

Data were collected through observations, 
interviews, questionnaires, and documentation. 
The research instruments consisted of  observa-
tion sheets, interview guidelines, student needs 
questionnaires, expert validation sheets, student 
readability questionnaires, and teacher response 
questionnaires. The feasibility of  the developed 
LKPD was evaluated using a five-point Likert 
scale adapted from Sugiyono (2017).

Data analysis employed both quantitative 
and qualitative descriptive techniques. Quantita-
tive data from expert validation, student reada-
bility, and teacher responses were converted into 
percentage scores and interpreted using feasibility 
criteria ranging from very poor to very feasible. 
Qualitative data obtained from validators, teach-
ers, and students in form of  comments and sug-
gestions were analyzed through data reduction, 
data display, and conclusion drawing following 
procedures proposed by Miles et al. (2014). The 
qualitative findings were used to revise and imp-
rove the developed LKPD before its finalization. 

Table 1. LKPD Blueprint Based on Structured Inquiry and Science Process Skills

Structured 
Inquiry Stage

Stage Indicator SPS 
Indicator

SPS Sub-
Indicator

LKPD Section

Orientation Identifying prob-
lems and issues

P r o b l e m 
identi f ica-
tion

Answering questions 
from relevant topics

Introduction: Includes an il-
lustration of  skin excretion; 
students identify problems and 
answer questions based on lit-
erature and experiments

Hypothesiz-
ing

Formulating hy-
potheses

Hypothesiz-
ing

Creating hypotheses to 
answer questions iden-
tified in the previous 
stage

Hypothesis page: Students write 
hypotheses based on literature 
search and identification ques-
tions

Planning Ex-
periments

Preparing tools and 
materials, designing 
experiments

Experiment 
design

Listing tools, materi-
als, and experimental 
procedures

Tools & materials list, experi-
mental steps: Students perform 
the experiment according to 
teacher instructions in groups

Conducting 
Experiments

Performing experi-
ments and collect-
ing information

Observation 
& classifica-
tion

Observing, classifying, 
and applying concepts

Experiment page: Students con-
duct experiments and collect 
data to support the hypotheses

Communicat-
ing

Presenting experi-
mental results with 
supporting theory

Communi-
cating

Presenting experimen-
tal results with refer-
ences

Results table: Students record 
experimental data along with 
supporting theory and literature

D r a w i n g 
Conclusions

Making conclusions 
based on results

Interpreting Interpreting data and 
drawing conclusions 
from observations

Conclusion page: Students in-
terpret results and draw conclu-
sions according to theory
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To illustrate the relationship between the 
structured inquiry stages and the targeted Scien-
ce Process Skills, the blueprint of  the developed 
LKPD is presented in Table 1.

RESULT AND DISCUSSION

This study developed a structured inquiry-
based Student Worksheet (LKPD) on the excre-
tory system topic to train Science Process Skills 
(SPS) among Grade 11 students. The develop-
ment process was conducted using the ADDIE 
model, focusing on development stage, which in-
cluded needs analysis, product design, expert va-
lidation, readability testing, and teacher response 
evaluation. The results obtained from each stage 
are presented and discussed based on feasibility, 
readability, and practicality of  developed LKPD.

The needs analysis revealed that biology 
learning had incorporated several active learning 
approaches; however, structured inquiry-based 

LKPD specifically designed to train SPS had not 
been optimally implemented. Teacher interviews 
and student questionnaires showed that 66.7% of  
students experienced difficulties understanding 
the excretory system topic, 100% required addi-
tional learning resources beyond textbooks, and 
93.3% had never used LKPD for this topic. These 
findings indicate the need for instructional ma-
terials that provide systematic scientific activities 
and facilitate students in practicing SPS.

The developed LKPD consists of  six struc-
tured inquiry stages: orientation, hypothesis for-
mulation, experiment design, data collection, 
result communication, and conclusion drawing. 
Each stage integrates SPS indicators, including 
observation, classification, interpretation, and 
scientific communication. The inquiry structure 
was designed to provide students with opportuni-
ties to engage in scientific activities progressively. 
The components and learning flow of  the develo-
ped LKPD are presented in Table 2.

Table 2. Flow of  Structured Inquiry Stages in LKPD Based on SPS

Figure Description Figure Description

1. Front Cover

Design of  the LKPD 
cover, including the 
LKPD title, topic title, 
student identification 
(group name), author 
name, and author’s in-
stitution.

7. Stage 2 (Hypothesizing)

Design of  the hypothesis 
stage, providing columns 
for students to write their 
tentative answers or hy-
potheses that will be test-
ed through experimenta-
tion.

2. Instructions for Using 
the E-LKPD

Design of  the LKPD 
usage instructions, in-
cluding how to com-
plete the LKPD, esti-
mated time, and the 
stages of  Structured 
Inquiry.

