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Abstract

This study aimed to determine the effect of PhET-assisted problem solving methods on students' critical
thinking skills. This research is a quasi-experimental research with pretest posttest control group design.
Sampling was done by simple random sampling technique, namely class X1 IPA-1 as the experimental class and
X1 IPA-2 as the control class. The research was conducted in one of the senior high schools in Central Lombok
— West Nusa Tenggara. The data analysis technique used is t-test using SPSS. The result of hypothesis testing is
that the t-test value is less than 0.05. These results indicate that Ho is rejected and Ha is accepted. Based on the
results of research and data analysis, it can be concluded that the PhET-assisted problem solving learning
method affects students' critical thinking skills.
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INTRODUCTION

Education plays an important role in the progress and development of a country.
Countries that are said to be developed can be seen from the increasing quality of education
in the future. Therefore, the development of science, technology and the increasing needs of
society need to be balanced with improving the quality of education (Prihatiningtyas et al.,
2013). Physics is a branch of science. Physics is the result of human activities in the form of
organized knowledge, ideas, and concepts about the natural surroundings obtained from a
series of experiences through scientific processes (Assalam et al., 2020). Physics lessons are
not enough to just study the product but emphasize how the product is obtained, both as a
scientific process and the development of students' scientific attitudes. For that there must be
appropriate innovative learning, not only apart from teacher-centered learning approaches
and student-centered approaches (Prasetra, 2014).

One of the learnings that apply student centered is the problem solving learning method
(Halimah et al., 2019). Problem solving learning methods become an important focus in
learning physics, because the main goal of learning physics is to train students to become
reliable problem solvers. Problem solving learning method is a learning concept that relates
the material being taught to the problems faced daily. In this learning method, students are
expected to be able to solve physics problems according to the understanding of each student
based on the knowledge they already have. The learning process with problem solving takes
place naturally in the form of student activities working and experiencing, not just
transferring knowledge from teacher to student (Larkin et al., 1979). One of the interesting
learning media to collaborate with problem solving learning is PhET (Physics Education
Technology) simulation media. PhET simulation is a simulation created by the University of
Colorado that contains physics learning simulations for the benefit of classroom teaching or
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individual study. PhET simulation emphasizes the relationship between real-life phenomena
and the underlying science, supports an interactive and constructivist approach, provides
feedback, and provides a creative workplace (Sari et al., 2018).

Mastery of physics material requires students' ability to think logically and critically,
therefore the applied model should facilitate students' thinking activities. The emphasis that
causes the weak quality of learning is rooted in the weakness of the learning process that does
not encourage students to think critically (Prayogi et al., 2018). Critical thinking has become
a very important part as one of the learning objectives, so that students are able to develop
their critical thinking skills. However, it is a fact that most students do not understand the
concept of critical thinking even though they unconsciously think critically in some ways
when learning occurs (Wahyudi et al, 2018). It is believed that the conventional learning
process that only relies on the lecture method cannot train critical thinking (Verawati et al.,
2021). This method focuses on the role of the teacher more than the role of students who only
listen, receive and record the material provided. This causes most students to be passive and
less active in learning. So that students' critical thinking skills are not optimal. Learning that
collaborates problem solving learning methods and PhET simulation media is expected to
create an interesting learning atmosphere, make students more active, and increase students'
motivation to understand physics so that it can help students improve students' critical
thinking skills. This study was conducted to determine students' critical thinking skills
between students who study with PhET-assisted problem solving learning methods and
conventional learning. Specifically, the purpose of this study was to determine the effect of
the PhET-assisted problem solving learning method on students' critical thinking skills.

METHOD

This study uses a quasi-experimental research type with the research design being a
pretest-posttest control group design. Sampling was done by simple random sampling
technique, namely class XI IPA-1 as the experimental class and XI IPA-2 as the control class.
The research was carried out in one of the senior high schools in Central Lombok — West
Nusa Tenggara.

The data analysis technique used in this research is descriptive analysis. The data
obtained are described without giving special treatment to the research subjects and reported
as they are. The results of the data description were obtained from the critical thinking ability
test scores. Students' critical thinking skills were analyzed through critical thinking rubrics.
The data obtained in this study is quantitative data, namely data about critical thinking ability
test scores. To determine the level of students' critical thinking skills were analyzed
descriptively. The category of critical thinking according to Prayogi & Asy'ari (2013), where
the conversion scale becomes four categories of critical thinking, namely very critical (81.25-
100), critical (62.50-80.25), less critical (43.75-61.50), and very less critical (25.00-42.75).
The analysis of the difference in critical thinking skills between the experimental and control
classes was carried out by statistical analysis, namely the t-test. As a prerequisite for the t-
test, homogeneity and normality tests were carried out. Testing at a significance level of 0.05.

