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ABSTRACT 

The purpose of this study was to analyze the ability of 

vocational students in understanding the concept of 

Rotational Dynamics. This study used qualitative methods 

with 10 respondents consisting of high, medium and low 

categories. Instruments in this study used essay test with 6 

questions and interview. The results of this study showed 

that students' conceptual understanding in rotational 

dynamics was low. Students were still having difficulties in 

understanding the concept of Rotational Dynamics, namely 

in determining angular velocity, inertia moment equation, 

and solving equations. Then it is better to understand the 

concept needs to be applied in the learning process. So it 

can be concluded that conceptual understanding approach 

needs to be applied in the learning process. 

 

 

INTRODUCTION 
 

Students' understanding in mastering physics concepts will affect the achievement of educational 

goals in the learning process. Mastery of concepts becomes very important for students because this is 

an indicator that students have fully understood what has been taught [1]. The ability to communicate 

is a simple and reliable way to identify key concepts and examine their epistemic justifications in the 

structured network [2]. Knowing is a metaphysical process where someone accepts a concept that is 

understood as true or valid. In this view, knowledge is characterized by how far someone accepts the 

validity of a concept. A person must have a logical or rational reason to be able to accept it [3]. Some 

representations of mathematical ideas can provide students with a better conceptual understanding. 

Well-chosen representations are very strong in conveying concepts. They can be effective at the 

beginner level or for students who consider themselves weak in mathematics and physics. They can 

also provide access to mathematical concepts for students who do not have operational expertise [4] 

[5] [6]. 

 

But in reality, there are still many difficulties found by students in dealing with physics related to 

conceptual understanding. Students face difficulties in applying mathematics in physics [7]. In 

addition, deeper difficulties are experienced in vocational students. Studying in vocational schools 

and workplaces are the two main components of vocational education. Students must develop 
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professional competence by building a correlation between knowledge, skills and attitudes. Students 

struggle to apply algebra in physics, especially because they lack sufficient basic algebraic behavior 

and skills. They use ad hoc strategies instead of correct and systematic procedures based on rules that 

involve insight. This ad hoc strategy includes cross multiplication, numbering, and permutation 

strategies. They work only for basic formulas that contain several variables [8]. 

 

Further research is needed to analyze the vocational students’ ability in understanding the concepts. 

The purpose of this study was to analyze the students’ difficulties in understanding physics concepts 

in Rotational Dynamics. Classically, concept is the definition and abstraction of an event and a mental 

picture of an object. Conceptual understanding is a level in the cognitive domain that shows the ability 

to explain a simple relationship between facts and concepts. Concepts in physics are ideas about 

matter, experience, events of an object. In this study, the achievement of conceptual understanding 

indicators are interpreting, exemplinifing, classifying, summarizing, inferring, comparing, and 

explaining [9]. 

 

 

METHOD 
 

This research is a qualitative research based on naturalistic understanding [10]. Qualitative research 

reveals a phenomenon that occurs and descriptive data collected. The subjects in this study were 10 

students from SMK Andalusia 1 Wonosobo who were selected based on their ability level of high, 

medium and low. The data collecting technique is a written test, students are given 6 essay questions 

in conceptual understanding test about Rotational Dynamics. The students' steps in solving the 

problem are analyzed based on the scoring rubric on the ability to understand the concept. 

 

 

RESULTS AND DISCUSSIONS 
 

Descriptions test as many as 6 questions given to respondents. These questions are based on aspects of 

conceptual understanding. The distribution of questions is based on categories of conceptual 

understanding as presented in Table 1. 

