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Abstract  

This study aims to determine and analyze students' understanding of the motion concept 

taught with video-based learning assisted by Tracker Software. The subjects of this 

descriptive qualitative research were 30 students from 10th grade at SMA Negeri 5 Palu. 

The instruments in this study were multiple-choice tests and interviewed guide. Multiple-

choice tests are used with reasons and are equipped with a Specific Response Index (CRI). 

It was given before and after video-based learning assisted by Tracker Software applied. 

To add the information about students' understanding, the interview with a few 

respondents was done. Respondents were selected based on subjects' written test results in 

the high, medium, and low categories. They also were interviewed related to their 

conception and certainty of their answers. In learning by using video-assisted by tracker 

software, the student also employed the worksheet in experimenting. The results showed 

that a conceptual understanding of student motion on the initial test could be categorized 

as low. After using video media that is assisted by Tracker Software, students' conceptual 

understanding increases. Thus, the teacher can use video media and software to teach 

physics concepts that can be directly observed and displayed using mathematical and 

graphical representations. 
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INTRODUCTION 

Physics is a part of natural science 

that explains phenomena that occur in 

the universe and presented with facts, 

concepts, principles, and laws. 

Therefore, studying physics at school 

must emphasize more on the process of 

extracting the concept so that it can be 

interesting for the students (Annisa, 

Lesmono, & Yushardi, 2020). The 

reality shows different that learning 

physics in class is more related to 

formulas and theories written in the 

handbook. Therefore, students tend to 

memorize physics concepts and have a 

low conceptual understanding 

(Viajayani, Radiyono, & Rahardjo, 

2013). 

Bloom, Engelhart, Furst, Hill, & 

Krathwohl (1956) define concept 

understanding as to the ability to capture 

ideas such as being able to express a 
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concept into a more understood form, to 

provide interpretations, and to apply it. 

This explains that understanding 

concepts in physics learning is important 

to make students learn optimally and be 

able to get good learning outcomes. 

Through understanding these good 

concepts, misunderstandings can be 

avoided.  

The misconception is an effect of a 

lack of attention to the understanding of 

physics concepts (Halim, Yong, & 

Meerah, 2014). It refers to a concept that 

is not appropriate in scientific 

understanding or understanding received 

by experts. Common causes of 

misconceptions come from various 

things, such as preconceptions, abilities, 

stages of development, interests, and 

ways of thinking (Nirmayanti, J, & 

Saehana, 2019). Preconception is the 

concept of physics built by students' 

selves through informal learning to give 

meaning in everyday experiences 

(Suparno, 2013). 

Suparno (2013) stated that revealed 

from 700 studies on physics concepts, 

and there were 300 of them in 

mechanics; 159 concerning electricity; 

70 about heat, optics, and material 

properties; 35 about the earth and outer 

space; and ten studies of modern 

physics. This shows that mechanics is at 

the top of the findings of physics 

misconceptions. The concept of 

mechanics includes the concept of 

motion; vector; force, mass, and weight; 

Newton's Law; Work, conservation of 

energy and momentum; and fluid 

mechanics. 

Motion is one phenomenon in the 

concept of mechanics that can be found 

easily in everyday life. As stated by 

Firdaus, Setiawan, & Hamidah (2017), 

kinematics is a concept that takes up a 

large part of real-world activity. 

However, this phenomenon is difficult 

to analyze directly because it occurs 

quickly, and not much information can 

be obtained so that students become 

mistaken in interpreting it (Habibbulloh 

& Madlazim, 2014). 

Tracker Software is a program of 

video analysis specifically used in 

physics learning (Agustin, Dirgantara, & 

Nuryantini, 2017). This software can 

help students analyze everyday motion 

phenomena recorded in video media 

(Giannakos, Sampson, Kidziński, & 

Pardo, 2016; Gustafsson, 2013). This 

also facilitates students to interpret the 

phenomenon of motion around them 

(Aravind, 2016; Wee, Chew, Goh, Tan, 

& Lee, 2012). 

