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ABSTRACT 

Higher Order Thinking Skills (HOTs) is one of mastery skills owned by students in higher education to meet the 

challenges of 21st century. Virtual laboratory based on VBA excel is an application that can help to preserve learning 

during 21st century and pandemic era. The aim of this study was to analyze higher order thinking skills (HOTs) on 

simple harmonic motion concepts using vitual laboratory based on VBA excel in physics education students of 

Universitas Cenderawasih, Papua, Indonesia. The research approach was descriptive quantitative method. The 

population of this research were all higher students in physics education of  Universitas Cenderawasih, Papua, Indonesia. 

Samples were 23 students and they were chosen from cluster random sampling technique. Based on the results of data 

analysis, it was concluded that 28.26% of the students mastered HOTs in the analysis stage, 16.34% of the students 

mastered HOTs in evaluation, and 13.04% of the students mastered HOTs in creation. 

Keywords: Higher Order Thinking Skills, Simple Harmonic Motion, VBA Excel. 

1. INTRODUCTION 

The Covid-19 pandemic has shocked the world. 

Nearly a hundred countries are experiencing the Covid-

19 pandemic, including Indonesia [1]. The government’s 

policy to reduce the number of victims is enough to affect 

the joints of people’s lives in carrying out daily activities 

[2]. One of them is large-scale social restrictions where 

all gathering activities are closed which has implications 

for not carrying out teaching and learning activities at 

schools [3]. Learning during the pandemic has turned into 

learning that is based on a combination of online and 

offline or only online. It is to prevent the spread of the 

virus with a wider range [4]. 

The policy of the ministry of education and culture is 

to eliminate teaching and learning activities in schools 

and universities in areas that have a fairly large number 

of Covid-19 victims and make online teaching and 

learning activities [5]. The online learning system is an 

implementation of distance education that aims to 

implement access to quality learning [6]. Online 

education is solid as a teaching and learning process 

carried out by an educational institution where students 

and teachers are not in the same location so that an 

interactive telecommunications system is needed to 

connect the two and the resources needed in it [7]. Online 

lecture policies require extra readiness for teachers to 

explain so that the material provided can be understood 

well by students [8]. 

The results of observations made to students of the 

Physics Education Study Program, Universitas 

Cenderawasih, students already have high enough 

confidence in understanding and working on problems 

related to the derivation of a Physics equation. Otherwise, 

students were given a cognitive test that contains high-

level thinking skills and abstraction and students 

experience low grades. It is because physics textbooks 

only contain various physical equations without visual 

examples [9]. Thus, students cannot understand the 

translation of a physical equation and cannot visualize an 

equation [10], [11]. The equation is not easy to 

understand and apply in everyday life [12]. 

One way to improve students’ ability to understand 

an equation is to do the practicum [13]. Laboratory 

activities are essential components in the physics learning 
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process [14]. The learning process carried out by 

practicum allows students to develop basic skills in 

observing, analyzing data, determining conclusions, 

communication, and teamwork [15]. Apart from that, 

practical activities as proof of a concept can develop 

thinking skills through problem solving to help students 

find their concepts [16]. The laboratory is defined as a 

vehicle for learning and a way of learning [17]. 

Experimental activities carried out in the laboratory 

enable students to improve their academic and social 

skills [14], [18], [19]. Students’ academic skills are in the 

form of mastery of concepts, developing learning skills, 

conducting their experiments, and developing various 

scientific skills [20]. Viewed from the social side of 

experimental activities, students can cultivate an attitude 

of respect for the opinions of others, learn to 

communicate an idea, and teamwork [21]. An experiment 

in laboratories can help students to improve academic 

and social skills [22]. Besides, it also has several 

obstacles, namely the lack of facilities, requiring a large 

enough time allocation, and inadequate laboratory 

conditions. The problem sometimes makes teachers carry 

out activities in the laboratory in dense groups. It results 

in safety risks for students [17]. 

In addition, the policy of eliminating teaching and 

learning activities on campus makes practical activities 

impossible [8]. It is what makes educators at any level of 

education need facilities to condition students or students 

to do the practicum [23]. One of the tactics that can be 

done is to move the practicum activities in the laboratory 

to other facilities. Practicum can be done virtually 

through online classes by creating a virtual laboratory as 

a learning tool [24]. Current technological developments 

make experiments carried out in laboratories can be done 

virtually, which is commonly called a virtual laboratory 

[25]. A virtual laboratory simulates the environment and 

processes that exist in a real laboratory [26]. Learners 

change their theoretical knowledge into practical 

knowledge through experiments [27]. The process of 

making experiments virtually is designed and sequenced 

in such a way to make it seem real like doing a practicum 

in a laboratory. 

