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Abstract: The use of project-based collaborative models in learning can hone
critical thinking skills in learning. The purpose of this study is to determine
the implementation of collaborative project-based learning model
innovations on the critical thinking skills of elementary school students in
science lessons. The research method is a quasi-experiment with one-group
pretest-posttest design. The data collection tool uses observation sheets for
the implementation of learning models and critical thinking description
tests. Indicators of critical thinking are inference, explanation, interpretation,
and metacognition. The results of the research obtained in the form of a
collaborative project-based learning model ran very well in phase one 92%
and phase two 100%. There was an increase in the average pretest score of
56.73 and posttest of 91.57. The results of the effect size test (cohen'd) showed
a very high category of 5.94, in the very high category. It can be concluded
that collaborative project-based learning models are very effective in

improving critical thinking in elementary school science.
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Introduction

Science that studies the human environment in a
complex and structured manner. Puspita et al. (2023)
argues that living things, the appearance of nature, and
all natural phenomena that occur around humans are
the scope of science. Science in elementary school is the
main focus at the elementary school levels, because
students' knowledge of the surrounding environment
affects sympathy and empathy to contribute to the
surrounding nature (Rorimpandey & Modeong, 2024).
The basic concept of science must spur students to think
critically through problem-solving activities both
individually and in groups (Suciati et al., 2023). Science
and technology learning in elementary schools seeks to
optimize students' knowledge of the environment, as
well as train critical thinking that can be applied in daily
life (Awang et al., 2020).

How to Cite:

The concept of teaching and learning must have a
reciprocal relationship that occurs between teachers and
students. Teachers' skills that must be honed in the 21st
century can choose a learning model that is based on
characteristics, meaningful, in-depth, and beneficial to
the environment (Thao et al., 2024). This is in line with
Dewi & Arifin (2024) the application of the project-based
learning collaborative learning model can create
meaningful and beneficial learning for the surrounding
environment. Collaborative learning project-based
learning will foster confidence, critical thinking, social
attitudes and being able to provide real experiences that
will be remembered and applied in daily life related to
the surrounding nature (Susanti et al., 2023). The
importance of a collaborative learning model of project-
based learning to develop critical thinking skills in
elementary school science (Hasan et al., 2023).
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Critical thinking is the ability to analyze the
information received, understand, explain and provide
solutions. These aspects of critical thinking include
inference, explanation, interpretation and metacognition
(Dafit et al., 2024). Inference is the ability to draw
conclusions, explanation is the ability to articulate
reasoning and structured thought processes,
interpretation is the ability to explain information, and
metacognition is the ability to evaluate one's own
knowledge (Wahidin & Romli, 2020). The 21st century
learning model also requires the skills that must be
achieved are innovative thinking skills, active roles,
critical, free to interact and cooperate (Lidyasari, 2023).
The ability to inference, explanation, interpretation and
metacognition can be trained by applying a collaborative
learning model of project-based learning, especially in
elementary school science (Suratmi & Sopandi, 2022).

There have been previous studies that have
examined the effects of project-based learning during
the teaching and learning process. This research was
conducted by Wedasuwari et al. (2024). Project-based
learning can enhance the critical thinking of 21st-century
students. Studies conducted by Azmi (2023) prove that
the project-based learning model has succeeded in
improving students' 4C skills, and research conducted
by Winarni (2023) that Project-based learning has been
shown to increase creativity in creating creative writing
in elementary school.

Collaborative learning project-based learning
means a student-centered learning model, making
students productive, collaborative, imaginative, and
able to solve problems through work in the form of
products that are done collaboratively (Anggriani et al.,
2024). Collaborative project-based learning makes
students actors in learning that focuses on inference,
explanation, interpretation, and metacognition (Yanti &
Rahmad, 2023). This research focuses on efforts to hone
students' critical thinking through elementary science
teaching materials, a collaborative project-based
learning approach.

Learning activities with collaborative project-based
learning in its implementation focus on aspects of critical
thinking in science (Rupavijetra et al, 2022).
Collaborative components that are integrated into the
project-based learning syntax include communication,
community learning, discussion, and problem-solving
(Suradika et al.,, 2023). The collaborative component
integrated with project-based learning will hone
students' science critical thinking skills for inference,
explanation,  interpretation, and  metacognition
(Mursalim et al., 2023).

