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Abstract — This study aims to find out : 1) an overview of students ' conceptual understanding before being
taught by using students worksheet based on PhET simulation , 2) to find out an overview of students '
conceptual understanding after being taught using students werksheet based on PhET simulation | 3) to
find out the increasing of conceptual understanding before and after being taught using students worksheet
based on PhET simulation. A pre-experimental study was carried out with one group pretest-posttest
design. The subjects of this study were all of the students of class XI MIA 2 Madrasah Aliyah Lita, Bone
Regency. The sampling technique used was purposive sampling. The instruments used is a test to measures
understanding of the concepts. The results of the descriptive analysis show that the average scores of
understanding concepts before using the students worksheet based on PhET simulation is 28.10, while the
average value for understanding the concept of students after being taught using the students workseet
based on PhET simulation is 75.71. Thus, it shows that there is an increasing of student concept
understanding before and after applying the students worksheet based on PhET simulation, the t count
obtained is 5 43 and the t table obtained is 2.08. There is a significant difference between the understanding
of the physics concept of class XI MIA 2 Madrasah Aliyah Lita Bone regency before and after applying
PhET-based worksheets simulation.
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I. INTRODUCTION

Teachers as educators are required to
design learning that leads students to meet the
needs of the 21st century (Renata, 2021). In
this case, physics leamning activities cannot be
separated from increasing student competence
and skills (Inayah & Masruroh, 2021).
Leamers who have an understanding of
concepts are able to make reliable conclusions,
have broad insights, make wise decisions,
produce quality products (Capriconia & Mufit,
2022). To support students in an effort to
improve their understanding of a concept. The
process of concept discovery involving basic
skills through scientific experiments can be
carried out and improved through practical
activities in the laboratory (Nanda & Rajo,
2022).

Hooke's Law is one of the teaching
materials for Class XI MA students. This
material studies the concept of elasticity. To
improve students' concept understanding, this
material needs to be supported with practical
activities (Sukarelawan et.al., 2022). Through
practical activities, there are four skills that
will indirectly reflect the characteristics of 21st
century leamning, namely Critical Thinking
(critical thinking), Collaboration (ability to
work well together), Communication (ability
to communicate), and Creativity and

Innovation  (creativity and innovation)

(Wahyudha, et al., 2021).

p- ISSN: 2302-8939
e- ISSN: 2527-4015

One alternative to overcome this problem
is to apply leamning innovation media in the
form of using interactive media so that
students can understand physics concepts as a
whole (Ozkan et al., 2020; Niswaty & Arhas,
2019). The limitations of practical activities in
the laboratory by students can be overcome by
virtual practicum (Annanias et al., 2020).
Virtual practicum that presents virtual
practicum can be accessed using a computer or
smartphone so that it can help smooth the

learning process (Bahtiar & Azmar, 2022).

Students can use virtual laboratories if
they are constrained by equipment or
equipment in real practicum activities (Edi
Saputra, 2021). Among the various types of
virtual practicum applications, PhET (Physic
Education and Technology Simulation) is one
of the interactive media that can be utilised
(Andriani et al, 2021). PhET Simulation has
advantages, including: (1) it has an attractive
animation display; (2) it is very easy to
operate; (3) it is free to download; (4) it can
adapt to laptop/PC specifications because it
provides simulation package downloads, Java,
and flash; (5) it can be used online or offline;
and (6) it presents conceptual models of
physics that are easy for students to understand

(Khaeruddin & Bancong, 2022)

Some previous studies as reference
material for this research, which are (1)

Research conducted by Susilawati et. al,.
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(2022) with the research title Concept
understanding of students through core physics
learning tools based on guided inquiry assisted
by PhET  virtual media. Students'
understanding of concepts has increased the
use of these devices in the high category. This
means that students' understanding of concepts
is effectively improved using an inquiry model
with the help of PhET virtual media; (2)
Research conducted by Eveline, et al (2019)
with the title " The Effect of Scaffolding
Approach Assisted by PhET Simulation on
Students” Conceptual Understanding and
Students” Leamning Independence in Physics.
In his findings, scaffolding approach with
PhET simulation can be use to improve
students’ learning independence; (3) Research
conducted by Haryadi & Pujiastuti (2020) with
the research title " PhET simulation software-
based learning to improve science process
skills. PhET simulation software-based
learning is interactive learning in physics
learning and can improve students' science
process skills; (4) Research conducted by
Bahtiar et al., (2021) with the title Analysis of
students’ scientific literacy skill in terms of
gender using science teaching materials
discovery model assisted by PhET Simulation.
This study aimed to analyze scientific literacy
skills in terms of gender using discovery model
science teaching materials assisted by PhET

simulation.

