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Abstract 

The lack of physics practicum equipment in schools is one of the reasons why practicum 

activities are rarely carried out, so many students still do not understand the physics concepts 

being taught. Therefore, one of the aims of this study is to apply two types of virtual practical 

media (PhET and NI Multisin simulations) and assess their effectiveness. This research uses a 

quasi-experimental approach with a non-equivalent control group design. In other words, the 

study utilized two experimental groups and one control group. All students in class 12 of high 

school from five localities comprised the research population, and a purposive sampling 

technique randomly selected a sample of three classes. So we got a sample of class 12-1 science 

for experimental group 1, class 12-2 science for experimental group 2, and class 12-3 science 

for the control group. After the testing prerequisites were met, the independent sample t-test at 

a significance level of 0.05 was used for data analysis. According to the data analysis results, 

there are significant differences in conceptual understanding between students in the control 

class, PhET class, and NI Multisim class. The research concludes that lecturers or teachers 

wishing to conduct virtual practicums in physics learning should utilize the NI Multisim 

simulation due to its ease of use and its more suitable facilities for the topic under study. 
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INTRODUCTION 

Education is an effort to create intelligent and quality human resources in the future. Education is 

also one of the government's efforts to realize the country's ideals, which have been formulated in the 

fourth paragraph of the 1945 Constitution, namely to make the life of the nation intelligent (Ramadani 

& Nana, 2020). However, in reality, Indonesia is still very far from national education goals. One of 

the problems facing the world of education in Indonesia is the weak learning process (Meishanti & 

Fitri, 2022). Students in the learning process only take notes, listen, are passive, and only memorize 

concepts from the material being taught. The aim of understanding concepts is so that students can 

remember the concepts of the material being studied (Maulidyah & Zainuddin, 2022). 

Understanding is a person's ability to interpret, translate,  or state something in his own way about 

the concepts he receives (Setyawati, Hidayati, & Hermawan, 2020). Understanding concepts is an 

important aspect of learning and is also the main goal of learning itself. A concept is a basic unit of 

cognition that is built from a fact or example, thus forming an abstract thought or image (Radiusman, 

2020). In physics learning, many efforts have been made to increase understanding of concepts 

(Maulidyah & Zainuddin, 2022; Ramadani & Nana, 2020; Yulisa, Hakim, & Lia, 2020). Students who 
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are able to build a good understanding of concepts will be able to construct knowledge and also be able 

to choose problem-solving methods well (Foster, 2021). 

The low ability to understand concepts is caused by several things, one of which is the learning 

process in the classroom. In the learning process, teachers tend to convey information solely using the 

lecture method and do not use adequate learning models or media (Maulidyah & Zainuddin, 2022). 

Teachers only teach abstract physics through classroom learning and are not equipped with practical 

activities in the laboratory (Chania, Medriati, & Mayub, 2020). On the other hand, this practicum 

activity must be carried out because it has been proven to increase students' understanding of concepts 

(Nurwahidah & Sari, 2022; Mohyeden, 2021). In fact, practical activities are rarely carried out, even 

in schools that are categorized as good. One of the reasons is the unavailability of laboratories or a lack 

of facilities that support the implementation of practicums (Sari et al., 2023). However, along with the 

rapid development of technology, limited practical equipment is not a problem. There are many 

supporting simulations that can be used as substitute practical tools for conducting experiments. 

A simulation that can be used to support learning and practical implementation is the PhET 

simulation. As a simulation software, PhET has a series of interactive simulations that are very 

beneficial in integrating computer technology into practicum and learning (Farida et al., 2020, 

November). Besides that, this simulation works on several computer operating systems and is easy to 

use (Putri, 2021). Apart from that, this simulation can also be used online or offline and presents various 

simulations on science material, including physics material (Arifin, Prastowo, & Harijanto, 2022). In 

the field of physics, PhET displays physics simulations that can explain various abstract concepts that 

are difficult to test in real laboratories. 

