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INTRODUCTION

Education is one of the keys to success in building the Nation of Indonesia to be more
advanced. The development will continue as tangible evidence of the development of a
country. To participate in carrying out development, each individual is expected to be able to
improve its quality through learning which is one aspect of education (Pujiyono et al., 2016).
Currently, the study is carried out online by the policy of the Ministry of Education in
Circular Letter number 4 of 2020 due to the Covid-19 pandemic in Indonesia beginning in
mid-March 2020. This is intended so as not to prevent the widespread of the virus in students
and school communities.

Online learning is distance learning through virtual activities that require an internet
network and can be accessed anywhere to bring up different types of learning interactions
(Firman & Rahayu, 2020). This learning is considered one of the solutions used as a material
greeting from teachers to students. This form of online learning is conventional learning that
is delivered in a media format and relies on the internet network. Connecting students with
learning resources will occur separately or far away but still interact with each other,
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communicate, and collaborate. All teaching activities that are usually carried out in schools,
can now only be done at home without a meeting in person between students and teachers.
One such activity is a practicum. Students can no longer experience practical activities in the
classroom or the school laboratory.

Practicum is an alternative activity that encourages students to connect their
conceptual understanding so that they can equip themselves to better understand the theory.
Learning using practicum will encourage students to be more active and increase success in
teaching and learning activities (Baeti et al., 2014). Students will also benefit from practical
activities, including 1) They have the opportunity to integrate and apply their knowledge and
skills, 2) Be able to prove scientifically, and 3) Students appreciate their existing skills and
science (Nisa, 2017). Practicum activities are an important part of science education. It is
intended to achieve the objectives of science education, namely for the development of
understanding, knowledge, and analytical capabilities that students have in the surrounding
environment. There are several reasons for the importance of practicum in science learning,
namely 1) As a supporting subject matter, 2) Able to generate students' motivation to learn
IPA, 3) The development of basic skills in conducting experiments, as well as 4) As a means
of learning with a scientific approach (Baeti et al., 2014).

IPA or Natural Science is a science that discusses the events and symptoms of the
universe and its contents objectively and rationally (Muakhirin, 2014). Electrical circuits as
IPA learning materials in grade VI require practicum activities to help students understand
concepts in real-time. A series consisting of mixtures, series, and parallels is material that
students find difficult to understand. According to the revealed by grade VI-A teacher MIN 2
Sidoarjo, that during online learning almost 70% of students with grades are below KKM
(Minimum Level Criteria) on electrical circuit material. Difficulties experienced by students
can also occur because, during the learning process, the concept of electricity is only
conveyed in the form of information without any experiments or experiments that cause
students to experience abstract concepts and not the maximum results of learning (Anam,
2013). Therefore, media assistance is needed in its implementation. Teachers are required to
master technology, information, and communication to solve problems in presenting learning
online to students. One of the factors that teachers struggle with when teaching science
subjects is the lack of knowledge about IPA learning media which causes students'
experience in the acquisition of science process skills to be reduced (Wakhidah, 2016).

Learning media is something that can facilitate teachers in delivering learning
materials to students both technical and physical to achieve learning goals (Adam, 2015). The
need for media for students to not only think abstractly, but be able to observe, experience,
and feel material concepts in real-time. Media is one aspect of learning that utilizes digital
technology to support the process of learning to teach online. Learning media that used to be
objects, people, the environment, or anything that is an intermediary in the delivery of
materials, can currently only be presented by teachers visually. Through online learning
media, practicum, which was originally implemented in a classroom or school laboratory, can
now be done with the help of virtual simulation media.

Virtual simulation media is a medium or series of programs that can help students to
conduct experiments by visualizing abstract phenomena into experiments conducted in a
virtual or online way. The media can assist in the development of skills as well as the
improvement of learning activities in problem-solving activities (Sutarno et al., 2017). The
benefits obtained from the use of virtual simulation media are that it can improve the quality
of experiments, where in the event of doubts about the results of the experiment it will be
possible to be repeated; its use is more economical i.e. it does not require space, tools, and
materials as in real laboratories; effective in remote use; guaranteed safety and security as
there is no need to come into direct contact with real laboratory tools and materials; can
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overcome time constraints, where students can use them at any time; and certainly able to
improve the effectiveness of learning because it can help students understand the concept of
materials.