The collaborative implementation of project-based
learning is very important, but this learning model has
not been optimally applied in the learning process. In
line with Isa & Azid (2021) that the learning model
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applied in elementary schools is still in the form of
traditional learning in the form of assignments, teacher
centers, and taking notes. Traditional learning creates a
monotonous learning atmosphere and does not make
students think critically to develop their intelligence and
skills to collaborate (Wulandari & Rohaeti, 2024). The
teaching and learning process in school still requires
students to take notes, work on evaluation questions,
and remember what the teacher explains (Purwaningsih
et al., 2020). This problem was further strengthened
through the results of an interview with a teacher of SD
Negeri 007 Bukit Kemuning that the learning model that
is often applied is the traditional model, where the
teacher provides video-assisted learning topics as well
as explaining the material and in the end, students are
given evaluations. The teacher is still the model in
learning, engaging students only during the question
and answer process and presentation.

The critical thinking component in elementary
school still needs guidance. Critical thinking in
elementary school students in science subjects is still low
and requires guidance in the aspects of inference and
metacognition (Suastra et al., 2021). Based on the results
of interviews with teachers of SD Negeri 007 Bukit
Kemuning regarding critical thinking skills, students are
not able to infer well at the end of learning. This lack of
inferential ability means that the critical thinking
indicators in this study have not been met. The low level
of critical thinking is due to the selection of a learning
model that does not focus on the ability to think critically
about science (Astra et al., 2024). From the results of the
interviews, it is necessary to innovate the collaborative
model of project-based learning to optimize the critical
thinking of science in elementary school students.

The solution that can be done to overcome the
problem of students' low critical thinking skills is to
apply a project-based learning model with a
collaborative approach. Collaborative approaches that
are integrated with project-based learning complement
and blend in creating the ability for inference,
explanation, interpretation, and metacognition (Rahayu
et al., 2025). In its implementation, students are trained
to communicate, discuss, learn and solve problems
collaboratively. These habits can affect the way they
think in the context of elementary school science.

Method

This type of research is quantitative with a quasi-
experimental method. Design one group pretest-posttest
by providing tests at the beginning before being given
treatment and tests at the end after being given
treatment (Cohen et al., 2007). The sample of this study
amounted to 23 students of class VI A as an experimental

group. The design of this study is presented in Table 1.
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Table 1. One group pretest-posttest (Sugiyono, 2016)

Group Pretest Treatment Posttest
experiment 04 X 0,
Information:

0, : Pretest value before treatment is given

X : Treatment with a collaborative project-based
learning model

0, : DPosttest value after treatment

This research instrument consists of observation
sheets on the implementation of collaborative project-
based learning models and descriptive tests used to
measure students' critical thinking skills. The acquisition
of pretest-posttest data will be statistically tested with
Prerequisite Tests, namely, Normality Test (Shapiro-
Wilk), Homogeneity Test (Levene) and Hypothesis Test
(Paired Sample t-test) with the help of Jamovi software
2.3.28.

Result and Discussion

This study was conducted with the aim of
measuring the effectiveness of the collaborative project-
based learning model on the critical thinking skills of
elementary school science. This study was conducted at
SDN 007 Bukit Kemuning with a focus on the material
on the form of matter and its changes. This study was
conducted in two face-to-face meetings in the 2024 /2025
academic year.

Implementation of Collaborative Project-Based Learning in
the First Meeting

In the first meeting, students worked on a project to
create a poster of a triangle about changes in the state of
an object. In this work, students were free to divide
tasks, work on projects, and determine the time used to
create the poster. Poster materials had been prepared
before the meeting. So, in this first meeting, students
started working and collaborating with their group
members to create a poster. Students used textbooks,
worksheets, learning videos, and pictures shown by the
teacher. The poster consisted of pictures of changes in
the state of an object and their meaning. Students were
asked to match and create their posters together with
their group members collaboratively. If there was
material that was not understood, they were allowed to
reread the material in the book and watch the learning
video about changes in the state of an object. After the
poster was finished, students were asked to present their
work in front of their group members. Other students
who did not present were asked to give appreciation,
suggestions, and correct the work of other group
members.
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In this first meeting, there were some students who
did not understand what sublimation and crystallization
were, and examples of them in everyday life. The two
changes in the state of an object were reviewed and
reflected on together with the help of learning videos
displayed using a projector, making it easier for students
to understand the material and for teachers to deliver the
learning topic.