The effectiveness of the PhET simulation medium has been proven through several research results 

that have been carried out, including that PhET simulation is very suitable for carrying out experiments 

that cannot be carried out in a real lab (Mardhatilla, 2021, December). Apart from that, the use of PhET 

is also able to help students discover or clarify the concepts being studied in a real and effective way 

to explain abstract physics concepts (Rizaldi et al., 2020). Besides that, PhET simulations can improve 

understanding of concepts or science learning outcomes with N-gain scores in the high category 

(Theasy et al., 2021). Other results show that PhET simulations can improve students' ability to 

understand physics concepts in the medium category, and there is a very large effect on the effect size 

score (Sasmita et al., 2023). 

Apart from that, there is also the NI Multisim simulation, which can be used as a learning support, 

but it can only be used to simulate how an electronic circuit works (Alfikri & Rahayu, 2023). The NI 

Multisim program was first created by the Electronics Workbench company, is known as Electronics 

Instruments, and is used as a learning tool in the field of electronics. There are several advantages of 

NI Multisim simulation, including being able to model various circuit designs with a complete set of 

available components; almost unlimited combinations of circuit designs can be created; and its 

operation is quite easy to do (Azman & Ab Rahman, 2022). 

Regarding the effectiveness of the NI Multisim media, a lot of research has been carried out, 

including that the NI Multisim media can be used as a virtual lab practicum facility for electrical classes 

conducted online (Azman & Ab Rahman, 2022). The results of other research show that the use of 

Multisim in the simulation and practicum process helps students understand the theory they have 

studied (Susilaningrum, 2022). Besides that, it shows that the implementation of NI Multisim in 

electrical engineering learning can increase students' knowledge, interest, and learning quality 

(Handayani et al., 2020). Likewise, the results obtained by Ridwan and Kembuan (2021) show that 

using the NI Multisim virtual application in learning electrical engineering can increase students' 

interest and make it easy to practice the material they have studied according to the actual physical 

form of the components. 

Based on the results of observations and interviews with physics students and teachers at Unggul 

Darussalam State High School, Labuhan Haji, South Aceh, it is known that the average score for 

physics subjects on the concept of dynamic electricity is relatively low. One of the reasons is thought 

to be due to limited practical media, such as electrical kits. Students only receive the concept of 

dynamic electricity theoretically without carrying out trials or practicums, especially those related to 

electrical circuits, so they do not master the concepts in the dynamic electricity material taught. Based 

on the analysis of relevant research results and also based on observation results in target schools, the 
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use of PhET simulation and NI Multisim simulation on the dynamic electrical concept is expected to 

be the right solution to this problem. 

METHODS 

Research Approach and Design 

This research was carried out using a quantitative approach, because it is based on calculations using 

numbers starting from data collection, interpretation of the data to the appearance of the results. 

Meanwhile, the type of research used is quasi-experimental, because it is based on the research 

objective to determine the effects of a treatment.  

Even though there is a control group, it does not function completely to control external variables that 

influence the implementation of the experiment. Furthermore, the research design that will be used is 

a nonequivalent control group design. Includes two experimental classes and one control class, namely 

the first experimental class is taught using the PhET simulation, the second experimental class is taught 

using the NI Multisim simulation and the control class without using supporting simulations. Before 

and after the treatment, the three experimental classes were given the same pre-test and post-test to 

obtain information on students' conceptual understanding. In detail the design of this research can be 

seen in TABLE 1 (Sugiyono, 2019). 

TABLE 1. Design of Research 

Sample Pre-test Treatment Post-test 

Experimental Group 01 𝑄1 𝑋1 𝑄2 

Experimental Group 02 𝑄1 𝑋2 𝑄2 

Control 𝑄1 𝑋3 𝑄2 

Population and Sample of Research 

Population is a generalization area consisting of subjects or objects that have certain characteristics 

and qualities selected by researchers who will then be studied and conclusions drawn (Sugiyono, 2019). 

The population in this research is all students in class XII Science at Senior High School, South Aceh 

in 2023. 

Meanwhile, the research sample is part of the population that will be studied by the researcher. 

Sampling in this research was carried out using a saturated sampling technique, where all members of 

the population were used as samples (Sugiyono, 2019). The sample used in this research consisted of 

three classes, namely class XII Science 1 High School as experimental group 01 which was taught 

using the PhET simulation, class XII IPA 3 Senior High School as a control group. 

