SR UL NV W,
AP om nena sk

Jurnal Penelitian Pendidikan IPA

Journal of Research in Science Education

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

JPPIPA 11(3) (2025)

The Development of Inquiry-Based LKPD to Enhance Critical
Thinking Skills in Science learning at Elementary Schools

Sisri Wahyuni'?*, Yeni Nurpatri'#4, Festiyed?, Yerimadesi2, Heffi Herberida?, Yuni Adha?

1Doctoral Programs Department of Natural Science Education, Universitas Negeri Padang, Indonesia
2 Department of Natural Science Education, Universitas Negeri Padang, Indonesia

3 Department of Elementary Education Education, Universitas Adzkia, Indonesia

4 Department of Physics Education, Universitas Adzkia, Indonesia

Received: December 22, 2024
Revised: January 30, 2025
Accepted: March 25, 2025
Published: March 31, 2025

Corresponding Author:

Sisri Wahyuni
Wahyunisisril985@gmail.com

DOI: 10.29303 /jppipa.v11i3.10157

© 2023 The Authors. This open access article is
distributed under a (CC-BY License)

[OMOm

Introduction

Abstract: This research is motivated by the development of LKPD (Student
Worksheet) for enhancing critical thinking skills of elementary school
students. The LKPD used has not yet captured the students' attention. The
LKPD has not been able to improve students' learning motivation because it
does not align with their learning styles. LKPD serves as teaching material
used by teachers to facilitate the delivery of content and achieve learning
objectives. This study aims to develop LKPD and assess its validity using
the Inquiry model to improve critical thinking skills in Science education
about the conservation of natural resources in the 4th-grade class. The type
of research used is research and development (R&D), employing the 4-D
model. This model consists of four development stages: define, design,
development, and dissemination. Based on the results of the validation of
LKPD using the Inquiry model to enhance critical thinking skills, the LKPD
is deemed feasible for use. The material aspect validation result was 85.41%
(valid), the design aspect validation result was 86.53% (valid), and the
language aspect validation result was 94.44% (very valid). Therefore, the
LKPD using the Inquiry model to improve critical thinking skills is valid.

Keywords Critical thinking; Inquiry; LKPD; Science learning

challenges that are full of uncertainty and rapid change
(Mulyasa, 2023).

Education plays a vital role in enhancing human
resources and serves as a key factor in driving national
development in Indonesia (Pramitasari et al., 2024). The
learning process is an educational activity that involves
both teachers and students (Akbariah, 2023). The
“Merdeka Curriculum” is a curriculum that’s designed to
build students who have the 21st century skills, such as
creativity, collaboration, communication, and critical
thinking, and uphold the freedom of learning through
an approach that is more flexible, contextual, and in
accordance with student needs (Kemendikbudristek,
2022). The implementation of Merdeka Curriculum is
expected to lead students to be ready to face global
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According to Ahyar (2021) one of the models
applied to develop learning is the Inquiry model, which
focuses on inquiry-based learning, where students are
given the opportunity to explore problems, ask
questions, and seek answers through the research
process.

Natural Science Education (IPA) in the Merdeka
Curriculum requires the application of an approach that
emphasizes science skills and scientific thinking skills.
Through the Inquiry learning model, students are
encouraged to develop investigative, critical thinking,
and problem-solving skills that are useful in everyday
life. By using this model, science learning not only
teaches scientific concepts, but also how students can use
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scientific processes to understand the world around
them more deeply. Learning is essentially a process of
interaction between students and their environment,
leading to positive behavioral changes (Maritasari et al.,
2025).

The author found problems in learning in
elementary schools. Students' learning styles tend to be
visual where the Learner Worksheets (LKPD) used by
students are less interesting and students lack
understanding of science learning in the teaching and
learning process students are still teacher-centered. The
conventional approach to teaching, with its limited use
of flexible learning materials, contributed to a lack of
interest and focus among the students, ultimately
leading to a decline in their academic performance
(Kulsum & Isdaryanti, 2024). Learning is not limited to
teaching materials from a single source, such as books
(Alika & Radia, 2021).

