
 

 

Submitted: 2024-01-09 Accepted: 2024-06-10 Published: 2024-06-30  Pillar of Physics Education, page.85-98 | 85 

Vol. 17 (2), 2024, page.85-98 

 

Systematic Review: Misconceptions and Remediation on Momentum and 

Impulse 

Tri Ulfa Pebriani
1
, Fatni Mufit

1*
, Hidayati

1
, Silvi Yulia Sari

1
 

1 
Department of Physics, Universitas Negeri Padang, Jl. Prof. Dr. Hamka Air Tawar Padang 25131, Indonesia 

 

Corresponding author. Email:fatni_mufit@fmipa.unp.ac.id 

ABSTRACT 

This study aims to: (1) analyze the concepts that become misconceptions on momentum and impulse, (2) 

analyze the diagnostic test instrument used to identify students' misconceptions on momentum and impulse, (3) 

analyze the model/method/strategy/the approach used to remediate students' misconceptions on momentum and 

impulse, (4) analyze teaching materials/media used to remediate students' misconceptions on momentum and 

impulse, (5) analyze the effect of models/strategies/methods/media on improving students' conceptual 

understanding on momentum and impulse. The method applied in this research is a systematic review. The 

criteria for this study were article analysis carried out in a structured manner using descriptive statistical data 

analysis techniques for all research objectives and effect size to obtain research objective number 5. The 

database locations used in this study were Google Scholar, Neliti, Sinta, Garuda, Scopus, and Directory of Open 

Access Journals. The articles analyzed were twenty-six articles from national and international journals 

published in the last ten years. Based on the analysis that has been done, five research results were obtained. 

From the results of the study, it was found that: (1) concepts that often misconceptions are momentum, (2) 

Multiple choice tests with CRI and multiple-choice tests are often used to identify misconceptions on momentum 

and impulse, (3) model ECIRR is influential and widely used in remediation, (4) teaching materials/media that 

can be used for remediation are computer simulations, refutation text, and Concept Attainment-oriented 

worksheets, (5) the ECIRR model has a high influence on reducing misconceptions with an effect size 5,24. 

Based on the results of this study, a multiple-choice test instrument with the Certainty of Response Index (CRI) 

diagnostic test is suitable and easy to use to identify student misconceptions, to remediate misconceptions a good 

learning model is used, namely the ECIRR learning model, and can remediate misconceptions using computer 

simulations, refutation Concept Attainment oriented texts and worksheets as learning media/teaching materials. 
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I. INTRODUCTION 

According to Delgado-Rodrigeus and Sillero-Arenas [1], a systematic review is a systematic step in 

bringing together research that has been researched to assess analytically and present research results with 

exciting subjects. It is also used to describe a particular topic more fully regarding the research to be discussed. 

This is done so that new research produces broad, more centred information and can scan for errors and biases in 

previous research. The importance of this systematic review research is carried out primarily as information for 

educators in knowing concepts that often-become misconceptions of students and the 

models/methods/strategies/approaches used to remediate these misconceptions on momentum and impulse 

materials. 

Physics is a science that discusses the universe and how it works with scientific concepts that are always 

encountered in everyday life. In education, physics is one of the important subjects to learn because it is 

beneficial for the progress of science and technology. According to Pujianto et al. [2], as one of the sciences that 

holds benefits in the advancement of science and technology, students must be able to master physics well. But 

until now, in learning, students often experience misconceptions. 
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Wandersee, Mintze and Novak in Suparno [3]explained that the misconceptions experienced by students 

occur in all fields of physics. There are 300 misconceptions about mechanics, which is the most misconceptions 

in the field of physics from 700 research studies on misconceptions in physics. Most misconceptions about 

mechanics occur because mechanics is an essential primary material and is most widely studied in high school. 

Soeharto et al. [4] revealed that most misconceptions occur in students, namely in physics subjects with 33 

material concepts.  