Data Collection Instrument 

The instrument used for data collection in this research is a written test in the form of an essay test 

which represents the indicators to be achieved. The essay test was prepared based on indicators of 

concept understanding developed by Anderson & Krathwohl (2000) then modified and adapted to the 

learning objectives of Dynamic Electrical concepts. Next, the essay test script is validated for content 

and criteria by experts.  

Data Analysis 

The data in this research is in the form of concept understanding test data before (pretest) and after 

(posttest) using PhET simulations and NI Multisim simulations in learning. Next, to determine the 

increase in students' conceptual understanding, data analysis was carried out using the normalized N-

gain formula formulated by Hake (1999). In addition, a normality test was carried out using the 

Shapiro-Wilk test, while for the homogeneity test the Levene test formula was used with a significance 

level of 0.05 (Khatun, 2021). 
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Furthermore, once it is known that the data is normally distributed and comes from a population 

with homogeneous variance, hypothesis testing can be carried out using the independent sample t-test 

with a significance level of 0.05. The purpose of this test was to determine whether there were 

differences in students' conceptual understanding of electrical resistance circuit material for 

experimental group 1, experimental group 2 and the control group.  

Data Analysis for Concept Understanding Test Results 

The data in this research are the results of students' answers to the results of concept understanding 

tests before and after the experiment which will be analyzed using the N-gain formula. The scoring 

guidelines and answer criteria for measuring students' conceptual understanding can be seen in TABLE 

2 (Abraham et al., 1992). 

TABLE 2. Rubric for Assessment of Concept Comprehension Test in Description Form 

Level of Understanding Criteria of Answers 

0 Didn't Answer (DA) Didn't give an answer 

 Answer Don't Know 

Answer: Don't Understand 

1 Not Understanding (NU) Completely a repetition 

The answer does not match the statement 

Unclear answer 

2 Misunderstanding (Mis) The answer given does not make scientific sense 

Answers that do not comply with scientific concepts 

3 Partial Understanding (PU) The answer is only correct in one aspect, other aspects are not 

given answers 

The answers given contain all the expected aspects, but not all of 

them are correct 

4 Complete Understanding 

(CU) 
The answers reflect all aspects and are all filled in correctly  

Furthermore, the increase in conceptual understanding of each indicator tested before and after the 

experiment was calculated based on the normalized N-gain score using the Hake (1999) formula in 

EQUATION (1). 

𝑁 − 𝑔𝑎𝑖𝑛 ∶  
𝑆𝑘𝑜𝑟𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡−𝑆𝑘𝑜𝑟𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑘𝑜𝑟𝑚𝑎𝑥−𝑆𝑘𝑜𝑟𝑝𝑟𝑒𝑡𝑒𝑠𝑡
 (1) 

Interpretation of calculation results using the N-gain formula refers to three categories, namely; 

high, medium and low, as shown in TABLE 3 (Hake, 1999). 

TABLE 3. Criteria of N-gain score 

N-Gain value range Categories 

(N-gain) > 0.7 High 

0.3 <  (N-gain) < 0.7 Middle 

(N-gain) < 0.3 Low 

Normality Test 

The normality test aims to determine the normality of data distribution and to fulfill the statistical 

testing requirements for hypothesis testing. The normality test was carried out on students' concept 

understanding test data on dynamic electricity material in experimental group 1, experimental group 2 

and the control group. The normality test used in this research is the Shapiro Wilk Test which is 

calculated using SPSS. The form of the hypothesis for the normality test is as follows: 

H0: Data is normally distributed 

H1: Data is not normally distributed 

The criteria for testing are if the significance value (Sig.) > 0.05 then the data is normally distributed 

and if the significance value (Sig.) < 0.05 then the data is not normally distributed. 
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Homogeneity Test 

The homogeneity of variance test is carried out to determine whether the samples taken come from 

a homogeneous population or not. This homogeneity test was carried out using the Levene test with a 

significance level of 0.05. The form of the homogeneity test hypothesis is as follows: 

H0: Data variance is homogeneous 

H1: Data variance is not homogeneous 

The test criteria used in the Levene test are if the Wcount value is > 0.05 then H0 is accepted, 

meaning the data group has a homogeneous variance (Putra et al., 2019). 

