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Abstract 

This study aims to explore high school students' understanding of Newton's laws of motion. The research method 

used is qualitative descriptive, with data collection through a two-tier diagnostic test. The instrument not only 

measures correct answers but also explores the reasons behind students' choices. Data analysis was conducted by 

dividing students' understanding into four categories: (1) Understanding the concept; (2) Misconception; (3) Not 

understanding the concept; and (4) Guessing. The results showed that students understood the concept of changes 

in velocity due to changes in the direction of force, with 56.2% of students understanding the concept. The largest 

misconception was found in the subtopic of Newton's Third Law, which reached 68.5%. Meanwhile, the 

percentage of students who did not understand the concept was lower than that of students who had misconceptions 

in all subtopics. These findings confirm that the majority of students did not understand the concept, but had initial 

understandings that were unscientific or inappropriate. Therefore, teachers need to prepare learning strategies that 

are not only informative but also reinforce concepts. 
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INTRODUCTION  

Physics education aims to build important skills that are the main focus in science 

education (Nasir et al., 2025). The foundation of various important skills is a deep 

understanding of concepts. A solid understanding of concepts is considered a key element for 

students to master procedural and sequential learning topics (Bao & Fritchman, 2021; Xie et 

al., 2021). However, before embedding conceptual understanding, it is important to first 

understand the needs of students (Prima et al., 2024).  

Newton's laws are a fundamental aspect of physics education because they form the basis 

for understanding the principles of motion, force, and interaction between objects. Newton's 

laws allow humans to explain and predict natural phenomena and technology in various fields. 

The importance of Newton's laws is in their role in the development of technology, engineering, 

and biomechanics (Li, 2025; Subak, 2025). In addition, mastery of this topic is very important 

because it is the basis for other physics topics (Suganda et al., 2021). Some high school physics 

topics related to Newton's laws include work and energy, momentum and impulse, and 

electricity. 

The main challenge in building conceptual understanding is the high rate of 

misconceptions. Misconceptions are not only found in Newton's Laws, but also in other physics 

topics, such as parabolic motion (Hidayat & Mufit, 2024). Students often come to class with 
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prior understandings based on intuition. These prior understandings can conflict with scientific 

concepts. Before formulating a solution, the first step that needs to be taken is to conduct an 

initial identification with the help of diagnostic tests (Patricia & Sabani, 2025). 

Early identification or diagnosis of students' understanding of Newton's Law concepts is 

very important because the high level of misconceptions experienced by students can hinder 

the learning process. Through diagnostic instruments such as three-tier or four-tier tests, 

teachers can identify the location and type of misconceptions experienced by students on the 

topic of Newton's Laws (Rahmawati et al., 2020; Rusilowati et al., 2021). This identification 

helps teachers determine appropriate learning for students, so that misconceptions can be 

minimized and students' conceptual understanding can be improved. This study aims to analyze 

students' conceptual understanding of Newton's Laws in schools that have not been tested. 

METHOD  

This study aims to explore high school students' conceptual understanding of Newton's 

Laws. The research method used in this study is quantitative descriptive. Data collection 

techniques were conducted using tests. The instrument used to collect data was a two-tier 

diagnostic test in the form of multiple-choice questions with explanations. Quantitative data 

were obtained from students' concept comprehension scores, while qualitative data were 

obtained from students' misconceptions about Newton's laws. The subjects of this study were 

73 high school 11th-grade students. Data analysis was performed using descriptive statistics to 

reveal the profile of students' concept understanding and identify the percentage of students 

who had misconceptions. Students' conceptual understanding categories were grouped based 

on Table 1.  

Table 1. Students' Conceptual Understanding Category 

Category Description 

Understanding  Correct answers and correct reasons 

Misconception Incorrect answers, but supported by coherent reasons 

Not understanding Incorrect answers and incorrect or irrelevant reasons 

Guessing Correct answers, but incorrect or irrelevant reasons 

 

RESULTS AND DISCUSSION  

This study identified students' conceptual understanding of Newton's laws through a two-

tier diagnostic test. This approach aimed not only to measure correct or incorrect answers, but 

also to explore the reasoning behind them. Students' understanding was grouped into four 

categories according to the subtopics in Newton's laws. The percentage of students' conceptual 

understanding of each subtopic can be seen in Table 2. 