The novelty in this research is a 

qualitative study conducted on students 

who are taught with video media 

assisted by Trackers Software. In this 

qualitative study, students' 

understanding of concepts taught using 

videos containing free-fall motion and 

parabolic motion in everyday life aided 

by a tracker software is described and 

then analyzed. The percentage of 

students who understood the concept 

after using a video-assisted by the 

tracker software was also determined 

and discussed. This study analyzes the 

student understanding in motion concept 

after video-based learning assisted by 

the tracker software was applied. The 

benefit of this research is to provide 

information about students' conceptual 

understanding of motion who taught 

with video media assisted by Trackers 

Software, as well as providing 

information that can be used to improve 

and understand physics learning 

programs in secondary schools, by the 

motion concepts. 

 

 

METHOD  

This descriptive research is tried to 

describe the student understanding of 

motion concept when video-based 

learning assisted by Tracker Software 

applied. This research was conducted in 

the second semester of 2017/2018 in 

MIPA 4 class X, SMA Negeri 5 Palu. 
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The research subjects were all students 

of class X MIPA 4. The subjects are 30 

students. The research location was 

chosen based on conformity with the 

research criteria, where students have 

learned the concept of kinematics 

motion. Also, preliminary observations 

with physics teachers were considered in 

the selection of research locations. The 

preliminary observations indicate that 

student learning outcomes are low (seen 

from daily test scores), so the teacher 

assumes that students' understanding of 

a concept is low. 

The study was conducted by 

providing a test of understanding the 

concept of motion. In addition, student 

worksheets are also used when 

practicing using video media assisted by 

Tracker Software. Interviews were 

conducted with several students who 

were chosen to be respondents. In this 

study, a conceptual understanding of 

tests and interviews were conducted two 

times. The first test was done to know 

the student's initial conception, and the 

second is to find out the student's 

understanding of the concept after 

video-based learning assisted by Tracker 

Software was done. 

The concept understanding test is 

an open-minded multiple-choice test 

with the selection of the Certainty 

Response Index (CRI) scale. The CRI 

scale used was scale 6 (Salem et al., 

1999). The CRI scale is presented in 

Table 1. 

Table 1 The scale of Certainty Response 

Index (CRI) 

CRI Description 

0 

(Totally Guessed Answer): if 

answering the question the 

percentage of guessing 

elements 100% 

1 

(Almost Guess): if answering 

the question the percentage of 

guessing elements 75% - 99% 

2 

(Not Sure): if answering the 

question the percentage of 

guessing elements 50% - 74% 

3 

(Sure): if answering the 

question the percentage of 

guessing elements 25% - 49% 

4 

(Almost Certain): if answering 

the question the percentage of 

guessing elements 1% - 24% 

5 
(Certain): no element of 

guessing (0%) 
 
Concept understanding test data is 

made in a matrix form based on a 

combination of right-wrong answer 

choices, right-wrong reasons, and high-

low CRI scores. Then the determination 

or classification of students who 

understand the concept, do not 

understand the concept, and 

misconceptions are based on the 

determination that has been developed 

by (Hakim, Liliasari, & Kadarohman, 

2012). The description of determination 

students' conceptions is presented in 

Table 2. 

Table 2 Description of determination 

students' understanding 
The 

Answer 
Reason CRI Description 

Wrong Wrong < 2.5 
don't know 

the concept 

Wrong Right < 2.5 
don't know 

the concept 

Wrong Wrong > 2.5 Misconception 

Wrong Right > 2.5 Misconception 

Right Wrong <  2.5 
don't know 

the concept 

Right Right < 2.5 

Understand 

the concept, 

but not sure 

of the choice 

of answers 

Right Wrong > 2.5 
Misconcepti

on 

Right Right > 2.5 
Understand 

the concept 

 

 

RESULT AND DISCUSSION 

Student initial understanding 

In this study, students who were 

taught using video-assisted software 

trackers had never followed the learning 
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of the concepts of free fall and parabolic 

motion.  

Based on the analysis results, the 

percentage of students' initial 

understanding of the concept of 

parabolic motion was obtained by 

1.67%. Meanwhile, the percentage in the 

concept of free fall motion is 13.33%. 

The results of the initial understanding 

analysis can be seen in Table 3. 