Hypothesis Testing 

Hypotheses are possible answers to problems faced in research, which are actually still weak so 

they must be tested empirically (Hasan, 2011). If it is known that the data is normally distributed and 

homogeneous then a parametric test can be carried out, namely the Independent sample t-test. This test 

is used to determine the difference in the average of two independent populations/groups of data. The 

form of the independent sample t test hypothesis test is as follows: 

H0: There is no difference in the average of the two groups 

H1: There is a difference in the means of the two groups 

The testing criteria used in this test are if the value thit > t-table then H0 is rejected and H1 is 

accepted, meaning there is a difference in the averages of the two groups (Nuryadi et al., 2017) 

RESULTS 

Research Result 

This quasi-experimental research was conducted in class XII Science at Senior High School, 

Labuhanhaji, South Aceh on the topic of electrical resistance circuits. This research involved 3 different 

groups, consisting of 2 experimental groups and 1 control group. Experimental group 1 was taught 

using the PhET simulation while experimental group 2 was taught using the NI Multisim simulation, 

while the control group was taught without using media. 

The data obtained in this research is pretest and posttest data which consists of 10 questions 

describing conceptual understanding. The data was analyzed to find out how students' understanding 

of concepts taught using the PhET simulation, NI Multisim simulation and without using media on 

electrical resistance circuits was compared. 

Test Results of Concept Understanding 

The students' concept understanding test data analyzed were data before (pretest) and after (posttest) 

treatment in experimental group 1, experimental group 2 and control group at Senior High School, 

South Aceh. Furthermore, the results of the N-gain calculation to determine the increase in students' 

understanding of concepts are obtained as shown in TABLE 4. 

TABLE 4. N-gain of Concepts Understanding Test 

Indicator 
Experimental Group 1 Experimental Group 2 Control Group 

Pretest Posttest N-gain Pretest  Posttest N-gain Pretest Posttest N-gain 

Ik01 3.9 4 1 3.8 4 1 2.9 3.1 0.2 

Ik02 5.9 7.07 0.6 5.7 7.3 0.7 4.6 6 0.4 

Ik03 3.87 7.4 0.9 4.4 7.4 0.8 3.5 6 0.6 

Ik04 9 14.8 0.8 8.1 15.2 0.9 5.6 10.4 0.5 

Ik05 2.27 3.6 0.8 3.1 3.8 0.8 1.2 2.5 0.5 

Means   0.82   0.84   0.44 

Based on TABLE 4, it can be seen the difference in the N-gain scores in students' conceptual 

understanding for each indicator. Based on the results of the analysis referring to the N-gain score 
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criteria in TABLE 3, it can be seen that in Ik01, namely observing the differences in series and parallel 

electrical resistance circuits, it was found that the N-gain score for students' conceptual understanding 

in experimental class 1 was 1, which is in the high category. and the N-gain score for students' 

conceptual understanding in experimental class 2 is 1, which is also in the high category, while the N-

gain score for students' conceptual understanding in the control class is 0.2, which is in the low 

category. 

Furthermore, in Ik02, namely identifying the characteristics of electrical resistance circuits, it was 

found that the N-gain score of students' conceptual understanding in experimental class 1 was 0.6 which 

was in the medium category and the N-gain score of students' conceptual understanding in experimental 

class 2 was 0.7 which is in the medium category, while the N-gain score for students' conceptual 

understanding in the control class is 0.4, which is also in the medium category. 

Meanwhile, in Ik03, namely classifying the relationship of quantities in series and parallel resistance 

circuits, it was found that the N-gain score of students' conceptual understanding in experimental class 

1 was 0.9 which was in the high category and the N-gain score of students' conceptual understanding 

in experimental class 2 was 0.8 which was also in the high category, while the N-gain score for students' 

conceptual understanding in the control class was 0.6, which was in the medium category. 