A virtual laboratory is defined as software that can 

simulate a practicum activity such as in a laboratory [28]. 

The concept of a virtual laboratory is an experiment. 

Experimentation is the process of combining data with a 

series of activities to obtain experimental results [29]. A 

virtual experiment is a complex workflow [30]. It is 

performed iteratively from a program installed on a 

computer. Virtual experiments provide a networked and 

app-based practical experience [31]. Students will not get 

data results with error analysis as is usually found in real 

practicums [32]. However, students can still get physical 

and mathematical concepts from a lesson [33]. Virtual 

experiments can help students who do not have access to 

real practicums due to the absence of practical teaching 

aids at school or in the environment where they are 

studying [34], [35]. 

Simulation on a computer is one of the learning media 

that can present physical phenomena ideally, safely, and 

cheaply [24], [36]. It also can cover the limitations of 

existing laboratories in educational institutions [37]. To 

make a simulation or animation on a computer, 

developers need software. One of the software, that is 

often used in making a simulation of physical 

phenomena, is Visual Basic for Application (VBA). VBA 

is a feature in Microsoft Excel that can be used to 

automate some aspects of Excel [38]. Besides, it can store 

repetitive actions and make visualizations and 

simulations of mathematical equations effectively and 

efficiently [39]–[41]. 

Previous researcher created a simulation using the 

VBA Excel application, namely objects that are released 

horizontally and objects are released vertically using 

[42]. Other researcher also made a simulation on the 

phenomenon of the speed selector using the Excel VBA 

application [40]. VBA excel is widely used in making 

simulations, animations, and programs used for physics 

learning purposes. Several researchers create virtual 

animation programs that can be used as virtual 

laboratories to improve students’ security in physics 

concepts [34], [43]–[46]. Based on the research that has 

been done, VBA excel will still develop as a virtual 

laboratory media, especially in the application of physics 

concepts. 

Based on initial observations to students of the 

Universitas Cenderawasih Physics Education study 

program, almost 100% of students have a computer or 

laptop based on the Windows operating system and 

Microsoft Excel application. In addition, researchers also 

conducted preliminary research by interviewing Physics 

Education students at Universitas Cenderawasih to find 

out what physics concepts were difficult for them to 

understand or understand. As many as 64% of students 

answered that the concept of the simple harmonic motion 

is a physics concept that is difficult to understand this 

semester. Students must achieve this competency by 

understanding and being able to do practical work and 

describe the analysis of the process of the occurrence of 

harmonic motion physically and mathematically. The 

concept of the harmonic motion is complex. Students, 

who do not have good apperception skills for vibrations 

and mathematical trigonometric equations, will have 

difficulty. The absence of real practicum during the 

pandemic also makes this concept difficult to understand 

[47]. 

Understanding the concept of simple harmonic 

motion in this study focuses on three students’ thinking 

skills, namely analytical thinking skills, critical thinking 

skills, and creative thinking skills. All three are aspects 

of higher-order thinking skills (HOTs) [48]. We focus on 

HOTs as a reference for competency achievement for 
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understanding the concept of simple harmonic motion 

because students need thinking skills training to apply the 

concept contextually. Simple harmonic motion is closely 

related to everyday life. Some contextual events related 

to simple harmonic motion are swings, pendulum clocks, 

the manufacture of spring mattresses, the car industry in 

the shock breaker section, and the manufacture of guitar 

strings [44], [49], [50]. Therefore, educators need to 

analyze and improve students’ HOTs during the process 

of understanding the concept of simple harmonic motion. 

Based on the findings in the initial study, we also found 

that the measurement of HOTs of Physics Education 

students at Universitas Cenderawasih had never been 

carried out on simple harmonic motion material. In 

addition, the application of virtual practicum with VBA 

Excel is allegedly a means to measure students’ HOTs 

levels based on previous research on other physics 

concepts [51]. 

From the background and initial findings found in the 

field, the researchers proposed an analysis of student 

concept understanding based on HOTs indicators for 

learning physics on simple harmonic motion material 

through a virtual laboratory based on VBA Excel for 

students of the Universitas Cenderawasih Physics 

Education study program. The research question is how 

the pattern and description of the HOTs level of Physics 

Education students at Universitas Cenderawasih in 

learning physics for simple harmonic motion material 

with a virtual laboratory based on VBA Excel. The 

purpose of our research is to obtain student HOTs level 

results and make it a reference for evaluating the 

competency achievements of Physics Education students 

during the online learning process during the pandemic. 