Based on a variety of positive responses

about the use of PhET Simulation and students

worksheet in the literature review above, the
researchers are interested in carrying out
similar research, but in a different context. The
difference between previous research and the
research we will do is in terms of its
application. Where researchers plan to make
students worksheet on material Hooke's Law
based on PhET Simulation and then applied

directly to the learning of Hooke's Law

material for Class XI MA students.

Based on the results of an interview with
one of the students on behalf of Tbnu
Muzammil who is the head of class XI MIA 2
Madrasah Aliyah Lita Bone regency. he said
that laboratory activities had never been
carried out during the pandemic, even though
before the pandemic there were still several
experiments such as Hooke's law and gas
kinetic theory (Boyle's law, Gay law). Lussac,
Charles' law, and Boyle-Gay Lussac law) that
could not be carried out. In line with that,
based on the results of an interview with a
physics teacher at Madrasah Aliyah Lita Bone
regency, it is known that students' mastery of
concepts is still low, because there are still
many students' test results that do not meet the
Minimum Completion Criteria value, which is
only 60. According to the physics teacher at
Madrasah Aliyah Lita Bone regency, the low
minimum completion criteria value may be
influenced by the lack of student learning
experience through practicum. Based on the
results of these interviews, to improve the

understanding of the concept of students in
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class XI MIA 2 at Madrasah Aliyah Lita, Bone
regency. then through learning media with real
laboratories can improve students skills in
using existing laboratory equipment to prove
the truth of an experiment or trial. However,
the tools and media in the laboratory are often
damaged or broken during the experiment,
causing a shortage of equipment in the
laboratory. This causes practicum activities to
not run smoothly if laboratory equipment is

inadequate.

Based on the description above, this research
has not been so thorough so that researchers
are interested in conducting research entitled
"Implementation of LKS Based on PhET
Simulation of Hooke's Law Material to
Improve Students' Concept Understanding of
Class XI MIA 2 Madrasah Aliyah Lita Bone
regency. The research problem that arise from
this background study; (1) How is the
understanding of physics concepts of students
in class XI MIA 2 Madrasah Aliyah Lita Kab.
Bone before being taught using LKPD based
on PhET simulation? (2) How is the
understanding of physics concepts of students
in class XI MIA 2 Madrasah Aliyah Lita Kab.
Bone after being taught using LKPD based on
PhET simulation? (3) Is there any significant
difference between the understanding of the
physics concept of class XI MIA 2 Madrasah
Aliyah Lita Bone regency before and after

applying PhET-based worksheets simulation?

II. METHODS

This study was conducted at Madrasah Aliyah
Lita Bone regenvcy in the 2021/2022 school
year from 25 October to 25 November 2021.
The type of research used is Pre-experiment
(Sugiyono,2019). Then the design used is One
Group Pretest Posttest Design. This design can
be described as follows (O’leary, 2021):

0, X 0>

Figure 1. One Group Pretest Posttest
Design

Description:
O, : P at the beginning of the activity before
the treatment is given, subjected to all

subjects (O) pretest to measure students

understanding of concepts

X : The provision of treatment (X) to the
research subjects, namely the provision of
Hooke's law material to determine the
spring constant through virtual lab

simulation using PhET simulation.

0O, : After the treatment is complete, a posttest
is conducted on the research subject

through a concept understanding test.

The research subjects in this study were
students of class XI MIA 2 Madrasah aliyah
Lita Bone, totalling 21 people.

The sample selection technique used in this

study was purposive sampling. The

researcher's consideration in choosing MIA 2
is due to the skills of students in this class who

are qualified in terms of computer mastery
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based on the advice of the physics teacher at

Madrasah Aliyah Lita Bone regency.

