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Abstract: The study aims to describe students' motivation to use PhET Simulation in online learning physics in class 

XI Science at SMA Terpadu Wira Bhakti Gorontalo regarding self-efficacy and anxiety levels. This type of research 

is descriptive qualitative. The research subjects were nine class grade eleventh IPA 1 SMA Terpadu Wira Bhakti 

Gorontalo with high, medium, and low academic abilities. Data collection techniques using observation, 

questionnaires, and interviews. The data analysis technique used descriptive statistical analysis and qualitative 

analysis, including data reduction, data presentation, and conclusion drawing/data verification. The results of the 

research on student learning motivation towards the use of PhET Simulation in online learning physics showed that 

based on the assessment on the level of self-efficacy and anxiety is categorized as very high. Students with high (H) 

and moderate (M) academic abilities had high learning motivation very high category. In contrast, students with the 

low academic ability (L) have a high category of learning motivation. In conclusion, students become motivated in 

learning because of the use of PhET Simulation in online learning physics class XI IPA SMA Terpadu Wira Bhakti 

Gorontalo in terms of self-efficacy. Student anxiety is categorized as very high. 

 

Keywords: Student Motivation, PhET Simulation, Self-efficacy, Anxiety, Online Learning 

 

INTRODUCTION 

The application of online learning as a form 

of effort to overcome the spread of Covid-19 in 

Indonesia is a form of innovation in learning activities. 

Changes in students' consumptive power towards 

technology, which was only a secondary need, have 

now turned into a primary requirement. The 

implementation of online learning refers to using 

online application platforms to assist the teaching and 

learning process in enabling the performance of 

distance learning [1]. 

The application of bold learning has 

advantages and disadvantages [2]. Implementing 

online learning can make learning flexible, meaning 

that it is constrained by time and place to learn [3] and 

can increase student independence in learning [4]. 

While the weakness of the application of online 

learning causes student learning activities to be 

ineffective, not all parents of students can buy data or 

mobile phones, and the provision of learning materials 

is weak [5]. However, online learning application also 

causes other problems, such as what happened in 

online learning physics in class XI IPA SMA Terpadu 

Wira Bhakti Gorontalo. 

  Physics online learning in class XI IPA 

Terpadu Wira Bhakti Gorontalo supported by 

applications Microsoft Teams and WhatsApp in 

online learning. Based on information from the 

physics subject teacher concerned, student motivation 

in studying physics continues to experience 

degradation because students are bored with online 

learning. The decrease in students' learning 

motivation can be observed from students who tend to 

be passive in the learning process. Students only listen 

to the delivery of material from the teacher without 

responding to the delivery of the material provided. 

When the teacher asks the material that has been 

delivered to see the level of students' understanding, 

only a few students are willing to respond. The rest do 

not respond to questions from the teacher. The teacher 

said that the conditions of learning physics in class XI 

IPA are very different from the conditions that occur 

during face-to-face physics learning.  

  The teacher then made efforts to make 

students re-motivated in learning, namely bringing up 

virtual experimental activities using PhET Simulation 

in the learning process. PhET Simulation is a virtual 

laboratory developed by a team from the University of 

Colorado, USA. PhET can display a form of 

interactive simulation on science concept materials 

that allows for virtual practicum activities [6]. PhET 

was developed to assist students in understanding 

physics concepts visually by using dynamic graphics 

that can explicitly bring to life the visual and 

conceptual models used by expert physicists [7]. The 

teacher hopes that using PhET Simulation in online 

learning of physics in class XI IPA, SMA Terpadu 

Wira Bhakti Gorontalo can motivate students to learn 

physics again. 

  Learning motivation is all forms of 

encouragement given to someone to be more 

enthusiastic about learning to achieve better [8]. 

Learning motivation is needed as a driving force in 

students' learning needs [9]. If a student is motivated 

in learning, students will show good behavior such as 

diligently and tenaciously carrying out study 

activities, which continuously increases students' 

enthusiasm for learning even for a long time [10]. Six 
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indicators can be used to see students' learning 

motivation: intrinsic motivation, extrinsic motivation, 

personal goals indicators, self-determination 

indicators, self-efficacy indicators, and anxiety [11]. 

However, this study is interested in examining 

learning motivation based on student self-efficacy and 

the level of students in the online learning process of 

physics in class XI IPA SMA Terpadu Wira Bhakti 

Gorontalo on the use of PhET Simulation. Efficacy is 

related to students' beliefs about their abilities in 

realizing success for their actions [12]. At the same 

time, anxiety is defined as a feeling of fear of 

something that is not clear to a person [13], which can 

affect the quality of learning motivation [14]. 

