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 The study's purpose was to describe students' learning difficulties in physics, 

the causes of students' learning difficulties in physics, and the remediation to 

solve students' difficulties. This research was exploratory research with 

qualitative and quantitative approaches. The populations of this study were 

eleventh-grade students of SMAN 6 Palu. The respondents were chosen based 

on the lowest posttest results. The research instruments were OSRT treatment, 

pretest, posttest, and diagnostic test. The data were analyzed by comparing 

the pretest results, the posttest, and the gain score to determine the 

improvement after the remediation. Respondent A obtained 0.71 within the 

high category, respondent B obtained 0.69 within the high category, 

respondent C obtained 0.85 within the high category, respondent D obtained 

0.84 within the high category, and respondent E obtained 0.46 within the 

moderate category. It can be concluded that internal and external factors 

caused difficulties. The internal factors were students' weak basic knowledge 

and weak material prerequisites, while the external factors were the teacher's 

learning methods that did not attract students' attention. The OSRT can 

overcome the difficulty in understanding Newton's law's concept to improve 

their ability to understand physics concepts. 
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INTRODUCTION 

Various learning models and strategies 

have been implemented to improve the 

abilities of 21st-century students (Redhana, 

2019). Students need to face global 

competition (Afandi et al., 2016; Siahaan et 

al., 2020). Therefore, students are required to 

develop their knowledge (Mulhayatiah et al., 

2019). However, difficulties are often found 

in developing the students' knowledge (Hafid 

et al., 2016). Diagnosis is an alternative to 

identifying students (Makmun & 

Syamsuddin, 2014; Sheftyawan et al., 2018).  

Remediation can be performed after 

obtaining the diagnosis results (Efriani et al., 

2019; Soewarno et al., 2016). After the 

teacher can identify students' learning 

difficulties, the teacher should find the 

factors that cause the learning difficulties and 

remedy the misunderstandings (Taufiq, 

2012). 

Identification of learning difficulties is an 

important thing to do in the physics learning 

process (Chen & Hsiu, 2011). Identification 

of learning difficulties can be made before, 

during, and after the learning process, and it 

needs to be followed up with efforts to keep 

students from misconceptions (Silung et al., 

2017).  

Students' learning difficulties must be 

overcome immediately because it will affect 

students' understanding of the next subject of 

physics (Haqiqi, 2018). Remediation efforts 

in the learning process need to be done 
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because it can increase the quantity of 

understanding and reduce students’ 

misconceptions on the material (Putra et al., 

2016). 

Increasing student knowledge, thinking, 

analysis, and thinking ability is needed to 

correct students' conceptual errors (Wartono 

et al., 2019). The thinking ability and a high 

level of analysis can solve problems 

systematically, logically, and reasonably 

(Masyuni & Asyhari, 2019). Therefore, 

teachers must have sufficient ability or 

knowledge to overcome students' learning 

difficulties (Munirah, 2018; Perdana et al., 

2019). In the learning process, students often 

experience difficulties and sometimes 

misconceptions. To overcome the 

difficulties, teachers must have the ability to 

choose the right method (Maulana, 2012; 

Tarmizi et al., 2017). Checkley (2010) states 

that teachers must increase students’ 

conceptual understanding and reduce their 

misconceptions in the learning process.  

Research conducted by Lavonen et al., 

(2005) on students who took science lessons 

consisting of physics, chemistry, and biology 

revealed that students who liked chemistry 

and biology were more than students who 

liked physics. It is based on the perception 

that physics material is challenging to 

understand. A learning process that can 

overcome these problems is needed to reduce 

the concept of understanding difficulties. 

Diagnosis in physics learning must be made 

to reduce learning difficulties (Alang, 2015; 

Yolanda & Yaspin, 2017). 

Mastery of physics concepts is essential 

because they are interrelated so that there are 

no misconceptions when learning new 

concepts (Abraham, 2019). Therefore, if 

students have difficulties with one of the 

materials or subjects, it is very likely that 

they will experience difficulties when 

learning the following material (Alamsyah et 

al., 2018; Ramadhani et al., 2016). 

Difficulties in physics learning often hinder 

the students in understanding and connecting 

the concepts to be studied. Therefore, it is 

essential to make a diagnosis to determine 

students’ difficulties (Alamsyah  et al., 

2018).  

 

Research conducted by (Negoro et al., 

2018) revealed that learning that prioritizes 

error analysis in increasing understanding 

could reduce students’ misconceptions. 

Remediation should be carried out based on 

the students’ needs (Mulia et al., 2020). 

