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Abstract: Optimizing the use of student worksheets in science learning is a strategic effort to improve the quality of the
learning process and foster students' critical thinking skills. This study aims to describe the design, determine the feasibility,
and examine the effectiveness of Live Worksheets based on Problem Based Learning in improving the critical thinking skills
of fifth-grade students at SD Negeri Jatibarang 03 on the topic of the human respiratory system in improving the critical
thinking skills of fifth-grade students at SD Negeri Jatibarang 03 on the topic of the human respiratory system. This research
employed a Research & Development (R&D) method using the ADDIE development model, which consists of analyze,
design, development, implementation, and evaluation stages. The research subjects were 20 fifth-grade students. Data
collection techniques included tests (pre-test and post-test) and non-test methods such as observation, interviews,
questionnaires, and documentation. Data were analyzed qualitatively and quantitatively using normality tests, paired sample
t-tests, and N-gain analysis. The Live Worksheets based on Problem-Based Learning were developed in Canva and accessed
through the Live Worksheets platform. The product consists of a cover page, group identity page, general information page,
core learning materials with problem-based questions, and a final page containing reinforcement materials and developer
profiles. The feasibility results indicated very feasible criteria, with validation percentages of 92% from material experts and
94% from media experts, and positive responses from 90% of teachers and students. The effectiveness results showed a
significant increase in scores from 47.5 to 71.25, a Sig. (2-tailed) value of 0.000 < 0.05, a 22% improvement in critical
thinking skills, and an N-gain of 0.4741 (moderate category). Thus, the Live Worksheets based on Problem-Based Learning

were deemed successfully developed, feasible, and effective in improving students' critical thinking skills in science.

Keywords: Critical Thinking Skills; Live Worksheets; Problem-Based Learning; Science Learning.

Introduction

Science learning is the study of nature, closely related
to human life, and plays a role in developing science and
technology that can be applied in daily life. Natural Science
(IPA) learning in elementary schools has a strategic position
in developing scientific thinking skills. Science not only
contains a collection of concepts, but also scientific
processes that demand the ability to observe, interpret,
analyze, and deduce natural phenomena [1]. Therefore,
science learning needs to be designed so that students are
actively involved in the investigation and problem-solving
processes. In addition, the process of reflection and problem-
based assignments is used to encourage students to apply the
knowledge gained to daily life situations and practice critical
thinking skills, so that learning becomes more meaningful
[2].

The scope of science learning in elementary schools,
according to the Educational Standards, Curriculum, and
Assessment Agency (BSKAP) through the Ministry of
Education Policy Number 046/H/KR/2025 concerning
Learning Outcomes, stipulates that one of the scopes of
science material phase C is the human organ system,
including the respiratory system [3]. This material demands
an in-depth understanding of the structure and function of the
respiratory organs. In addition, students are also expected to
understand the breathing mechanism of the chest and
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abdomen as an interrelated system. This understanding
cannot be obtained optimally by students if the learning is
only through memorization. On the contrary, analytical skills
are needed to study the relationships between organs and
physiological processes that occur in daily life [4].
Therefore, learning strategies must be designed
systematically and targeted. Therefore, contextual and
process-based learning design is needed to build meaningful
understanding in learning activities.

Critical thinking skills are the ability to analyze
information in depth, evaluate arguments, and make
decisions based on logical evidence [5]. Critical thinking
skills consist of 5 indicators, including (1) providing simple
explanations; (2) using the information appropriately; (3)
conclude; (4) provides in depth explanation; and (5)
determining problem-solving strategies [6]. Critical thinking
skills need to be trained systematically through structured
learning activities. Teachers can apply various learning
strategies to make the teaching and learning process more
interesting and varied, through the selection of materials, the
application of models, the use of media, and various methods
[7]. This effort aims to make science learning more
meaningful so that students can understand concepts better
and apply them in daily life. Thus, it requires the right
learning tools.

The student worksheet is one of the tools that can
facilitate independent and collaborative learning activities. A
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well-designed student worksheet not only includes practice
questions but also problem stimuli, work steps, and
reflections that encourage students to think analytically [8].
The ideal student worksheets component meets title, learning
instructions, competencies or learning objectives, supporting
information, tasks or work steps, and assessments [9].
Student worksheets in science learning can be designed
according to the material studied and direct learning
activities to scientific processes such as analyzing, solving
problems, evaluating, conducting experiments, making
hypotheses and making conclusions [10]. Each activity in the
student worksheets is designed to spark questions, encourage
exploration, and provide students with space to build
knowledge independently and collaboratively [11]. The
development of digital technology opens up opportunities to
transform student worksheets into electronic form.

Electronic student worksheets are used as a learning
tool to help students understand the material through digital
activities. Electronic -student worksheets enable the
integration of text, images, videos, and automated feedback,
creating a more interactive and flexible learning experience
[12]. One platform for developing Live Worksheets. The
platform provides a variety of features such as multiple
selection, drag and drop, open answer, and visual and
audiovisual media integration [13]. These features allow
students to be actively involved in the learning process. To
be pedagogically effective rather than merely technically
interactive, its development needs to be combined with
appropriate learning models.