The data analysis techniques used in this
study are descriptive statistical analysis and
inferential statistical analysis.

a. Descriptive Statistical Analysis

1) Average (Mean)

2) Standard Deviation

3) Variance

4) Concept Understanding

Categorization

The following categorization is used to
determine the level of understanding of the
concept in students which refers to the
guidelines of the Ministry of Education (2008).

Table 1. Categories of Understanding of

Student Concepts
No. intervals Category
1 80-100 Very high
2 70-79 High
3 50-69 Low
4 <49 Very low

b. Inferential Statistics
1) Normality Test
Normality test in this study is using the

lilifoers method .
2) Homogeneity Test

In this study, homogeneity testing was carried

out using the F-test .

3) Hypothesis testing

After the prerequisite test is carried out and it
is proven that the processed data is normally
distributed and homogeneous, then it is
continued with testing the proposed
hypothesis whether it can be accepted or
rejected. Hypothesis testing in this study used
a parametric 2-sample paired-sample T-test at
a significant level of a = 0.05 (Cohen et.al,

2014).

Hp : pl = |J2
Hy:pl#p
Description :
Hy : There is no difference understanding

concept to the participants educate before

and after taught with using students
worksheet based PhET simulation.
H,; : There is difference understanding

concept to the participants educate before

and after taught with using students
worksheet based PhET simulation.

III. RESULTS AND DISCUSSION
1. Research result
a. Descriptive Analysis
1) Descriptive Analysis (Pretest)

Based on the test results of class XI MIA
2 Madrasah Aliyah Lita Bone, before applying
understanding using recreational PhET-based
student worksheets, information was obtained
from the results of the spelling test which is
expected to provide an overview of the value
of student understanding of the ideas obtained,

namely the highest score, the smallest score,

the normal score (mean), standard deviation
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and change and order of student understanding
applied. The consequences of expressive

investigation are as follows:

Table 2. Data from Pretest Analysis Results
(Before applying PhET -Based

Worksheets simulation )

Descriptive statistics  Posttest
Number of Samples 21
Maximum 50.00
minimum 10.00
Average 28.10
Range of Value
20 Very Low
15
10 Low
5 Very High High
0 — —_—
80-100 70-79 5D-69 <49

Based on table 2. the distribution of
Hooke's law concept understanding scores of
students in class XI MIA 2 Madrasah Aliyah
Lita Bone in several categories, namely 5
students in the low category with a percentage
of 23.8% and 16 students in the very low
category with a percentage of 76.2%. From
these data it can be seen that the level of
understanding of the concept of students is still

in the low or even very low category.

Figure 2. Histogram of pre value test

Based on the histogram in Figure 2, it can
be concluded that most of the students' concept
understanding scores are in the =49 score
range, which is very low categorisation as
many as 16 students, while the other 5 students

are in the low category.

2) Descriptive Analysis (Posttest)
Based on the results of the concept

understanding test of students in class XI MIA

2  Madrasah Aliyah Lita Bone, after
implementing leaming by using PhET
simulation student worksheets, the data

obtained from the results of descriptive
analysis which aims to provide an overview of
the students' concept understanding scores
obtained, which includes the highest score,
lowest score, average score (mean), standard
deviation and variance and categorisation of
students' concept understanding. The results of

the descriptive analysis are as follows:
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Table 3. Data from Posttest Analysis Results
(After applying PhET -Based

Worksheets simulation)

Descriptive statistics  Posttest
Number of Samples 21
Maximum 100.00
minimum 50.00
Average 75.71
range 40.00
Standard Deviation 16.00
Variance 255.7145

Based on table 3, the score distribution of
Hooke's law concept understanding of students
in class XI MIA 2 Madrasah Aliyah Lita Bone
in several categories, including 10 students in
the very high category with a percentage of
47.7% and 4 students in the high category with
a percentage of 19% and 7 students in the low
category with a percentage of 33.3%. The data
in table 3 categorisation of understanding the
concept of Hooke's law can be depicted in the
form of a histogram of understanding the
concept of Hooke's law of students in the

pretest in Figure 3.