According to Anam and Edie [5], one of the factors that cause misconceptions is an inappropriate learning 

strategy and model. Suparno [3] stated that the learning method used by educators when teaching was also one of 

the factors. Several other factors cause misconceptions, according to Suparno [3], namely students with initial 

thinking, associative speculation of students, wrong intuition of students, abilities of students, low enthusiasm 

for learning of students, educators who do not master the material properly and correctly, and textbooks with 

language that is difficult to understand. Suparno [3] states that the steps taken to overcome misconceptions are to 

find out the misconception that occurs in students, find out the causes of their occurrence, and find the right way 

to overcome them. One of the misconceptions in students is about the material of momentum and impulse. As 

one of the physics materials at school, momentum and impulse are complex topics because they describe the 

dynamics of objects regarding mass and velocity. Complex momentum and impulse materials cause many 

students to experience misconceptions [6]. The steps in overcoming the misconceptions, according to Suparno, 

have been carried out by several researchers, such as identifying students' misconceptions and their remediation 

of momentum and impulse materials. 

Some researchers identify misconceptions that occur in the matter of momentum and impulse. After 

identification, the next step in reducing misconceptions is remediation. Various attempts to remediate students' 

misconceptions of momentum and impulse material have also been carried out by several researchers so that 

misconceptions that occur in students can decrease, including using the ECIRR model [7]; [8], Flipped 

Classroom model [9], and inquiry training model [10]. Wenning (2008), the ECIRR learning model adheres to a 

constructivist understanding that students learn by reconstructing their prior knowledge [11]. According to 

Jayanti et al. [12], the ECIRR learning model makes students accustomed to learning independently, students 

become more skilled in communicating and accustomed to critical thinking. Flipped Classroom is also able to 

reduce the occurrence of misconceptions. Kurniawan et al. [13], the flipped Classroom is effective and efficient 

if used in learning because students have learned before entering class. Sanjaya stated that the inquiry training 

learning model could also minimize misconceptions because it can focus students independently to think 

critically and analytically [14]. In addition to learning models, using learning media can also reduce students' 

misconceptions about momentum and impulse materials, such as computer simulations [15]. According to Tawil 

and Rusdiana [16], the advantage of learning using simulation is that it can increase the attractiveness of students 

to learn. There have been many studies on this misconception and its remediation on momentum and impulse 

materials. However, there has not been a systematic review study that summarizes these studies, for it is 

necessary to have systematic review research that will produce new information. 

Based on this description, the researcher is interested in conducting research entitled "Systematic Review: 

Physics Misconceptions and Its Remediation on Momentum and Impulse Materials" with samples of scientific 

research articles at national and international levels. This systematic review study was conducted with the 

objectives of: (1) analyzing the concepts that became misconceptions in the momentum and impulse material, (2) 

analyzing the diagnostic test instrument used to identify students' misconceptions on the momentum and impulse 

material, (3) analyzing the model/method/strategy/approach applied to remediate student's misconceptions on 

momentum and impulse material, (4) analyze teaching materials/media used to remediate student's 

misconception on momentum and impulse, (5) analyze the effect of the model/strategy/media on improving 

student's understanding of the concepts of momentum and impulse. 

 

II. METHOD 

The method applied in this research is a systematic review. The systematic review is a study method that is 

carried out systematically to compare, assess and explain the results of relevant studies to produce a completer 

and more comprehensive conclusion.   

Article searches are set in several database locations such as Google Scholar, Neliti, Sinta, Garuda, Scopus, 

and DOAJ (Directory of Open Access Journals). The rate criteria used in this study are inclusion and exclusion 

standard. The inclusion standard set were: 1) selected articles discussing misconceptions on momentum and 

impulse materials, 2) selected articles discussing remediation of misconceptions on momentum and impulse 

materials, 3) selected articles must be published in journals that have more than one indexer to the selected 

articles are guaranteed quality, 4) the selected articles are published in 2012-2022. The exclusion criteria set 

were: 1) articles that discussed misconceptions other than momentum and impulses, 2) articles published under 
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2012, 3) the article is not published in a national or international journal. Based on the inclusion and exclusion 

standard, twentysix articles were studied in this research. 

