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 Misconception is an understanding that is believed to be correct but not 
according to the understanding of the experts. Misconceptions can occur 
because students build their knowledge gained from daily activities. This study 
aims to identify misconceptions about Newton's law concept and the causes of 
the misconceptions. The research type is descriptive quantitative. A total of 30 
students of SMA Multazam IBS Semarang were given a true-false objective test 
and drew a style diagram accompanied by a certainty of response index (CRI). 
The cause of the misconception was obtained by interviewing 4 students. The 
results obtained were as many as 20.99% of students experienced 
misconceptions, 9.99% of students understood the concept, and 69.02% did not 
understand the concept of Newton's law concept. The most common 
misconception is that students think that heavier objects will fall faster than 
lighter objects. The cause of students experiencing misconceptions is the 
understanding they build themselves; students' carelessness in choosing 
answers; low reasoning ability; and forget the material that has been delivered. 
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INTRODUCTION 

Physics is a branch of science that studies the 
phenomena that occur in the universe. In schools, 
teachers deliver physics material based on a 
curriculum that has been prepared and developed 
according to the conditions and needs of students. 
Of course, some of the concepts presented have been 
experienced and some have not. This causes the 
need to confirm the correctness of the concepts they 
have compiled according to their experiences. The 
concepts that they believe to be true are not all in 
accordance with the concepts described by the 
experts. An understanding that is believed to be 
correct but is not in accordance with the 
understanding of the experts is called a 
misconception (Yuliati, 2017).  

Misconceptions often occur in physics 
subjects, especially mechanics (Fadllan, 2011). In 
the mechanics material, there are still many students 
who are wrong in drawing the vectors of forces that 
occur on objects and do not understand the physical 
meaning of where the force comes from and what 
the force is working on (Muna, 2015). Students tend 
to think logically on physical quantities without 
using physics concepts (Munfaridah et al., 2017). 
Research by Fariyani et al. (2017) To identify the 
misconception of geometric optical material, the 
highest student misconception is diffuse reflection 
and the lowest is the concept of image magnification 
in the loop.  

 Misconceptions occur because students 
build their own understanding from daily activities 
and partly because of misconceptions that are 
conveyed oby the teacher (Fariyani et al., 2017). In 
constructing his knowledge, it is possible to make 
mistakes from what is understood. This is because 
students do not have a scientific framework to 
understand the concepts being studied (Putra et al., 
2016). According to Hakim et al. (2012) students 
with high cognitive abilities tend to have 
misconceptions. This is because they have many 
alternative concepts but some are not in accordance 
with the concepts described by experts. Students 
who have low cognitive abilities tend to have low 
misconceptions. Students in this condition are 
categorized as not understanding the concept, not 
misconception. Students who experience high 
cognitive conflict are also not free from 
misconceptions as well (A'yun & Suyono, 2020). 
From the research of Wahyuningsih et al. (2013) 
students in understanding the concept will not be 
separated from the misconception. 

 There are several causes that make students 
experience misconceptions. The result of the study 
which is from Silung (2016) shows that the 
occurrence of misconception is difficult to 
understand for the students because the 
representative materials and questions during 
teaching and learning presented in the form of 

pictures and diagrams are complex. According to 
Khoiri et al. (2017) there are formulas, symbols, and 
pictures in physics teaching materials that cause 
students to experience misconceptions. 
Misconceptions can also occur due to false 
negatives or students' carelessness in choosing 
answers (Syahrul & Setyarsih, 2015). According to 
Aulia et al. (2018) students experience 
misconceptions because of the lack of concepts that 
are obtained and the lack of attention of students 
when taught. Lack of student interest in physics and 
the habit of memorizing theories without 
understanding are also causes of misconceptions 
(Lestari et al., 2015). Students just rememberred  the  
mathematical  equations  without  understanding  
the  physical meaning (Januarifin et al., 2018). 
Sources that cause students to experience 
misconceptions include teaching materials, 
teachers, and students themselves (Bayuni et al., 
2018). 

The result of students' misconception will 
affect to their output or goal in study. This 
misconception will also have an impact on the 
construction of knowledge in the next material. The 
teacher needs to identify in order to find out which 
sub-material misconceptions occur. Furthermore, 
teachers can reduce and even eliminate 
misconceptions by means of remediation (Haeroni 
et al., 2019). Remediation can be done by means of 
learning that focuses on concepts that have 
misconceptions. 