Physics Education Technology or PhET is a virtual simulation medium that is useful
for students to help facilitate the understanding of concepts and conduct practices/simulations
independently of series, parallel, and mixed electrical circuits. Sinulingga et al. (2016)
explains that PhET is a research-based interactive simulation that can be used in IPA
experiments and is affordable by technology and flexible. PhET simulation media was
developed by the University of Colorado science team in the United States. PhET is
considered suitable to be applied to students because of its ease of use that presents virtual
simulations as needed during this kind of online learning period. This simulation media is not
paid so it is free to use by anyone without having to have an account first. PhET can be used
online by directly running the simulation or offline by downloading first on
the http://phet.colorado.edu then installing it on your mobile phone or windows. PhET size is
not too large, so it does not consume much quota or consume internal memory. In its use,
there are rarely obstacles such as long loading, jamming (unusable), or malfunctioning
features in PhET.

PhET's advantage is that it can build a mindset of student constructivism, where their
initial knowledge can be combined with virtual findings based on simulations conducted.
Also, PhET becomes a learning approach that involves student interaction and makes
teaching-learning activities more enjoyable because students can play while learning by
visualizing the concept of IPA into model form (Sari et al., 2013). The design principles used
in building PhET simulation media are to provide useful simulations for all educational
situations and are utilized flexibly, making the invisible visible, the provision of interactivity,
the use of connections in the real world, the accompanying representations (such as numbers,
movement of objects, graphs, and so on), as well as the implicit guidance given to users
(Sylviani, et al., 2020).

During online learning, the application of PhET simulation media utilized for virtual
lab activities has functions such as improving knowledge/concepts, bringing up scientific
attitudes, and helping students carry out activities based on scientific methods (including
observing activities, formulating problems, compiling hypotheses, conducting experiments,
analyzing data, making conclusions, and communicating) (Alfarizi et al., 2020). Learning that
utilizes PhET can help students to collect more complete data so that they can independently
conclude the results of experiments conducted. This is because PhET simulation media is
designed to ignore anything that can affect the observation results. Unlike learning that uses
laboratory equipment in real-time. Students will experience difficulties during the data
collection process, as it depends on the level of precision of the tool as well as the conditions
for obtaining the necessary data. They will also require deepening analysis to get close to the
expected concept.

PhET simulation provides tools and materials that make it easier for users to conduct
and develop experiments online. Users seem to use actual practical tools in the laboratory.
PhET provides students with the opportunity to improve their critical thinking skills through
experiments conducted by creating a wide range of electrical circuit designs. This is by the
purpose of science education which is to develop critical thinking skills. These skills need to
be taught during learning because they are needed in the face of the 21st century (Wakhidah,
2018). Through PhET, students will experience a high level of thought process that is useful
for solving problems, developing experiments, and making conclusions (Rahmawati, 2019).
Thus, it is expected that students can explain the concept of experiments they are doing as
well as find a new concept.
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This study raises the issue (1) how successful the application of online learning of
electrical circuit materials using PhET (Physics Education and Technology) simulation media
and (2) how effective the application of online learning is using PhET simulation media
(Physics Education and Technology) in helping to understand the electrical circuit materials
of grade VI students. The purpose of this study is (1) to know how much success rate of
online learning of electrical circuit materials using PhET (Physics Education and
Technology) simulation media and (2) know the effectiveness of the application of online
learning using PhET simulation media (Physics Education and Technology) in helping to
understand the electrical circuit materials of grade VI students.

The results of previous research by Pujiyono et al. (2016) revealed that the use of
PhET simulation media in physics learning is considered effective to help students in
understanding electrical field vector materials as well as motivating them to study Physics.
Also, the results of the survey conducted by Alfarizi et al. (2020) show that PhET learning
media based virtual lab in online lectures of static electrical materials has the attractiveness
among them is the design of good view, material content, and content of interesting
experiments and according to the needs of students. Research by Yusran et al. (2017) yielded
the conclusion that PhET simulations are effective in remediation of misconceptions that
occur in students in direct current electrical circuit matter. Fithriani et al. (2016) also gave the
results of his research, namely PhET simulation media can improve students' critical thinking
skills. The results of Dewa et al. (2020) state that online learning with the help of virtual
laboratories influences the cognitive learning outcomes of students of grade X MIPA 1.

The results that have been presented by previous researchers form a statement that
PhET is effective in helping users understand material concepts, able to provide learning
motivation, can improve critical thinking skills, can prevent material misconceptions, has
interestingness and according to the needs of the user, and influences the learning outcomes.
Previous studies have been the basis for authors in carrying out research. The difference is
that the authors conducted research on the effectiveness of the application of PhET
simulation media in electrical circuit materials during online learning for grade VI
elementary/MI students.