  Based on the background described, the 

researchers conducted a study to describe students' 

motivation to use PhET Simulation in online learning 

physics in class XI Science at SMA Terpadu Wira 

Bhakti Gorontalo in terms of self-efficacy and anxiety 

levels. This research is expected to produce an 

overview of students' learning motivation towards 

using PhET Simulation in online learning physics in 

class XI IPA SMA Terpadu Wira Bhakti Gorontalo. It 

can be used as material for consideration by the 

physics teacher concerned to continue using PhET 

Simulation in the learning process. Online or replace 

it with several other learning innovations that can 

increase students' motivation to learn physics online. 

 

RESEARCH METHODS 

This research was conducted at the SMA 

Terpadu Wira Bhakti Gorontalo in the even semester 

of the 2020/2021 academic year. The research method 

used in this research is descriptive qualitative 

research. Determination of research subjects was 

carried out purposively with the snowball sampling 

technique, namely at first choosing a small number of 

research subjects who could provide data in 

accordance with the research objectives. Then from 

the data have determined other research subjects. The 

data research objectives so that the number of research 

subjects becomes large until the research data is 

saturated [15]. Thus the issues in this study were nine 

students from 23 students of class XI IPA 1 at SMA 

Terpadu Wira Bhakti Gorontalo consisting of 3 

students with a high academic ability (H), three 

students with a moderate academic ability (M), and 

three students with a low intellectual ability (L). Each 

group of students with high, medium, and low 

academic abilities, each consisting of 3 students, has 

shown data saturation, so there is no need to add 

subjects again. Qualitative research data is considered 

saturated when the research data are valid. The 

validity of the data in this study used triangulation 

techniques, namely checking data from the same 

source with different methods [16]. The main 

instrument in this study was the researcher himself. 

Besides that, other instruments were used in this 

study, namely observation, questionnaire sheets, and 

interviews. Researchers carry out triangulation 

techniques by verifying the data from the 

questionnaire with the data from observations and 

interviews to see the validity of the data obtained in 

the study so that the data obtained can be verified. The 

data analysis technique used descriptive statistical 

analysis and qualitative analysis.  

Descriptors to describe motivation based on 

a review of students' self-efficacy levels used in this 

study are a) students believe they can be the best in 

doing physics experiments on PhET Simulation; b) 

students are confident that they can operate PhET 

Simulation; c) students believe it can improve their 

knowledge and skills with physics experiments on 

PhET Simulation; d) students are confident in 

presenting the results of their experiments, and e) 

students believe in the experimental results they get. 

Descriptors to describe motivation based on 

a review of students' anxiety levels used in this study 

were: a) students did physics experiments on PhET 

Simulation without feeling nervous; b) students do not 

panic when asked to show the experiment they are 

doing; c) students do not panic if they have problems 

doing physics experiments on PhET Simulation; d) 

students remain calm if other students are faster in 

completing physics experiments in PhET Simulation; 

and e) students are not afraid to express their opinion 

in the discussion of experimental results. 

The questionnaire in this study consisted of 

10 statements composed of 5 reports relating to 

students' self-efficacy levels and five statements 

relating to students' anxiety levels. The assessment of 

the questionnaire sheet in this study used a Likert scale 

with a rating scale of 1-4. Based on the total score of 

the questionnaire obtained by the students in the 

questionnaire, the category level of student learning 

motivation was determined, using the categorization 

norm [17] in Table 2. 

 

Table 2. Categorization Norms of Student Learning 

Motivation 

 

Scoring Criteria Category 

𝑋 𝑖𝑡𝑒𝑚 ≤ �̃� + 1,5 𝜎 Very High 

�̃� + 0,5 𝜎 < 𝑋 𝑖𝑡𝑒𝑚 ≤ �̃� + 1,5 𝜎 High 

�̃� − 0,5 𝜎 < 𝑋 𝑖𝑡𝑒𝑚 ≤ �̃� + 0,5 𝜎 Medium 

�̃� − 1,5 𝜎 < 𝑋 𝑖𝑡𝑒𝑚 ≤ �̃� − 0,5 𝜎 Low 

�̃� − 1,5 𝜎 ≤ 𝑋 𝑖𝑡𝑒𝑚 Very Low 

 

Table 3. Categorization of Student Learning 

Motivation 

 

Scoring Criteria Category 

>16,25 Very High 

13,75-16,25 High 

11,25-13,74 Medium 

8,75-11,24 Low 

<8,75 Very Low 

 

Based on the categorization norm [17], 

calculations were carried out to find the criteria for the 

range of scores to determine the category of student 
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motivation. Determination of the categorization of 

student learning motivation on each indicator in this 

study can be seen in Table 3. 