2. METHOD 

The method used in this research was descriptive 

quantitative. The aim of this study was to analyze 

students’ HOTs level on simple harmonic motion 

concepts using vitual laboratory based on VBA excel in 

physics education students of Universitas Cenderawasih, 

Papua, Indonesia. The population of this research were 

all higher students in physics education of Universitas 

Cenderawasih, Papua, Indonesia. Samples were 23 

students. We used cluster random sampling technique 

because we intended to choose the samples from the 

population that can be an unbiased representation of the 

group [52]. This is considered a fair way to select a 

sample from a larger population because every member 

of the population has an equal chance of being selected 

[53]. Every student in physics education has the same 

chance of being the research sample. It is a requirement 

of quantitative research approach. Research was 

conducted during the second term of academic year 

2020/2021. 

Data were collected by applying purposive multiple-

choice tests and interviews. The tests consisted of eight 

numbers. Two item questions were problems of simple 

harmonic motion on pendulum, three item questions were 

simple harmonic motion on spring, and three item 

questions were damped oscillation. Interviews were 

taken to collect data about students’ scientific reasonings 

of the answer written on the answer sheets. Besides, 

interviews were conducted to confirm whether students 

are confident to their answers or not so that the researcher 

can measure students’ level of HOTs during the physics 

learning process of simple harmonic motion. Data 

analysis was conducted to analyze the pattern of students’ 

HOTs level in simple harmonic motion concept based on 

VBA Excel as virtual laboratory. 

3. RESULTS AND DISCUSSION 

We analyzed the data and divided into three parts of 

analysis. The first analysis was related to students’ 

answer to simple harmonic motion on pendulum, the 

second analysis was related to students’ answer to simple 

harmonic motion on spring, and the third analysis was 

related to students’ answer to damped oscillation. Then, 

we resumed the analysis based on students’ description 

and level of HOTs in physics learning to material simple 

harmonic motion. 

3.1. Analysis of Students’ Answer Related to 

Simple Harmonic Motion on Pendulum 

We analyzed students’ answer related to simple 

harmonic motion on pendulum. After the virtual 

laboratory based on VBA Excel to simple harmonic 

motion on pendulum concept was implemented during 

physics learning, students were given two item questions. 

The example of the students’ answer on the answer sheet 

to simple harmonic motion concept is presented in Figure 

1. 

  

(A) (B) 
Figure 1 Student’s answer on simple harmonic 

oscillation on a pendulum. 
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In the case in Figure 1, students A and B have 

difficulty in using Excel’s VBA syntax. For example, 

student A mentions that the pair of “While” is “Next” 

doesn’t fit the context because the pair of while syntax 

does events went or loop, while respondent B only knows 

the syntax function of “For”, but student B doesn't know 

the pair of syntax to perform repeated calculations, 

namely “Next”. The other 21 students were unable to 

explain the reason. The problem about harmonic 

oscillation on a simple pendulum concept above requires 

the cognitive thinking stage from knowledge, 

understanding, application, analysis, evaluation, and 

creation. Thus, the problem covers the creation thinking 

stage. Based on the answers from two students, it can be 

concluded that the three students have not been able to 

create or make the next stage with the VBA Excel 

application on the concept of harmonic oscillation on a 

simple pendulum. 

Figure 2 is an example of a visual or simulation of 

using a Virtual laboratory based on VBA Excel on a 

computer or laptop used by students during physics 

learning for simple harmonic motion material in the 

predecessor. Students do practicums with interactive 

visuals. The data are tabulated in the table and analyzed 

to find the physical and mathematical concepts of the 

relationship between variables in simple harmonic 

motion on a swing. 

 

Figure 2 Example of harmonic oscillation on a pendulum 

using VBA Excel. 

The correct answer in the case of Figure 1 is A. In 

operating a virtual simulation of a simple pendulum 

animation using VBA Excel, students should begin to 

know the syntax that can perform repeated calculations, 

namely “For” and “While”. The next stage is knowing the 

syntax for repeated calculations, the next step is to 

determine the simple pendulum equation that we will use, 

namely on the axes in Equation (1). 

sin
g

x l t
l


                  (1) 

cos
g

y l t
l


                  (2) 

after that enter the command to perform the repetition 

command, namely if using “While” then the command is 

closed with went or loop while “For” can be closed with 

“Next”, as shown in Figure 2. 