The data analysis technique used is descriptive statistical analysis and effect size. Descriptive statistics in 

this study are used to describe the data from the samples that have been obtained. This study also used data 

analysis techniques in calculating the effect size. This data analysis technique is used to answer the formulation 

of the fifth research problem, namely the influence of the model/strategy/media on increasing understanding of 

the concept of momentum and impulse material. The effect size values of articles with codes A5, A16, A19 are 

already known in the articles being analyzed, for other articles the effect size calculation is carried out from the 

known data in the article. The calculation of the effect size is done using the following formula: 
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description: 

ES = effect size  

XPosttest = mean posttest 

XPretest = mean pretest 

SD = standard deviation 

XE = mean of experiment class 

XC = mean of control class 

    = score of   -test 

  = Jumlah sampel 

   = sum of experiment group  

   = sum of control group 

   = result of t-test [17] 

 

Based on the effect size criteria Glass 1981 in Table 1: 

Table 1. Effect Size benchmark 

No Effect Size Benchmark 

1 Effect size ≤ 0,15 Ignored 

2 0,15 < Effect size ≤ 0,40 Low 

3 0,40 < Effect size ≤ 0,75 Moderate 

4 0,75 < Effect size ≤ 1,10 Very high 

5 1,10 < Effect size ≤ 1,45 High influence 

 

III. RESULTS AND DISCUSSION 

The results of this study describe the answers to the formulation of the problem studied from twentysix 

articles. The eleven articles studied were articles published in national and international indexed journals. The 

other fiveteen articles are articles published in national indexed journals. The research results obtained are: 

1. Concepts that become students' misconceptions of momentum and impulse materials 

Articles that can be analyzed to find out students who have the misconception the momentum and impulse 

material are fourteen of twentysix articles. The following explains the concepts of momentum and impulse 

students in Table 2. 
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Table 2. Misconceptions students in the sub-materials of momentum and impulse 

No Concepts Article code Amount Percentage 

1 Momentum A1[18] , A4[19], A6[20], A7[21], A9[22], A10[23], 

A15[24], A16[7], A17[9], A18[8], A20[6], A23[25], 

A25[26], A26[27] 

14 100 

2 Impulse A1[18], A4[19], A6[20], A7[21], A9[22], A10[23], 
A15[24], A16[7], A18[8], A20[6], A23[25], A26[27] 

12 
 

85,7 

3 Relationship 

of 

Momentum 
and Impulse 

A1[18], A6[20], A7[21], A15[24], A16[7], A17[9], 

A18[8], A23[25], A25[26], A26[27],  

10 71,4  

4 Law of 

Conservation 

of 
Momentum 

A6[20], A7[21], A15[24], A20[6], A23[25], A26[27]  6 42,9  

5 Collision  A4[19], A6[20], A7[21], A9[22], A10[23], A15[24], 

A20[6], A23[25], A26[27] 

9 64,3  

 

Based on the analysis carried out and described in Table 2, five concepts become students' misconceptions 

in the material of momentum and impulse. The concept often wrong in the matter of momentum and impulse is 

momentum in 100% of the fourteen articles studied. Of these, fourteen articles discuss the findings of 

misconceptions about the concept of momentum. This is like the study by Hidayat et al. [21], that the most 

common misconception is the concept of momentum, especially momentum, in everyday life. 

Based on the five concepts that are wrong in students in the momentum and impulse material, several forms of 

misconceptions occur. The form misconception that occurs in the concept of momentum is displayed in Table 3 

below. 

Table 3. Forms of students' misconceptions on the concept of momentum 

No Concept Article code 
Forms of misconceptions (students' 

assumptions) 
Percentage 

1 Momentum 

 

A1[18], A9[22], A26[27] Momentum is a scalar quantity 37,5 

2 A9[22], A16[7] Momentum depends on the type of object 25 

3 A10[23], A16[7], A17[9], 

A18[8], A20[6], A26[27] 

Momentum does not depend on the object's 

velocity 

75 

4 A18[8], A20[6], A26[27] Momentum does not depend on the mass of 

the object 

37,5 

5 A16[7], A17[9] Momentum is the driving force 25 

6 A16[7], A18[8] Momentum is the product of force and 
distance 

25 

7 A17[9] Momentum is inversely proportional to mass 12,5 

8 A18[8] Momentum is inversely proportional to speed 12,5 

9 A18[8] Momentum is the force that results from two 
objects colliding with each other 

12,5 

 

Based on Table 3, the findings of misconceptions in the concept of momentum are nine forms of students' 

misconceptions. The most common forms of misconceptions that occur in students are 75% of the eight articles 

that discuss misconceptions about the concept of momentum, where students assume that momentum does not 

depend on the velocity, whereas the value of momentum rests on the object's velocity. Anggraeni and Sulinayah 

[22], the misconception that occurs in the concept of momentum is caused by students' preconceptions. 
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The form of students' misconceptions of the concept of impulse was examined from seven articles that 

discussed misconceptions on the concept of impulse. The form misconception in the concept of impulse is 

displayed in Table 4 below. 