The method to reveal student misconceptions 
can be done by conducting a diagnostic test 
(Sholihat et al., 2017). This is because the diagnostic 
test can identify students' understanding such as: 
understanding concepts, not understanding 
concepts, and misconceptions. Gurel & Eryilmaz 
(2015) states the types of diagnostic instruments that 
are often used including: interviews, open tests, 
multiple choice tests, and multilevel multiple choice 
tests. Hasan, et al. (1999) developed a simple way to 
identify misconceptions, namely the Certainty of 
Response Index (CRI) method. CRI is obtained by 
using students' answers to the questions given. 
There is a scale of 0-5 on the CRI to determine a 
certain level of certainty for each student's answer. 
On this scale, it starts with guessing answers until 
students feel very confident about the answers. 

Newton's law is one of the chapters in physics 
that students find difficult. This chapter is in the 
field of mechanics, precisely dynamics, which is the 
field that studies the motion of objects and their 
causes. The research results obtained by Fadllan 
(2011) mechanics is a physical material that 
experiences the most misconceptions. In this 
chapter, the field studied is quite broad because the 
examples and applications of Newton's Law occur 
in various fields in everyday life. The depiction of 
force vectors in the event of a moving object will 
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certainly be different if the object is in different 
conditions. 

METHOD 

This research is in the form of quantitative 
descriptive. A total of 30 students of SMA 
Multazam IBS Semarang consisting of 23 students 
of class XI and 7 students of class XII were taken as 
samples in this study. The sample was taken using a 
purposive sampling technique with the assumption 
that they have received Newton's law material in 
class X. The questions given are 10 consisting of 8 
true-false objective tests that ask about the basic 
concepts of Newton's law and 2 questions about 
drawing force diagrams. The question is designed 
with the certainty of response index (CRI) method. 
The indicators measured in this study were 

misconceptions, understanding concepts, and not 
understanding concepts. The answers obtained were 
then analyzed by calculating the percentage of 
misconceptions, understanding the concept, and not 
understanding the concept in each question and the 
question as a whole. True-false questions are 
assessed objectively while drawing questions are 
judged based on the truth in drawing style diagrams. 
Furthermore, interviews were conducted with 4 
students consisting of 2 male students and 2 female 
students. The selection of the 4 students was based 
on their answers which experienced many 
misconceptions. This activity was carried out to 
obtain in-depth data on misconceptions and the 
causes of misconceptions. The flow of this research 
can be explained through the schematic in the 
Figure 1. 

 
 

 

Figure 1. Flow chart of the research 

RESULTS AND DISCUSSION 

The results of student misconceptions data 
on Newton's law material are stated in Table 1. 
While the results of interviews with researchers and 

4 students (R1, R2, R3, and R4) are presented in the 
following conversation on Table 2. 

  

Observation Literature study Diagnostic test with CRI 

Field trials Interview 

Quantitative analysis of 
conceptual understanding 

Misconception 
profile 
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Table 1. Student Misconceptions Results 

 
No. 

Question Misconception 
(%) 

Understand 
the concept 

(%) 

Do not 
understand 

(%) 
1 An object will slow down if there is no 

resultant force acting on it 
23.33 3.33 73.33 

2 The amount of friction does not depend 
on the coefficient of friction alone 

0 30 70 

3 The motion of the object will follow the 
direction of the strongest force acting on 
it 

23.33 3.33 73.33 

4 An object that has a constant resultant 
force will move at a constant speed 

23.33 3.33 73.33 

5 An object will move faster / slower when 
the resultant force is constant 

23.33 0 76.67 

6 Heavier objects will fall faster than 
lighter objects 

33.33 0 66.67 

7 The normal force on an object is always 
equal to the weight of the object 

13.33 16.67 70 

8 The normal force in the direction is 
always perpendicular to the floor surface  

0 23.33 76.67 

9 Students are asked to draw a force 
diagram of a block of mass m at rest on a 
smooth floor  

36.67 10 53.33 

10 Students are asked to draw a force 
diagram of a block of mass m resting on 
a rough floor with an angle of . If there is 
an external force pushing the block up by 
F.  

33.33 10 56.67 

Overall percentage 20.99 9.99 69.02 

Table 2. Results of Interviews 

Researcher Respondent Code 
“In problem number one, is it true that an object will 
slow down if there is no resultant force acting on it?” 

“Right” R1 

“What is the reason?” “If an object is pushed and then released, the 
object will stop because there is no resultant 
force.” 

“Are you sure about your answer?” “Certain” 
“Where did you get that concept from?” “From the understanding that I built myself”  
“In question number two, is it true that the 
magnitude of the frictional force does not depend on 
the coefficient of friction alone?” 

“Wrong”  

“Why is that?” “Because friction is also affected by the 
surface area of the object.” 