The Problem-Based Learning model is a problem-
based learning model. Models Problem-Based Learning,
placing contextual problems as the starting point of learning
and encouraging students to investigate to find solutions
[14]. The syntax of Problem-Based Learning includes the
following 1) orienting students to problems, 2) organizing
students to learn, 3) guiding investigations, 4) developing
and presenting results, and 5) analyzing and evaluating the
problem-solving process [15]. The integration of PBL into
electronic students' worksheets provides an opportunity to
comprehensively train critical thinking indicators. Students'
critical thinking skills can be developed in the classroom by
stimulating and facilitating students through problem-based
learning [16]. Students are directed to formulate problems,
give reasons based on observations, draw logical
conclusions, and evaluate the solutions produced. Thus,
science learning is not only oriented toward the final result
but also toward a systematic and reflective thinking process.

Based on the results of the pre-research in grade V of
SD Negeri Jatibarang 03, teachers have not optimized the
preparation of student worksheets because they are still
conventional, without stimuli that encourage exploration and
development of critical thinking. Important components of
student worksheets, such as learning instructions, learning
objectives, and assessment and reflection, have not been met.
The presentation is still in the form of black and white print,
making it less attractive and less effective in the digital era
[17]. This condition makes students less directed and
passive, and not able to explore concepts independently.
Student worksheets have not trained critical thinking
optimally because they only contain C3 level questions
(apply and sort), while indicators C4 (analyzing) and CS5
(evaluating) have not been facilitated. The question
instructions also do not encourage logical reasoning and in-
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depth analysis, so the answers do not reflect critical thinking
skills.

In learning, teachers have not optimally applied the
five syntax Problem-Based Learning Overall, so that
students tend to be passive, and learning is still dominated by
lecture methods. Interaction between teachers and students,
as well as among students, remains limited. Conventional
learning makes students less active and less likely to explore
concepts independently [18]. In the first syntax, the teacher
has not presented contextual problems, stimuli, or
introductions that trigger critical thinking. In the second
syntax, the organization of students into groups for student
worksheets has not run optimally because students listen to
videos without taking notes, so their understanding of the
material is not optimal when working on the questions. In the
third syntax, teachers have not optimally guided
investigations by providing supporting teaching materials
such as presentation media or problem-based student
worksheets. As a result, the implementation of PBL has been
ineffective and has affected student learning outcomes.

The summative learning results for grade V students
of SD Negeri Jatibarang 03 in science learning, within the
scope of material 1, showed that some students had not met
the KKTP 70. Of the 20 students, 32% have met the KKTP,
while 68% have not. This shows that there are still obstacles
in understanding science material in the classroom. This low
learning outcome is often caused by the use of learning
methods that are still conventional, tend to be one-way, and
do not actively involve students in the learning process [19].

60% of the 20 students who have not met the KKTP
have not developed their critical thinking skills. Students are
not accustomed to being trained to analyze, give reasons, and
solve problems when completing student worksheets and
evaluations in science. The low critical thinking ability is
evident in the students' short, unreasoned answers to the
analysis questions. The student's inability to give a logical
reason for his opinion is one of the indicators of evaluating
the cognitive level C5 [20].

Students have difficulty understanding the science
material on the human respiratory system. Students have
difficulty understanding the material of the human
respiratory system, including the names and functions of
organs, foreign terms, and the breathing mechanisms of the
chest and abdomen. The ability to think critically is also not
optimal, as can be seen from the difficulty of analyzing
differences in air quality, the working relationship of
respiratory organs, and the effect of physical activity on
breathing frequency. The failure to achieve learning
objectives and unsatisfactory learning outcomes show that
students' understanding of learning materials is still
relatively low [21].

Based on previous research entitled Development of
Electronic Student Worksheets Based on Problem-Based
Learning (PBL) to Improve Students' Critical Thinking
Skills in the Food Sub-Material. Practicality, based on
student responses, scored 97.07% of the criteria as very
practical, supported by the results of observations of student
activities, with 98.6% of the criteria scored as very good.
Based on this research, electronic student worksheets are
based on Problem-Based Learning, which has been
developed and proven to be valid, practical, effective in its
application as a teaching material, and able to improve
students' critical thinking skills [22]. However, previous
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research has not specifically integrated Live Worksheets and
has not measured critical thinking skills using structured,
statistically analyzed indicators. Thus, the novelty of this
research lies in the systematic application of five syntax
Problem-Based Learning activities in Live Worksheets,
which facilitate critical thinking skills. Thus, this study not
only demonstrates the product's feasibility and practicality
but also tests its effectiveness in improving students' critical
thinking skills in a measurable manner.