 

Table 1. Question distribution by category 

No Aspect Question Number 

1. Interpreting 5 

2. Exemplinifing 2 

3. Classifying 3 

4. Inferring 4 

5. Comparing 6 

6. Explaining 1 

 
Table 2. Respondent's Answer Description 

Question 

Number 

Correct 

Answer 

with 

Discussion 

Correct 

Answer 

without 

Discussion 

Wrong 

Answer 

with 

Discussion 

Wrong 

Answer 

without 

Discussion 

Not 

Answered 
Total 

1. 0 0 6 3 1 10 

2. 0 0 8 2 0 10 

3. 1 1 4 3 1 10 

4. 1 0 8 1 0 10 

5. 6 1 3 0 0 10 

6. 5 1 3 1 0 10 
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Table 3. Categories of Understanding of Rotational Dynamics Concept 

in Vocational Students 

No Aspect Category 

1. Interpreting Fair 

2. Exemplinifing Low 

3. Classifying Low 

4. Inferring Low 

5. Comparing Low 

6. Explaining Low 

 

Interpreting 

Question 5 about the angular velocity on the disk. In this question, many respondents have been able 

to interpret and understand the intended concept. So that the equation used by respondents to solve the 

problem has been answered correctly. But there are still respondents who are not thorough in 

calculations so the answer is wrong. 

 

Exemplinifing 

Question 2 about the size of two force moments with different rotating axes. There were four 

respondents who were quite good at answering, but not completely true. This is because respondents 

are inaccurate in understanding the questions in detail. So that in solving problems, respondents are 

trapped in the equation used to solve the problem. 

 

Classifying 

Question 3 about kinetic energy in solid balls that roll without slipping. To solve the question, 

thoroughness and focus on the explanation of moving balls rolling without slips and equations of solid 

balls. But from the respondent's answer, it was found that the respondents were not careful in 

answering questions. Judging from the respondent's answer, the respondent was wrong in the 

calculation to solve the problem. 

 

Inferring 

Question 4 about angular impulses with circular motion. From the results of the answers, it appears 

that the respondents did not understand the concept of the question. Respondents tend to focus on 

solving through equations or formulas without understanding the concept. Misunderstanding the 

concept, the final solution will be wrong. This is supported by the research conducted by Turşucu 

which shows that only 39% of students understand the concept of vectors [11].  

 

Comparing 

Question 6 about angular velocity at two inertia moments. From the respondent's answer, it can be 

seen that the respondents were able to compare and solve the equation used. 

 

Explaining 

Question 1 about the magnitude and direction of the force moment. It was seen that there were 3 

respondents who had answered and explained but the final results were wrong. This is because the 

respondents did not understand the question.  

 

Overall, based on the order from the highest level of understanding to the lowest level, found that 

there were no high category are fulfilled, for aspects of interpreting and comparing were in the fair 

category, and for aspects of exemplinifing, classifying, inferring and explaining in the low category. 

This means that there is a difference in the level of understanding between each aspect of 

understanding the Rotational Dynamics concept. So the results of this study are in line with Bloom's 

theory which suggests that aspects of interpreting and comparing levels are higher than the aspects of 

exemplinifing, classifying, inferring and explaining [12]. 
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Based on the results of the test and interviews, it was seen that the respondents’ ability to understand 

the rotational dynamics concepts was still very low. There are still many students who have not been 

able to understand the concept of each question tested. The same thing was also stated by Radiko et 

al. that the level of students' conceptual understanding is still in the fair category [13]. The low of 

students' conceptual understanding in explaining aspects is due to several factors, namely: a) Not all 

students are active in experimental and discussion activities. Students who are directly involved in 

experimental, discussions, or learning activities, will explore the concept more by making connections 

from separate pieces of information to become more detailed explanations [14][15], b) The question 

of conceptual understanding in the explaining aspect is in the difficult category. Praptiwi stated that 

student grades did not improve due to differences between the difficulty level of the questions and 

the level of students’ understanding [16]. From the analysis results, the concept of understanding 

should be applied to the learning process. Teachers should use better learning methods to improve 

students' ability to understand concepts [17]. 

 

 

CONCLUSION AND SUGGESTION 

 
Based on the results of tests and interviews given, it can be concluded that the vocational students’ 

conceptual understanding is still low. Students are still not understand the concept of rotational 

dynamics, including determining angular velocity, the equations and solving moment of inertia. Then 

conceptual understanding approach needs to be applied in the learning process. 
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