“Are you sure?” “Not sure” 
“In problem number three, is it true that the motion 
of an object will follow the direction of the strongest 
force acting on it?” 

“Right” 

“What is the reason?” “The most obvious example is tug of war, the 
motion of the rope will follow the strongest 
pull” 

“Are you sure?” “Certain” 
“Where did you get that concept from?” “From everyday life.”  
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“In question number four, is it true that an object 
that gets a constant resultant force will move at a 
constant speed?” 

“Right” R2 

“What is the reason?” “For example, a cart pushed with a constant 
force will move at a constant speed” 

“Are you sure about your answer?” “Certain” 
“Where did you get that concept from?” “From everyday events” 
“In question number five, is it true that an object will 
move faster/slower when the resultant force is 
constant?” 

“Wrong” 

“What is the reason?” “If the force is constant then the velocity is 
also constant” 

“Are you sure?” “Certain” 
“Where did you get that concept from?” “My own understanding” 
“In question number six, is it true that the heavier 
object will fall faster than the lighter object?” 

“Right” R3 

“What is the reason?” “For example, cotton and stone when 
dropped, the stone will reach the ground 
first” 

“Are you sure about your answer?” “Certain” 
“Where did you get that concept from?” “Everyday Phenomenon” 
“If, for example, two of the same paper, the first 
paper is folded so that it is small while the other is 
left. Both were dropped simultaneously from the 
same height. Which fell first?” 

“Folded paper” 

“In question number seven, is it true that the normal 
force on an object is always equal to the weight of 
the object?” 

“Right” 

“Why is that?” “From various discussions about the normal 
force, the magnitude is the same as the 
gravity” 

“Are you sure?” “Certain” 
“Where did you get that concept from?” “From the book” 
“In problem number eight, is it true that the normal 
force is always perpendicular to the floor surface?” 

Right 

“What is the reason?” “If the object is on an inclined plane, then the 
direction of the normal force is perpendicular 
to the surface” 

“Are you sure?” “Certain” 
“Where did you get that concept from?” “Book” 
“In problem number nine, how is the force diagram 
drawn for a block of mass m at rest on a smooth 
floor?” 

“The gravity is going down and the normal 
force is going up” 

R4 

“Are you sure about your answer?” “Certain” 
Why in drawing gravity not starting from the center 
of gravity? 

Oh yes, I had forgotten. Was in a hurry to do 
it 

“In problem number ten, how to draw a force 
diagram of a block of mass m lying on a rough floor 
with a slope of angle. If there is an external force 
pushing the block up by F” 

“I just drew the gravity and the normal style. 
Reasoning on mechanics is still low.” 

“Are you sure about your answer?” “Not sure” 
 
Based on Table 1, 23.33% of students 

experienced misconceptions in the first question, the 
remaining 73.33% did not understand the concept, 
and 3.33% understood the concept. Some students 
though that an object will move slowly if there is no 
resultant force acting on it. This is of course wrong, 
if the resultant force is equal to zero it means that 
the object is at rest. In constructing his knowledge, 

it is possible to make mistakes from what is 
understood (Putra et al., 2016). In the second 
question the students did not experience any 
misconceptions but 70% did not understand the 
concept. The amount of friction does not depend on 
the coefficient of friction alone is true. 

 In the third question ask whether the 
motion of the object will follow the direction of the 
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strongest force acting on it. Of these questions, 
23.33% experienced misconceptions, 3.33% 
understood the concept, and the rest did not 
understand the concept. Students experience 
misconceptions because they have an assumption in 
the example of the attractive force in the tug of war 
that the direction of the resultant force certainly 
follows the direction of the strongest force. Students 
do not think how the forces that work form an angle 
so that the direction of the resultant force does not 
follow the direction of the strongest force. Whereas 
in the fourth question, 23.33% of students 
experienced misconceptions, 3.33% understood the 
concept, and 73.33% did not understand the 
concept. Students assume that a constant force 
causes an object to experience a constant velocity. 
Students consider pushing an object like a cart if the 
speed is constant it means that it is pushed with a 
constant force. According to Fariyani, et al. (2017) 
misconceptions occur because students build their 
own understanding from daily activities. In the fifth 
question, 23.33% also experienced misconceptions. 
In this problem, it is the reinforcement of the fourth 
problem which discusses that if the force applied is 
constant then the object will experience acceleration 
or deceleration. 