METHODS

This research method is a quantitative descriptive method that describes or explains a
situation that is examined based on the results of calculations in the form of numbers and
qualitative data that is guessed (Rosliani, 2017). The techniques used in analyzing data are
descriptive and supported by literature studies. Sampling using a purposive sample technique
is only sample members that meet the elements of research based on the consideration of
researchers (Hanifah & Admoko, 2019). Students who have internet facilities and can access
google meet as well as PhET simulation media during learning are the samples selected in
this study. The sample was 10 students from grade VI-A of the odd semester of the
2020/2021 school year. This research was conducted from September 14 to October 06, 2020,
at MIN 2 Sidoarjo.

To determine the effectiveness of the application of PhET simulation media during
online learning of electrical circuit materials, data is collected using questionnaires and tests
distributed to students through a google form. Questionnaires serve to measure students'
responses or opinions to feelings of pleasure, attraction, attraction, and ease of use of PhET
simulation media for electrical circuit materials. The results of the student response
questionnaire were collected and then calculated how many students responded positively or
otherwise, after which it was followed by analysis. The application of PhET simulation media
in learning is said to be effective with the target if students give a positive response of at least
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70% of the sample count. The percentage effectiveness of PhET (X) simulation media is
obtained by:

Number of students with positive responses
X= x 100%
Total number of students

While the question test serves to measure students' ability in electrical circuit
materials after the implementation of online learning. Evaluation test results are analyzed
after it is known the grades of each student and the percentage of the number of students
showing grades above and below the provisions. The question given is 10 items with details
of 7 multiple options and 3 essay questions. Learning is said to be successful with a target of
at least 70% of the number of students getting a minimum completed grade (KKM) of 75.
The percentage of student success (P) can be obtained through the following means:

P= 1008
Total number of students * %

_ Number of students who have grades = 75

RESULTS AND DISCUSSIONS

After conducting online learning with the application of PhET simulation media in
electrical circuit material, descriptive analysis of the results of the evaluation and response
tests of students. These results are then described to determine the success rate and
effectiveness of the application of PhET simulation media.

Evaluation Test Analysis
To know the understanding of the electrical circuit, students are given the question of
evaluation test with the help of PhET simulation media after online learning activities are
carried out. Here are the results of the student evaluation test.
Table 1. Student evaluation test results

No. Name Value
1. Alfatunisa 100
2. Fachri 48
3. Imamir 73
4. Layliya 100
5. Kholilur 80
6. Naufal 85
7. Nazwa 85
8. Prameswari 83
9. Retno 100

10.  Uqoilah 100

Average 85,4

(Source: Personal Documents, 2020)

From the evaluation results, it is known that students who managed to get a > score of
75 were 8, and students with a < score of 75 as many as 2 people with the highest score of
100 and the lowest score of 48. So it can be categorized that 80% of students have met the
minimum completed criteria (KKM) with an overall average score of 85,4. Based on the
results of the analysis, the results of the study of students in good categories and showed that
PhET simulation media was successful to be applied in the online learning of grade VI
electrical circuit materials. When conducting an evidentiary experiment on a problem, the
evidence from the results of the experiment can be shared with PhET simulation media. This
is certainly very helpful in boosting students’ learning outcomes. By Saregar's explanation
(2016), his findings in Nur's research (2013) showed better student learning outcomes when
using PhET simulation media compared to without using them. The difference in learning
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outcomes is due to PhET simulation media being able to create online learning that attracts
students and they not only imagine concepts abstractly but can see them in person.

There is a presumption that a student's success in the learning process is seen from the
results of learning, so choosing media is very important for the teacher. The selection of the
right learning media will help improve students' learning outcomes. When using PhET,
students will raise questions that can help them in making hypotheses to the discovery of
concepts that are associated with daily life and end with making conclusions. In addition to
improving understanding, PhET also serves to facilitate the interpretation of data, present
data interestingly, and compress the information obtained.