These problems highlight the need for learning device
innovations that integrate digital technology and problem-
based learning models. Therefore, the researcher developed
of Live Worksheets based on Problem Based Learning to
improve the critical thinking skills of science students in
grade V of SD Negeri Jatibarang 03 Semarang City with the
aim of: (1) describing the development design of Live
Worksheets based on Problem Based Learning to improve
the critical thinking skills of science students in grade V of
SD Negeri Jatibarang 03 Semarang City; (2) testing the
feasibility of Live Worksheets based on Problem Based
Learning to improve the science critical thinking skills of
grade V students of SD Negeri Jatibarang 03 Semarang City;
and (3) testing the effectiveness the feasibility of Live
Worksheets based on Problem Based Learning to improve
the science critical thinking skills of grade V students of SD
Negeri Jatibarang 03 Semarang City. This research is
expected to make a conceptual and practical contribution to
the development of digital learning tools that support the
optimal implementation of the Deep Learning Curriculum.

Research Methods

This type of research is Research & Development
(R&D) with the ADDIE model. Research & development is
a process or steps in research to validate and develop

products [23]. The procedure or stages of developing the
ADDIE model are described as follows.

-M revision
revision
Development

Figure 1. Stages of the ADDIE model (Sugiyono, 2023)

revision

Implementation

revision

ADDIE's development model consists of five stages,
namely (1) Analyze, (2) Design, (3) development, (4)
implementation, and (5) evaluation [23]. (1) Stage Analyze
(analysis), identification of learning problems, potentials,
and needs through classroom observation, teacher
interviews, and the distribution of questionnaires to students
and teachers; (2) Stage Design (design), the researcher
designed a prototype of the Live Worksheets based Problem
Based Learning according to the learning needs; (3) Stage
development (development) is the process of realizing a
design into a product that is ready to be tested through the
platform Live Worksheets. Then it is validated by material
experts and media experts to determine the feasibility and
obtain input before the trial;, (4) Stage implementation
(implementation) was carried out through small-scale trials
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of 8 students and large-scale trials of 12 students; (5) Stage
evaluation (evaluation) aims to assess the quality, feasibility,
and effectiveness of the developed product. The evaluation
was carried out through the analysis of pre-test and post-test
results to measure improvements in students' critical
thinking skills in the cognitive domain, as well as through a
questionnaire with teacher and student responses.

This research was conducted at SD Negeri Jatibarang
03, Semarang City, during the even semester of the
2025/2026 school year. The study involved class V students,
totalling 20. Classroom teachers are also involved as partners
in the implementation of learning and as informants in the
analysis and feasibility test stages through teacher response
questionnaires. Data collection techniques using tests (pre-
test and post-test) and non-tests (observations, interviews,
questionnaires and document data) [24]. Data analysis
techniques are carried out qualitatively and quantitatively.
Qualitative data is analyzed through data reduction, data
presentation, and drawing conclusions based on the results
of observations, interviews, and validator suggestions.
Quantitative data were analyzed using normality tests,
paired-samples t-tests, and N-Gain tests to assess the
effectiveness of Live Worksheets-based Problem-Based
Learning.

Results and Discussion

This research focuses on the design, development,
feasibility, and effectiveness of Live Worksheets based on
Problem-Based Learning to improve the science critical
thinking skills of grade V students at SD Negeri Jatibarang
03, Semarang City.

Development Design of Live Worksheets based on
Problem-Based Learning

This study uses the development of the ADDIE
model, which includes five stages, namely (1) Analyze, (2)
Design, (3) development, (4) implementation, and (5)
evaluation. The results of the research in this section are
presented based on the process and findings obtained at each
of these stages.

Analyze

At this stage, the researcher analyzes the
identification of learning problems, potentials, and needs
through classroom observation, teacher interviews, and the
distribution of questionnaires to students and teachers. The
results of problem identification in the preparation of
students' worksheets remain conventional and lack important
components such as learning instructions, learning
objectives, contextual problem stimuli, and reflection and
assessment. Conventional methods tend to make students
passive and offer fewer opportunities to discover concepts
independently [18]. In addition, the cognitive level of the
questions in students' worksheets is still at C3 (applying), not
facilitating C4 (analyzing) and C5 (evaluating). The low
facilitation of HOTS questions affects learning outcomes, as
most students have not reached the KKTP and have not been
able to provide logical reasons in their answers to analytical
questions. Thus, the problem does not lie solely in the media
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but also in the learning model and the measurement of
critical thinking skills.

SD Negeri Jatibarang 03 has strong potential to
support the implementation of technology-based learning.
This school has been equipped with adequate facilities to
support teaching and learning. Projector, loudspeaker, and
access to Wi-Fi, which supports internet-based learning
activities. SD Negeri Jatibarang 03 also allows students to
use gadgets to support learning. The use of this gadget is used
to find information or learning resources, as well as to
facilitate technology-based learning media [25]. The analysis
of needs through student questionnaires reveals aspects of
interest and motivation, participation, and the roles of
teachers, models, and media. The questionnaire needs to
cover aspects of learning planning and assessment, as well
as learning outcome achievement and critical thinking skills.