This is reinforced by interviews with students after 

working on the questions given on the concept of 

vibration on a swing. The student answered that he did 

not understand the VBA Excel syntax to get the 

relationship between the vibration variables on the swing 

because he forgot and did not understand the concept of 

vibration in general. This is confirmed by questions about 

the apperception that students have before learning about 

the vibrations of the pendulum. Students forget and/or do 

not know about the vibration equations that they have 

learned in the previous meeting. Some students answered 

that they did not understand trigonometric equations 

which are mathematical equations for simple harmonic 

motion. The use of sine and cosine functions makes it 

difficult for them to understand the concept of vibration 

on a swing even though it has been visualized through a 

virtual laboratory based on VBA Excel. 

“I was confused when using VBA Excel because I 

had never been taught to operate it before. I use Excel 

only for computer practicum and descriptive 

statistical data processing. The application of Excel 

VBA to the concept of vibration on a pendulum is 

difficult for me to understand because the syntax 

requires mathematical trigonometric equations.” –

Student A 

The discovery of the concept of vibration on swing in 

this study is supported by previous research which also 

used VBA Excel. The use of VBA Excel in learning 

physics on the concept of vibration on a swing can be 

used to analyze the increase in students’ learning 

achievement, enthusiasm, and thinking skills [49], [54]. 

However, the use of VBA Excel requires practice 

because not all students are familiar with the code or 

syntax in Excel [55]. Especially if students do not have a 

good apperception of vibrations and trigonometric 

mathematical equations. Students actually have difficulty 

understanding the concept. 

3.2. Analysis of Students’ Answer Related to 

Simple Harmonic Motion on Spring 

We analyzed students’ answer related to simple 

harmonic motion on spring. After the virtual laboratory 

based on VBA Excel to simple harmonic motion or 

oscillation on spring concept was implemented during 

physics learning, students were given two item questions. 

The example of the students’ answer on the answer sheet 

to simple harmonic motion concept is presented in Figure 

3. 
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(A) (B) 

  
 

 

Figure 3 Student’s answer on simple harmonic 

oscillation on a spring. 

Based on the answers in Figure 3, it can be concluded 

that student A only sees natural phenomena, namely in 

doing spring work. However, the phenomenon seen by 

student A is the phenomenon of damped harmonic 

oscillations due to air friction so that the spring will stop 

moving. Student B looks at the general solution of an 

ordinary differential equation of order 2. However, 

student B does not know that the general solution to the 

equation of an undamped spring is sinusoidal, not 

exponential. The problem about harmonic oscillation in 

the spring concept above requires the cognitive thinking 

stage from knowledge, understanding, application, 

analysis, and evaluation. Thus, the problem covers the 

evaluation thinking stage. Based on Figure 3, it can be 

concluded that students have not been able to evaluate the 

concept of harmonic oscillation in a spring. Graph A 

shows a sinusoidal graph where the solution to the 

equation of undamped oscillatory motion is, as shown in 

Figure 4. Graphs B and D are graphs of damped 

oscillations due to the oscillatory motion which decays 

and then stops. Graph C is a graph of forced damped 

oscillation, which is shown by an exponential decay 

graph. 

Figure 4 is an example of a visual or simulation of 

using a Virtual laboratory based on VBA Excel on a 

computer or laptop that is used by students during physics 

learning for simple harmonic motion material in the 

predecessor. Students do practicums with interactive 

visuals. The data are tabulated in the table and analyzed 

to find the physical and mathematical concepts of the 

relationship between variables in the simple harmonic 

motion of a spring. 

The harmonic motion of the spring shown in Figure 4 

shows that the spring can be changed in weight. There is 

a sinusoidal wave that describes the process of vibration 

in a spring that has been given a certain mass. At the peak 

of the vibration, the amplitude can be determined. The 

data from the students’ virtual experiments were then 

tabulated in a blue data table. 

 

Figure 4 Example of harmonic oscillation on a spring 

using VBA Excel. 

The period of oscillation in the mass-spring system 

can be found from the mass equation and the spring 

constant. In other words, the length of time required by 

one vibration is determined by the magnitude of the 

spring constant itself and the mass of the load hanging on 

the spring. By using VBA Excel, students can see a 

simulation of the occurrence of vibration if the constant 

and mass of the load are changed. After the end of 

learning with VBA Excel, students are expected to be 

able to analyze the relationship between vibration period, 

vibration frequency, mass, and spring constant. Analysis 

of the relationship of variables on the vibration of the 

spring can represent observations on analytical thinking 

skills. The evaluation stage is shown by students when 

concluding the data that has been obtained from VBA 

Excel. The process of students changing the size of the 

variable to get some diverse data can indicate creative 

thinking skills. 