 

RESULTS AND DISCUSSION 

Description of students' learning motivation 

towards the use of PhET Simulation in terms of 

self-efficacy 

  Self-efficacy in students refers to the degree 

of confidence that students have in all their efforts in 

the learning process at school. A person with a high 

level of self-efficacy does not give up easily and is 

persistent in doing his study assignments. He has 

confidence in himself to be increasingly motivated to 

complete learning tasks and take responsibility for it 

[18]. 

The student learning motivation 

questionnaire results on the use of PhET Simulation in 

physics teaching in class XI IPA SMA Terpadu Wira 

Bhakti Gorontalo in terms of students' self-efficacy 

levels are presented in Table 4. 

 

Table 4. Results of Student Learning Motivation 

Questionnaire in terms of Self-Efficacy 

 

No. Subject Score Category 

1 H1 20 Very High 

2 H2 18 Very High 

3 H3 20 Very High 

4 M1 17 Very High 

5 M2 18 Very High 

6 M3 17 Very High 

7 L1 14 High 

8 L2 14 High 

9 L3 16 High 

Average 17,1 Very Hight 

 

Based on Table 4, it can be seen that the 

results of the student learning motivation 

questionnaire with high academic ability (H1, H2, and 

H3) in terms of self-efficacy are categorized as very 

high. Student learning motivation with moderate 

academic ability (M1, M2, and M3) in terms of self-

efficacy is categorized as very high. The learning 

motivation of students with a low academic ability 

(L1, L2, and L3) in terms of self-efficacy is 

categorized as high. Thus, based on the results of a 

review of self-efficacy. It is known that students 

become motivated to learn physics because of the use 

of PhET Simulation in online learning physics in class 

XI IPA SMA Terpadu Wira Bhakti Gorontalo with a 

very high level. The results of this questionnaire were 

then verified with the results of observations of 

learning activities and interviews through technical 

triangulation. 

The data verification of students with a high 

academic ability (H) questionnaire results using data 

from observations of learning activities and interview 

results through technical triangulation shows that 

students with high academic abilities (H). It can be the 

best in physics experiments using PhET Simulation. I 

believe they can operate PhET well and am confident 

that they can improve their knowledge and skills in 

conducting physics experiments in PhET Simulation. 

In addition, students with a high academic ability (H) 

are also confident in presenting the results of their 

experiments' results because they are confident in the 

experimental results they have managed to get. 

  The data verification of the questionnaire 

results of students with a moderate academic ability 

(M) using data from observations of learning activities 

and interviews through technical triangulation shows 

that students with moderate academic abilities (M). It 

can be the best in physics experiments using PhET 

Simulation. Students can operate PhET well and 

confidently improve their knowledge and skills in 

conducting physics experiments in PhET Simulation. 

In addition, students with a moderate academic ability 

(M) are also confident in presenting the results of their 

experiments' results because they are confident in the 

experimental results they have managed to get. 

  The data verification of the questionnaire 

results of students with a low academic ability (L) 

using data from observations of learning activities and 

interview results through technical triangulation 

showed that students with low academic abilities (L). 

Students could operate PhET well and believed they 

could improve their knowledge and skills in doing 

physics experiments on PhET Simulation. In addition, 

students with low academic ability (L) are also 

confident in presenting the results of their 

experiments, because they believe in the experimental 

results they have succeeded in getting. However 

students with low academic ability (L) are not sure if 

they can be the best at doing physics experiments on 

PhET Simulation. 

   

Description of students' learning motivation 

towards the use of PhET Simulation in terms of 

anxiety 

Anxiety is a psychological condition that is 

experienced by almost everyone when faced with 

troublesome problems or events and the results are 

unknown [19]. Anxiety is inversely proportional to 

learning motivation. The higher the anxiety level, the 

learning motivation is in a low category, and 

conversely lower the anxiety level, the learning 

motivation is in the high category [13]. 

The student learning motivation 

questionnaire results on the use of PhET Simulation in 

physics learning in class XI IPA SMA Terpadu Wira 

Bhakti Gorontalo in terms of student anxiety are 

presented in Table 5. 

Based on Table 5, it can be seen that the 

results of the questionnaire on students' learning 

motivation with high academic ability (H1, H2, and 

H3) in terms of anxiety are categorized as very high. 

Students' learning motivation with a moderate 

academic ability (M1, M2, and M3) in terms of 

anxiety is categorized as very high. The learning 

motivation of students with low academic ability (L1, 
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L2, and L3) in terms of anxiety is categorized as high. 

Thus, based on the results, students become motivated 

in learning physics because of the use of PhET 

Simulation in online physics learning in class XI IPA 

SMA Terpadu Wira Bhakti Gorontalo with a very 

high level of learning motivation. The results of this 

questionnaire were then verified with the results of 

observations of learning activities and interviews 

through technical triangulation. 