Based on this identification, a solution is needed: the
development of student worksheets that are more systematic,
contextual, and oriented toward the development of critical
thinking skills. The components of an ideal student's
worksheets consist of a title, learning instructions,
competencies or learning objectives, supporting information,
tasks or work steps, and assessments [26]. A good student's
worksheet must support the active learning process and
encourage students to think about problem-solving [27]. As
technology advances, students' worksheets need to be
digitised to make them more interactive and engaging.
Printed students' worksheets are considered less effective
and less visually appealing, especially at the elementary
school level [17].

Electronic students' worksheets are able to create a
fun and interactive learning atmosphere because they
dynamically combine visual and contextual content [28]. On
the Live Worksheets platform, teachers can design
interactive worksheets that include text, images, videos, and
audio. These features support a variety of learning styles and
enable students to have a more meaningful learning
experience [29]. Electronic students' worksheets serve not
only as a digital medium but also as a means to develop high-
level thinking skills; their design should be problem-based
and integrated with the Problem-Based Learning model.

Problem-based learning is a student-centred learning
model in which students encounter real problems in daily life
during learning activities. The focus of learning in the PBL
model lies in the problems students must solve using
appropriate material concepts. Models Problem-Based
Learning emphasizing learning through contextual problems
that require students to think critically, analyze information,
and work together to find solutions [30]. Syntax Problem-
Based Learning, i.e. 1) orientation students to problems, 2)
organizing students to learn, 3) guiding investigations, 4)
developing and presenting results, and 5) analyzing and
evaluating the problem-solving process [31].

Capabilities: Critical thinking is the ability to analyze
and evaluate information, understand arguments, and draw
conclusions based on existing evidence [32]. Critical
thinking skills then need to be measured using clear and
structured indicators, especially at the C4 (analyzing) and C5
(evaluating) levels. Critical thinking skills have 5 indicators
with 8 sub-indicators consisting of: (1) providing simple
explanations, which include the ability of students to
determine questions that are in accordance with the problem
presented as well as explaining answers to questions that
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need explanation; (2) using information appropriately,
namely the ability to observe and utilize observation data as
a basis for solving problems; (3) infering, which includes the
ability to analyze general statements into specific facts based
on cause-and-effect relationships and relate those facts to a
common conclusion; (4) provide an in-depth explanation,
namely the ability to assess the accuracy of the definition
based on the available criteria or information and prove the
truth of unwritten conjectures or assumptions directly
through drawing conclusions; and (5) determining a
problem-solving strategy, namely the ability to decide
whether to agree or disagree with a statement accompanied
by logical reasons [33]. Based on the description of the
analyze stage, it emphasizes the need to develop Live
Worksheets based on Problem-Based Learning to improve
the critical thinking skills of science students in grade V of
SD Negeri Jatibarang 03.

Design

Stage design is a step in the preparation of the product
design to be developed, along with its specifications [34]. At
this stage, the researcher uses the Canva application to
design the appearance of the Live Worksheets-based
Problem-Based Learning to make it more attractive. Canva
is used to design each Live Worksheets-based Problem-
Based Learning page, including background and text color
selection, font size and type, and electronic student
worksheet components. Live Worksheets-based Problem-
Based Learning was developed using the Live Worksheets
platform. Live Worksheets-based Problem-Based Learning
uses a variety of features from Live Worksheets, such as live
worksheets features which include open answer, single
choice, drag and drop, join, PowerPoint player and YouTube
player [35].

These Live Worksheets-based Problem-Based
Learning adopt a Problem-Based Learning model that is
adjusted to the learning model applied during the learning
process. Preparation of Live Worksheets based Problem
Based Learning is carried out by systematically arranging
components, consisting of pages Cover (cover) containing
the title, class, logo, illustration, and identity of the author;
group identity for students, general information containing
learning outcomes, learning objectives, and instructions for
working on Live Worksheets based Problem Based
Learning; the core page in the form of learning materials and
problem-based questions designed to train students' critical
thinking skills; and the last page of Live Worksheets based
Problem Based Learning realized in two meetings. On Live
Worksheets, based on Problem-Based Learning in lesson 1,
the material focuses on the human respiratory organ and its
function. Therefore, the activities and questions presented
are designed to help students recognize the names of
respiratory organs and understand the function of each organ
in the respiratory system. Meanwhile, Live Worksheets
based on Problem-Based Learning in lesson 2 focus on the
human breathing mechanism, which is the process of how
humans breathe. This material covers the process of
inspiration and expiration, diaphragm movements, changes
in the volume of the chest cavity, and the differences
between chest breathing and abdominal breathing [36]. The
following is the design of Live Worksheets based on
Problem-Based Learning for lessons 1 and 2.
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Figure 2. Cover of Live Worksheets based on Problem-
Based Learning in Lessons 1 and 2