This is reinforced by interviews with students after 

working on the questions given on the concept of 

vibration on the spring. The student answered that he was 

confused by the concept of vibration in spring because he 

was not familiar with ordinary differential mathematical 

equations. This makes students unable to distinguish 

exactly how the actual graph of the vibration equation in 

the spring is; whether sinusoidal or exponential. Students 

are confused with the concept of damped vibrations. In 

the concept of vibration in the spring, if there are no other 

parameters that cause the reciprocating motion to stop, 

such as air friction, the vibration will continue. Analysis 

of the vibration graph this spring can determine critical 

analytical thinking skills in students. The use of a Virtual 

laboratory based on VBA Excel also makes students’ 

creative thinking skills develop. Researchers can observe 

changes in students’ thinking after using VBA Excel. 

“The vibrating spring to my knowledge will 

eventually stop, so the graph must be exponential. 

The use of Excel VBA makes me confused when 

understanding the vibration graph in springs. I think 

the graph should be exponential, not sinusoidal.” – 

Student B 

The discovery of the concept of vibration in the spring 

in this study is supported by previous research which also 
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used VBA Excel. The use of VBA Excel in learning 

physics on the concept of vibration on a spring makes 

students understand more about the concept of harmonic 

vibration which has a sinusoidal graph because the 

vibration is not damped [56], [57]. It is well simulated by 

VBA Excel. The obstacle in learning the concept of 

vibration on springs using VBA Excel is the limited 

ability of students to operate Excel-based applications 

[42]. Even if students already know the Excel program 

well, VBA Excel is an add-on that requires an 

understanding of certain codes and syntax to get the 

expected data. 

3.3. Analysis of Students’ Answer Related to 

Damped Oscillation 

We analyzed students’ answer related to damped 

oscillation. After the virtual laboratory based on VBA 

Excel to damped oscillation concept was implemented 

during physics learning, students were given two item 

questions. The example of the students’ answer on the 

answer sheet to damped oscillation concept is presented 

in Figure 5. 

  

(A) (B) 

 

(C) 

 

Figure 5 Student’s answer on damped oscillation. 

Damped oscillations occur if the damping force B is 

much greater than the angular frequency so that the 

pendulum or spring loses its ability to perform oscillatory 

motion due to the large damping force, as shown in 

Figure 5. Students A and B have difficulty distinguishing 

between damping force and frequency. angular so that in 

taking the wrong conclusion, while student C has the 

right answer but the explanation is not quite right because 

student A explains the heat motion of the spring and 

pendulum. The problem about the damped oscillatory 

motion concept above requires the cognitive thinking 

stage from knowledge, understanding, application, and 

analysis. Thus, the problem covers the analysis thinking 

stage. Based on Figure 5, it can be concluded that 

students are not able to analyze the concept of damped 

oscillatory motion presented in the problem after the 

implementation of a virtual laboratory based on VBA 

Excel. 

Figure 6 is an example of a visual or simulation of 

using a virtual laboratory based on VBA Excel on a 

computer or laptop used by students during physics 

lessons for damped oscillatory motion material. Students 

do practicums with interactive visuals. The data are 

tabulated in the table and analyzed to find the physical 

and mathematical concepts of the relationship between 

variables in damped oscillating motion. 

 

Figure 6 Example of damped oscillation motion using 

VBA Excel. 

The graph shown on the damped vibration 

visualization using a virtual laboratory based on VBA 

Excel is an exponential graph. Based on Figure 6, the 

vibration amplitude is getting lower and steeper, even 

approaching zero. This is due to the damping force that 

makes the vibrations stop after moving for a certain time; 

also experience a certain frequency and period. Damped 

vibrations are real vibrations in everyday life. Every 

swing that moves, will eventually stop if the driving force 

stops due to damping from friction with external forces. 

VBA Excel can describe this decrease in amplitude. This 

is by the concept of damped vibrations found by previous 

scientists. The angular velocity decreases and the 

vibration amplitude decreases. 