Questionnaire Analysis
Students respond to a questionnaire sheet about the use of PhET simulation media

during online learning of electrical circuit materials after working on evaluation tests. There

are 3 questions and 7 statements in the questionnaire, including:

1. Can you understand electrical circuit material after using the PhET application? Give
me your reason!

2. Are there any difficulties you experience when using the PhET application? Give me
your reason!

3. Can use the PhET application make it easier for you to design electrical circuits? Give
me your reason!

4. PhET simulation media is useful for learning electrical circuits.

5. In my opinion, PhET simulation media in the learning of electrical circuit materials is
boring.

6. Learning using PhET simulation media made me more skilled in designing electrical
circuits.

7. PhET simulation media makes it difficult for me to solve electrical circuit problems.

8. PhET simulation media encourages me to discover new ideas.

9. Learning electrical circuits using PhET simulation media made me better understand
the material.

10. Learning electrical circuits using PhET simulation media makes material memorable.

Based on the results of the questionnaire that has been filled by students, it is known
in the first question as many as 70% of students responded that after using PhET simulation
media they were able to understand the electrical circuit material. PhET has a role that can
help learning become easier for students to understand. Through basic understanding
connected to real life, PhET can assist students in improving learning activities and outcomes
(Lidiana et al., 2018). PhET as a virtual starting media can make teaching-learning activities
to the maximum with the cognitive interaction between subjects, students, and materials.
Students' learning interests will increase if they are active in the learning process. So students
are more likely to continue to pay attention to the subject matter submitted by the teacher,
have an interest in the material, and will remember or remember the activities they did.

PhET simulation media utilized as a virtual laboratory can help students understand
the concept of electrical circuit material, thus students not only acquire practical knowledge
about the circuit. Students are allowed to really study the material at all times and can be
repeated until they fully understand the concept. Also, they will experience scientific
activities in understanding the symptoms of nature with the process of self-learning. Students
will indirectly imitate the way scientists work in the process of finding concepts, facts, laws,
and principles.

In a second question, 70% of students revealed that they felt no difficulty in using
PhET. Comparable to Alfarizi's research (2020) which suggests that components in PhET
simulation media are easy to understand by users, to foster a sense of interest and passion to
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conduct experiments. All components in PhET each have a name description, such as
batteries, lights, cables, and so on. So students don't feel confused when using it. The variety
of language options provided by PhET can also make it easier for users to create various
experiments. Students who do not really understand the use of English can change it to
Indonesian.

PhET, which is an interactive medium, can be used by students independently or with
the help of teacher explanations. Students can use PhET media automatically or by trying it
out themselves. They can also choose an environment that suits their own way of learning.
PhET visual display is suitable for children at the elementary school level. This media can
reduce even the level of student addiction to games that are often played because PhET also
resembles a game to attract students to keep trying it. Thus, students who initially only liked
the game will also like to learn.

As for question number three, as many as 90% of students feel PhET media can
facilitate them in designing electrical circuits. The features made to resemble the original
provide an experience for students as if they were designing a real electric circuit. Students
also do not have to worry about doing simulations. They can freely use features in PhET
simulation media without thinking about tools and materials that have high precision and are
dangerous and at risk of workplace accidents such as in real laboratories. Therefore, students
will enjoy their experiments more.

In designing the electrical circuit, PhET will simulate an image of the movement of
the current in a circuit, where the current cannot be seen by the naked eye on the actual
electronic components. It will later help students in making electricity circuits in real-time.
They will know that in the electrical circuit of the series if one of the lights is disconnected,
then the other lamp is extinguished. Because the cables are arranged in parallel, so that if one
of the lights is disconnected then the current flowing will also stop. In contrast to parallel
sequences arranged in a row. When one of the lights is disconnected, the other lights will not
go out. Because the flowing electric current can pass through other cables. The simulation
will make it very easy for students to understand and create electrical circuits.

The percentage of students' responses to questions 1 to 3 shows that PhET simulation
media is considered effective in making it easier for students to understand materials and
create electrical circuits independently. This is in accordance with previous research by
Pujiyono et al. (2016) on the effectiveness of PhET simulation media that has been discussed
before.

Table 2. List of questionnaire results

Question No.

No. Student Name 2 5 5 7 3 9 10
1.  Alfatunisa A D A D A A A
2. Fachri SA D SA D SA SA A
3. Imamir SA SD SA §SD SA SA SA
4.  Layliya SA° SD SA SD SA  SA SA
5. Kholilur A D A D A A A
6.  Naufal A A A A SA A A
7. Nazwa SA SD SA SsD SA SA SA
8.  Prameswari A D A D A A A
9. Retno SA D SA D A SA SA
10. Uqoilah SA SD SA SD A SA A

Description:

SA = Strongly Agree

A = Agree

D = Disagree

SD = Strongly Disagree
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Number of Strongly

Agree Answers

Number of Agree

Answers

Number of Disagree

Answers

Number of Strongly

Disagree Answers
(Source: Personal Documents, 2020)