In the sixth question, 33.33% of students 
thought that heavier objects would fall faster than 
light objects. Students have an analogy that rocks 
will fall faster than cotton. When students are asked 
which question will fall first if two papers are the 

same size then one of them is folded so that it 
becomes small and then dropped. They agreed that 
the folded paper would fall first. This is of course a 
misconception that is built by students. In the 
seventh question, 13.33% of students think that the 
normal force will always be the same as the object's 
gravity. Students do not think that it turns out that 
the normal force of the object on an inclined surface 
is different from the weight of the object. In the 
eighth question as many as 23, 33% understand the 
concept that the normal directional force is always 
perpendicular to the ground surface of the floor / 
plane. In this question, none of the students had 
misconceptions. 

In the ninth and tenth questions students are 
asked to draw a force diagram on a still and moving 
object on an inclined plane. As many as 36.67% of 
students experienced misconceptions in drawing 
still object diagrams. The description of gravity does 
not start from the point of gravity of the object. This 
also happens when students draw moving objects on 
an inclined plane. As many as 33.33% of students 
experienced misconceptions in drawing style 
diagrams in the tenth question. This also happened 
to Muna's research (2015) some students experience 
misconceptions in drawing force diagrams on 
moving objects. In the problem of drawing 
diagrams, some students actually drew the speed 
graph. They do not understand the orders or the 
meaning of the questions asked. 

 
Figure 2. Force diagram of a still 

 
Figure 3. Force diagram of moving object on an inclined plane 

𝑊ሬሬሬ⃗  

𝑁ሬሬ⃗  

𝑊ሬሬሬ⃗  sin β 

β 

𝑊ሬሬሬ⃗  cos β 𝑓

𝑁ሬሬ⃗  

𝑊ሬሬሬ⃗  

𝐹⃗ 
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The depiction of the style diagram in Figure 
2 allows students to draw a heavy diagram from the 
floor surface. This is not appropriate because the 
weight diagram starts from the point of weight. 
Figure 3 allows students not to understand what 
style diagrams work on the state of the object. 
Students may think the weight of objects is always 
the opposite of normal force. Depictions of force 
vectors such as Normal force (𝑁ሬሬ⃗  ), weight force (𝑊ሬሬሬ⃗ ), 
tensile/thrust (𝐹⃗), and friction force (𝑓) in a system 
of stationary and moving objects are still widely 
depicted without physically meaning where the 
force originated and worked on what the force was 
(Muna, 2015). Representations of materials and 
problems during learning that are usually presented 
in the form of drawings and diagrams are difficult 
for students to understand (Silung et al. 2016).  

Based on Table 1, it can be stated that from 
the 10 questions given by students, 20.99% 
experienced misconceptions, 9.99% understood the 
concept, and 69.02% did not understand the 
concept. Based on Table 2, the factor that causes 
students to experience this misconception is that 
they claim to have built their own understanding. 
Fariyani, et al. (2017) said that misconceptions are 
built from knowledge obtained from everyday life. 
Some of the others admitted that they were careless 
in choosing their answers. This is in accordance 
with the statement of Syahrul & Setyarsih (2015) 
Misconceptions can also occur due to false 
negatives or students' carelessness in choosing 
answers. They also claim to have limited reasoning 
abilities in understanding the material presented and 
forgetting the material that has been taught. 

CONCLUSION 

Based on the results and discussion, it can be 
concluded that as many as 20.99% of students 
experience misconceptions, 9.99% of students 
understand the concept, and 69.02% do not 
understand the concept of Newton's law material. 
The most common misconception is that students 
think that heavier objects will fall faster than lighter 
objects. The cause of students experiencing 
misconceptions is the understanding they build 
themselves; students' carelessness in choosing 
answers; low reasoning ability; and forget the 
material that has been delivered. 

ACKONOWLEGMENT  

Thanks are delivered to the head of SMA 
Multazam IBS Semarang who has given permission 
to take research data. 

REFERENCES 

A’yun, K., & Suyono. (2020). Hubungan Tingkat 
Konflik Kognitif Terhadap Beban 
Miskonsepsi Mahasiswa Calon Guru 
Kimia. Uniqbu Journal of Exact Sciences, 
1(1), 1–8. 

Aulia, S., Diana, N., & Yuberti. (2018). Analisis 
Miskonsepsi Siswa SMP pada Materi 
Fisika. Indonesian Journal of Science and 
Mathematics Education. 01(2), 155–161. 

Bayuni, T. C., Sopandi, W., & Sujana, A. (2018). 
Identification Misconception of Primary 
School Teacher Education Students in 
Changes of Matters Using a Five-Tier 
Diagnostic Test Identification 
Misconception of Primary School Teacher 
Education Students in Changes of Matters 
Using a Five-Tier Diagnostic. 4th 
International Seminar of Mathematics, 
Science and Computer Science Education. 

