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ABSTRACT

The lack of practical equipment for physics in schools is a contributing factor to the absence of practical. This study aims to
determine the differences in understanding of the concepts of students in the control class and experimental class 1 and for
differences in understanding the concepts of students in experimental class 1 and experimental class 2. The research
methodology involves a quasi-experimental approach employing a nonequivalent control group design. The target
population consists of all students at XII IPA SMA Negeri 8 Banda Aceh. The sample for the study is derived using purposive
sampling technique. Data collection is accomplished by employing essay test instruments. The independent sample t-test is
utilized to assess the difference in concept understanding ability among the three classes, with a significance level of 0.05
after meeting the prerequisite test. The study findings reveal a significant disparity in concept understanding between the
control class and experimental class 1, with a t.,,; value of 12.049 > t. 2.068. Additionally, there is a notable difference in
concept understanding between the control class and experimental class 2, with a t count value of 13.931 > t,,. 2.068.
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1. INTRODUCTION

One of the problems facing education in Indonesia is the weak learning process (Barjum, 2022). Students
only record, listen, are passive, and memorize the concepts of the material being taught. Whereas concept
understanding is very important with the aim that students are able to remember the concepts of the material
studied (Magdalena, 2023).

The low concept understanding ability is caused by several things, one of which is the learning process in
the classroom that still applies direct learning, where teachers tend to convey information using the lecture
method alone and do not use adequate learning models and media (Lisma et al., 2021). Teachers only teach
abstract physics through classroom learning, not equipped with a practicum process in the laboratory (Swandi et
al., 2020), even though this practicum activity must be carried out (Aria, 2022) because one of the objectives of
practicum is to improve students' understanding of concepts (Mohyeden, 2021). Practical activities in the
laboratory are rarely carried out even in schools that are categorized as good. This is due to the unavailability of
adequate laboratories or lack of facilities in the form of practicum equipment, and so on (Yennita et al., 2022).
However, along with the rapid development of technology, the limitations of practicum tools are not a problem.
Because there are many supporting software that can be used as a substitute practicum tool for conducting
experiments.

Software that can be used as learning support is PhET software. PhET is an interactive simulation
developed by a team from the University of Colorado, USA. PhET has developed a series of interactive
simulations that are very beneficial in integrating computer technology into learning (Perkins et al., 2020). In line
with research (Theasy et al., 2021) which shows the results that the use of PhET software in learning can improve
concept understanding, this can be seen from the results of data analysis which has increased learning outcomes
with high criteria for the N-gain score of 0.732.

In addition to PhET, there is NI Multisim software that can also be used as learning support. Unlike PhET
which provides several sub-materials, NI Multisim can only be used to simulate how an electronic circuit works
(Amiruddin, 2021). This software can also model a variety of circuit designs with the completeness of the
available components so that almost unlimited combinations of circuit designs can be made. Based on the results
of observations and interviews with students and Physics teachers at SMA Negeri 8 Banda Aceh, information was
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obtained that students at the high school had a relatively low average score of 45 on Dynamic Electricity material.
The low learning outcomes of students indicate that students lack mastery of the concepts in the material taught.
This study aims to determine the differences in understanding of the concepts of students in the control class and
experimental class 1 and for differences in understanding the concepts of students in experimental class 1 and
experimental class 2.

Therefore, the use of PhET software and NI Multisim software is expected to support practicum activities
on dynamic electricity material so that students can understand the concepts in the material taught. Based on these
problems, researchers are interested in conducting research on Comparison Of Physics Concept Understanding
Ability Of Students Using Phet Sofiware With Ni Multisim Software.

2. METHODS

This research is a quantitative approach and the type of research used in this research is a quasi experiment.
This quasi experimental design has a nonequivalent control group design. The sample in this study consisted of
three classes, namely class XII IPA 1 as an experimental class taught using PhET software, class XII IPA 2 as an
experimental class taught using NI Multisim software and class XII IPA 3 SMA Negeri 8 Banda Aceh as a control
class. Sampling in this study was done by purposive sampling technique.