7
Very Range of Value
High
10 Low
8
=
g I3 High
=
g4
= T .
2 Very Low
0
80-100 70-79 50-69 =49

Figure 3 . Histogram Posttest scores

Based on the graph in Figure 3, it can be
clearly seen that most students' concept
understanding is in the range of 80-100, which
means 10 students categorised as very high, 4
students categorised as high, and 7 students

categorised as low.

b. Inferential Analysis
1) Normality Test
Normality test was analyzed using MS.Excel

and the following results were obtained.

Table 4. Normality test of pretest data students
taught using PhET simulation
leount 0.0594

Itable 0.193
Lcount < Ltable = normal

Based on table 4. it can be seen that in the
experimental class 1 has a Dcount of 0.0594,
which means it is smaller than the Dtable of
0.193. This shows that the data is normally
distributed.

Table 5. Normality test of posttest data of

students  taught wusing PhET
simulation
lcount 0.065
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Itable 0.193

Lcount < Ltable = normal

Based on table 5. it can be seen that the
experimental class 1 has a Dcount of 0.132,
which means it is smaller than the Dtable of
0.229. This shows that the data is normally
distributed

2) Homogeneity Test
Based on data processing with Ms.Excel , the

following results are obtained:

Table 6. Homogeneity Test

Variable F count F Table
understanding 1.34 212
Draft

Based on the table above, it can be seen that
the concept understanding sample variant is
homogeneous. This is because F Count < F
Table where F count obtained is 1.34 while F
Tabel is 2.12.

3) Hypothesis testing

After carrying out the normality test and data
homogeneity test, it tumed out that the data
were normally distributed and the data were
homogeneous. Therefore, in testing the
hypothesis, the researcher used a parametric
test with the t-test formula for two independent
samples analyzed using MS. Excel.

Table 7. Hypothesis Testing

CONCEPT T count T table

UNDERSTANDING sa3

2.08
Based on the table above, it shows that t count>
ttable. The tcount value obtained is 5.43 which

is not in the HO region, so HO is rejected and

HIl is accepted. meaning that there is a
statistically significant difference in class XI
MIA 2 Madrasah Aliyah Lita Bone students
before and after applying the PhET-based
students worksheet on Hooke's law simulation

material.

Based on the results of hypothesis testing using
the t-test, the t-count value = 5.43 is obtained,
while the t-table value = 2.08. Since the value
of teoun™ tuble, it can be concluded that there is
a significant difference in class XI MIA 2
Madrasah Aliyah Lita Bone before and after
the application of students worksheet based on
PhET simulation material Hooke's law.
Because the value of teouu> tuble then Hy is

rejected and H, is accepted.
2. Discussion
a. An overview of students' understanding of

concepts before implementing PhET -based

worksheets Simulation

The concept understanding of students (XI
MIA 2) before being taught using students
worksheet based on PhET Simulation has been
illustrated in the descriptive analysis described

in the previous point (research results).

The average obtained from the descriptive
analysis can be a point of reference to identity
the concept understanding of students in class
XI MIA 2 Madrasah Aliyah Lita Bone
regency. Data analysis of the results of the
concept understanding test before applying the
PhET-based students worksheet simulation is

on average 28.10 with a concept understanding
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category of 5 students in the low category with
a percentage of 23.8%. 16 students in the very

low category with a percentage of 76.2%.

b. An overview of students' understanding of
concepts after implementing PhET -based

worksheets Simulation

Some topics in physics are not taught using
practical methods, and the high price of
laboratory equipment causes the availability of
equipment in the laboratory to be limited, thus

hindering the practicum.

PhET simulations provide animations of
physics that are abstract or cannot be seen with
the human eye, such as: atoms, electrons,
photons, and magnetic fields. An interaction is
done in the form of pressing buttons, shifting

objects or entering data. Then at that moment

the results of the interaction will be
immediately  visible. For  quantitative
exploration, this PhET simulation has

measuring instruments in it such as a ruler,

stopwatch, voltmeter, and thermometer.
Students just need to use it to measure a

quantity.