Then, in Ik04, namely analyzing questions about series and parallel resistance circuits, it was found 

that the N-gain score of students' conceptual understanding in experimental class 1 was 0.8 which was 

in the high category and the N-gain score of students' conceptual understanding in experimental class 

2 was 0.9 which is also in the high category, while the N-gain score for students' conceptual 

understanding in the control class is 0.5 which is in the medium category. 

Meanwhile, the Ik05 indicator, which summarizes the working principles of series and parallel 

resistance circuits, found that the N-gain score for students' conceptual understanding in experimental 

class 1 was 0.8 which was in the high category and the N-gain score for students' conceptual 

understanding in experimental class 2 was 0. .8 which is also in the high category, while the N-gain 

score for students' conceptual understanding in the control class is 0.5 which is in the medium category. 

A comparison of the increase in students' understanding of concepts can be seen in the N-gain scores 

of the three groups presented in FIGURE 1. 

 

FIGURE 1. N-gain graph for experimental group 1, experimental group 2 and control group. 

Based on FIGURE 1, it is known that there is a difference in the increase in students' understanding 

of concepts for each indicator in each group. The highest N-gain score is found in the first indicator 

(observing the difference between series and parallel electrical resistance circuits) with an N-gain score 

of 1 in experimental class 1 and experimental class 2. Meanwhile, the lowest N-gain score is also found 

in the first indicator with a score of N- gain of 0.2 in the control group. 
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Result of Normality Test 

The normality test was carried out using the Shapiro-Wilk technique, a technique because the 

sample used was less than 100 respondents. The results of data analysis using SPSS for the normality 

test are shown in TABLE 5. 

TABLE 5. Normality Test Results for Control Group and Experimental Groups 

Shapiro 

Wilk 

Normality Test 

Experimental Group 1 Experimental Group 2 Control Group 

Sig 0.407 0.159 0.682 

 0.05 0.05 0.05 

Decision Data is normally 

distributed 

Data is normally 

distributed 

Data is normally 

distributed 

Based on TABLE 5, it can be seen that the significance level value (sig. > 0.05) was used for 

experimental group 1, experimental group 2 and also the control group. This shows that the data is 

normally distributed, this decision was taken based on the normality hypothesis testing criteria, namely 

if the significance value (Sig.) > 0.05 then the data is normally distributed. 

Results of Homogeneity Test Analysis 

The homogeneity test was carried out using Levene's test with a significance level of 0.05. The 

criteria for testing are if it is significant (Sig.) > 0.05 then H0 is accepted and if it is significant (Sig.) 

< 0.05 then H0 is rejected. Complete homogeneity test results are presented in TABLE 6. 

TABLE 6. Result of Homogeneity Test 

Levene 

Statistic 

Homogeneity Test 

Control Group – 

Experimental Group 1 

Control Group – 

Experimental Group 2 

Experimental Group 1 –

Experimental Group 2 

Sig 0.446 0.110 0.370 

 0.05 0.05 0.05 

Decision Homogeneous data Homogeneous data Homogeneous data 

Based on TABLE 6, the results show that the significant value (Sig.) is 0.659 - 0.05 and H0 is 

accepted, so it can be assumed that the data comes from a homogeneous population. 

Hypotesis Test 

The hypothesis test used in this research is the independent sample t-test with a significance level 

= 0.05. With the test criteria, if the value of t-count is t-table then H1 is accepted. The results of the 

hypothesis test are presented in TABLE 7. 

TABLE 7. Results of Hipotesis Test 

Hypothesis Test t-count t-table Decision 

Control Group –Experimental Group 1 12.049 2.068 H1 Accepted 

Control Group –Experimental Group 2 13.931 2.068 H1 Accepted 

Experimental Group 1 –Experimental 

Group 2 

4.369 2.048 H1 Accepted 

Based on TABLE 7, the results show that the t-count value in the independent sample t-test in the 

control group and experimental group 1 is 12.049 and the t-count value is 12.049 > t-table 2.068, so 

H0 is rejected and H1 is accepted, so it is known that there is a difference in understanding. concept of 

students in the control group and experimental group 1. 

