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ABSTRACT

Learning in Indonesia does not encourage learners to think critically. Based on the results
of the study states that learning in school has not been able to cultivate critical thinking
skills in learners because learning still tends to be teacher-centered. The critical thinking
skills of learners in the schools studied are still relatively low. Research from various
researchers has previously stated that gquided inquiry models can improve the ability of
critical thinking pills. The purpose of this study is to find out if there is an influence on
the critical thinking skills of learners who apply LKPD based on the guided inquiry
learning model based on PhET Simulation compared to applying conventional PhET-
assisted learning models only. This research is a pseudo-experiment using the Design
Counter Balance. Data capture using the t-test. The results of the implementation of
LKPD based on the PhET-assisted inquiry model show that there is an influence on the
critical thinking skills of learners rather than conventional models with PhET.
Keywords: LKPD, Guided Inquiry, PhET Simulation, and Critical thinking skills.

INTRODUCTION

The 21st-century educational paradigm emphasizes the ability of learners to
think critically, can develop real-world knowledge, master information
technology, communication, and collaboration. (Yonata & Novitasari, 2021). The
utilization of information and communication technology in aspects of daily life
in the 21st-century demands changes in competencies needed in the workplace.
(Aca et al., 2020). It is evident in today's society that technology continues to
shape the world, especially in the field of education. (Mallari, 2020). The
application of technology in education has increased knowledge in learners
(Mallari, 2020). One of the technologies applied in education includes virtual
laboratories. Virtual laboratories can be utilized for any school that lacks physics
laboratory equipment. Virtual laboratories can replace physics laboratory
equipment in collecting data, showing data, and presenting a medium for
communication and coordination as well as learning assistance that can help
learners (Astalini et al., 2019). Therefore, virtual laboratories can be used by
teachers as a medium of learning in the learning process.

The use of media in the process of defense can not stand alone because
media is only used as a tool, so the learning media must be accompanied by a
proper model. (Yulianci et al., 2017). The right learning model to build a critical
attitude and character in learners is needed such as the scientific discovery
learning model, problem-based learning model, and other learning models that
build critical attitudes and character in learners.

Learners need to be trained to have critical thinking skills using appropriate
learning methods to meet the abilities to be achieved. Critical thinking is
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considered an important educational skill and is understood as reflective thinking
that makes sense and focuses on what decisions to make. (Patamaporn
&Wannapiroon, 2015). The ability to think critically can overcome cognitive,
affective, and psychomotor aspects. Critical thinking stimulates each student's
cognitive structure to capture ideas, concepts and to organize the knowledge they
have to enhance the development of student proficiency and readiness. (Jalmo &
Ertikanto, 2018). Critical thinking targets the cognitive structure of each learner to
capture ideas, concepts and organize the knowledge he has to improve the
development of skills and readiness of learners. (Jalmo &Ertikanto, 2018). Critical
thinking skills are assessed as skills for identifying, analyzing, and solving
problems creatively and logically, to get the right decisions. (Usodo et al., 2018).
This points out that it is important to develop these skills, especially through the
learning of physics.

The reality in the field turns out that the media used has not been able to
improve the critical thinking skills of learners, especially during the current
pandemic, where learning is done with the PJJ (Distance Learning) system. So
that the critical thinking skills of learners in the school are classified as lacking.
The atmosphere of the physics study process looks less conducive for learners to
develop critical thinking pills, especially in the current pandemic period. Such a
learning process is less supportive of the potential of learners to experience
themselves from the learning process. Preliminary research results identified that
80% of teachers claim that learning in school has not been able to cultivate critical
thinking skills in learners because learning still tends to be teacher-centered.
(Herlina et al., 2020). Physics teachers still have difficulty in designing learning
strategies due to time constraints to teach in the classroom, so teachers tend to use
lecture methods, which result in low learners' critical thinking skills. (Aca et al.,
2020). In addition, Teachers rarely use creative and interesting learning media
and more often use textbooks and sometimes use PowerPoints in learning.
(Aswirna & Harahap, 2020). Learners tend to have difficulty understanding
particular phenomena. This becomes an obstacle in the learning process,
including in learning the concept of parabolic motion (Aca et al., 2020).

The learning process needs to be changed, which is teacher-centered, into
learning that engages learners and challenges them to use scientific methods in
problem-solving to increase participation and arouse learners' curiosity in
learning, improve understanding and mindset and help learners to develop
critical thinking skills. (Jalmo &Ertikanto, 2018). The learning process should be
able to make learners develop critical thinking skills by connecting learning with
contextual problems that exist in everyday life. (Aswirna et al., 2020). Learning
must also be more creative, interesting, and practical to attract the attention of
learners in learning. During the learning process, teachers pursue the target of the
subject matter in accordance with the predetermined time with less time to
pursue physics subjects that contain very much material, accompanied by physics
lessons that contain formulas. (Aswirna, 2017). Based on this problem, we need
the right learning model and are expected to improve critical thinking skills. The
results of research from various researchers previously stated that guided inquiry
models can improve critical thinking skills. (Dakabesi et al., 2020).