 

Table 5. Results of Student Learning Motivation 

Questionnaire in terms of anxiety 

 

No. Subject Score Category 

1 H1 18 Very High 

2 H2 18 Very High 

3 H3 20 Very High 

4 M1 17 Very High 

5 M2 17 Very High 

6 M3 17 Very High 

7 L1 14 High 

8 L2 14 High 

9 L3 15 High 

Average 16,7 Very Hight 

 

  The data verification of the questionnaire is 

with a high academic ability (H). The data 

observations of learning activities and interview 

results through technical triangulation showed that 

students with high academic abilities (H). Students 

were not nervous,  did not panic, and did not afraid 

when doing physics experiments on PhET Simulation 

when discussing experimental results. 

  The data verification of students' 

questionnaire is a moderate academic ability (M). The 

data from observations of learning activities and 

interview results through technical triangulation 

showed that students with moderate academic ability 

(M) were not nervous when conducting experiments, 

did not panic when asked by the teacher to display 

experiments. Physics in PhET Simulation that they are 

working on do not panic if other students are faster in 

completing physics experiments in PhET Simulation 

and are not afraid to express their opinions during the 

discussion of experimental results. However, students 

with moderate academic ability (M) panic if they have 

problems when doing physics experiments on PhET 

Simulation. 

  The data verification of students' 

questionnaire is a low academic ability (L). The data 

from observations of learning activities and interview 

results through technical triangulation shows that 

students with low academic abilities (L) are not 

nervous when conducting experiments and do not 

panic if other students are faster. In completing 

physics experiments on PhET Simulation and not 

afraid to express their opinion during the discussion of 

experimental results. However, students with a low 

academic ability (L) panicked when they had 

problems doing physics experiments on PhET 

Simulation and when asked by the teacher to perform 

physics experiments on the PhET Simulation they 

were doing. 

   

Description of students' learning motivation 

towards the use of PhET Simulation in terms of 

students' self-efficacy and anxiety levels 

Students' motivation towards using PhET 

Simulation in online learning physics in class XI IPA 

SMA Terpadu Wira Bhakti Gorontalo in terms of 

students' self-efficacy and anxiety levels can be seen 

in Table 6. 

 

Table 6. Student Learning Motivation in terms of the 

level of Self-Efficacy and Student Anxiety 

 

No. Aspect Score Category 

1 Self-Efficacy 17,1 Very High 

2 Anxiety 16,7 Very High 

Average 16,9 Very Hight 

 

Based on Table 6, it can be seen that students' 

motivation in terms of the level of self-efficacy and 

student anxiety is categorized as very high. The 

motivation to learn will be stronger if students have 

self-efficacy because belief in their abilities can 

motivate them to act more effectively in determining 

the steps that will be faced to complete a task [12]. A 

person with a high level of self-efficacy does not give 

up easily and is persistent in doing his study 

assignments. He has confidence in himself to be 

increasingly motivated to complete learning tasks and 

take responsibility for it [20]. Factors that trigger 

anxiety in students are the demands of learning 

achievement targets that are too high, the learning 

atmosphere is not conducive, giving complex learning 

assignments, and fear of assessment of learning 

outcomes [21]. Anxiety refers to an emotional state 

such as feeling depressed when experiencing 

difficulties characterized by the emergence of worry, 

fear, and concern in certain situations. Still, if the 

individual eliminates anxiety, that feeling will become 

a motivator to do something [22]. Negative emotions 

can reduce the quality of student learning motivation 

which includes feelings of excessive worry and fear, 

fear of failure, and fear of punishment [13]. 

The use of PhET Simulation in physics 

online learning in class XI IPA SMA Terpadu Wira 

Bhakti Gorontalo turned out to have a good influence 

on students' learning motivation with a very high level 

of learning motivation on a review of students' self-

efficacy and anxiety in the learning process. The study 

results are supported by previous research [23], which 

revealed that PhET facilitates both teachers and 

students in the learning process to foster learning 

motivation for students. In addition, other studies [24] 

also showed that PhET Interactive Simulation affects 

learning motivation and understanding of science 

concepts.  
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CONCLUSIONS 

Based on the results of a review of self-

efficacy, The students become motivated in learning 

physics because of the use of PhET Simulation in 

online physics learning in class XI IPA SMA Terpadu 

Wira Bhakti Gorontalo with a very high level of 

learning motivation. In addition, the results of a 

review of anxiety showed that students became 

motivated in learning physics because of the use of 

PhET Simulation in online learning physics in class 

XI IPA SMA Terpadu Wira Bhakti Gorontalo with a 

very high level of learning motivation. Thus, it can be 

concluded that students become motivated to 

understand the use of PhET Simulation in online 

learning physics class XI IPA SMA Terpadu Wira 

Bhakti Gorontalo in terms of self-efficacy. Student 

anxiety is categorized as very high. 
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