Implementation of Collaborative Project-Based Learning in
the Second Meeting

At the second meeting, students made simple ice
cream with their group members. Each group consisted
of four students, the tools and materials had been agreed
upon at the first meeting. Students were free to
collaborate to determine the design, strategy, how to
make and complete the making of their simple ice cream.
For the ice cream flavor, powdered milk was used
according to the agreement of each group. Students
collaborated with their group members to make ice
cream with guidance and direction from the teacher.
Students who still lacked tools and materials were
allowed to ask the group that was still available. After
successfully making simple ice cream, students were
asked to explain their experience in making ice cream.

Based on the results of the presentation, it was
found that students still did not understand the addition
of salt when making simple ice cream. The more salt is
used, the colder the ice cubes around the can will be and
make the ice cream spin faster. The rotation of the rocks
in the same direction makes the ice cream soft in texture,
while the rotation of the can that is not in the same
direction makes the ice cream texture a little rough. At
this second meeting, students already know the changes
in form that occur after making simple ice cream.
Students can already mention what melting,
condensing, freezing and crystallizing are along with
examples because they have conducted experiments in
working on a simple ice cream project in the second
meeting.

In the learning process, project-based learning and
collaboration teach students that learning is not a
competition, but cooperation, respect, attitude and
action (Muhibbin & Khoirunisa, 2023). With project-
based learning integrated with this collaborative
component, students can learn through experience,
knowledge, and insights that their friends have as
learning resources, because learning resources are not
only from teachers (Wibowo et al., 2024).

Collaborative project-based learning in science the
learning steps refer to the collaborative syntax of project-
based learning whose components are communication,
discussion, learning community, and problem solving.
Student activities in the collaborative syntax of project-
based learning can hone students' critical thinking skills,
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namely inference, explanation, interpretation and
metacognision. Student and teacher activities during the

May 2025, Volume 11, Issue 5, 749-760

implementation of collaborative project-based learning
are presented in Table 2.

Table 2. Steps of the collaborative project-based learning model

Steps of the Collaborative Teacher activities Student activities  Critical thinking indicators
collaborative components
project-based
learning model
Students are given Communication, Teachers give Students answer questions  Interpretation, students are
trigger/basic discussion, quizzes/triggering presented based on prior able to understand and
questions problem-solving  questions to measure knowledge  explain the various types of
students' changes in the state of
understanding objects.
Students collaborate =~ communication, teachers monitor Students and group friends = Metacognition, students are
to design project community students in group construct their knowledge able to monitor, evaluate
designs learning, formation, and guide collaboratively preparing  and search for information
discussion,  them in the division strategies, tools,and  to develop their projects on

problem-solving

of tasks

Students collaborate  Communication, Teachers actively
to create a project community involve students to
timeline learning, agree on the time
discussion, and stages of
problem working on the
solving, project
Teachers Monitor Communication, Teachers monitor
Students' Work community students while
learning, collaborating on
discussion, projects

problem

solving,
Assess the results of ~ Communication, The teacher guides
student community students in
collaboration learning,  presenting the work

discussion,

problem

solving,
Evaluate the Communication, The teacher guides
knowledge of community the presentation,
project results learning, assesses the project
discussion results with other

students, and
provides reflection

materials to solve the
problems presented
Students collaborate with
their group friends to
arrange stages and times to
be agreed upon

Students collaborate with
their group friends to work
on projects based on agreed

Steps and times

Students and their group
friends present the results of
the project in front of their
friends

Students convey obstacles to
the work on the project that
has been completed

the state of matter and its
changes.

Explanation, students are
able to design poster work
and make ice cream rolls so
that they can be completed
on time

Metacognition, students are
able to work collaboratively
to complete their projects
within the agreed time

Inference, students are able
to present the results of
their group work on the
form of matter and its
changes

Interpretation, students
already understand the
types, causes, and triangles
of changes in state and are
able to make ice cream
based on the results of their
own thinking.