Students learn using PhET Simulation can
make students feel comfortable while learning
and not get bored quickly and more fun. As a
learning outcomes can

result students'

increase.

Based on the results of the analysis above,

the average student has a concept

understanding score of 75.71 so that the

9

description of the test results of students'
concept understanding after the application of
PhET-based students worksheet simulation in
physics learning in Class XI MIA 2 Madrasah
Aliyah Lita Bone regency improved with
categorisation, 10 students are in the category
of very high with a percentage of 47.7%, 4
students are in the category of high with a
percentage of 19% and 7 students are in the
category of low with a percentage of 33.3%.
This shows that the average score obtained
between the pretest and posttest results has a
significant difference, this can be seen from
the categorisation results of the pretest and
posttest concept understanding test results.
Therefore, it can be concluded that the concept
understanding of students of class XI MIA 2
Madrasah Aliyah Lita Bone regency has
increased. Thus, this results support some
previous studies (Inayah & Masrurah, 2021;
Eveline, et. al, 2019). PhET simulation is one
of the learning system applications that can
help students enhance their understanding

concepts (Bahtiar et al, 2022).

c. Differences in Students' Understanding of
Concepts before and after applying PhET -

based worksheets Simulation

From the explanation above, we can clearly
understand that the application of PhET-based
workseet simulation to students in class XI
MIA 2 Madrasah Aliyah Lita Bone regency
before and after has differences, this can be
reflected in the average value before and after

being provided with treatment, which is before
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being given treatment has an average of 28.10
and after being given treatment it increases to
7571, which shows that the results of the
concept understanding test of students in class
XI MIA 2 Madrasah Aliyah Lita Bone regency

have increased significantly.

Based on the results of hypothesis testing,
the obtained results are tcount > ttable both
based on the manual T test and based onthe T
test using SPSS, where the tcount value
obtained manually is 5.435 and the ttable value
is 2.086. based on these results, it can be
concluded that Hy is rejected and H; is
accepted, so that overall there is a significant
between before and
implementing the PhET simulation-based

worksheet in class XI MIA 2 Madrasah Aliyah

difference after

Lita Bone regency.

According to the Physics Minimum
Completeness Criteria applied by XI MIA 2
Madrasah Aliyah Lita Bone Regency, overall
the results of the concept understanding test of
XI MIA 2 class students after applying the
PhET-based worksheet are far more who have
reach the minimum completion criteria than
before applying the PhET-based worksheet the
standard of the minimum completion criteria
in physics subject applied at school XI MIA 2

Madrasah Alivah Lita Bone regency is 70.00.

There is a significant difference between

the test results of students' concept

understanding before and after applying the

PhET-based worksheet In addition, the

10

treatment given before the second test was also
a lesson that required students to be actively

involved during the learning process.

Based on the researcher's observation,
before applying the PhET Simulation-based
worksheet, the delivery of learning materials
was delivered through lecturing method,
question and answer, completing homework
and not doing practicum. This causes learning
activities to be teacher-centred, causing
students to be passive in participating in
learning. Students tend to memorise every
learning material they receive without
understanding and studying it further. This can
lead to a lack of understanding of student
concepts. Meanwhile, after applying the
PhET-based worksheet simulation, students'
concept understanding has been improved
compared to before. This is due to the fact that
students can receive and understand Hooke's
law and elasticity material easily so that it

affects their concept understanding.

Based on the exposure of some students,

when learning hy using PhET-hased
worksheets in simulation they are more likely
to quickly understand and understand learning,
they also more often ask questions related to
Hooke's law than when using direct learning
models. They feel that learning by using PhET
Simulation-based worksheets is not that boring
because students are more active in group

learning.
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The results of this study are in line with the
results of research conducted by Toto et al.,
(2021) with the research title Improving
Teachers’ understanding and readiness in
implementing STEM through science learning
simulation. The creativity of the collaborative
learning model with PhET simulation has a

significant effect on problem solving skills.

Other studies that are relevant to this
research are research conducted by Budiarti, et
al (2020) with the title " Analysis of Students’
Scientific Problem Solving Skills in Learning
Using PhET Simulation in 3T Region. PhET
Simulation is a tool or media that can be used
by teachers and can improve students'
exploration skills and make students more

interested in the subject matter.