6 0 6 0 5 6 4

4 1 4 1 5 4 6

0 5 0 5 0 0 0

0 4 0 4 0 0 0

70%
60% -
50%
40% - u Strongly Agree
30% - m Agree
20% ~ Disagree

0
10% m Strongly Disagree
0% -

Number Number Number Number Number Number Number
4 5 [ 7 5 9 10

Figure 1. Questionnaire result percentage
(Source: Personal Documents, 2020)

In online learning, teachers often have difficulty in instilling concepts in students due
to space limitations. PhET simulation media is useful in helping to solve the problem through
the design of electrical circuits that can be easily applied to students. Through PhET students
are able to understand the material and create electrical circuits independently. 60% of
students strongly agree and 40% of students agree on statement number 4. It showed 100% of
students showed a positive response to the benefits of PhET media.

Among the media benefits of PhET for an electrical circuit, materials are reducing
misconceptions in students to series and parallel circuits. Students sometimes still feel
confused as to which includes parallel series and which includes series. Learning electrical
circuit materials conducted only by lecture method without using experiments or experiments
in them, will make students accept concepts abstractly so often they mistakenly assume the
series is a parallel series or vice versa. To change the mindset that has been ingrained in
students towards the concept of electrical circuits is not easy. Therefore, it takes a simulation
medium that can clearly describe the concept of electrical circuits in order to straighten out
the thinking of the wrong students beforehand. Through the use of PhET, students will be
very helpful to understand the differences between the two series. Prevention of
misconceptions is necessary for learning, as it will have an impact on students' learning
outcomes.

Learning using PhET is able to develop students' creations in making various
electrical circuit designs. Students design their own circuits to be created by assembling the
components that have been provided. For students, it's like a game and makes learning not
boring. Students can also repeat their experiments without any restrictions on how many
experiments they have. Of the questionnaire results, it is known that as many as 50% of
students voted to disagree, 40% of students responded strongly to disagree, and the rest voted
to agree on statement number 5. A large number of presents with a positive response proves
that PhET is effectively applied to the learning of electrical circuit materials.

Series, parallel, and mixed electric circuits have a wide variety of design firms. Just
like the nets on waking up space in math subjects. Series, parallel, and mixed electrical
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circuits can also be changed the position of the lamp, the number of batteries used, and the
number of cables as an electric current delivery. But the conversion still conforms to the
criteria of the order of each series. Series are arranged in parallel, parallel sequences are
arranged in a row, and mixed sequences are arranged in two ways i.e. parallel and in line.
Students can develop creations to design electrical circuits to their liking by using PhET
simulation media. Students can also learn the mistakes in designing electrical circuits because
PhET can make simulated lights go out or catch fire if the electric current is not connected
properly.

Statement number 6 shows a positive response as many as 60% of students voted
strongly and 40% of students voted to agree. Thus it can be said that students become more
skilled in designing electrical circuits when performing virtual simulations through PhET
application. The display of the components is the same as the original, supporting students'’
ability to apply them to the electrical circuit in real-time. In addition, in its use, PhET
simulation media has a considerable influence on the psychomotor skills that students have.
They will be motivated if learning can apply the knowledge obtained by using PhET
(Prihatiningtyas et al., 2013).

PhET simulation media in its application helps students understand the concept of
materials. That understanding is gained through experiments that actively engage students in
building knowledge. Through that knowledge, students will be easier in solving problems
related to electrical circuit materials both in the form of tasks and in daily life in real-time.
When conducting problem-solving activities with the help of PhET, students will get quick
feedback from the simulation media about the effect of the changes they have made. So
students don't have to take long to get results from solving an issue.

After conducting simulations on PhET media, students will self-memorize how to
design electrical circuits in both series, parallel, and mixed. They will know the functions of
electrical components such as batteries, cables, lights, switches, and so on. Students no longer
need to see video views on youtube on how to create electrical circuits, because they already
know design mistakes that should not be made for the lights to turn on properly. PhET
simulation media can also help teachers to know the results of students' learning during
online learning by providing evaluation test questions that require students to access PhET
pages to design electrical circuits independently, whether series, parallel or mixed. Then the
student simulation results are screened and sent to a google drive that has previously been
provided by the teacher along with the test question. Teachers can evaluate how the design is
made by students, whether or not the circuit is neat, whether the lights can turn on properly or
not, and how students connect the circuits so that the lights can be lit.