In its implementation, the collaborative project-
based learning model in science lesson materials
changes due to heat is qualified in Table 3.

Table 3. Qualifications collaborative project-based

learning

Model feasibility (%) Qualification
X <60 Very less
60<X<70 Less
70<X <80 Enough
80<X<90 Good
90<X Excellent

The results of the research related to the
implementation of the collaborative project-based
learning model in the science lesson of the material on
the change in the shape of objects due to heat can be seen
in the diagram presented in Figure 1.

The implementation of collaborative project-based
learning model, it can be concluded that the percentage
of implementation of collaborative project-based
learning model in the first and second stages of science
learning is done very well because the percentage is
above 90%. The percentage of implementation of
learning model in the first stage is 92% and the second
stage is 100%. The learning syntax applied is arranged

752



Jurnal Penelitian Pendidikan IPA (JPPIPA)

according to the steps of project-based learning
integrated with a collaborative approach.

92%
100%

m First Phase Second Phase

Figure 1. The results of implementation of collaborative
project-based learning

The implementation of a collaborative project-based
learning model encourages students to collaborate,
collaborate, and interact directly with the problems
presented in the learning process (Anggraito et al., 2023).
Activities where students design projects and present
the results of their work in front of their group of friends
will train them how to communicate and be confident
(Sajidan et al., 2022). Students' freedom to gather, create,
and work in groups to complete projects will have an
impact on their application in everyday life (Saputra et
al., 2023). Collaborative project-based learning makes
learning less monotonous but will create an active
learning atmosphere that makes students become
models and will train critical thinking in solving
problems faced every day (Khairani & Tressyalina,
2020).

The implementation of collaborative project-based
learning in the learning process can train their
communication, cooperation, discussion, and attitudes
in solving problems (Biantoro & Pertiwi, 2024). The
classification of collaborative project-based learning
implementation is very good, this is because all steps are
carried out well. A good learning model is a learning
model that activates students to interact directly with the
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problems presented (Subiyantoro, 2024). Actively
involving students in making projects will train their
time management, social attitudes, and way of thinking
(Mahulae et al., 2023). Students who are involved and
active during learning will easily remember the material
they are studying and can motivate students to think
critically (Hidayatullah et al., 2022). Students' ability to
take on roles in their environment is one of the goals of
implementing a collaborative project-based learning
model.

Critical Thinking of Students After the Implementation of the
Collaborative Project-Based Learning Model in Science and
Science Learning

Critical thinking IPAS is calculated based on four
indicators developed following research needs. The test
used is a description or essay test which of course is used
and developed according to research needs. This
description test is very appropriate to measure students'
critical thinking because it can maximize the way
children think as much as possible and pour it into the
form of writing, which of course they stringing together
words until they become the correct answer according to
the topic presented in the question (Yuliarti et al., 2023).

Testing the validity of a question is indispensable
before conducting research. The validity test is useful to
ensure the feasibility of the measuring instrument used
(Umam & Susandi, 2022). The validity test helps ensure
that the measuring instrument used is exactly as it will
be measured (Sawiji et al., 2024).

Before the critical thinking indicator test is used in
research, it must be ensured that the essay test questions
are valid and reliable to accurately and appropriately
measure students' critical thinking. The validity test was
carried out by testing the correlation formula of the
moment product with a significance of 5% presented in
Table 4.

Table 4. Testing the validity of pretest and posttest critical thinking questions

num]?;:swniiﬁ Significance vaﬁgsi:;}(l)? Validity test of
Indicators of critical thinking s . . table value the post-test Information
critical thinking 59 post-test .