Guided inquiry learning provides opportunities and learning experiences

JOURNAL OF LEARNING AND TECHNOLOGY IN PHYSICS
https:/ /jurnal.unimed.ac.id /2012 /index.php /jltp

47


http://issn.lipi.go.id/issn.cgi?daftar&&&&&2721-2718
https://jurnal.unimed.ac.id/2012/index.php/jltp

Based on Guided Inquiry Model Assisted by PhET p-ISSN:2721-2718

P. Aswirna, M. Roza & R. Aldani: Application of LKPD @ e-ISSN: 2721-1274
Simulation to Learners' Critical Thinking Skills.

for learners as well as helps learners understand concepts and solve problems
through the thought process. (Sitindaon et al., 2017). The learning process will be
more meaningful if learners seek the concept themselves with guidance and
direction from teachers who become facilitators for learners. (Rusdi et al., 2019).
Guided inquiry learning is oriented towards the activity of the class that is
centered on learners and allows learners to learn to utilize various learning
resources that not only make educators a source of learning. (Fahmi et al., 2021).
These steps can be applied to media or teaching materials such as worksheets to
optimize the ability of learners (Herlina et al., 2020). The use of worksheets in
learning aims to provide opportunities for learners to engage in finding concepts
through observation activities. Inquiry-based worksheets used in learning
encourage learners to understand facts or phenomena. (Subali et al., 2021).
Worksheets are important for improving efficiency in a learning environment,
simplifying concepts for learners to construct in their minds (Kibar & Ayas, 2021).
(Kibar & Ayas, 2010).

The guided inquiry learning model is designed in the form of investigation
so that its application is done by exploratory means. This research can be done
through computer simulations. Computer simulations are used in virtual
laboratories in the form of interactive multimedia objects. (Raihanah et al., 2019).
One type of virtual laboratory is PhET Simulation. This medium is a research-
based interactive simulation that can be used in science experiments, especially
physics, which provides opportunities for learners to participate in learning
homework. PhET simulation can be a solution to help learners in understanding
abstract physics concepts. (Aca et al., 2020). Teaching physics can be achieved
easily when these simulations are applied in laboratory experiments to difficult
concepts (Bandoy et al., 2015). (Bandoy et al., 2015). This is evident from research
conducted by Bandoy and Maria who suggest that based on surveys, the use of
PhET in the classroom is generally effective in terms of learning experiences for
teachers and learners.(Bandoy et al., 2015).

Guided inquiry learning models integrated using LKPD assisted learning
media PhET Simulation can analyze learners in critical thinking in the learning
process. Therefore, the right solution so that learners can have better critical
thinking skills by using LKPD based on the guided inquiry model assisted by
PhET Simulation. Learners will engage with educators and colleagues in classes
run with worksheets and discussion environments can be formed. When applied
individually, worksheets make learners responsible for their learning and help in
boosting learners' confidence. (Ayas & Donmez, 2017).

Research objectives include: To find out if there is an influence on the
critical thinking skills of learners who apply LKPD based on guided inquiry
learning model-assisted PhET Simulation compared to learners who apply
conventional learning model-assisted PhET Simulation.

The hypothesis of this study is: there is an influence on the critical thinking
skills of learners who apply the guided inquiry learning model by assisting PhET
Simulation rather than learners by applying conventional learning models assisted
by PhET Simulation.
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METHODS

This type of research is quasi-experiment research. The design used is Counter
Balance. The population in this study is a student of class X MA PP Daarun Nahdha
Thawalib Bangkinang. The study population amounted to 23 control class learners
and 23 experimental class learners. Determination of samples in this study through
Cluster Random Sampling. Sampling is done by selecting two classes of population
classes to assemble samples.

The study design was divided into two groups, namely the experimental
group by was treated using LKPD based on guided inquiry assisted PhET
simulation, and the control group using conventional methods with PhET Simulation

media.
Table 1. Counter Balance Design
Class Treatment Posttest
A X, T
B X, T
A X, T
B Xa T
Information:
A:Class A
B: Class B

Xg: Learning with LKPD-based
guided-assisted inquiry model
PhET Simulation

Xp: Conventional learning with PhET
Simulation

Q: Test of critical thinking skills.