 



Jurnal Pendidikan Abad Ke-21 Vol.3, No2, 2025, pp. 75-80 

e-ISSN2809-5073. DOI.10.53889/jpak.v3i2.776 

 

77 

Table 2. Percentage of Student Conceptual Understanding 

No. Subtopic 

Percentage 

Understanding Misconception 
Not 

Understanding 
Guessing 

1. Newton's first law 38.4% 34.2% 11.0% 16.4% 

2. Newton's second law 30.1% 41.1% 12.3% 16.4% 

3. Newton's third law 12.3% 68.5% 12.3% 6.8% 

4. 
Gravitational 

acceleration at the peak 
27.4% 53.4% 11.0% 8.2% 

5. 
Change in velocity due 

to opposing forces 
56.2% 13.7% 13.7% 16.4% 

 

Based on Table 2, it is known that there are critical findings in Newton's Third Law 

regarding action and reaction. As many as 68.5% of students were identified as having 

misconceptions. This is the highest percentage of misconceptions of all subtopics in Newton's 

Law. This shows that the majority of students still believe in the wrong concept. The majority 

of students think that stationary objects do not exert a reaction. A quite high misconception was 

also found in the subtopic of gravitational acceleration at the peak, at 53.4%. In this subtopic, 

some students could not distinguish between gravitational acceleration and the velocity of 

objects at the peak. 

The problems observed in Newton's Third Law were also found in previous studies. The 

high percentage of misconceptions is in line with the study by Sundaygara et al. (2021), which 

states that misconceptions about the concepts of action-reaction and force often occur. This 

could be caused by students' initial misconceptions or daily experiences that are not in line with 

scientific concepts. Students tend to believe that stationary objects do not exert a reaction or 

that the force of action is always greater than the reaction (Isra & Mufit, 2023; Rusilowati et 

al., 2021), even though in physics, the two forces are equal in magnitude and opposite in 

direction. 

The second-highest misconception was found in the subtopic on gravitational acceleration 

at the peak of height. In this subtopic, students focused on the fact that objects stop momentarily 

at the peak, leading them to mistakenly conclude that if the velocity is zero, then the acceleration 

is also zero. In previous studies, many students believed that when an object stops momentarily 

at its peak, the acceleration will also be zero (Defianti & Rohmi, 2021; Piten et al., 2017; 

Yulianti et al., 2020). Phenomenon-based learning and simulation can reduce misconceptions 

caused by students' difficulties in visualizing this concept. 

In the subtopic of Newton's First Law, the majority of students believe that the initial 

force provides residual force or residual energy that keeps the object moving. The study by 

Wancham et al. (2023) explains the cause of this misconception as being due to students 
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assuming that force remains constant while an object is in motion. Students imagine that force 

remains after the initial force is applied, whereas according to Newton's First Law, an object 

will continue to move in a straight line without the need for additional force if no external force 

is applied (Isra & Mufit, 2023). 

Students experience other misconceptions in the subtopics of Newton's Second Law and 

changes in velocity due to opposing forces. Students think that opposing forces will 

immediately reverse the direction of the object or stop it without a deceleration process. This 

misconception shows an inaccurate understanding of the relationship between force and 

acceleration according to Newton's Second Law (Parra-Zeltzer et al., 2025; Samsudin et al., 

2021). Students generalize their everyday experiences by assuming that opposing forces work 

instantly and ignore the gradual process of changing velocity (Kurniawan, 2018). 

There are more students in the misconception category than in the concept 

misunderstanding category. In almost all questions, the percentage of students who 

misunderstand the concept is only around 11%. This figure is lower than the misconception 

rate, which can reach 68.5%. This indicates that students do not lack knowledge altogether, but 

rather have alternative knowledge that tends to be unscientific or incorrect. Some 

understandings that indicate student misconceptions include the belief that force will be 

exhausted or that the action force is greater than the reaction force because the object is 

stationary. 

The number of students with misconceptions was higher than those who did not 

understand the concept or guessed the answer. These misconceptions can arise because students 

build knowledge based on daily experiences, intuition, or inaccurate explanations from 

teachers, resulting in incorrect knowledge (Sundaygara et al., 2021). This dominance indicates 

the need for learning strategies that target the correction of alternative knowledge, not just the 

giving of new information. In addition, this also requires teachers not only to teach concepts, 

but also to actively identify and reconstruct students' conceptions (Chen et al., 2020; Kamilah 

et al., 2025). 

CONCLUSION  

This study aims to explore high school students' Conceptual Understanding of Newton's 

Laws. The results indicate that misconceptions remain a major issue in Newton's Laws, 

particularly in Newton's Third Law of Motion. These misconceptions are generally caused by 

incorrect initial knowledge, daily experiences, or inappropriate teaching methods. Therefore, 

teachers need to actively identify students' misconceptions through diagnostics and reconstruct 
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students' scientific understanding. Effective and engaging learning strategies need to be 

implemented to reduce students' misconceptions. 
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