Furthermore, the diagnosis of student 

difficulties can be used as guidelines for 

designing learning (Abraham, 2019). 

Maisura (2014) states that students who have 

not reached the level of success are needed 

remediation. The remediation can be in the 

form of assistance from a teacher to students.  

      Diagnosis aims to identify students' 

learning difficulties and find solutions 

(Ismail, 2016). If students' learning 

difficulties are left as they are, the learning 

objectives will not be adequately achieved 

(Makmun & Syamsuddin, 2014). According 

to Irwansyah et al. (2018), diagnostic 

assessment is an instrument to determine 

learning outcomes to identify or diagnose 

learning outcomes. Therefore, this study used 

a diagnostic test to determine students’ 

learning difficulties. It is necessary to 

diagnose and help the students obtain optimal 

learning outcomes based on the diagnosis 

results. Therefore, this research aimed to 

describe the types, the causes, and the 

method to overcome the difficulties.  

 

METHODS 

This research was exploratory research 

with qualitative and quantitative approaches. 

The research design was an adaptation of the 

operational approach research design 

presented in Figure 1 (Makmun & 

Syamsuddin, 2014). 
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Figure 1. Operational approach pattern 

 

This research population was all students 

of class X IPA SMAN 6 Palu, which 

consisted of 7 classes. The experimental class 

was class X IPA 4 with 32 students. The 

sampling was based on the random sampling 

technique. Furthermore, several students 

were selected as respondents based on the 

diagnostic test results in the sample class. 

The selected respondents were those who 

were in the lowest category. 

The instruments used in this study were 

the OSRT (Outdoor Student Remediation 

Teaching), pretest, posttest, and diagnostic 

test. The pretest and posttest instruments 

were tested using the item validation test 

(point biserial correlation coefficient), 

difficulty index, discriminating index, and 

reliability test. Furthermore, the diagnostic 

test had been tested through expert 

validation. 

In the data analysis, the gain value was 

used to determine the improvement after 

doing remediation using equation (1): 

 

      𝑁𝑔𝑎𝑖𝑛 =
𝑆𝑝𝑜𝑠𝑡−𝑆𝑝𝑟𝑒

𝑆𝑚𝑎𝑥−𝑆𝑝𝑟𝑒
                           (1)    

 

𝑆𝑝𝑜𝑠𝑡 is the post-test score, 𝑆𝑝𝑟𝑒 is the pretest 

score, and 𝑆𝑚𝑎𝑥 is the maximum score.  

     

RESULTS AND DISCUSSION 

Based on the number of errors on the test’s 

answers, five students with the lowest scores 

were selected, namely, student 1, student 4, 

student 8, student 20, and student 32. Student 

1 was labeled as respondent A, student 4 was 

labeled as respondent B, student 8 was 

labeled as respondent C, student 20 was 

labeled as respondent D, and student 32 was 

labeled as respondent E. The results of the 

diagnostic test are displayed in Table 1. 
 

Table 1. Initial test results 

Respondents Number of 

Error 

Score 

Students 1 14 30 

Students 4 13 35 

Students 8 14 30 

Students 20 13 35 

Students 32 15 25 

 

The diagnostic test contained essay 

questions on Newton's first law's sub material 

and its application, Newton's second law and 

its application, Newton's third law and its 

application, types of forces, coefficient of 

friction, and particle dynamics problems (in 

lift and pulley). The comparison of students’ 

difficulties based on the pretest results and 

the post-test test results is presented in Table 

2. 
 

 

 

 

 

 

 

 

 

Input 1: 
Information on 
data presentation 
and learning 
process 

 

Input 2: 
Information on 
diagnostics test 
analysis 

 

Input 3: 
Information  on 
psychological 
diagnosis 

Identification 
Identifying 
students’ learning 
difficulties 

Identifying the cause of 
difficulties 
Identifying the types 
and characteristics of 
difficulties 

Problem identification 
Identifying and 
localizing the 
difficulties 

Prognosis 
Deciding actions and 
predicting the possibility of 
recovery 



288         Jurnal ilmiah pendidikan fisika Al-Biruni, 9 (2) (2020) 285-293 

 

Table 2. The comparison of the pretest and the post-test 

Material No.  