The illustration of the respiratory system on the cover
serves as an initial introduction, giving students an idea of
the material they will study. The selection of semi-concrete
images and colors helps students understand abstract
concepts, clarify the location and function of the organs.
Images related to learning materials serve to convey
messages from teachers to students, help them express
information more clearly, and motivate them to follow the
learning process [37].
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Figure 3. General Information: Live Worksheets, Problem-
Based Learning 1 and 2

Sintaks 1. Orientas| siswa pade masalah

I

Petunjuk: Didalamayo terdapat 2 video. bagian A don bagion 1)

Figure 4. Syntax View 1 PBL Model
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The General Information section on the Live
Worksheets-based Problem-Based Learning page, which
contains learning outcomes, learning objectives, and work
instructions, serves as an initial guide for students to
understand the direction of learning activities. Clearly
written learning outcomes and objectives help students know
the results to be achieved, so that they not only do the task,
but are truly focused, understand the expected competencies
and are motivated to learn [38]. Meanwhile, the instructions
provide students with a brief overview of the form of
learning activities using Live Worksheets based on Problem-
Based Learning.

In Syntax 1, the Live Worksheets-based Problem-
Based Learning lesson 1 displays a video on air entering the
nose and mouth. This video helps students compare air entry
paths and understand their different functions. Meanwhile,
the Live Worksheets-based Problem-Based Learning lesson
2 also included two videos showing people breathing, with
abdominal and chest movements, so students could observe
the difference between chest and abdominal breathing
directly. The use of stimuli in the form of videos stimulates
attention and positive emotions during the learning process
and provides a more contextual learning experience [39].
The questions on Live Worksheets based on Problem-Based
Learning 1 and 2 are designed to facilitate critical thinking
skills in the first indicator, which is to provide a simple
explanation based on observations, and the second indicator,
which is to use information appropriately to answer
questions according to the evidence obtained from the video.

rgunisas! siswa untuk belajar

Figure 5. Syntax View 2 PBL Model

In syntax 2, there is a brief piece of information: "Did
you know?" This initial information serves as a cognitive
bridge, focusing the student's attention before they formulate
a problem-solving solution. In addition, students are invited
to formulate temporary conjectures or hypotheses by
selecting the most appropriate statements. The process of
compiling these allegations is facilitated interactively
through the use of a checkbox (check) on the platform Live
Worksheets. The activity of selecting and considering the
truth of this information effectively trains critical thinking
skills in analyzing and evaluating [40]. Instructions for the
work are also included in syntax 2 to provide directions for
Live Worksheets-based Problem-Based Learning in groups.
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Figure 6. Syntax View 3 PBL Model

In syntax 3, it guides the investigation by collecting
information through videos that facilitate the appropriate use
of indicators. In the Live Worksheets-based Problem-Based
Learning lesson 1, variations for solving problems are also
presented in the form of contextual short stories, which direct
students to analyse the respiratory organs and their functions.
Meanwhile, in Live Worksheets-based Problem-Based
Learning lesson 2, the problem-solving strategy is
complemented by simple practicum activities in the form of
making concrete media of lung models, with the work steps
listed in the Live Worksheets-based Problem-Based
Learning, which can help students in visualizing concepts in
real life [41].
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Students are directed to conclude all the results of the
research carried out from syntax 1 to syntax 3. This
concluding activity was facilitated through instructions for
filling in descriptive answers, adjusted to the material on the
respiratory system. Writing conclusions in the form of text
helps students express the results of their analysis in a
coherent manner and strengthens their understanding of the
concepts that have been learned [42]. Concluding activities
facilitate critical thinking skills, especially when they
include concluding indicators and in-depth explanations.

For variety, before the fifth syntax, each Live
Worksheet-based Problem-Based Learning utilises Live
Worksheets in the form of educational games to vary the
learning activities. In Live Worksheets-based Problem-
Based Learning lesson 1, students carry out matching
activities using drag-and-drop, while in Live Worksheets-
based Problem-Based Learning lesson 2, students sequence
the stages of the breathing mechanism using drag-and-drop.
This variation aims for students to not only type answers, but
also actively engage through interactive activities that
support understanding in learning [43].
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Figure 9. Syntax View of 5 PBL Models

Live Worksheets based on Problem-Based Learning
provide reinforcement materials to help students correct
misconceptions and ensure that students' understanding is
correct. This material is presented in PowerPoint, accessible
via the link in Live Worksheets, based on Problem-Based
Learning. Especially in the Live worksheets based on the
Problem-Based Learning lesson 2, an animated video was
added to help students more easily understand the dynamic
breathing process. The combination of text, images, and
animations helps to make it easier to understand and reduce
the cognitive load on students when learning complex
concepts [44].