Furthermore, the results obtained were that the t value in the independent sample t-test in the control 

group and experimental group 2 was 13.931. Meanwhile, the t-calculated value is 13.9311 > t-table 
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2.068, so H0 is rejected and H1 is accepted, so it is known that there are also differences in students' 

conceptual understanding in the control class and experimental class 2. 

Then the result was also obtained that the t value in the independent sample t-test in experimental 

group 1 and experimental group 2 was 4.369. Where the value of t-count is 4.369 > t-table 2.048, then 

H0 is rejected and H1 is accepted, so it is known that there is a difference in students' understanding of 

the concept in experimental group 1 and experimental group 2 

DISCUSSION 

Students' ability to understand concepts has a different average N-gain score for each class. In 

experimental class 1, students who received learning using the PhET simulation had an average N-gain 

score of 0.82 which was in the high category. This shows that the use of PhET simulations in learning 

can increase students' understanding of concepts. This is in line with research conducted by Sasmita et 

al., (2023) which states that the use of PhET simulations in learning can improve students' ability to 

understand physics concepts with an average N-gain of 0.68 which is in the medium category. 

Furthermore, this PhET simulation also influences students' ability to understand physics concepts with 

an effect size score of 0.83 which is in the high category. Apart from that, in research conducted by 

Sinulingga et al., (2016), the results showed that the use of PhET simulation media was able to improve 

student learning outcomes, where 85.29% of students succeeded in achieving the KKM with an average 

of 72.35 in the cycle. first and there were 89.47% of students who succeeded in achieving the KKM 

with an average of 76.97 in dynamic electrical material. 

Furthermore, in experimental class 2, the average N-gain score was 0.84, which was in the high 

category. This shows that the use of the NI Multisim simulation can also improve students' ability to 

understand concepts. Because the use of the NI Multisim simulation in learning places more emphasis 

on students creating electronic circuits so that students are able to analyze each element used. In 

addition, the NI multisim simulation has more complete electronic measuring tools compared to the 

PhET simulation, making it very suitable for conducting virtual experiments on electronic materials. 

This is supported by research conducted by (Amiruddin, 2017) which states that the use of NI Multisim 

simulation in learning is effective in increasing understanding of dynamic electrical concepts with a 

percentage of 80%. Apart from that, based on research conducted by (Budiono & Rakhmawati, 2017; 

Frendi Bagus Septianto, 2015), the results showed that there was an influence of using the NI Multisim 

simulation on students' conceptual understanding.  

Observe 

The results of data analysis on the observing indicators in this research showed that the N-gain score 

in experimental class 1 and experimental class 2 was 1, which was in the high category, while in the 

control class, the N-gain score was 0.2, which was in the low category. Based on these results, it can 

be seen that the level of conceptual understanding of students in experimental class 1 and experimental 

class 2 is higher than that of students in the control class. 

Students in experimental 1 and experimental 2 classes receive learning with the help of supporting 

simulations, namely in the form of PhET simulations and NI Multisim simulations, so that students can 

observe each part of the electrical circuit being studied. Students will better understand a concept if 

students directly observe what is being studied. This is in line with research conducted by (Nisa, 2017) 

which states that students who experience the learning process directly, for example through 

practicums, will find it easier for students to build knowledge and understand concepts about something 

in science more easily. and automatically students can memorize and remember the material given. 

Identify 

The results of data analysis on identifying indicators in this study, obtained an N-gain score in 

experimental class 1 of 0.6, in experimental class 2 an N-gain score of 0.7 was obtained and in the 

control class an N-gain score was 0.4. which is in the medium category. Based on these data, it can be 

seen that the level of conceptual understanding of students in experimental class 1, experimental 2 and 



JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika)  Volume 10 Issue 1, June 2024 

p-ISSN: 2461-0933 | e-ISSN: 2461-1433  169 

 

 

e-Journal: http://doi.org/10.21009/1 

control class is in the same category, namely the medium category with the highest N-gain score on 

this indicator in experimental class 2. 

Experimental class 2 is a student class taught using the NI Multisim simulation. This simulation 

allows students to create an electrical circuit design that is similar to the original so that students can 

easily identify each part of the electrical circuit being studied. This causes students to be able to identify 

the characteristics of each series.  