Data collection methods are used in the form of objective tests for math
thinking skills. Data analysis techniques use the Independent Sample t-Test. Before
conducting the Independent Sample t-Test, first conduct a normality test,
homogeneity test, and average similarity test.

RESULT & DISCUSSION

Description of objective test data for critical thinking skills given in both
sample classes is presented in the form of learners' scores with a value range of 0-35.
The highest score a learner earned in an experimental class was 35 and the lowest
was 10. Meanwhile, the highest score in the control class was 30 and the lowest
value was 10.

The average value of students' critical thinking skills with the application
treatment of LKPD with guided inquiry model assisted by learning media. PhET
Simulation scores are higher than classes that are treated with conventional learning
models based on PhET Simulation learning media.
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Critical Thinking Skills Test Results.

The hypothesis test is conducted using the SPSS 20 program with the
Independent Sample T-Test. After the t test obtained the result of the value t
calculated > t table or 3.835 > 2.093 means ha received Horejected. Based on these
results, it can be seen that learning with the LKPD-based guided inquiry model
assisted by PhET Simulation affects the critical thinking skills of learners compared
to learning with the PhET Simulation-assisted convention model only.

At the time of research, learners are involved in the learning process where
learners fill in some questions and follow the instructions and steps in solving a
problem. LKPD can be used to know the learning process as well as the activities of
learners in teaching and learning activities and as practicum instruction that is easy
for teachers and learners to use. (Safitri & Sinuraya, 2020). LKPD can be used
optimally when combined with learning models, one of which is the guided inquiry
learning model. (Safitri & Sinuraya, 2020). Guided inquiry learning allows learners
to experience learning, help understand concepts and solve problems through the
thought process. (Sitindaon et al., 2017). One of the right learning models to apply
in improving critical thinking is the guided learner inquiry model. This is supported
by research conducted by Meltem and Ilbilge in 2016 which states that Inquiry-Based
Learning is more effective in improving the critical thinking level of learners. (Duran
& Dokme, 2016). This is because guided inquiry learning learners are faced with
situations that demand the independence of thinking so that's when students
experience the process of developing critical thinking skills more advanced than
previous learning. (Nasution, 2018). While another study conducted by Sari
Wahyuni in 2018 stated that the guided inquiry model had a significant effect on the
critical thinking skills of students of class X at Sma Negeri 3 Padang Sidimpuan.
(Nasution, 2018). This is because in guided inquiry learning learners are faced with
situations that demand the independence of thinking so that at that time learners
experience the process of developing more advanced critical thinking skills from
previous learning. (Nasution, 2018). In addition, according to research conducted
by Nathalie and Zalpha in 2020, the application of inquiry methods is proven to
improve the critical thinking skills of learners, especially analytical, interpretation
and argumentation skills. (Farah & Ayoubi, 2020).

The inquiry learning model is designed in the form of investigation so that its
application is done by experimental means. This investigation can be done in a
virtual laboratory in the form of interactive multimedia. (Raihanah et al., 2019). One
type of vitual laboratory includes PhET Simulation. The use of PhET Simulation can
improve learners' critical thinking skills. This is in accordance with research
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conducted by Faiz Hashim in 2020 which states that IPA learning with the help of
Android-based PhET starts can improve the critical thinking of MTs students. (Faiz
Hashim, 2020).

The results of the implementation of LKPD based on the guided inquiry model
in PhET Simulation obtained the average final test score for critical thinking skills in
the experimental class was 23.91 and the control class was 18.15. The data showed
that the application of LKPD-based guided model by PhET Simulation media had a
significant effect on learners' critical thinking skills than conventional learning
model based on PhET Simulation.  This is by research conducted by Syarifah
together with his design in 2016 stating that there is an influence and improvement
after the use of PhET simulations through a guided inquiry approach to the critical
thinking skills of learners. (A. Halim et al., 2016). While another study by Kurnia
Agustina and his colleagues stated that there is an influence of the guided inquiry
learning model assisted by PhET Simulation media on problem-solving and critical
thinking skills of state high school students 1 Jereweh in the 2018/2019 school year.
The effect in question is an increase in the experimental class both in terms of
critical thinking skills. (Hairunisyah, S et al., 2020).

CONCLUSION

Based on the results of hypothesis tests that have been conducted, it can be
concluded that there is an influence on the results of critical thinking skills of
learners in MA PP Daarun Nahdhah Tawalib Bangkinang who use LKPD with a
guided inquiry model guided by PhET Simulation media rather than conventional
models assisted by PhET Simulation. This is seen from the results of the independent
sample t-test analysis for critical thinking skills that the value of t calculated > t table
or 3.835 > 2.093. It is recommended that educators should use LKPD with a guided
inquiry model assisted by PhET Simulation in learning because it has a significant
influence on critical thinking skills.
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