Location of error  

(pretest) 

Location of error  

(posttest) 

Respondents Respondents 

A B C D E A B C D E 

Newton's First Law 

and its application 

1 - - - - ✓ ✓ ✓ ✓ ✓ ✓ 

2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
4 - - - - ✓ ✓ ✓ ✓ ✓ ✓ 

Newton's second law 

and its application 

3 - - - - ✓ ✓ ✓ ✓ ✓ ✓ 
7 ✓ ✓ - - ✓ ✓ ✓ - - - 
12 ✓ ✓ - - - ✓ ✓ ✓ ✓ - 
14 - - - - - ✓ ✓ ✓ ✓ - 
15 - - - ✓ - ✓ ✓ ✓ ✓ ✓ 
16 - - - - ✓ ✓ ✓ ✓ ✓ ✓ 

Newton's third law 
and its application 

5 - ✓ - - - ✓ ✓ ✓ ✓ ✓ 
6 - - ✓ - - - - ✓ ✓ - 
8 ✓ - - - - ✓ - ✓ ✓ - 
20 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Types of forces 

9 ✓ ✓ ✓ ✓ - ✓ ✓ ✓ ✓ ✓ 
10 - - ✓ ✓ - ✓ ✓ ✓ ✓ ✓ 
11 - - ✓ ✓ - - ✓ ✓ ✓ ✓ 

Particle dynamics 

problems 

17 - - - - - ✓ ✓ - - - 
18 - - - ✓ - - - ✓ ✓ - 
19 - ✓ - ✓ - ✓ ✓ ✓ ✓ - 

Friction coefficient 13 - - - - - - - ✓ ✓ ✓ 

Description: ✓: correct answer and -: wrong answer 

Respondents A, B, C, D, and E: The objects of research  
 

Based on the location of the respondent's 

errors on the pretest, they experienced errors 

in almost all the subject matter on particle 

dynamics material. However, after the 

remediation, the errors had been minimized. 

It could be seen from the post-test results. 

When the first diagnostic test was carried out, 

the respondents forgot or did not even know 

the concepts and formulas in all the subject 

matter of particle dynamics. They also forgot 

how to convert units, quantity and unit, 

kinematics of straight motion, and vectors. 

After conducting the diagnostic test, the 

researcher conducted remediation in the form 

of OSRT. The comparison of the pretest and 

the posttest increased. The increase can be 

seen in Table 3. 
 

Table 3: Results of Respondents’ Gain Score 

Responden

ts 

Gain Criteria 

A 0.71 High 

B 0.69 High 

C 0.85 High 

D 0.84 High 

E 0.46 Medium 

The respondents made errors in almost the 

entire subject matter of the particle dynamics 

material. To find out more about the 

difficulties and their causes, a diagnostic test 

was administered using an instrument in the 

form of description questions and interviews. 

The five respondents did not understand 

the subject matters on the diagnostic test, 

such as Newton's first, second, and third law 

materials, especially the equations. They are 

even confused by the laws’ application in 

everyday life. All respondents could not 

describe the forces acting on an inclined 

plane. They did not even understand 

Newton's second law, which is the basis for 

calculating the magnitude of the force acting 

on the lift and pulley. The statement above 

can be seen from the sample results of the 

respondent's works as shown in Figure 2. 
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Figure 2.a. Respondent A 

 

 
Figure 2.b. Respondent B 

 

 
Figure 2.c. Respondent D 

 

Respondents C and E did not do the 

questions. 

 The respondents who caused the errors 

did not study beforehand and did not 

understand the concept of Newton's laws 

when studying them in the class. The five 

subjects collected their work quickly even 

though many things had not been done. They 

did not know and forgot the formula. The 

results showed that the respondents' basic 

knowledge about quantities and units, how to 

convert units, project the x and y (Cartesian) 

axes, and the Pythagorean formula were 

categorized as weak. The students had not 

mastered the basic knowledge, causing 

difficulties in calculating the force on an 

inclined plane, on the lift, on the pulley, and 

so on. 

Two main factors cause the five 

respondents to experience learning 

difficulties based on the diagnostic interview 

results. The excerpts of the interview with the 

respondents are as follows:  

 
R : How do you study at home? 

Rs: Reading books or doing homework. 

R: Are there any difficulties or obstacles while 

studying at home? 

Rs: It is difficult to understand the concept and some 

equations. 

R: Do you often do your homework at home? 

Rs: Yes, if I know how to.  

R: How does your teacher teach you at school, 

especially the physics teacher? 

Rs: He explains the derivation of the formula, but he 

does not explain the meaning. 

R: Do you like the teacher's teaching method?  

Rs: Yes, although he teaches too quickly 

R: How is the learning atmosphere in the class? 

Rs: It is fun, but it is hard to understand. 

R: What are the difficulties or obstacles in the 

classroom? 