Table 4. Forms of students' misconceptions on the impulse concept 

No Concept Article code 
Forms of misconceptions (students' 

assumptions) 
Percentage 

1 Impulse  

 

 

 

 

 

 

 

A10[23] An object with a higher density causes the foot 

to hurt when kicking it than an object with a 
lower density. 

14,3 

2 

3 

A16[7], A18[8] Impulse equals force. 28,6  

A1[18], A17[9] An example of an impulse in everyday life is 

that every object that has mass is then given a 

push. 

28,6  

4 A18[8] Impulse equals short work. 14,3  

5 A20[6], A26[27] The magnitude of the impulse is affected by 

the velocity of the object. 

28,6  

6 A26[27] Force is directly proportional to the time-lapse. 14,3  

 

Based on Table 4, the findings of misconceptions on the concept of impulses are as many as six forms of 

misconceptions that occur in students. The most common misconceptions among students are three forms 

misconceptions, each form of misconception is 28.6% of the seven articles studied. The findings of 

misconceptions on the concept of impulse as many as six forms of misconceptions. There are three forms of 

misconception that most often occur in the concept of impulse. First, according to the students, the impulse is the 

same as the force, whereas the impulse is the same as the force multiplied by the change in time. This is like the 

research of Naning Lusiana, 2015 in Arifin et al. [7], where the cause of students assuming the same impulse 

with style is the fault of reasoning and intuition students. Second, according to students, examples of impulses in 

everyday life are any object that has mass and is then given a thrust, whereas an example of an impulse occurs 

when a force is applied to an object so that the object moves and occurs in a short time. Hikmatunnisa et al. [9], 

this form of misconception can be caused by wrong preconceptions. Third, according to students, the magnitude 

of the impulse is influenced by the speed of the object, whereas what affects the impulse is the force and time-

lapse. 

The students' misconceptions about the concept of momentum and impulse relationships were examined 

from six articles that discussed misconceptions at the ideas of momentum and impulse relationships. The shape 

of false impression that takes place withinside the idea of the momentum and impulse courting may be visible in 

Table 5 below. 

Table 5. Forms of students' misconceptions on the concept of momentum and impulse relationships 

No Concept Article code 
Forms of misconceptions (students' 

assumptions) 
Percentage 

1 Relations

hip of 

Momentu

m and 
Impulse  

A1[18], A16[7], A17[9], 

A18[8], A20[6], A26[27] 

Impulse equals momentum. 100 

2 A26[27] The force and the change in momentum are 

inversely related. 

16,7  

 

Based on Table 5, the findings of misconceptions the concept of momentum and impulse relationships are as 

many as two forms of misconceptions that arise in students. The maximum not unusual place form of 

misconception is in 100% of the six articles studied, in which college students anticipate that impulse is like 

momentum, while the impulse is like an alternate in momentum. This is just like the outcomes of the study by 

Arifin et al. [7], the maximum not unusual place shape of the false impression that happens is that scholars 

suppose that impulse is like momentum. 
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The form of students' misconceptions on the concept of the law of conservation of momentum is examined 

from two articles that discuss the concept of the law of conservation of momentum. The form of misconception 

that occurs in the concept of the law of conservation of momentum displayed in Table 6 below. 

 

Table 6. Forms of students' misconceptions on the concept of the law of conservation of momentum 

No Concept Article code 
Forms of misconceptions (students' 

assumptions) 
Percentage 

1 Law of 

Conserva

tion of 
Momentu

m  

 

 

 

 

 

 

A20[6] The law of conservation of momentum only 

applies when objects undergo a perfectly elastic 

collision. 

50 

2 

3 

A26[27] The law of conservation of momentum does not 

apply if an object collides with a soft object. 

50 

A26[27] The law of conservation of momentum only 

applies to partially elastic collisions. 