Based on the explanation above, it can be

concluded that students’ concept
understanding has increased after applying the
PhET Simulation-based Student Workshee.
Thus learning by using PhET Simulation-
based worksheets has been statistically proven
to be able to answer the problems in this study,
so that the hypothesis (Ho) is rejected and the
hypothesis (H;) is accepted, where there are
differences in students' understanding of
physics concepts before and after being taught
using PhET Simulation-based worksheets in
class XI MIA 2 Madrasah Aliyah Lita, Bone

Regency.

The difference in the results of the pretest

and posttest concept understanding tests of

11

students in class XI MIA 2 Madrasah Aliyah
Lita Kab. Bone. It is caused by several things,
including the difference in the treatment given
in the pretest and posttest, where during the
learning before the pretest still uses a direct
learning model, while in the post-test has been
applied based on worksheet PhET simulation.
Furthermore, during the pretest, students who
were active in the learning process were only a
few students, while during the posttest most
students were actively involved in the learning
process, which led to an increase in their

concept understanding test results.

IV. CONCLUSION

Based on the result and discussion above,
the understanding of the physics concept of
class XI MIA 2 Madrasah Aliyah Lita Bone
Regency before implementing PhET -based
worksheets the average simulation is still in the
very low category with a total of 16 students
with a percentage of students 76.2%, in the low
category with a total of 5 students with a
percentage of 23.8% where no one has yet
achieved the score of minimum completion
criteria. Understanding of physics concepts of
students in class XI MIA 2 Madrasah Aliyah
Lita, Bone Regency after applying the PhET-
based worksheet the average simulation is in
the very high category with a total of 10
students with a percentage of 47.7% students,
high category with a total of 4 people with a
percentage of 19%, low category with a total
of 7 people with a percentage of 33.3% who

reached the minimum completion criteria was
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66.7% or 14 students. There is a significant
difference between the understanding of the
physics concept of class XI MIA 2 Madrasah
Aliyah Lita Bone regency before and after
applying PhET-based worksheets simulation
with the highest category in the pretest results
is in the low category, where no students reach
the minimum completion criteria, while in the
posttest results the highest category is in the
very high category, with a total of 14 students
who have scores reaching the minimum

completion criteria.

V. REFERENCES

Ananias N. Yunzal, Jr, Leomarich F.
Casinillo. (2020). Effect of Physics
Education Technology (PhET)
Simulations: Evidence from STEM
Students’ Performance. Journal of
Educational Research and Evaluation,
4(3),221-226.
https://ejournal.undiksha.ac.id/index.
php/JERE

Andi Arie Andriani, Ana Dhifaini Sultan,
Salwa Rufaida, Nurfadilah . (2021).
Development of Physics Learning
Media Based-Mobile Learning Using
Adobe Flash CS6 at Muhammadiyah
University of Makassar. 9(1),91-97.
DOI: 10.26618/jpt.v9il 4651

Bahtiar & Azmar. (2022). The Effect of
Using a Virtual Laboratory on
Students' Motivation and Learning
Outcomes in Physics Leaming. Jurnal
Pendidikan Fisika, 10 (1), 13-21. DOL:
http://doi.org/10.26618/jpf.v10il .6966

Bahtiar, Ibrahim, Maimun. (2022). Analysis
of students” scientific literacy skill in
terms of gender using science teaching
materials discovery model assisted by
PhET Simulation. Jurnal Pendidikan

IPA Indonesia, 11(3), 303-310.
http://doi.org/10.15294/jpii .v11i3.3727
9

Budiarti, 1. S., Boy,B. Y., & Lumbu, A.
(2021). Analysis of Students’
Scientific Problem Solving Skills in
Learning Using PhET Simulation in
3T Region. Jurnal Pendidikan Fisika
dan Keilmuan (JPFK),7(2), 59-76.
http://doi.org/10.25273/jpfk v7i2.107
83

Capriconia, J., & Mutfit, F. (2022). Analysis
of Concept Understanding and
Students’ Attitudes towards Learmning
Physics in Material of Straight Motion.
https://doi.org/10.29303/jppipa.v8i3.13
81