S: Ability to understand concepts, especially to 

describe the vectors of forces acting on objects. 
Information:  

Researcher (R), Respondent (Rs) 

 

Based on the results of the interviews, the 

respondents found it challenging to 

understand the concepts because of the 

teacher's method of conveying the learning 

material. The identified causes of the 

respondents' learning difficulties are (1) 

respondents' inaccurate attitudes and habits 

indicated by the respondents’ statement that 

they rarely study. They will study only when 

they are going to take a test or if there is 

homework; (2) The respondents had low 

necessary skills based on the physics 

teacher’s statements and the diagnostic 

interview results; (3) Unfavorable learning 

situation at school and home (unsupportive 

families at home and unsupportive learning 

environment at school); (4) Low motivation 

to learn; (5) The lack of supporting tools for 

learning physics provided by the school; 

(6) There were no attention-grabbing physics 

learning methods. 
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The research results conducted by 

Ma’rifah (2017) show that material is 

challenging to understand due to internal 

factors, such as physical conditions, learning 

motivation, learning methods, and social 

relationships. Apart from internal factors, 

there are also external factors, namely 

learning methods, learning resources and 

materials, and learning hours. 

The remediation process had been carried 

out through OSRT treatments. The 

treatments were carried out only for students 

who had difficulties in understanding 

concepts. Students assisted the treatments 

with a high level of understanding to guide 

their peers. After the treatments had been 

carried out, a posttest was administered ( see 

Table 3). The results showed that all 

respondents obtained high gains, except for 

respondent E. These results can overcome the 

learning difficulties in several parts of the 

particle dynamics material based on the 

posttest score. The results are in line with the 

research results of Munene et al. (2017). 

Based on the findings, the majority of 

respondents strongly agreed that remediation 

programs improve their performances. 

However, the remediation often conflicts 

with other activities, so that it was difficult 

for students to concentrate during the lessons 

while other students were playing. It is 

recommended to formulate a policy on 

remediation teaching to align it with other 

school activities. Likewise, the research 

results (Kumari & Bhattacharya, 2016), 

based on multilevel regression analysis, 

show that the remediation treatment can 

reduce concept understanding errors. 

The gain score showed an increase after 

remediation. This can be seen from the five 

respondents' gain score; respondent A 

obtained 0.71, respondent B obtained 0.69, 

respondent C obtained 0.85, and respondent 

D obtained 0.84. The four respondents were 

in the high category. Meanwhile, respondent 

E obtained 0.46, which was in the moderate 

category. Hafid et al., (2016) States that 

remediation teaching in the inquiry model 

effectively improves students learning 

outcomes with an average score of higher 

than 75 and a proportion of mastery of higher 

than 75%. (Stevenson et al., 2002) state that 

learning based on the analysis of learning 

difficulties will encourage students to form 

and develop self-concepts so that their 

understanding of concepts and ideas can be 

stronger (Febri et al., 2020). Other research 

shows that students' internal factors, 

motivation, emotions, and control can affect 

their learning outcomes (Yulika, 2019). The 

diagnostics of students' internal factors and 

remediation can improve their abilities. 

(Kheong & Fong, 1982) state that learning 

outcomes can be improved if the teacher first 

makes a proper diagnosis of students’ 

learning difficulties. 

There was an increase in the five 

respondents' results on the post-test after 

remediation because the approaches, 

methods, and models of remediation were 

different from those usually used by teachers. 

Researchers used the outdoor study approach 

and outside school hours model. The 

approach and model were different because 

the teachers only used conventional methods 

of question and answer, which seems boring 

for the five respondents. 

 

CONCLUSION AND SUGGESTION 

Conclusion 

Based on the diagnosis and remediation 

results, it can be concluded that the 

respondent had difficulty solving the 

problem of the force diagram projection, 

calculating the coefficient of friction, and the 

problem of the working force. Internal and 

external factors influenced the factors 

causing the difficulties experienced by the 

five respondents. The internal factors were 

the weak basic knowledge and prerequisite 

materials, while the external factor was the 

teacher's learning methods. The OSRT can 

improve students’ ability to understand 

physics concepts. 

 

Suggestion 

Based on the research, the researchers 

suggest the teacher pay attention to the 
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students' difficulties in understanding the 

concept, especially in the equation derivation 

explanation activity. The teacher should 

explain the physical meaning of the 

equations. Furthermore, for the Outdoor 

Student Remediation Teaching, the teaching 

should be assisted by students who 

understand the concept so that the 

remediation does not seem dull.    
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