50 

4 A26[27] The total momentum of the object before the 
collision is greater than the total momentum of 

the object after the collision. 

50 

 

In accordance Table 6, the findings of miskonceptions in the concept of the law of conservation of 

momentum are as many as four forms of misconceptions experienced by students. The first form of 

misconception is that student’s opinion that the law of conservation of momentum only occurs when objects 

experience a perfectly elastic collision. Second, students argue that the law of conservation of momentum does 

not occur if an object collides with a soft object. Third, students argue that the law of conservation of momentum 

only applies to partially elastic collisions. The truth is that the law of conservation of momentum applies to all 

types of collisions. Fourth, students assume that the amount of momentum of objects before a collision is greater 

than the amount of momentum of objects after a collision, even though the law of conservation of momentum 

applies at the time of the collision (the momentum of the object before the collision is the same as the 

momentum of the object after the collision). When the collision applies the law of conservation of momentum 

(the object's momentum before the collision is the same as the object's momentum after the collision). Each form 

of the misconception that occurs is 50% of the two articles studied. 

The form of students' misconceptions about the collision concept was examined from four articles that 

discussed the collision concept. The form of misconception that occurs in the collision concept displayed in 

Table 7 below. 

Table 7. Forms of students' misconceptions on the collision concept 

No Concept Article code 
Forms of misconceptions (students' 

assumptions) 
Percentage 

1 Collision A9[22] A completely inelastic collision occurs when 
the masses of the two objects are the same. 

 25 

2 A10[22] After a collision, an object with a greater mass 

will acquire a greater force. 

 25 

3 A20[6] Two objects with the same mass when they 
collide must have a perfectly inelastic 

collision. 

 25 

4 A20[6], A26[27] A partially elastic collision is characterized by 

the difference in the masses of the two bodies 
at the time of the collision, regardless of the 

coefficient of restitution after the collision. 

 50 

5 

 

 A20[6] An inelastic collision is characterized by the 

difference in the masses of the two objects 

25 
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during the collision, regardless of the 

coefficient of restitution after the collision. 

6  A26[27] A partially inelastic collision occurs when two 
objects of equal mass collide with each other. 

 25 

7  A26[27] The total kinetic energy of the objects before 

and before the collision is the same when 

experiencing a partial collision. 

 25 

8  A26[27] The total kinetic energy of the objects after the 

collision is greater than the total kinetic energy 

after the collision in the event of a collision of 

two balls that are fused together (not elastic at 
all). 

 25 

 

Based on Table 7, the findings of misconceptions on the collision concept are as many as eight forms of 

misconceptions experienced by students. The most common form of misconception is 50% of the four articles 

studied, where students assume that a partially elastic collision is characterized by the difference in the masses of 

the two objects during the collision, ignoring the coefficient of restitution after the collision. Whereas a partially 

elastic collision occurs if the coefficient of restitution is 0 < e < 1. 

Based on research results of Anggraeni and Sulinayah [22], the factors that cause misconceptions in the 

concepts of momentum and impulse are the preconceptions of students, the factors that cause misconception in 

the concept of the law of conservation of momentum and impulses are the wrong intuitions of students. 

According to Anggraeni and Sulinayah [22], the factors that cause misconceptions in the material of momentum 

and impulse are mostly caused by associative and false negative thinking. Hestenes & Halloun (1995), false 

negative means that there is little information that students get, misconceptions in this condition are ignored 

because this happens because of the carelessness of students when giving answers [28]. The misconceptions that 

occur in the material of momentum and impulse are also caused by the interaction between students and their 

environment so that the scientific concepts formed by them are based on their intuition. Science concepts that are 

formed in students before class starts can lead to misconceptions because students do not know the scientifically 

correct concept [29]. Mufit and Fauzan [30] Learning that is mostly centered on educators can also cause 

misconceptions, where students are not active in building physics concepts [31], this will continue to happen 

when physics learning is mostly done by lecture and discussion methods, and learning by doing only a few 

attempts to discover the concept have been carried out. Suparno [3],  besides that, the learning method is also a 

factor in the occurrence of misconceptions, for that interest in one learning method used must be avoided. 

2. Diagnostic test instruments used to identify misconceptions 

The second analysis in this study is a diagnostic test instrument applied to identify misconceptions about 

momentum and impulse materials. The following is presented in Table 8, the articles on diagnostic test 

instruments used to identify misconceptions about momentum and impulse materials. 