Development

Stage development is the process of realizing the Live
Worksheets based on Problem-Based Learning design into a
form of a prototype testable [45]. At the Development stage,
the product was integrated into the Live Worksheets
platform, and a feasibility test was conducted by material and
media experts. The results of the feasibility test, as validated
by media and materials experts, met the very feasible criteria
with revision. Aspects of material expert validation include:
(1) aspects of material suitability with CP and TP; (2)
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aspects of conformity with the PBL model; (3) aspects of
conformity with the indicators of critical thinking ability; (4)
aspects of conformity with the characteristics of students.
The validation aspects of media experts include: (1) aspects
of content quality and display; (2) instructional aspects; (3)
technical/display aspects; (4) aspects of critical thinking
ability.

Implementation

At the stage of implementation, development
products that have been declared feasible by material experts
and media experts are then tested by students [46]. The trial
was carried out on students whose class level was one level
higher than the research subject. The researcher administered
a test of questions to class VI students (26 students). The
results of the test scores will be analyzed for validity tests,
reliability tests, question difficulty level tests, and question
differentiating power tests [47]. Of the 40 questions, 20 were
deemed valid and reliable. With difficult, medium and easy
difficulty levels. The distinguishing power of classified
questions is very good, good, adequate, and not good. The
question items that were declared valid and reliable
represented five indicators of critical thinking ability. The
indicators provide simple explanations in numbers 7 and 15,
use the information correctly on numbers 5, 18, and 20,
conclude on numbers 1, 2, 4, 8, 11, and 19, provide in-depth
explanations on numbers 12, 14, and 17, and determine
problem-solving strategies on numbers 3, 6, 9, 10, 13, and
16. Thus, all indicators have been represented
proportionally, making the instrument suitable for measuring
students' critical thinking skills as a pretest and posttest in
research.

Evaluation

At this stage, the evaluation aims to assess the quality,
feasibility, and effectiveness of products, live worksheets
based on Problem-Based Learning and ensure that
development goals have been achieved [45]. In addition,
product feasibility tests were conducted using teacher and
student response questionnaires to assess the feasibility of
Live worksheets based on Problem-Based Learning. At the
evaluation stage, after obtaining the results of the pre-test
and post-test, the normality test data was analyzed, the test
paired sample t-test, and the N- testGain [48].

Feasibility of Live Worksheets based on Problem-Based
Learning

The feasibility of Live Worksheets based on Problem-
Based Learning was tested through validation by material
experts, validation by media experts, and responses from
teachers and students.

Table 1. Results of the Validation Feasibility Test for
Subject Matter Experts and Media Experts
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results of the material expert's validation obtained a score of
92% with very feasible criteria. The assessment of the
feasibility of material validation using a research instrument
questionnaire uses 4 aspects, including: (1) aspects of
material suitability with CP and TP; (2) aspects of
conformity with the PBL model; (3) aspects of conformity
with the indicators of critical thinking ability; (4) aspects of
conformity with the characteristics of students. The score
shows that Live Worksheets are based on Problem-Based
Learning, are complete, correct, and in accordance with the
Learning Outcomes (CP) and Learning Objectives (TP) in
the curriculum. The material has also been adjusted to the
thinking level of elementary school students, making it easy
to understand. Integrating Problem-Based Learning (PBL)
syntax that is in line with the critical thinking ability
indicators is considered very important, because it can guide
students to solve real problems in a coherent and logical
manner [49]. The media experts' validation yielded a score
of 94%, which is very good. The assessment of the feasibility
of material validation using a research instrument
questionnaire uses 4 aspects, including: (1) aspects of
content quality and display; (2) instructional aspects; (3)
technical/display aspects; (4) aspects of critical thinking
ability. The acquisition of a media validation score indicates
that the design of Live Worksheets based on Problem-Based
Learning is very good, both in terms of appearance, ease of
use, and its function in supporting learning. The neat layout
and accessible features make students more comfortable
while studying. The use of interactive platforms with
attractive displays has also been proven to increase learning
comfort and help reduce the burden of thinking, so that
students can focus more on answering questions that practice
critical thinking [50].

Table 2. Teacher and Student Response

Response Percentage Criteria
Teacher 90% Highly Worth It
Student 90% Highly Worth It

Response Percentage Criteria
Material Expert 92% Highly Worth It
Media Member 94% Highly Worth It

Based on Table 1. The validation results show that the
product received very good scores from both validators. The