Erlin Eveline, Jumadi, Insih Wilujeng,
and Heru Kuswanto (2019). The
Effect of Scaffolding Approach
Assisted by PhET Simulation on
Students” Conceptual Understanding
and Students” Leaming Independence
in Physics. J. Phys.: Conf. Ser. 1233.
https://iopscience.iop.org/article/10.1
088/1742-6596/1233/1/012036

I Gede Purwana Edi Saputra, Andri Estining
Sejati, Nurazmi. (2021). Development
of Virtual Laboratory System Using
EWB and Zoom Cloud in Dynamic
Electricity Practicum as a Learning
Solution in the Covid-19 Pandemic.
Jurnal Pendidikan Fisika, 9(3), 262-
272.DOLI:
http://doi.org/10.26618/jpf.v9i3 6066

Inayah, N., & Masruroh, M. (2021). PhET
Simulation Effectiveness as Laboratory
Practices Learning Media to Improve
Students’ Concept Understanding.
Prisma Sains : Jumal Pengkajian Ilmu
dan Pembelajaran Matematika dan [PA
IKIP Mataram, 9(2), 152-162.
doi:https://doi.org/10.33394/j-
ps.v9i2.2923




H. Bancong, M. A. Said | JPF | Volume | Number | Years | X-X

Kemdikbud. (2008). Pengembangan Materi
Pembelajaran.  Jakarta:  Direktorat
Jendral Manajemen Pendidikan Dasar
Dan Menengah, Direkiorat Pendidikan
Sekolah Menengah Atas.

Khaeruddin, K., & Bancong, H. (2022).
STEM education through PhET
simulations: An effort to enhance
students’ critical thinking skills. Jurnal
ilmiah pendidikan fisika Al-Biruni,
11(1), 35-45. DOI:
http://doi.org/10.24042/jipfalbiruni.vl1
il.10998

Moh. Irma Sukarelawan, Ariati Dina
Puspitasari, Dwi Sulisworo, Heru
Kuswanto, Jumad . (2022). A Shift in
the Conceptual Understanding of
Physics Students Through the Wright
Map. Jurnal Pendidikan dan
Pengajaran, 55(1), 127-141. DOI:
htip:/ldx.doi.org/10.23887/jpp .v55i1.38
342

Nanda Safarati and Rajo Hasim Lubis
.(2022). Students' Conceptual
Understanding and Critical Thinking
Skills Through Online Learning
Using a Virtual Laboratory. Jurnal
Ilmu Pendidikan Fisika, 7(1), 42-49.
DOI:
https://doi.org/10.26737/jipf v711.222
|

Niswaty & S H Arhas. (2019). The Effect

of Learning Media on Progress
Quality in Office Administration
Program in Vocational School
Negeri 1 Watampone Bone
Regency. J. Phys.: Conf. Ser. 1387.
doi:10.1088/1742-
6596/1387/1/012042

Ozkan, Gulbin, and Unsal Umdu Topsakal.
(2020) Determining Students’
Conceptual Understandings of
Physics Concepts. Shanlax
International Journal of Education,
8(3). 1-5.
https://doi.org/10.34293/education.v8
i3.2908

R Haryadi and H Pujiastuti (2020). PhRET
simulation software-based learning to
improve science process skills . J.
Phys.: Conf. Ser. 1521.
https://iopscience.iop.org/article/10.1
088/1742-6596/1521/2/022017/pdf

Renata Holubova (2021). Education of
Physics Teachers in the 21st Century.
J. Phys.: Conf. Ser. 1929 .
DOI 10.1088/1742-
6596/1929/1/012076

Sugiyono (2019). Metode Penelitian

Kuantitatif, Kualitatif, dan R&D.
Bandung : Alphabet.