As seen from the questionnaire results as many as 50% of students answered
disagreeing, 40% strongly disagreed, and 10% voted to agree to statement number 7. This
indicates that most students have no difficulty in solving problems after using PhET media.
The exploration of simulations, assisting students in answering scientific questions, and
conducting investigations into causal relationships. PhET's design principles as an interactive
medium support this through the provision of easy-to-use tools or tools. One of the clicks and
drag that works so that users can interact with the features in PhET simulation media. These
interactions can occur by entering data, sliding objects, and pressing buttons.

The ease gained from PhET is time efficiency. Usually in experiments conducted in
the laboratory will take a considerable time due to the limitations of tools and materials or the
use of tools that take time to obtain results from research. Different when using PhET
simulation media. A fast and easy process that is accessible to all students will save time in
experimenting. PhET also provides convenience for students and teachers in avoiding the
need for expensive or hard-to-obtain tools and materials. Only by mobile phone or computer,
that can be used by anyone, anywhere, and anytime.
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In IPA learning, the use of PhET simulation media is a new thing felt by students,
because in the previous electrical series material learning students were directly guided in
creating the circuit. From the questionnaire results seen as many as 50% of students with
answers strongly agreed and 50% of students agreed on statement number 8. It shows a fairly
high level of student interest in the use of PhET simulation media. There is an interesting
look that makes students enjoy the learning process and want to try to operate PhET to bring
new ideas for them (Alfarizi et al., 2020). The emergence of the new idea proves PhET can
improve students' critical thinking skills. Critical thinking skills are essential to train students
in solving IPA problems and ensure learning success. Students get the opportunity to learn
through discoveries by investigating the evidence, logic, and assumptions of ideas that others
have. The ability that is this reflective way of thinking has a fundamental purpose in decision-
making towards what students do.

Statement number 9 shows as many as 60% of students strongly agree and another
40% of students answering agree. It proves that the application of PhET simulation media in
learning makes the material easier to understand and accept by students. Understanding is an
act to understand an abstract idea or design that is done to classify an event or object. This is
in Pujiyono's opinion, et al (2016) which states that applying to learn using PhET simulation
media can help the understanding of the subject matter. Students with a good understanding
will reduce the process of repetition of materials and certainly support their learning
outcomes.

At the time of online learning, students must be given an in-depth explanation of the
material taught so that they actually capture the concept of the material they want to provide.
That's because students don't meet face-to-face with teachers. They cannot ask teachers
directly what material is not understood or poorly understood. Teachers must select and
create materials to the maximum extent, so as not to misconceptions when students study
them (Rigianti, 2020). Sometimes some students will understand the material when seeing
and hearing firsthand what the teacher describes. The learning style is based on each student's
ability to absorb and process information (Bire et al., 2014). Meanwhile, students should be
required to actively study independently and undergo experiments or experiments given by
teachers for them to find material concepts by themselves. Therefore, the role of PhET
simulation media is very helpful in the process of understanding students.

Learning electrical circuits through PhET simulation media helps students to more
easily remember material concepts. They will remember the shape and arrangement of the
circuit because it has managed to create an electric circuit independently. As seen from the
questionnaire results as many as 40% of students strongly disagreed and 60% of other
students voted to agree on statement number 10 stating electrical circuit material is
memorable using the help of PhET. Electrical circuits are abstract materials for students if
only given theory without experimentation. Explanations that do not display the original form
will make students quickly forget and do not remember the concept that has been given. The
different forms of electrical circuits ranging from series, parallels, and mixtures require
students to know each of the differences between the three series. Therefore, the need to use
PhET simulation media during online learning will make it easier for students to remember
the concepts of each series.

The results of the analysis of questionnaire responses filled by students showed an
average percentage of 91% of the number of students who responded positively to the
application of PhET simulation media. Thus, PhET simulation media is considered effective
in the online learning of grade VI electrical circuit materials.
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CONCLUSION

The conclusions obtained from the above research show that in its application to the
online learning of grade VI electrical circuit materials, PhET simulation media was
considered successful and effective. This is reviewed from the evaluation test results as 80%
of students have met the minimum completed criteria score (KKM) 75 with an overall
average score of 85,4. The result exceeds the specified target. Also, the results of the analysis
of questionnaire responses filled by students showed a percentage of 91% of the number of
students who responded positively to PhET simulation media. So that the results obtained
exceeded the expected target.

It is important for teachers when teaching to select and use interactive learning media
so that students can easily and quickly understand the material and feel good. Therefore,
PhET simulation media can be utilized by teachers for further science learning and does not
stop until the electrical circuit material only. Also, there needs to be further research going
forward with a larger and diverse sample/population so that the results of the study apply in a
wider scope.
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