Based on Table 2. The results of the response of
teachers and students both obtained a percentage of 90%
with very feasible criteria, so that Live Worksheets based
Probel Based Learning declared suitable for use in science
learning class V. Assessment of the feasibility of the
teacher's response questionnaire uses 3 aspects which
include: (1) suitability with the learning material; (2)
conformity with PBL syntax and critical thinking ability; (3)
appearance and practicality of use. The results of the
teacher's response indicate that the Live Worksheets-based
Problem-Based Learning is pedagogically feasible and
aligned with classroom learning needs. The teacher assessed
that the content and activities were in harmony with the
science material in class V, making it easy to apply in the
teaching and learning process. The integration of Problem-
Based Learning (PBL) syntax into Live Worksheets is also
considered to train indicators of critical thinking skills in a
practical way, without adding administrative tasks or
technical obstacles for teachers during teaching [51]. The
assessment of the eligibility of the student response
questionnaire uses 3 aspects, which include: (1) cognitive
(comprehension); (2) affective (interests and attitudes); (3)
practicality of use. In line with the constructivist theory, Live
worksheets based on Problem-Based Learning provide
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opportunities for students to build their own understanding
through problem-solving activities. They help to
accommodate a variety of learning styles, both visual,
auditory, and kinesthetic, to improve accessibility and
provide more inclusive learning opportunities for all students
[52]. Based on this description of Live worksheets, Problem-
Based Learning to improve critical thinking skills, and the
suitability of science for learning, this is suitable for use in
learning.

The Effectiveness of Live Worksheets based on Problem-
Based Learning

The effectiveness of Live Worksheets based on
Problem-Based Learning was evaluated using normality
tests, paired-samples t-tests, and N-gain tests in SPSS 31.
The results of the pre-test and post-test were then analyzed
to determine the improvement of learning outcomes and the
development of critical thinking skills in each indicator.

100
80

60
112
40

20 71.25

Average Pre-test Average Post-test
Score Score

B Average Pre-test Score Average Post-test Score

Figure 10. Average Improvement of Pre-test and Post-test
Results

Based on the pre-test and post-test results, the post-
test score is higher than the pre-test score. The average pre-
test score was 47.5, while the average post-test score
increased to 71.25. Thus, there was an increase of 23.75 in
the average pre-test and post-test results. This increase shows
that Live Worksheets-based Problem-Based Learning has a
positive impact on students' cognitive development. One of
the factors influencing this increase is the syntax
characteristics of PBL itself, since from the beginning of
learning, students are directly exposed to problem-solving
skills and digging up new information [53].

Table 3. Normality Test Results

Actions Sig Criteria
Pre-test 0.331 Normal
Post-test 0.869 Normal

The normality test of learning outcomes is carried out
as a preliminary requirement before analyzing data with
nonparametric statistics [54]. The table above presents the
results of the normality test of pre-test and post-test data in
the initial trial analyzed using the SPSS 31 application.
Based on the results of the normality test using the Shapiro-
Wilk method, the pre-test significance value was 0.331, and
the post-test significance value was 0.869. The results of the
analysis showed that the pre-test significance value was
0.331 (> 0.05), indicating that the pre-test data were
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normally distributed. Similarly, in the post-test, the
significance value was 0.869, which was> 0.05, so the post-

test data were also normally distributed.

Table 4. Paired Sample t-test results

Actions Mean  Improvement Sig.(2-

tailed)
Pre-test 47.5 23.75 0.000
Post-test 71.25

Based on the results of the paired-samples t-test, the
average pre-test score in the large-scale trial is 47.5, and the
average post-test score is 71.25. Thus, there was an average
increase of 23.75 after learning using Live Worksheets based
on Problem-Based Learning. The significance value of Sig.
(2-tailed) is 0.000 < 0.05, thus indicating a significant
difference between the two variables [55]. Based on the
decision-making criteria, if the significance value < 0.05,
then Ho is rejected and Ha, is accepted. So, it can be concluded
that there is a significant difference in the science critical
thinking ability of grade V students at SD Negeri Jatibarang
03 after using the Live Worksheets development based on
Problem-Based Learning.

Table 5. N-Gain Test Results

Actions Mean Improvement N-  Criteria
Gain
Pre-test 47.5 23.75 0.4741 Medium
Post-test 71.25
The average improvement in student learning

outcomes before and after using Live Worksheets based on
Problem-Based Learning to enhance the critical thinking
skills of grade V science students at SD Negeri Jatibarang
03, Semarang City, was measured using an N-gain test. The
results of the large-scale N-gain test were 0.4741, meeting
the medium criteria. The increase in N-gain was in the
moderate criterion with a range of 0.30 <N-gain <0.70 [34].
The increase in this moderate criterion is influenced by
several supporting factors. First, the application of PBL
syntax encourages students to actively solve problems,
discuss, and draw conclusions, thereby systematically
training critical thinking indicators. Second, the use of
features in Live Worksheets, such as open answer, drag and
drop, and Learning videos, helps pupils understand concepts
visually and contextually [56]. Third, the existence of simple
experiments and problem-based stimuli makes learning more
meaningful and increases student engagement.