Susilawati, A Doyan, Wahyud, S Ayub, and
J Ardhuha. (2022). Concept
understanding of students through
core physics learning tools based on
guided inquiry assisted by PhET
virtual media. J. Phys.: Conf. Ser.
2165 012045
https://iopscience.iop.org/article/10.1
088/1742-6596/2165/1/012045

Susilawati, A., Yusrizal, Y., Halim, A.,
Syukri, M., Khaldun, I., & Susanna, S.
(2022). The Effect of Using Physics
Education Technology (PhET)
Simulation Media to Enhance Students’
Motivation and Problem-Solving Skills
in Leaming Physics. Jurnal Penelitian
Pendidikan IPA, 8(3), 1157-1167.
https://doi.org/10.29303/jppipa.v8i3.15
71

Toto, L. Yulisma, and A. Aman. (2021).
Improving Teachers’ understanding
and readiness in implementing STEM
through science leaming simulation.
Jurnal Pendidikan IPA Indonesia,
10(2), 303-310. DOI:
https://doi.ore/10.15294/ipii.v10i2.27
509

Wahyudha Tri Setiyoaji, Edi Supriana, Eny
Latifah, Endang Purwaningsih, Sandi
Setya Praptama. (2021). The Effect of
Learning Simulation Media on the
Students’ Critical Thinking Skills in




H. Bancong, M. A. Said | JPF | Volume | Number | Years | X-X

Vocational School during Online
Learning in the Covid-19 Pandemic.
Jurnal Pendidikan Fisika, 9(3), 243-
252. DOL: 10.26618/jpf .v9i3.5681

Zina O’leary. (2021). The Essential Guide
to doing your research project.
London: SAGE Publication Inc.




TURNITIN

ORIGINALITY REPORT

10, 9. 6

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

Ay

STUDENT PAPERS

PRIMARY SOURCES

jopscience.iop.org

Internet Source

T

journal.unismuh.ac.id

Internet Source

(K

Submitted to State Islamic University of

Alauddin Makassar
Student Paper

T

journal.unnes.ac.id

Internet Source

T

ojs.unm.ac.id

Internet Source

T

repository.ung.ac.id

Internet Source

T

Submitted to Southern Cross Education <1 o
Institute ’
Student Paper

repository.lppm.unila.ac.id

Inteﬁlet Sourcey pp <1 %

6
B
9

www.semanticscholar.org



Internet Source

<1%

Irvan Handaka Handaka, Aprilia Setyowati
Setyowati, Tri Hendarti, Nur Fadillah Jaeti.
"The Effectiveness of Group Guidance
Services to Improve Critical Thinking Skills",
International Journal of Applied Guidance and

Counseling, 2022

Publication

<1%

—_—
—

eprints.unm.ac.id

Internet Source

—
N

eprints.uty.ac.id

Internet Source

—
w

jppipa.unram.ac.id

Internet Source

B

ejournal.undiksha.ac.id

Internet Source

—
(Op

www.scilit.net

Internet Source

—
(0))

api.openalex.org

Internet Source

—
~N

e-journal.uajy.ac.id

Internet Source

—
oo

Haris Rosdianto. "Peningkatan Keterampilan
Berpikir Kritis Siswa Melalui Penerapan Model



Generative Learning pada Materi Hukum
Newton", JIPFRI (Jurnal Inovasi Pendidikan
Fisika dan Riset lImiah), 2018

Publication

digilib.uinsgd.ac.id
Inte%netSource g <1 %
www.ejournal.radenintan.ac.id
InternetSOLJJrce <1 %
R Haryadi, H Pujiastuti. "PhET simulation <1 o
software-based learning to improve science °
process skills", Journal of Physics: Conference
Series, 2020
Publication
D W Utomo, W Barathayomi, H Pujiastuti, R <1 o
Haryadi. "The Influence of Web-Centric ’
Course in Learning Basic Mathematics toward
the Digital Literacy Skills of Preservice
Mathematics Teachers", Journal of Physics:
Conference Series, 2021
Publication
Mizayanti, A Halim, R Safitri, E Nurfadilla. "The <1 o

development of multi representation
practicum modules with PhET in Hooke’s law
concept"”, Journal of Physics: Conference
Series, 2020

Publication




V' N Rahma, C E Rustana, Umiatin.
"Development of Electronic Physics Learning
Module With Phet (Physical Education and
Technology) Simulation on Elasticity and
Hooke Law in Class Xi Senior High School",
Journal of Physics: Conference Series, 2021

Publication

24

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