.. o . questions

indicators questions
Able to provide a brief explanation of the change in the 1 0.644 0.690 Valid
shape of objects due to heat with their group friends 2 0.566 0.578 Valid
Able to provide a complete and structured explanation of 3 0.880 0.890 Valid
the causes and consequences of changes in the form of 4 0.670 0.787 Valid
objects due to heat 0.433
Able to give conclusions about the effect of heat can 5 0.640 0.550 Valid
change the shape and shape of objects 6 0.550 0.765 Valid
Able to make decisions and solutions to solve problems 7 0.540 0.580 Valid

related to changes in the form of objects due to heat

Based on the results of the question validity test
presented in Table 4, it shows that all question items are
confirmed to be valid. The critical thinking indicators

used in this study amounted to four points which were
developed into seven questions. The first question
indicator can measure critical thinking for inference. The
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second question indicator can measure critical thinking
with explanation. The third question indicator can
measure the ability to interpret, and the fourth question
indicator measures the ability to metacognition.

All questions with critical thinking indicators are
proven to be valid. The determination of the validity of
the questions was carried out with the Jamovi 2.3.28
application with Rabee 0.433. The validity test of the
question is above the value of the Ruble or above 0.433

May 2025, Volume 11, Issue 5, 749-760

which is used as a reference in determining the validity
of the question. A validity value above 0.433 states that
the critical thinking question items to be used are valid
and feasible.

After analyzing the validity of the question items,
the question can be used to measure the improvement of
students' critical thinking. The results of the students'
pretest and posttest critical thinking scores are presented
in Figure 2.

Critical thinking skills test scores

200 90 90 90 100 100 90 100 90 100 % 100 % 100 95 % 100 . 100 100
80 80 80 75

150

100 {50 60 50 55 50 © 50 50 65 60 70 60 60 59 50 50 60 60 55 65 55 55 60

50 M’\_—_M—_—h_—_—_——_—————————_—

0 T T T T T T T T T T T T T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11

e Pre-test

12 13 14 15 16 17 18 19 20 21 22 23

Post-test

Figure 2. Pretest-posttest scores for students

From the results of obtaining pretest and posttest
critical thinking scores, all students increased and got
scores above average. The highest score was achieved by
the numbers fifteen and twenty-two. The two students
had the highest difference in pretest and posttest scores
compared to other students. The increase is with a
difference of 45-50 points in the pretest score. Based on
the students' post-test scores, can provide a clear picture
and conclusion that students' critical thinking has
increased entirely.

The increase in the pretest and posttest scores
occurred due to the implementation of collaborative
project-based learning in science, and material changes
in the form of objects due to heat. The learning model is
carried out very well, involving active and collaborative
students during learning. Students are able to give
simple and complex explanations about the change in
the shape of objects due to heat, are able to give
conclusions, and are able to solve problems that occur
related to changes in the shape of objects due to
heat/heat. The abilities obtained by the students are a
reference indicator of critical thinking which is used as a
benchmark in answering research hypotheses.

Based on the pretest and posttest critical thinking
scores, all students obtained scores above average. The
collaborative project-based learning model that is
implemented very well can hone students' critical
thinking. An increase in critical thinking scores can
occur because learning is investigating, presenting
problems, and making structured conclusions (Wibowo
et al., 2024). This is in line with Khoiri et al. (2023) that a
collaborative learning model will definitely develop

critical thinking skills in solving the problems faced. The
collaborative project-based learning model has been
proven to improve students' critical thinking, as
evidenced by the increase in all student scores.

To find out the category of student scores, a data
descriptive test was carried out to find the mean,
median, mode and standard of defiance of students'
pretest and posttest scores. The table of test results is
presented in Table 5.

Table 5. Mean, median, mode, and standard deviation
values of pretest and posttest scores

Descriptive test Pretest Posttest
Mean 56.73 91.95
Median 55 90
Modus 50 100
Defiance standards 6.14 7.94

Table 6. Categorization based on mean values and
defibrillation standards

Categorize Formula
High >M +1Sdi
Medium Between M-1 to M + 1 Sdi
Low <M-15di
Description:

High  : all samples that obtained a score of the same

mean score plus one standard of defiance and
above.

all samples obtained between an average of
minus one standard deviation and an average
score of plus one standard deviation.

Medium :
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Low : all samples that obtained a score lower than
the average score minus one standard
deviation of defiance.

Based on the descriptive test of critical thinking

posttest data presented in Table 5, it can be concluded

that there is an increase in critical thinking posttest.