RESULTS AND DISCUSSION

The results of the pre-test and post-test of the experimental class and control class
students in this study are presented in Table 1.
Table 1. Descriptive analysis results

N Minimum Maximum Mean Std. Deviation
Pretest experiment 21 25.00 57.50 36.66 8.15
Postest experiment 21 52.50 100.00 76.78 13.11
Pretest control 23 27.50 47.50 35.21 6.16
Postest control 23 50.00 82.50 61.08 9.93
Valid N (listwise) 21
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The students' pretest data were analyzed for variance to determine the homogeneity of
students’ prior knowledge. The results of the initial data calculation for the sample
homogeneity test are presented in Table 2.

Table 2. Homogeneity test results

Levene Statistic ~ dfl df2 Sig.

Pretest Based on mean 1.435 1 42 .238
Based on median 1.294 1 42 .262

(I?fased on median and with adjusted 1994 1 38811 262

Based on trimmed mean 1.487 1 42 .230

Based on the results of the analysis presented in Table 2, it can be stated that the
variance of the students' pretest data was homogeneous, because the value of Sig. (0.238) >
0.05. Parametric statistical tests have prerequisites to be carried out, namely the data must be
normally distributed and test variance (homogeneity) if the number of research samples is
less than 30. The data from the posttest results in the experimental and control classes were
tested for distribution using the Kolmogorov-Smirnov test first to find out the data obtained
were normally distributed or not. The results of the normality test are presented in Table 3.
Table 3. Normality test results

Kolmogorov-Smirnov?

Kelas Statistic  df Sig,
Posttest  Pretest experiment 126 21 200"
Postest experiment .081 21 200"
Pretest control 210 23 .010
Postest control .206 23 .012

Table 3 shows that the significance value of the experimental and control class posttest
data is greater than 0.05 so it can be stated that the data is normally distributed. Statistical
hypothesis testing in this study was conducted by t-test to determine the difference in student
learning outcomes between the experimental class after learning using the PhET-assisted
problem solving learning model and after conventional learning in the control class. Data on
the results of testing the effect of PhET-assisted problem solving learning methods on
students' critical thinking skills are presented in Table 4.

Table 4. Hypothesis test results

t-test for Equality of Means

t df Sig. (2-tailed)
Posttest (exp-con) Equal var. assum. -11.907 40 .000
Equal var. not assum. -11.907  33.450 .000

Based on the test results as shown in Table 4, it is known that the value of Sig. (2-
tailed) posttest data (0.00) is smaller than the alpha test (0.05), so it can be stated that the
PhET-assisted problem solving learning method affects students' critical thinking skills.
These results indicate that HO is rejected and Ha is accepted. This means that there is a
significant effect of using PhET-assisted problem solving learning methods on the students
critical thinking skills.

Based on the results of hypothesis testing, it shows that there are differences in critical
thinking skills between the experimental and control classes. Learning with the PhET -assisted
problem solving method has a higher average score than the conventional method. This is in
accordance with research from Sunni (2013) which revealed that learning with the PhET-
assisted problem solving method has better critical thinking skills than students who study
with conventional learning.
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The problem solving method besides having several advantages, this method also has
disadvantages, one of which is not effective if there are passive students. These weaknesses
can be overcome by utilizing media that attracts students to be directly and actively involved
in the process. The presence of learning media can have a positive influence on students. One
of the interesting media is PhET simulation media. The main purpose of using PhET
simulation media is to increase student involvement and can invite students' attention because
it is designed in an attractive and easy-to-understand way so that students can try to explore
or be actively involved.

Students' critical thinking skills can be improved by using problem solving learning
methods in collaboration with the use of PhET simulations. In PhET simulation, it can
provide fast feedback after various settings are made, so it is useful for students to improve
their ability to make a causal relationship from an action taken during the setting. The results
of the research data analysis that have been carried out show that there is a significant effect
of using PhET-assisted problem solving learning methods on students' critical thinking skills.
This means that using the PhET-assisted problem solving learning method can have a
positive influence on students' critical thinking skills.

CONCLUSION
Based on the results of research and data analysis, it can be concluded that there is an
effect of using PhET-assisted problem solving methods on students' critical thinking skills.

RECOMMENDATION
The implication of the results of this study is that this method can be applied for the
purpose of training students' critical thinking.
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