The author finds the problems of existing student
teaching materials or LKPDs, namely the images are less
attractive and not colorful, the space for students to fill
in the answers is too narrow and it seems that the
questions have not improved students' critical thinking
skills, the steps of inquiry have not been included in the
student's LKPD, using newsprint and tearing easily.

Based on the description above, the author
concludes that one of the ways that can be done to
increase student motivation in learning is to provide
relevant Learner Worksheets (LKPD) applied by the
teacher and provide opportunities for students to take
an active role in classroom learning. Students are able to
work on problems with critical thinking. Critical
thinking is crucial for 21st-century learning as it helps
students  analyze information from  different
perspectives, understand problems effectively, develop
solutions, and consider alternative approaches to
problem-solving (Setiyaningsih et al., 2024). As a crucial
21st-century competency, critical thinking is an essential
skill that must be taught to students. Therefore, teachers
and instructors are expected to utilize their full
capabilities in fostering this skill (Asrowi et al., 2025).

According to Sundari et al. (2021), critical thinking
is the ability to analyze and evaluate information
logically and deeply, which involves the use of evidence-
based reasoning in decision making. Critical thinking
skills are very important in the learning process because
they encourage students to be more reflective of what
they learn and do. Students must be trained in critical
thinking skills, as these skills enable them to evaluate
their thoughts, make informed decisions, and draw
logical conclusions (Miftakhurrohmah et al., 2023). The
enhancement of critical thinking skills is essential in
shaping individuals who are both competent and
competitive in the future (Alpindo, 2024).
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Critical thinking is not only a skill for solving
academic problems but also helps develop students'
habitual ways of thinking in addressing various
challenges they encounter (Widiatmo, 2019). Critical
thinking allows students to broaden their viewpoints
and make more informed decisions in both their
personal and professional lives (Shirmard & Howe,
2024). Essentially, critical thinking and learning are
mutually connected. When someone thinks critically
about an issue, they naturally gain new knowledge, and
conversely, effective learning requires critical thinking
(Heidari, 2020). Critical thinking skills enable educators
to gain a deeper understanding of their students'
performance, which may vary depending on the
situation (Sireerat et al.,, 2025). At its core, critical
thinking encompasses skills such as analysis,
comparison, reasoning, evaluation, and decision-
making (Wilson & Defianty, 2024).

As for overcoming the problem of students'
learning styles that tend to be visual while the Learner
Worksheets (LKPD) used by students are less interesting
and the questions are not able to improve students'
critical thinking skills by overcoming them, teachers
need to improve students' critical thinking skills in
learning and be able to make interesting LKPDs. A key
realization is that critical thinking skills do not naturally
develop through conventional teaching and learning
methods within a subject (Leibovitch & M., 2025).
Teachers must choose a learning model that is in
accordance with the material to be taught, so as to
motivate students to be able to think critically in solving
problems. One of them is by applying the Inquiry model.

According to Widianjani & Patimah (2023), the
Inquiry learning strategy is a learning approach that
involves students actively in the exploration process to
find answers to problems. This strategy prioritizes
student involvement in asking questions, analyzing
data, and drawing conclusions, so as to improve critical
thinking and independent problem-solving skills.
Inquiry  learning  necessitates active  student
participation in discovering new concepts through their
own creativity (Herlina et al., 2022). Inquiry learning
encourages students to actively engage both physically
and mentally in the process of exploration and
elaboration (Rusdiyana, 2024). The inquiry-based
learning model can be applied to various subjects
according to learning objectives (Wulandari, 2025). The
Inquiry Model is a learning approach that can be
implemented in both real-life and future experiences
(Rubio & Conesa, 2022).

The inquiry learning model has the advantages
described by Prasetyo (2021) are The inquiry learning
strategy is a learning strategy that emphasizes the
development of cognitive, affective, and psychomotor
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aspects in a balanced manner, so that learning through
this strategy is considered more meaningful, the inquiry
learning strategy can provide space for students to learn
according to their learning style, the inquiry learning
strategy is a strategy that is considered in accordance
with the development of modern learning psychology
which considers learning to be a process of changing
behavior due to experience and another advantage is
that this learning strategy can serve the needs of
students who have above-average abilities. Inquiry
learning can be used to train students' critical thinking
skills (Hikmawati et al., 2020).