Classifying 

The results of data analysis on identifying indicators in this study, obtained an N-gain score in 

experimental class 1 of 0.6, in experimental class 2 an N-gain score of 0.7 was obtained and in the 

control class an N-gain score was 0.4. which is in the medium category. Based on these data, it can be 

seen that the level of conceptual understanding of students in experimental class 1, experimental 2 and 

control class is in the same category, namely the medium category with the highest N-gain score on 

this indicator in experimental class 2. 

Experimental class 2 is a student class taught using the NI Multisim simulation. This simulation 

allows students to create an electrical circuit design that is similar to the original so that students can 

easily identify each part of the electrical circuit being studied. This causes students to be able to identify 

the characteristics of each series. 

Analyze 

The results of data analysis on the analyzing indicators obtained an N-gain score in experimental 

class 1 of 0.8, while in experimental class 2 an N-gain score of 0.9 was obtained, which was in the high 

category, while in the control class it was found that the N-gain score was 0. .5 which is in the medium 

category. Based on these results, it can be seen that the level of conceptual understanding of students 

in experimental class 1 and experimental class 2 is in the high category, while students who do not 

receive learning with any supporting simulations are in the medium category with the highest N-gain 

score on this indicator being at experimental class 2. 

The use of NI Multisim simulation in experimental class 2 really allows students to analyze various 

problems in electrical resistance circuit material, because this software provides analysis features, 

SPICE simulation and PCB tools to help students develop circuit designs quickly and effectively (NI 

Multisim, 2022). So by implementing this simulation in learning it is able to increase students' 

conceptual understanding of analyzing indicators. 

Summarize 

The results of data analysis on indicators summarize that the N-gain score in experimental class 1 

and experimental class 2 was 0.8, which is in the high category, while in the control class, the N-gain 

score was 0.5, which is in the medium category. Based on these results, it can be seen that the level of 

conceptual understanding of students in experimental class 1 and experimental class 2 is higher than 

that of students in the control class. 

The use of PhET simulations and NI Multisim simulations in learning is able to increase students' 

conceptual understanding of summarizing indicators, this can be seen from the N-gain scores obtained 

from the two classes. These results are in line with research conducted by (Sasmita et al., 2023) which 

shows that students' conceptual understanding of the summarizing indicators is in the medium category. 

Apart from that, increased understanding of this concept can occur because students are directly 

involved in the practicum activities carried out. 

Based on this explanation, it can be seen that there are differences in the use of PhET simulations 

and NI Multisim simulations in learning regarding students' concept understanding abilities for each 

indicator of concept understanding. This result is strengthened by the results of hypothesis testing 

where the value of t-table > t-count means that the use of PhET simulation and NI Multisim simulation 

in learning can have a significant impact on students' conceptual understanding of electrical resistance 

circuit material. 
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Much research has been carried out on understanding concepts in physics learning, especially in 

relation to concepts that are laden or contain many misconceptions. For example, the development of 

Student Worksheets (SW) to improve understanding of concepts (Hasja et al., 2020; Halim et al., 2021), 

the GeoGebra application to increase understanding of physics concepts (Halim et al., 2021a), the use 

of PhET simulations for understanding concepts (Mizayanti et al., 2020; Arifullah et al., 2020), the 

effect of multi-representative videos on understanding concepts (Halim et al., 2021b), and the impact 

of E-Learning modules on understanding and misconceptions (Halim et al., 2021c).       

CONCLUSION 

Based on the analysis and discussion, it can be concluded that there are differences in students' 

conceptual understanding of electrical resistance circuits among the three classes at Unggul 

Darussalam Labuhanhaji State High School. The average N-gain scores are in the high category for 

both experimental classes and the medium category for the control class. The independent sample t-

test results (t-count > t-table) confirm a significant difference in conceptual understanding among the 

classes. This research has certain limitations, including the scarcity of reading materials on the 

application of NI Multisim simulations in learning. Therefore, this study can serve as a reference for 

future researchers. Future research should provide guidance to students during practicum activities 

using PhET or NI Multisim simulations, as well as consider using these simulations for other physics 

topics. 
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