8. Stage 3 (Experiment 
Design)

Design of  the experiment 
stage, including the list of  
materials, tools, and step-
by-step procedures. This 
stage allows students to 
perform experiments un-
der teacher supervision.
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Figure Description Figure Description

3. Preface

Design of  the preface, 
containing the author’s 
introduction and an 
overview of  the LKPD 
for users.

9.Stage 4 (Data Collection)

Design of  the data collec-
tion stage, providing ta-
bles for students to record 
experimental results. Stu-
dents are also expected to 
include group discussion 
outcomes and literature 
findings.

4. Table of  Contents

Design of  the table of  
contents, including all 
sections of  the LKPD 
and corresponding 
page numbers.

10. Stage 5 (Communicate)

Design of  the commu-
nication stage, including 
instructions to write dis-
cussions on experimental 
results from Stage 4. Stu-
dents should relate results 
to hypotheses and support 
them with relevant theo-
ries and literature.

5. Learning Outcomes

Design of  the learning 
outcomes and objec-
tives, serving as a guide 
for students to achieve 
the learning targets in 
the developed LKPD.

11. Stage 6 (Conclusions)

Design of  the conclusion 
stage, providing a section 
for students to summarize 
all information from the 
experiment. Conclusions 
should reflect all observa-
tions from the beginning 
to the end of  the experi-
ment.

6. Stage 1 (Orientation)

Design of  the orienta-
tion stage, including 
images and several 
guiding questions for 
students to observe, 
discuss, and formulate 
appropriate answers.

12. Google Form

Design of  the final page, a 
Google Form, which can 
be accessed by teachers 
if  the LKPD is adminis-
tered online.
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The integration of  structured inquiry sta-
ges with Science Process Skills (SPS) indicators 
constitutes one of  the main strengths of  the de-
veloped LKPD. Through sequential inquiry 
activities, students are systematically guided to 
identify problems, formulate hypotheses, collect 
and analyze evidence, and communicate scienti-
fic findings. Such a learning sequence facilitates 
students’ active engagement in scientific investi-
gations while promoting the development of  SPS. 
These findings are consistent with previous stu-
dies reporting that inquiry-based worksheets en-
courage students’ participation in scientific prac-
tices and effectively enhance science process skills 
(Buhera et al., 2024; Jannah et al., 2025). Likewi-
se, inquiry-oriented learning environments have 
been shown to promote students’ active involve-
ment in scientific investigations and strengthen 
science process skills through evidence-based 
reasoning and investigative activities (Setiawaty 
et al., 2024).

The feasibility of  the developed LKPD was 
evaluated by content, media, and language ex-
perts. The overall validation score reached 83%, 
indicating that the product was very feasible for 
classroom implementation (Table 3). Among the 
evaluated aspects, language obtained the highest 
score (92.8%), suggesting that the instructions, 
terminology, and scientific explanations were 
clear and appropriate for senior high school stu-
dents. In contrast, the content aspect received the 
lowest score (73.5%), indicating the need for seve-
ral revisions, particularly to strengthen the align-
ment between inquiry activities and the targeted 
SPS indicators. Nevertheless, the overall validati-
on results demonstrate that the developed LKPD 
fulfills the essential quality criteria of  instructio-
nal materials. This finding is supported by previo-
us research show student worksheets developed 
through systematic R&D procedures generally 
achieve high validity and positive user responses 
prior to classroom implementation (Fadilla et al., 
2025). Similar results were reported by Mauli-
da and Yuliani (2023), who found that a guided 
inquiry-based electronic worksheet designed to 
train integrated science process skills achieved 
high levels of  validity and practicality, indicating 
well-designed inquiry worksheets can effectively 
facilitate students’ scientific activities. Further-
more, Febrina and Qomariyah (2024) reported 
that a guided inquiry-based electronic worksheet 
on the excretory system demonstrated high con-
tent validity, reinforcing the suitability of  inquiry-
oriented worksheets for biology topics that requi-
re students to analyze scientific phenomena and 
engage in structured investigative activities.