Starting from the pretest mean which was initially 56.73

t0 91.95, there was an increase of 35.22. The pretest mode

to posttest increased from 50 to 100. To categorize

60,000 -

May 2025, Volume 11, Issue 5, 749-760

student scores in the high, medium or low categories, it
is done using the formula presented in Table 6.

With the acquisition of pretest and posttest critical
thinking scores of students of class IV A SDN 007 Bukit
Kemuning, the researcher described the data into three
groups, namely high, medium, and low. This
classification aims to find out what category students'
abilities are in so that it can be an evaluation for teachers.
The results of the grouping are presented in Figure 3.

47,826 43,478
39,130 34783
40,000 - 47
17,391 17,391
20,000 - 5 %
HIGH MEDIUM LOW
B pre-test post-test

Figure 3. Value groups pretest-posttest critical thinking IPAS

The group of pretest and posttest critical thinking
scores of IPAS in Figure 3 shows that the acquisition of
pretest to posttest scores in the high group has increased
and, conversely, there is a decrease in the pretest to
posttest scores in the low group. In the pretest, the score
in the group was low at 34.783, but the collaborative
project-based learning model managed to reduce it to
17.391 during the post-test, which means that it
managed to reduce by 17.392. An increase in the high
group also occurred, which initially at the pretest was
only 17.391, increased far to 39.130 after the posttest,
which means an increase of 21.739. The distribution of
student scores is the highest in the medium group, both
pretest and posttest.

The acquisition of scores in the high category has
increased when given a posttest, which means that the
collaborative  project-based learning model has
succeeded in providing a learning experience that
maximizes critical thinking (Wahyudi et al., 2024).
Before the implementation of the collaborative project-
based learning model, high groups were still small,
while after being given the high group acquisition
model, it increased dramatically. Critical thinking is a
student's ability that needs to be honed and developed
because, through this ability, they can act and take a role
in the problems that occur around them (Astawan et al.,
2023).

The decrease and increase that occurred in the
pretest and posttest critical thinking of students was due
to the application of the collaborative project-based
learning model which was carried out very well. Based
on the descriptive statistical test, it can be concluded that

the student's scores are in the medium group. The
explanation of the student's abilities in the medium
category is also evidenced by the analysis of the results
of the students' post-test work.

The results of the analysis of question items can
strengthen decision-making. Children with moderate
critical thinking still need guidance and supervision in
what matters, so that educators can provide learning
and direction according to the characteristics of students
(Tereshchuk et al.,, 2023). Critical thinking questions
must be made based on indicators that have been
developed according to research needs (Ting et al,
2025). The results of the analysis of question items with
critical thinking indicators are presented in Table 7.

Table 7 provides an explanation that based on the
work on the critical thinking posttest questions, the
lowest score obtained by students is in the indicator of
metacognition. In this case, of course, it can give a
conclusion that students still need detailed guidance to
be able to make decisions and provide solutions in order
to solve the problems that occur around them related to
changes in the form of objects due to heat.

Ability critical thinking It is characterized by still
needing guidance to solve problems by providing
solutions or appropriate actions related to the problems
that occur around it (Zetriuslita et al., 2016). The ability
to think critically means that in giving conclusions, it still
requires detailed guidance to provide the right solution
or action related to the problems that occur around it
(Tanti et al., 2020). The analysis is taken from the critical
thinking indicator questions that have previously been
analyzed in Table 7.
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Table 7. Critical thinking indicators and posttest data of students after the implementation of collaborative project-

based learning

Question

Critical numbers with 2> 388 PO 1 rber of

Variable thinking Indicators of critical thinking questions . . - test score
s critical thinking 1 students

indicators s indicator

indicators
Inference  Able to provide a brief explanation of the change in the 1 60 23
shape of objects due to heat with their group friends 5 56 23
Explanation Able to provide a complete and structured explanation of 3 62 23
Critical the causes and consequences of chang§s in the form of 4 61 23
thinking . . . objects due to heat