Table 8. Misconception diagnostic test instruments on momentum and impulse materials 

No Diagnostic test instruments Article code Amount Percentage 

1 Two-tier multiple-choice test A1[18], A4[19] 2 9,1 

2 Multiple-choice test with Certainty of Response 

Index (CRI) 

A2[15], A3[32], 

A5[33], A6[20]  

4  18,2 

3 Interview  A6[20], A15[24] 2  9,1 

4 Four-tier multiple choice test with Certainty of 

Response Index (CRI) 

A7[21] 1  4,5 

5 

 

Multiple-choice test A8[34], A11[35], 

A12[36] 

3  13,6 

6 Three-tier multiple choice test A9[22] 1  4,5 

7 Multiple-choice isomorphic questions A10[23] 1  4,5 
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8 Essay test with CRI Skala scale A13[10] 1  4,5 

9 Essay test with integrated mathematical 

representation approach CRI 

A15[24] 1  4,5 

10 Multiple-choice test with open reasons  A16[7], A17[9] 2  9,1 

11 Four-tier test A20[6], A26[27] 2  9,1 

12 Essay test A21[37] 1  4,5 

13 Essay test with integrated mathematical and verbal 
representation approach CRI 

A23[25] 1  4,5 

14 Multiple-choice test with reasons A19[38], 

A24[39] 

2  9,1 

 

Based on Table 8, there are fourteen diagnostic test instruments used in detecting students' misconceptions on 

momentum and impulse materials. The most widely used diagnostic tests in detecting students' misconceptions 

on momentum and impulse materials are the Multiple-choice test with Certainty of Response Index (CRI) and 

multiple-choice tests, each with a percentage of 18.2 from twentytwo articles stating the use of test instruments. 

diagnostic. According to [4], the advantages of the multiple choice test instrument are that it saves time in 

writing various topics, has many functions and can be applied at various levels of learning, the assessment of 

answers is very objective, the assessment is easy to do and the time required is not much, it is appropriate to use 

it to analyze because the variables can be used to carry out analytical activities, and can be applied to a large 

scope. According to Hasan (1999: 294) [40], the Certainty Response Index (CRI) is an tool used to knowing 

great faith of students in responding to the questions presented. However, the most widely developed four-tier 

diagnostic test in identifying students' misconceptions in high school physics over the last five years [41]. The 

latest instrument currently developed to find students' misconceptions is the five-tier diagnostic test which is the 

expansion of the four-tier diagnostic test. The development of the five-tier diagnostic test is the addition of a fifth 

tier in the form of a questionnaire containing questions to find out the sources of information used by students in 

answering questions [42]. 

3. Models/methods/strategies/approaches used to remediate misconceptions on momentum and impuls 

materials 

The third analysis in this study is the model/method/strategy/approach applied to remediate students' 

misconception on the material of momentum and impulse. The following is presented in Table 9 the results of 

the analysis of the model/method/strategy/approach applied to remediate students' misconceptions on momentum 

and impulse material. 

Table 9. Models/methods/strategies/approaches to remediate misconceptions 

No 

Models / methods / 

strategies / learning 

approaches used 

Article 

code 
Percentage Syntax/Learning Steps 

1 React strategy A1[18] 5,6 1. Relating  

2. Experiencing  

3. Applying  

4. Cooperating  

5. Transferring 

2 TSTS (two stay two 

stray) type 

cooperative learning 

model 

A2[15], 

A3[32]  

11,1 1. Delivery of goals and motivation by educators. 

2. Presentation of information by educators. 

3. Group formation. 

4. Group discussion to find the correct concept. 

5. Evaluation and awards 

3 ECIRR (Elicit, 
Confort, Identify, 

A4[19], 
A16[7], 

16,7 1. Elicit 



  Pebriani, et al. 

 

 

  Pillar of Physics Education, page.85-98 | 93 

Resolve, Reinforce) 
models 

A18[8] 2. Confront 

3. Identify 

4. Resolve 

4 Text transformation 

method 

A5[33] 5,6 1. Students change the contents of textbooks into 

notes in their language. 