The development of Learner Worksheets (LKPD) is
an important key in supporting the successful
implementation of the Inquiry learning model. LKPD as
teaching material can design various activities that
trigger students' curiosity, support them in formulating
hypotheses, collecting data, and analyzing and drawing
conclusions. By using LKPD, teachers can more easily
direct students to collaborate and work independently
in exploring science topics, so that learning becomes
more meaningful and applicable, students not only learn
about scientific facts, but also understand how these
facts are obtained through planned experiments and
observations (Ulya & Rusmini, 2022). In accordance with
developments in education, research by Yuliana et al.
(2025) shows that the use of LKPD in inquiry-based
science learning can improve students' critical thinking
skills.

Based on the above background, the authors are
interested in conducting research with the title
“Development of Inquiry-Based LKPD to Improve
Critical Thinking Skills in Natural Science Learning in
Elementary Schools”.

Method

The type of research used is R&D (Research and
Development) research with the 4D model. The Four-D
development model stands for Define, Design,
Development and Dissemination. Phase Define (Needs
Analysis) Activities at this stage are carried out to
determine and define the requirements for the
development of teaching materials to be made. The
requirements for the development of teaching materials
in the analysis stage carried out by the author are 3 ways
carried out, namely: curriculum analysis, analysis of
learner characteristics, and LKPD analysis.

Defining Learning Objectives Learning objectives
are determined based on the applicable curriculum and
the competencies to be achieved, referring to the
Merdeka Curriculum or the 2013 Curriculum,
particularly in the aspects of critical thinking skills. next
Stage Design (Design) In this design there are several
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steps taken that are used, namely: initially making
modules, designing LKPD displays, designing LKPD
content, then the development stage in this development
stage aims to produce the final product after going
through the validation and revision process and the
dissemination stage is the last stage in the development
of the 4-D model. Process of Developing LKPD Content:
Based on the Curriculum. The content of LKPD (Student
Worksheets) must  be  aligned with the basic
competencies stated in the curriculum. The emphasized
competencies include critical thinking skills, problem-
solving abilities, and experiment-based learning.

Based on Student Needs, Prior student
characteristic analysis is conducted to understand their
learning styles and levels of comprehension, The content
should be adapted to students' thinking abilities (neither
too difficult nor too easy). Next Oriented Towards
Inquiry Stages, LKPD should follow the stages
of inquiry-based learning, such as: Trigger questions to
spark students' curiosity, Experiments or explorations to
discover answers through hands-on experiences,
discussions and reflections to develop critical thinking
skills.

Result and Discussion

Results and discussion contain the results of
research findings and their scientific discussion. Write
scientific findings obtained from the results of the
research that has been carried out and supported by
data.

The product in this study is in the form of LKPD
using the Inquiry model to improve students' critical
thinking skills in science learning about the Preservation
of Natural Resources in grade IV SD. Students can use
this learning media during learning. This development
product is prepared so that it can be a guide for
educators and students in carrying out learning. LKPD
products using the Inquiry model to improve students'
critical thinking skills in science learning about Natural
Resources Conservation are expected to be able to be
used as learning resources, sources of practice and
become alternative media for students in the learning
process. This product is also expected to be a medium to
assist educators in carrying out the teaching and
learning process. The research stage consists of several
stages described

Define
The defining stage is the stage for determining and
defining  development requirements such as

determining and analyzing needs in the learning
process. The analysis of the definition stage in this study
includes: a). curriculum analysis, namely This analysis
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aims to determine the scope of indicators and learning
objectives that are suitable for developing LKPD. Before
making LKPD learning objectives must be formulated
first. This is to limit the author so as not to deviate from
the material to be taught. b). learner analysis and LKPD
analysis. learner analysis is carried out to determine the
ability of students to work on LKPD. Nuryati &
Darsinah (2021) grade IV elementary school students
enter into the concrete operational stage (age 7-11 years),
at this stage students have begun to understand the
cumulative aspects of material, such as volume and
quantity; have the ability to combine several classes of
objects that vary in level. In addition, students are able
to think systematically about concrete objects and
events. LKPD in circulation is not in accordance with the
learning style of students, namely the image is less
attractive and not colorful, the space for students to fill
in the answers is too narrow and it can be seen that the
questions have not improved students' critical thinking
skills, the inquiry steps have not been included in the
student's LKPD, using newsprint and tearing easily.
Therefore, the researcher designed the LKPD to.