This is supported by the existence of interviews with 

students after working on the questions given on the 

concept of damped vibrations. Students answered that the 

concept of damped vibration has another variable, 

namely damping force. When the damping force is 

greater than the angular frequency of the pendulum or 

spring’s vibration, the vibrations will eventually stop for 

a certain time. Conversely, if the damping force is smaller 

than the angular frequency of the pendulum or spring 

vibration, the vibration is not damped and becomes a 

harmonic vibration. However, in reality, most of the 

vibrational motion is always damped because of the 
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external force factor that prevents the vibration to last 

forever. 

“In damped vibrations or oscillations, the angular 

frequency is less than the damping force. This is a 

condition for the occurrence of damped vibrations. I 

answered answer B because I think the angular 

frequency affects the frequency of vibration. If the 

frequency of the spring or pendulum was small, it 

would stop faster and not make back and forth 

movements again.” – Student C 

The discovery of the concept of vibration in the spring 

in this study is supported by previous research which also 

used VBA Excel. The use of VBA Excel in learning 

physics on the concept of damped vibrations on a spring 

or pendulum makes students understand more about the 

concept of harmonic vibrations which have an 

exponential graph because the vibrations are damped 

[44]. The positive side of using a virtual laboratory based 

on VBA Excel is the ease of visual practicum without the 

need for real teaching aids such as pendulums and springs 

which are usually not found in rural areas. Students can 

see the visualization of pendulum and spring movements 

through simulations presented by virtual experiments 

based on Excel VBA. It also facilitates practical work 

because students only need to use a laptop or computer 

and Excel software [58]. On the other hand, VBA Excel 

has not been able to visually describe the occurrence of 

damped vibrations optimally because students cannot 

observe with the five senses what parameters make the 

vibration of an object stops [56]. This can be a weakness 

that makes students unable to develop their thinking 

skills at the HOTs level because students cannot analyze 

errors or errors that are usually found during real 

practicums. 

3.4. Analysis of Students’ HOTs Level in Simple 

Harmonic Motion 

The analysis of overall students’ answer in the answer 

sheets were from item questions of simple harmonic 

motion (test consisted of eight numbers which are two 

item questions were problems of simple harmonic motion 

on pendulum, three item questions were simple harmonic 

motion on spring, and three item questions were damped 

oscillation). Percentage of student’s conceptual 

understanding consistency represents the description and 

level of students’ HOTs. The results were based on 

students’ answers as seen on Table 1. 

Table 1. Percentage of students’ HOTs level and 

description 

High Order Thinking Skills Percentage (%) 

Analysis 28.26 

Evaluation 16.34 

Creation 13.04 

Based on Table 1, it can be seen that the highest 

domain of Bloom Taxonomy, which is the highest and 

lowest order of high order thinking skills shows average 

28.26% and 13.04%. Table 1 also shows that students’ 

high order thinking skills percentage did not reach 100%, 

this indicates that 42.36% of students had not achieved 

high order thinking skills, means that 42.36% of the 

students were still in low order thinking skills, 

particularly recognized as lower order thinking skills 

(LOTs). Thus, there were still 42.36% of students who 

achieved knowledge, understanding, and application 

domain. After further interviews were taken, it was 

manifested that lecturer applied learning methods were 

dominated by lecture methods and this was the first time 

that students were familiar with VBA Excel as a learning 

medium in a virtual laboratory on the concept of simple 

harmonic motion. Therefore, the students were not 

trained to practice their HOTs as HOTs were achieved 

from student’s learning and teaching process. 

4. CONCLUSION 

he existence of a policy of eliminating teaching and 

learning activities on campus makes practicum activities 

impossible, so practicum facilities or virtual experiments 

are needed to help students understand a physics concept. 

The quantitative descriptive research method that has 

been carried out in this study is by applying a virtual 

laboratory based on VBA Excel. The research resulted in 

an overview and level of student HOTs at Physics 

Education of Cenderawasih University. A total of 23 

students as a sample were selected from all students at 

Cenderawasih University as the population. Sample 

selection was done using cluster random sampling 

technique. Researchers obtained patterns and 

descriptions of the HOTs level of Physics Education 

students at Cenderawasih University in learning physics 

for simple harmonic motion material with a virtual 

laboratory based on VBA Excel. It was concluded that 

28.26% of the students mastered HOTs in the analysis 

stage, 16.34% of the students mastered HOTs in 

evaluation, and 13.04% of the students mastered HOTs 

in creation. The results of the analysis related to the 

description and level of student HOTs will be used as a 

reference for evaluating the competency achievements of 

Physics Education students at Cenderawasih University 

during the online learning process during the pandemic. 
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