 

Table 3 Analysis of student initial understanding (Before video based learning assisted by 

tracker software applied) 

Concept 
Understand the 

concept (%) 

Don't know the 

concept (%) 

Misconception 

(%) 

Parabolic Motion 1.67 41.67 56.67 

Free fall Motion 13.33 50.00 36.67 
 
Based on this data, it is known that 

the students' initial conceptual 

understanding of motion is low, both in 

the concept of parabolic motion and free-

fall motion. The reasons for the lack of 

understanding of the concept were 

explored at the time of the interview. 

The initial interview shows the cause of 

the misunderstanding due to students' 

initial preconceptions that are wrong and 

problems of understanding, as shown in 

Figure 1 (problem number 1 in Figure 2).  

 

  
 

Figure 1 Interviewed transcript before the treatment 
 

 
 

Figure 2 Problem number 1 

Applying video based learning assisted 

by Tracker Software 

Video-based learning assisted by 

tracker software was done about three 

times to the student. In this study, the 

student analyzes the video about the 

motion by using tacker software. The 

analysis result shows the relation 

between the parameter in the motion 

(Richtberg & Girwidz, 2019). The video 

analysis by using tracker was shown in 

Figure 3. Figure 3 shows the results of 

the parabolic video analysis with tracker 

software. The velocity of the object in 

the vertical direction (vy) has the lowest 
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value (zero) when it is at the peak shown 

in the figure. 

 

 
 

Figure 3 Video analysis using tracker 

software for parabolic motion  

Student understanding after video 

based learning assisted Tracker 

Software applied 

From the data in Tables 3 and 4, it 

can be seen that students' understanding 

of the concept of parabolic motion has 

increased from 1.67 to 18.33%. On the 

other hand, students' understanding of 

the concept of free fall motion also 

increased from 13.33% to 68.33%. The 

results of the analysis of student 

understanding after using video media 

assisted by Tracker Software can be 

observed in Table 4. 

  

 Table 4 Student understanding after using video based learning assisted by tracker 

software 

Concept 
Understand the 

concept (%) 

Don't know the 

concept (%) 

Misconception 

(%) 

Parabolic Motion 18.33 28.33 53.33 

Free fall Motion 68.33 26.67 5.00 

Tabel 4 shows student understanding 

of the free-fall motion concept was better 

than the understanding of the parabolic 

motion concept. It may cause the 

phenomenon is more usual in their daily 

life. The results obtained in this study are 

in line with the findings of Susanti et al. 

(2018).   

On the other hand, video-assisted 

Tracker Software to reduce the lack of 

concept and misconception. This 

happens through observation of the 

phenomena displayed by the video and 

then analyzed using tracker software. 

Thus, students can add knowledge and 

correct wrong concepts. However, the 

decreasing of misconceptions in the 

parabolic motion concept was not 

significant.  

The interview about problem number 

1 (Fig. 2) was also done after the 

treatment using video-based learning, 

and it was found that the student 

understanding was increased, as shown 

in Figure 4. 

 

 
 

Figure 4 Intervied transcript before the treatment 
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According to Halim et al. (2014), the 

cause for the misconception is some 

students still maintain the wrong initial 

understanding, students do not know 

how to interpret the graph correctly, and 

there are mistakes when analyzing the 

Tracker Software. Also, 

misunderstanding is also caused by the 

appearance of unclear analysis results in 

the Tracker Software, and the lack of 

student attention when doing practical 

work. 

Before and after using the video-

based learning assisted by Tracker 

Video, students in the category of 

misconceptions generally have initial 

false preconceptions and maintain these 

conceptions. This explains that initial 

student concepts greatly influence 

students' understanding of concepts in 

the future. As stated by Suparno (2013), 

conceptual understanding is influenced 

by initial preconceptions, abilities, stages 

of development, interests, and ways of 

thinking. This research fo but is more 

likely to be in students' initial 

preconceptions. 

 

 

CONCLUSION  

The study of analyzing the use of 

video-based learning assisted Tracker 

Software has been done. Understanding 

of student concepts has increased both in 

the concept of free fall and parabolic 

motion. On the other hand, the number 

of students who do not understand 

concepts and misconceptions has 

decreased. This is because video analysis 

with tracker software can help students 

in learning, especially understanding 

physical quantities such as position and 

speed. 
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