Interpretation Able to give conclusions about the effect of heat can 5 60 23
change the shape and shape of objects 6 62 23
Metacognition  Able to make decisions and solutions to solve problems 7 50 23

related to changes in the form of objects due to heat

Analysis of achievement indicators of students'
critical thinking questions showed that the average score
was high. Students already have the ability to inference,
explanation, interpretation, and metacognition in
analyzing changes in the form of objects that occur
around them (Danil et al., 2023). Students are presented
with a description of the change in shape of objects due
to heat and are asked to name and find out the cause and
effect, and the students are shown to be capable.
Students' abilities are due to the application of a
collaborative project-based learning model because in
stages one and two, students themselves learn under the
supervision of teachers. The lowest indicator obtained
was metacognition ability. This means that students still
need guidance and direction from teachers to determine
solutions to the problem of changing the shape of objects
in daily life (Kawuryan et al., 2022). Based on the
analysis of questions with critical thinking indicators, it
is proven that all indicators have been achieved, which
means that students' critical thinking has been honed.

The Effectiveness of the Collaborative Project-Based Learning
Model in Learning Science and Science Materials for Changes
in the Form of Objects Due to Heat

Testing the effectiveness of the collaborative
project-based learning model in science lessons is
carried out by testing the prerequisites for analysis. The
proof is through normality and homogeneity,
hypothesis tests are carried out first before testing the
effectiveness after the data is distributed normally and
homogeneously, then look at the effect size score to
conclude that the collaborative project-based learning

Table 8. Test normal, homogeneous, and hypothetical data

model has succeeded in maximizing critical thinking of
social science students in class IV A SDN 007 Bukit
Kemuning.

The normality test was carried out by the Shapiro-
Wilk test with a significance of 0.05. The homogeneity
test with Levene significance level used was 0.05 and the
hypothesis test using the T-test, namely the paired
sample T-test. This study wants to reveal how effective
collaborative project-based learning is on students'
critical thinking, then it is seen that the cohen'd score is
obtained with the provisions of 0.2, 0.5 and 0.8. The
results of the jamovi 2.3.28 assisted data test is presented
in Table 8.

Based on Table 8, the results of normality,
homogeneity, and hypothesis tests can be drawn from
the conclusion that the pretest and posttest data are
distributed normally and homogeneously. To state that
the collaborative project-based learning model has
succeeded in improving the critical thinking of
classroom students, it can be seen from the effect size
(cohen'd) value. Based on the data obtained, 5.94 is very
large. The results of the acquisition of effect size
(cohen'd) values can answer the research hypothesis,
which means that the collaborative project-based
learning model is successful in raising the critical
thinking of science students in grade IV A SDN 007 Bukit
Kemuning. In line with Mutakinati & Anwari (2018) a
very effective learning model is usually student center,
able to involve students to be imaginative, critical,
collaborative, and able to meet the learning outcomes to
be achieved.

Prerequisite Test Conditions Test Results Information
Normality >0.05 0.93 Normal data
Homogeneity >0.05 0.245 Homogeneous Data
Hypothesis <0.05 <.001 There are significant differences
Effect Size (Cohen'd) 020508 5.94 Very large
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Collaborative project-based learning can optimize
critical thinking in IPAS class IVA. Research in line with
this research has proven that project-based learning is
appropriately applied to elementary school students.
Studies and research by Wicaksono et al. (2021) prove
that collaborative project-based learning can maximize
critical thinking skills in the 21t century. Research by
Azmi (2023) proves that collaborative project-based
learning is able to sharpen students' 4C skills, and a
research study Winarni (2023) shows that collaborative
project-based learning has been shown to increase
creativity in creating creative writing at the elementary
school level. This research complements previous
research, namely by implementing a collaborative
learning model that is proven to be able to improve
critical thinking of science in elementary school
students.

Conclusion

The implementation of the collaborative project-
based learning model is well implemented. The
collaborative learning model of project-based learning is
well implemented and appropriate to be applied at the
elementary level because it can hone students' critical
thinking. Critical thinking increased after the
implementation of collaborative project-based learning,
as evidenced by the increase in the results of the critical
thinking test used in the research. It is proven that
students are capable of inference, explanation,
interpretation and metacognition related to the problem
of changing the form of objects in daily life. This proves
that the collaborative project-based learning model has
succeeded in increasing scientific critical thinking on
changes in the shape of objects due to heat in class IVA
SDN 007 Bukit Kemuning.
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