Fadllan, A. (2011). Model Pembelajaran Konflik 
Kognitif untuk Mengatasi Miskonsepsi 
pada Mahasiswa Tadris Fisika Program 
Kualifikasi S.1 Guru Madrasah. Jurnal 
Phenomenon, 2(1), 139–159. 

Fariyani, Q., Rusilowati, A., & Sugiyanto. (2017). 
Four-Tier Diagnostic Test to Identify 
Misconceptions in Geometrical Optics. 
Unnes Science Education Journal, 6(3), 
1724–1729. 

Gurel, D. K., Eryilmaz, A., & Mcdermott, L. C. 
(2015). A Review and Comparison of 
Diagnostic Instruments to Identify 
Students’ Misconceptions in Science. 
Eurasia Journal of Mathematics, Science & 
Technology Education, 11(5), 989–1008. 
https://doi.org/10.12973/eurasia.2015.13
69a 

Haeroni, Susilawati, & Rahayu, S. (2019). 
Remediasi Miskonsepsi Peserta Didik pada 
Materi Optik dengan Teknik CRI 
Modifikasi Melalui Model Learning Cycle 
5E. Jurnal Pendidikan Fisika dan 
Teknologi, 5(1). 

Hakim, A., & Kadarohman, A. (2012). Student 
Concept Understanding of Natural 
Products Chemistry in Primary and 
Secondary Metabolites Using the Data 
Collecting Technique of Modified CRI. 
International Online Journal of 
Educational Sciences, 4(3), 544–553. 

Januarifin, D., Parno, Hidayat, A. 2018. Kesalahan 
Siswa SMA dalam Memecahkan Masalah 
pada Materi Hukum Newton. Momentum: 
Physics Education Journal. 2(2):47-55. 

Khoiri, H., Wijaya, A. K., & Kusumawati, I. 
(2017). Identifikasi Miskonsepsi Buku Ajar 
Fisika SMA Kelas X Pada Pokok Bahasan 



Mushthofa et al. / Physics Communication 4 (2) 2020 : 5 – 12 

12 
 

Kinematika Gerak Lurus. Jurnal Ilmu 
Pendidikan Fisika, 2(2), 60–64. 

Lestari, P. A. S., Rahayu, S., & Hikmawati. (2015). 
Profil Miskonsepsi Siswa Kelas X SMKN 4 
Mataram Pada Materi Pokok Suhu dan 
Kalor. Jurnal Pendidikan Fisika dan 
Teknologi, I (3), 146–153. 

Muna, I. A. (2015). Newton Menggunakan 
Certainty of Response Index (CRI). 
Cendekia, 13(2), 309–322. 

Munfaridah, N., Sutopo, Sulur, & Asim. (2017). 
Analisis Miskonsepsi “Gerak Dan Gaya” 
Menggunakan Instrumen Force Concept 
Inventory (FCI). Jurnal Lensa (Lentera 
Sains), 7(2), 66–75. 

Putra, I. E., Adlim, & Halim, A. (2016). Analisis 
Miskonsepsi dan Upaya Remediasi 
Pembelajaran Listrik Dinamis dengan 
Menggunakan Media Pembelajaran 
Lectora Inspire dan PhET Simulation di 

SMAN Unggul Tunas Bangsa. Jurnal 
Pendidikan Sains Indonesia, 04(02), 13–19. 

Silung, S. N. W., Kusairi, S., & Zulaikah, S. (2016). 
Diagnosis Miskonsepsi Siswa SMA di 
Kota Malang pada Konsep Suhu dan Kalor 
Menggunakan Three Tier Test. Jurnal 
Pendidikan Fisika dan Teknologi, II(3), 
95–105. 

Syahrul, D. A., & Setyarsih, W. (2015). Identifikasi 
Miskonsepsi dan Penyebab Miskonsepsi 
Siswa dengan Three-tier Diagnostic Test 
pada Materi Dinamika Rotasi Jurnal 
Inovasi Pendidikan Fisika (JIPF). 04(03), 
67–70. 

Wahyuningsih, T., Raharjo, T., & Masithoh, D. F. 
(2013). Pembuatan Instrumen Tes 
Diagnostik Fisika SMA Kelas XI. Jurnal 
Pendidikan Fisika, 1(1), 111–117. 

Yuliati, Y. (2017). Miskonsepsi Siswa pada 
Pembelajaran IPA serta Remediasinya. 
Jurnal Bio Educatio, 2(2), 50–58.

 