2. The teacher checks the notes made. 

3. Teachers provide feedback for improvement 

5 

 

POE learning model 

(Predict, observe, 

explain) 

A11[35] 5,6 1. Predict 

2. Observe 

3. Explain 

6 Generative learning 
model 

A12[36] 5,6 1. Introduction (preparation). 

2. Focusing. 

3. Challenge, with concept introduction. 

4. Application. 

7 Inquiry training 
learning model 

A13[10] 5,6 1. Students are given a activity and steps to solve 
it. 

2. Students find the problem, examine the problem, 

and formulate a provisional answer. 

3. Collect data and test it by conducting 
experiments. 

4. Compile, formulate and explain the results. 

5. Analyze the steps to get effective steps. 

8 Flipped classroom 

model 

A17[9] 5,6 1. Orientation 

2. Instruction 

3. Test 

9 Conceptual 

interactive approach 

A19[38] 5,6 1. Conceptual focus  

2. Classroom interaction 

3. Research base material 

4. Use of text 

10 Model ICI 

(Interactive 
Conceptual 

Instruction) 

A20[6], 

A26[27] 

11,1 1. Conceptual focus  

2. Use of text 

3. Research base material classroom interaction 

4. Classroom interaction 

11 Model concept 

attainment 

A21[37] 5,6 1. Introduction 

2. Formulating a hypothesis 

3. Analysis 

4. Closing and application 

12 Model evidence-

based learning 

A22[43] 5,6 1. Determine the identification of learning steps. 

2. Collect student assignments. 

3. Analyze the results of the tasks carried out by 

students. 

4. Stimulate students to focus on learning. 

5. Implement changes to get feedback. 

13 Project-based 

learning models 

A24[39] 5,6 1. Open learning with challenging questions. 

2. Planning a project. 

3. Develop a schedule of activities. 

4. Supervise the running of the project. 

5. Assessment of the resulting product. 

6. Evaluation 
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14 PDEODE strategy 

(Predict, Discuss, 

Explain, Observe, 
Discuss, Explain) 

A25[26] 5,6 1. Predict 

2. Discuss 

3. Explain 

4. Observe 

5. Discuss 

6. Explain 

 

The results of the third study found in this study were the model/method/strategy/approach used to identify 

misconceptions in the material of momentum and impulse. Of the eighteen articles on learning 

models/methods/strategies, the ECIRR learning model is the most widely used to remediate misconceptions on 

momentum and impulse materials. According to Khomaria and Nasrudin [44], the ECIRR model can reduce 

misconceptions at the identify stage, where students can feel the misconceptions that occur, and at the reinforce 

stage it is done by replacing the wrong concept with the correct new concept. Jayanti et al. [12], explained the 

advantages of the ECIRR learning model, namely to familiarize students independently so that they can build 

their understanding, improve students’ communication skills, improve, and familiarize students to think critically 

about the problems they face. Even so, each learning model/method/strategy has its advantages and is equally 

used to remediate students' misconceptions so that students understand the concept according to the correct 

concept. 

4. Teaching material/media used to remediate misconceptions on momentum and impuls materials 

The fourth analysis in this study is the teaching materials/media applied to remediate students' 

misconceptions about momentum and impulse. The following is presented in Table 10 the results of the analysis 

of the model/method applied to remediate students' misconceptions of the material of momentum and impulse. 

Table 10. Teaching materials/media to remediate misconceptions on momentum and impulse materials 

No 
Teaching 

materials/media 

Article 

code 
Advantages 

1 Computer 

simulation 

A8[34] 1. Students are easier to understand the material. 

2. Overcome the lack of practical tools and facilitate practical 

activities. 

3. Students can use it independently. 

4. Learning becomes more effective. 

5. Can be used anytime and anywhere. 

2 Refutation Text A14[45] 1. Can encourage and fix students in understanding concepts. 

2. Can increase students' learning motivation because reading 

materials are different from books in general. 