Table 3. Expert Validation Results of  LKPD

Validation Aspect Percentage (%) Category

Content 73.5 Feasible

Media 82.2 Very Feasible

Language 92.8 Very Feasible

Average 83.0 Very Feasible

The overall expert validation results indi-
cate that the developed LKPD meets the criteria 
for classroom implementation. High validation 
scores suggest that the worksheet has achieved 
adequate content accuracy, instructional design, 
media quality, and language appropriateness to 
support structured inquiry learning. These fin-
dings are consistent with Prasasti and Ratnasari 
(2026), who reported that guided inquiry-based 
LKPD achieved high levels of  validity, practicali-
ty, and effectiveness, demonstrating that inquiry-
oriented worksheets can facilitate scientific inves-
tigations while training students’ science process 
skills. Similar evidence was reported by Ulfayan-
tik et al. (2022), who found that guided inquiry-
based instructional media meeting the criteria of  
validity, practicality, and effectiveness effectively 
supported scientific investigation and the develop-
ment of  students’ science process skills. Likewise, 
Elvanuari et al. (2024) demonstrated that inquiry-
based worksheets on the excretory system were 
highly feasible based on expert evaluation, while 
Buhera et al. (2024) emphasized that systematic 
expert validation is essential to ensure alignment 
between worksheet components, learning objec-
tives, and targeted science process skills. Consis-
tent results were also reported by Wangsa and In-
dah (2024), who found that biology e-worksheets 
developed to train science process skills achieved 
very high validity and practicality, supporting 
their implementation in biology learning. Furt-
hermore, Oktaria et al. (2023) reported that an 
inquiry-oriented electronic module designed to 
develop science process skills demonstrated very 
high validity across content, pedagogical, and 
media aspects, reinforcing the importance of  
systematic validation in producing inquiry-based 
instructional materials suitable for classroom 
implementation.

Student readability testing yielded an ave-
rage score of  89.8%, which was categorized as 
very readable. The highest score was obtained for 
the substance aspect (90.9%), followed by langu-
age (90.2%), presentation (90.0%), and graphics 
(88.0%) (Table 4). These findings indicate that 
students were able to understand the learning 
instructions, inquiry procedures, and experimen-
tal activities with minimal difficulty, suggesting 
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that the developed LKPD is accessible and user-
friendly for senior high school students.

Table 4. Student Readability of  LKPD

Aspect Percentage (%) Category

Graphics 88.0 Very Readable

Presentation 90.0 Very Readable

Language 90.2 Very Readable

Substance 90.9 Very Readable

Average 89.8 Very Readable

High readability is a crucial characteristic 
of  inquiry-based instructional materials because 
clear instructions, logical organization, and sys-
tematic presentation enable students to focus on 
scientific investigations rather than on interpre-
ting the learning materials themselves. The very 
high readability score obtained in this study in-
dicates that the developed LKPD can effectively 
guide students through each stage of  structured 
inquiry with minimal difficulty. This finding is 
consistent with Qalfin et al. (2024), who reported 
that digital student worksheets providing well-
organized learning activities created meaningful 
learning experiences and promoted students’ ac-
tive engagement during science instruction. Li-
kewise, Sa’adah et al. (2024) demonstrated that 
inquiry learning supported by digital worksheets 
encouraged students to participate actively in 
observation, investigation, and data interpretati-
on, thereby strengthening science process skills. 
Similar evidence was presented by Buhera et al. 
(2024), who found that inquiry-based worksheets 
with structured learning activities enhanced stu-
dents’ engagement in scientific investigations. 
Furthermore, Amini et al. (2022) reported that 
guided inquiry worksheets with clear and syste-
matic learning procedures helped students per-
form investigations more effectively while impro-
ving their conceptual understanding. Collectively, 
these studies support the present finding that a 
highly readable inquiry-based LKPD can facili-
tate students’ participation in scientific learning 
activities and contribute to the development of  
science process skills.

Teacher responses toward the developed 
LKPD reached 73.2%, indicating that the pro-
duct was considered feasible for classroom imple-
mentation. This result suggests that the LKPD 
provides sufficient instructional guidance to 
assist teachers in organizing structured inquiry 
activities and facilitating students’ scientific in-
vestigations. The positive teacher responses also 
indicate that the learning activities, experimental 
procedures, and worksheet organization are prac-

tical for classroom use. These findings are con-
sistent with previous studies emphasizing that 
inquiry-based instructional materials should pro-
vide appropriate scaffolding to ensure their prac-
ticality and support teachers in implementing 
student-centered learning effectively (Hamidah, 
2022; Suardika, 2023).

CONCLUSION

This study developed a structured inquiry-
based Student Worksheet (LKPD) on the excreto-
ry system topic for Grade 11 students to support 
the training of  Science Process Skills (SPS). The 
LKPD was developed through the Development 
stage of  the ADDIE model, involving instructio-
nal needs analysis, product design, expert valida-
tion, readability assessment, and teacher respon-
se evaluation. The developed product integrates 
structured inquiry stages with SPS indicators, 
providing students with opportunities to engage 
in scientific activities, including problem identifi-
cation, hypothesis formulation, experimentation, 
data analysis, and scientific communication.

The evaluation results indicate that the de-
veloped LKPD has high feasibility based on ex-
pert validation, high readability based on student 
responses, and adequate practicality according to 
teacher evaluations. These findings demonstrate 
that the structured inquiry-based LKPD can be 
used as an alternative biology learning resource 
that provides systematic guidance for students in 
conducting scientific investigations and practi-
cing science process skills.

This study was limited to product deve-
lopment and preliminary evaluation and did not 
examine the effectiveness of  the LKPD in imp-
roving students’ Science Process Skills through 
experimental comparison. Further studies are re-
commended to implement the developed LKPD 
in broader educational contexts and evaluate its 
effectiveness using experimental or quasi-experi-
mental research designs.
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