The research instrument used for data collection in this study was a written test, which consists of 10 items
of essay test). Data collection in this study through written tests in the form of description test questions. The test
was prepared based on indicators of concept understanding developed by Anderson & Krathwohl which were then
modified and adjusted to the learning objectives. The data in this study are the results of students' answers to the
concept understanding test results before and after the experiment which will be analyzed the Independent sample
t-test calculated using SPSS significant level of 0.05 and also N gain test. N gain test was conducted to know the
increase on students' concept understanding while t test was conducted to examine whether there was a difference
in the understanding of the concept of students on the material of electrical resistance circuits in experimental
class 1, experimental class 2 and control class.

3. RESULTS & DISCUSSION
N-gain Concept Understanding Test

The comparison of the increase in students' concept understanding can be seen through the N-gain score
graph of the three classes presented in Figure 1.
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Figure 1. N-Gain Graph Of Experimental Class 1, Experimental Class 2 And Control Class
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Based on Figure 1, it can be seen that there are differences in the increase in students' concept
understanding in each indicator in each class, where the highest N-gain score on the first indicator is observing the
difference in series and parallel electrical resistance circuits with an N-gain score of 1 in experimental class 1 and
experimental class 2, and the lowest N-gain score is also found in the first indicator with an N-gain score of 0.2 in
the control class.

Hypothesis Test
Hypothesis test results are presented in table 1.
Table 1. Hypothesis Tested

Hypothesis tested teount tiable Decision
Control class- experimental class 1 12,049 2,068 H; accepted
Control class- experimental class 2 13,931 2,068 H; accepted
experimental class 1- experimental class 2 4,369 2,048 H;, accepted

Based on the results of data analysis, it is obtained that the t.q,, value in the independent sample t-test test
in the control class and experimental class 1 is 12.049. Where the t.u value is 12.049> ty,. 2.068, then
hypothesis 1 is accepted, so it is known that there is a difference in understanding the concept of students in the
control class and experimental class 1.

The t.ou value in the independent sample t-test in control class and experimental class 2 is 13.931. Where
the teoun value is 13.931> ty,. 2.068, then hypothesis accepted, so it is known that there is a difference in
understanding the concept of students in control class and experimental class 2.

Furthermore, the results obtained show that the tcount value in the independent sample t-test in
experimental class 1 and experimental class 2 is 4.369. Where the t o, value is 4.369> tiy 2.048, then hypothesis
accepted, so it is known that there is a difference in understanding the concept of students in experimental class 1
and experimental class 2.

The results of the data analysis above, show that the use of NI Multisim software can also improve the
ability to understand the physics concepts of students in each indicator of concept understanding. This is because
when using NI Multisim software in learning, students are more emphasized to make electronic circuits so that
students are able to analyze each element used. In addition, NI Multisim software has more complete electronic
measuring instruments compared to PhET software so it is suitable for conducting virtual experiments on
electronics material. This is supported by research conducted by (Putri, et al 2022) which states that the use of NI
Multisim software in learning is effective in improving understanding of dynamic electricity concepts with a
percentage of 80%. In addition, based on research conducted by (Septianto, 2020) it was found that there was an
effect of using NI Multisim software on students' concept understanding. Based on the explanation above, it is
found that the use of PhET software and NI Multisim software in learning can have a significant impact on
students' understanding of concepts in electrical resistance circuit material. This is reinforced by the results of
hypothesis testing; it was found that the value of tip> teoun in the control class with experimental class 1 and
experimental class 1 with experimental class 2.

4. CONCLUSION
Based on the results of research and data analysis that has been done, it can be concluded that
1. There is a difference in the understanding of the concept of students in the control class and experimental
class 1 on the material of the electrical resistance circuit at SMA Negeri 8§ Banda Aceh, this can be seen
from the tcount value of 12.049> ttable 2.068 stating that there is a significant difference (real) between
the average understanding of the concept of students in the control class and experimental class 1.




|||_ I L i PROCEEDINGS OF INTERNATIONAL CONFERENCE ON EDUCATION
! '\- TEACHER TRAINING & EDUCATION FACULTY
Lﬁ_’ UNIVERSITAS SERAMBI MEKKAH
NO. ISSN 2987-4564

—
2

There is a difference in the understanding of the concept of students in experimental class 1 and
experimental class 2 on the material of electrical resistance circuits at SMA Negeri 8 Banda Aceh, this
can be seen from the tcount value of 4.369> ttable 2.048 which states that there is a significant difference
(real) between the average understanding of the concept of students in experimental class 1 and
experimental class 2.
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