Design

Based on the analysis at the defining stage, the
design of LKPD using the Inquiry model to improve
critical thinking skills for grade IV elementary schools
was carried out. The products that have been designed
include: Teaching modules and teaching materials and
Learner Worksheets (LKPD). LKPD is adjusted to the
provisions of the curriculum, then arranged with critical
thinking skills and the Inquiry learning model. The
teaching materials designed can encourage students to
work and be active in learning. LKPD is equipped with
colorful pictures that are attractive to students. Thus, the
design of this LKPD will be more favored by students
and can support the learning process later.
Preface

The preface contains the gratitude of researchers for
developing LKPD and the hope of students, so that this
LKPD can be useful for students. The preface is written
in Comic Sans MS font size 12.

Table of contents

The table of contents is made to make it easier for
students to find the desired book page. Fill in the table
of contents with Comic Sans MS font size 12, for an
example of its presentation can be seen in the Figure 1a.
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Author guidelines

These instructions for use provide direction to
students in using this LKPD. Instructions are made
using Comic Sans MS font size 12, for an example of its
presentation can be seen in the Figure 1b.

Inquiry steps
This LKPD contains the steps of the inquiry
learning model.

Natural Science Basic Competencies

In the Basic Competencies of Natural Science, it
shows that the LKPD studies the material in these
competencies.

Critical Thinking Indicators

This LKPD is to improve critical thinking skills. In
this LKPD, the indicators of critical thinking are
described which are limited (analyzing arguments,
considering whether the source is reliable, and
educating and considering deduction) on the questions
in the LKPD. The following is an example of the
presentation of activities on LKPD.

LKPD Activity

The LKPD activities follow the Inquiry steps in the
LKPD for Inquiry learning. The following is an example
of presenting activities on LKPD.

Tes Items

Test items on the teacher's LKPD to determine the
extent to which students understand the learning
material that has been studied,

Bibliography
The bibliography on this LKPD is made to find out
the sources of material and images in the LKPD.

Development Step

This stage aims to produce LKPD using the Inquiry
model to improve valid critical thinking skills so that it
is feasible to use in the learning process. This
development stage consists of one stage, namely: design
validation.

LKPD Validation

The LKPD that has been designed is then validated
by validators using validated instruments. Validation
must first be carried out to determine the feasibility of
the Critical Thinking Skills questions used in this study
(Rizki et al., 2021). Validation was carried out by three
validators.
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Figure 1. Display of LKPD: (a) table of content; (b) author guidelines; (c) inquiry steps; (d) natural science basic competencies;
(e) critical thinking indicators; (f) lkpd activities; and (g) test items.
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The revised LKPD was handed back to the
validator. The validator is asked to provide an
assessment and opinion on the LKPD that has been
designed. Validation has been completed if the validator
has stated that the designed LKPD is valid and revised.
The results of the validation of the LKPD that has been
produced are described in the following description.

Table 1. Validation

Aspects observed Percentage  Category
(%)

The Results of LKPD 85.41 Valid

Validation on Material

Aspects

Results of LKPD Validation 86.53 Valid

on Design Aspects

Results of LKPD Validation 94.44 Very

on Language Aspects Valid

Average 88.79 Valid
Conclusion

The process of developing LKPD using the Inquiry
model to improve students' critical thinking skills is
carried out with the stages of Define, Design,
Development, and Dissemination. It can be explained as
follows: Defining is to analyze the needs and objectives,
at the design stage is done with the design of lesson
plans and LKPD products, the development stage
validates by expert experts, and then the widespread
stage is not carried out due to the current pandemic.
LKPD products using the Inquiry Model to improve
students' critical thinking skills in science learning about
the preservation of natural resources in grade IV SD are
very valid. This can be seen based on the results of
material validation, inquiry-based LKPD by material
expert validators, Disegn experts and linguists carried
out.
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