3 Concept 

Attainment-
oriented 

worksheets 

A21[37] 

 

1. Can increase the enthusiasm of students during learning. 

2. Can form positive suggestions from the results of student 
interactions with the environment. 

3. Generating student motivation. 

 

The results of the fourth study found in this study were teaching materials/media used to remediate 

misconceptions on momentum and impulse materials. Based on Table 10, the use of teaching materials/media in 

remediating misconceptions on momentum and impulse materials has their respective advantages and can reduce 

misconceptions. The media used to remediate misconceptions on momentum and impulse materials is a 

computer simulation. Tawil and Rusdiana [16], states that learning using simulation can attract the attention of 

students, students are easier to master the material, train students in critical thinking, and make it easier for 

students to remember concepts. Computer simulation is effective in improving mastery of the concept of 

momentum and impulse [34]. In addition to the media, teaching materials used in remediating misconceptions on 

momentum and impulse materials are refutation text. Hynd, 2001 in Sinatra and Broughton [46], states that 

refutation text is a text that clearly describes a misconception and then is followed by a refutation. Refutation 

text teaching materials can reduce students' misconceptions, this is like research by Budi et al. [47] who states 
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that refutation text can reduce students' misconceptions. Then, concept attainment-oriented worksheets can also 

be used to reduce misconceptions. Concept Attainment-oriented worksheets have a significant effect on students' 

conceptual understanding [37]. In addition to computer simulation, refutation text, and Concept Attainment-

oriented worksheets, the teaching materials used to reduce misconceptions have been developed in research 

Defrianti et al. [48] namely teaching materials based on cognitive conflict Real integration experimental video 

analysis. Cognitive conflict-based teaching materials real integration video analysis, this experiment is very valid 

in terms of content, construct, grammar, and form and is very practical. 

5. The influence of learning models/strategies/method/media on increasing students’ concept 

understanding of momentum and impulse materials 

The fifth analysis in this research is the effect size of the learning model/strategy/media on increasing 

students' understanding of the concept of momentum and impulse. The following is presented in Table 11 the 

results of the calculation of the effect of the learning model/strategy/media on increasing students' understanding 

of the concept of momentum and impulse. 

Table 11. The influence of learning models/strategies/media on increasing students' concept understanding on 

momentum and impulse materials 

No Learning model/strategy/method/media 
Article 

code 
Effect size 

Category 

1 React strategy A1[18] 0,64 Moderate 

2 TSTS (two stay two stray) models A3[32] 4,46 High influence 

3 Text transformation method A5[33] 1,65 High influence 

4 Inquiry training model A13[10] 0,84 High 

5 PhET simulation-assisted ECIRR model A16[7] 0,38 Low 

6 ECIRR model  A18[8] 5,24 High influence 

7 Interactive conceptual model A19[38] 1,67 High influence 

8 Concept attainment-oriented student worksheet A21[37] 2,04 High influence 

9 PDEODE strategy A25[26] 0,34 Low 

 

The fifth result of this research is the effect size of the learning model/strategy/media in remediating 

students' misconceptions of the material of momentum and impulse. The highest learning model/strategy/media 

influence is the ECIRR model, with an effect size of 5.24 with high influence criteria. This shows that the 

ECIRR model has a high influence effect on remediating students' misconceptions. This is like the research of 

Hastuti et al.  [49], understanding students' concepts with the ECIRR model in minimizing misconceptions is 

very high. 

IV. CONCLUSION 

The concepts that become students' misconceptions the momentum and impulse material, namely the 

concept of momentum, impulse, momentum and impulse relationship, the law of conservation of momentum, 

collisions, and the most common misconceptions is the concept of momentum. The diagnostic test instrument 

was found to identify students' misconceptions of the momentum and impulse material. Multiple choice test with 

Certainty of Response Index (CRI). The learning model/method/strategy that is widely used to remediate 

misconceptions about momentum and impulse material is the ECIRR model. Media/teaching materials used in 

remediating students' misconceptions of momentum and impulse materials are computer simulations, refutation 

text, and Concept Attainment-oriented worksheets. Based on the results of this study, a multiple-choice test 

instrument with the Certainty of Response Index (CRI) diagnostic test is suitable and easy to use to identify 

student misconceptions. To remediate misconceptions, a good learning model is used, namely the ECIRR 

learning model, and can remediate misconceptions using computer simulations, refutation Concept Attainment 

oriented texts and worksheets as learning media/teaching materials. The results of this study can be used as a 
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guide in remediation of students' misconceptions on the material of momentum and impulse and for other 

researchers it can be used as a guide in conducting research with the same theme. 
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