Another factor is that students' initial ability is still
low, causing them to need time to adapt to the PBL model
and the use of digital media. In addition, limited learning
time, student experience and motivation that are not familiar
with high-level thinking questions (HOTS) can affect the
optimization of critical thinking skills [57]. In line with the
findings that electronic students' worksheets that adopt the
PBL model improve critical thinking skills [58]. This
indicates that students' critical thinking skills improved after
participating in learning using Live Worksheets based on
Problem-Based Learning, compared to before the learning
was implemented. Thus, it can be concluded that Live
Worksheets based on Problem-Based Learning are effective
in improving the critical thinking skills of grade V science
students at SD Negeri Jatibarang 03, Semarang City.
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Figure 11. Increase in Average Critical Thinking Skill
Score

The increase in students' critical thinking skills as
shown by the increase in pre-test to post-test results, was
analyzed based on 5 indicators include (1) providing a simple
explanation; (2) use the information appropriately; (3)
conclude; (4) provides in depth explanation; and (5)
determine problem-solving strategies [59]. The average
increase across all indicators was from 49.4 to 71.4,
representing a 22% increase. The increase in each indicator
is outlined as follows.

The indicator provided a simple explanation, showing
an increase from 45.83 to 79.16. It also shows that students'
ability to determine appropriate questions based on the
problem presented and to explain answers to questions that
require explanation increased by 33.3%. This increase shows
that students are sufficiently accustomed to identifying
problems or information in a fundamental way. The indicator
provides a simple explanation of cognitive level C2
(understanding), which is classified as a MOTS problem, so
students are accustomed to solving it. This habit reflects the
importance of assessing critical thinking skills, since through
this process, the teacher can observe the extent to which the
student understands the initial information needed as a basis
for further analysis. [61].

The indicator uses information appropriately from a
score of 61 to 63.8. In the section on using information
correctly, the percentage increase was the smallest, which
was only 2.8%. The low increase can be caused by students
not being accustomed to doing critical thinking activities,
such as formulating appropriate questions, sorting out
relevant information, analyzing information, and evaluating
the correctness of information [62]. In addition, these results
are also influenced by the proportion of correct and incorrect
answers on the relatively balanced indicator, so that the
increase in scores does not show significant changes. This
condition indicates the need for continuous habituation and
practice so that students are more skilled in choosing and
using information appropriately.

The indicator showed an increase from 33.3 to 72.2.
Meanwhile, the student's ability to infer showed the highest
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percentage increase of 38.9%. Concluding indicators are
shown through the ability to draw precise conclusions from
the data that has been obtained [63]. In indicators that have a
high increase, that is, concluding. This happens because
students already understand similar types of questions
through problem-solving presented in Live Worksheets,
based on Problem-Based Learning.

The indicator provides an in-depth explanation of the
increase from 52.7 to 69.4. To provide an in-depth
explanation, the percentage increase was 16.7%. This
increase shows students' ability to provide more detailed,
structured answers. However, the relatively lower
percentage increase compared to other indicators indicates
that the ability to provide in-depth explanations still needs to
be strengthened. This is because students are used to giving
answers based on estimates without explanations or strong
reasons, which shows a weak conceptual understanding.
Students only partially understand the information and are
not able to relate the relevant concepts thoroughly [64].

The indicator measuring the problem-solving strategy
increased from 54.16 to 72.2. The ability to determine
problem-solving strategies also increased by 18.04%. This
increase shows the development of students' ability to design
more targeted problem-solving measures after using Live
Worksheets-based Problem-Based Learning. So as to
provide opportunities for students to develop their
knowledge in a more complex way through collaboration in
developing problem-solving strategies [65]. However, this is
not used in problem-based learning, so students still
experience confusion when deciding whether to agree or
disagree with a statement, due to the lack of a logical reason
and to time constraints that make the strategy-formulation
process suboptimal.

Based on the description of the results of the analysis
of the average increase in pre-test and post-test, normality
test, paired sample t-test, N-gain test, and analysis of the
average increase in critical thinking ability scores, it shows
that the development of Live Worksheets based on Problem
Based Learning is effective in improving the critical thinking
skills of science students in grade V of SD N Jatibarang 03
Semarang City.

Conclusion

The development of Live Worksheets based on
Problem-Based Learning for grade V students of SD Negeri
Jatibarang 03, Semarang City, was designed in Canva and
accessed via Live Worksheets, integrating five Problem-
Based Learning syntaxes in each learning activity to
facilitate critical thinking skills. The validation results
showed that the product was very suitable for use, with 92%
from material experts, 94% from media experts, and 90%
from teachers and students. The product's effectiveness was
demonstrated by an average increase in critical thinking
ability of 22%, with an N-Gain value of 0.4741 at the
moderate criterion. These findings show that Live
Worksheets based on Problem Based Learning have been
successfully developed, feasible, and effective in improving
critical thinking skills Although still limited to the material
of the human respiratory system and the use of certain
features, this development has a positive impact on learning
by encouraging active engagement, logical analysis, and
problem solving, so that the application of Problem Based
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Learning consistently recommended to improve the quality
of science learning on an ongoing basis.
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