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 The purpose of this research to analyze the consistency and effectiveness of students' 
conceptual understanding.This research is a descriptive study using a qualitative approach. The 
subjects of this research are students of class X MIA who have studied the material of particle 
dynamics 42 people. The instrument used was a test of understanding the concept of particle 
dynamics in the form of a reasoned multiple choice test of 23 numbers and a questionnaire on 
the effectiveness of students' understanding of concepts. The results of data analysis show that 
students who have good concept understanding skills have a level of consistency and effectiveness 
in answering questions. Because the questions are answered in detail and systematically. Students 
with sufficient conceptual understanding skills have a low level of effectiveness and the answers 
to questions are not answered in detail, not systematically. This is marked by the scribbles of 
each answer, understanding the problem, 
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Introduction1  

Physics is a collection of laws, theories, 
principles, rules or formulas that are built according 
to the study. Learning physics is not enough just to 
remember, it is necessary to understand each 
material taught because physics material is a set of 
interconnected concepts. Physics learning that only 
provides a collection of facts and knowledge to 
students results in students' low conceptual 
understanding abilities and does not develop 
intellectual freedom (Munfaridah., et al 2017). 

Difficulties experienced by students during 
the learning process are difficulties in learning 
abstract concepts, mathematical calculations, 
understanding material with complex concepts, and 
completion). Students are said to be successful in 
learning physics if students are able to understand 
concepts, understandings, laws, and theories 
correctly (Nawati., et al 2017). Understanding a 
person's concept is formed from natural 
phenomena or natural phenomena they see. The 
ideas, ideas, and initial understanding are what are 
referred to as alternative concepts or 
preconceptions. If the alternative concepts that 
students have are the same as understanding 
scientific concepts, then students experience 
understanding concepts but if the alternative 
concepts that students have are different from 
understanding scientific concepts, the students 
experience misconceptions (Jusriana., et al, 2019). 

Given that understanding the concept is the 
first step that students must have to achieve other 

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
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physics goals, it is necessary to make an effort to 
find solutions to these problems. If students' 
understanding is left low, the achievement of 
physics learning objectives will be difficult to 
implement (Pratiwi., et al 2025). Another impact 
that will arise is the lack of student interest in 
studying physics. This of course will hinder the 
process of developing physics in the future. Field 
facts show that the understanding of physical 
concepts that teachers and prospective teachers 
have is still lacking (Nadhor & Taqwa 2020). 

Understanding the concept is one of the 
skills or skills (Hidayat., et al 2020). Consistent 
understanding in solving problems can lead to the 
same or permanent results. Likewise, in building an 
argument, it is necessary to have a consistent 
attitude to defend an argument. Consistency can 
also arise if the things that are done are always the 
same in solving problems or the same actions or 
habits (Fiorella, 2020). Understanding the concept 
that is not good will cause various problems in 
physics, especially in terms of problem solving 
(Sarkiti & Sundari). 

The consistency of student responses in 
understanding physics concepts requires more 
understanding from students to see the equivalence 
of physics problems as outlined in various ways. 
The indirect impact of this consistency is on the 
consistency of representation and scientific 
consistency. Consistency of representation is the 
ability to use different representations consistently 
(whether true or false) on questions that have the 
same context and content, while scientific 
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consistency is a special case of representational 
consistency which is only possessed in terms of 
representation and from a scientific point of view 
students' answers. true (Paramita., et al 2018). 

Consistency in understanding physics 
concepts demands a deeper understanding. Student 
consistency brings students to a better level of 
understanding in seeing various problems. 
InstrumentForce Conceptual Inventory (FCI) 
evaluate the ability to understand concepts and the 
effectiveness of students in learning.FCI has been 
proven in the field of educational research to 
measure understanding of concepts. FCIis a 
diagnostic test designed to determine the level of 
students' understanding of physics concepts, 
assessing the effectiveness of evaluations at various 
levels as an introduction to physics teaching 
(Handika., et al 2016). The material contained in the 
FCI is essential for teachers and students to avoid 
misconceptions (Amin., et al 2017). 

The learning process is all joint efforts 
between teachers and students to share and process 
information. The expectation from the learning 
process is that the knowledge provided will be 
useful for students and become the basis for 
continuous learning. The existence of betterchanges 
to achieve a positive improvement marked by 

changes in individual behavior in order to achieve 
an effective and efficient teaching and learning 
process will be achieved from a learning process. 
Intellectual abilities and critical thinking will be 
formed from a learning process (Kurniasari., et al 
2020). 

The effectiveness of learning is a measure 
related to the level of success of a learning process 
(saregar., et al 2017). To achieve maximum learning, 
the effectiveness of learning is very necessary for the 
effectiveness of the learning process with regard to 
the way, the efforts of techniques and strategies 
used in achieving goals optimally, precisely and 
quickly (Fatmawati & Sujatmika 2018). Student 
learning time is the time used to learn the subject 
matter or to practice certain skills. While effective 
student learning time is the time used by students in 
the teaching and learning process provided by 
educators to get optimal learning outcomes in 
accordance with what is expected (Rahmi., et al 
2020). 

Responding to the problems above, the 
author raised this problem with a study entitled 
"Consistency and Effectiveness of Students' 
Concept Understanding in State Senior High 
Schools Kab. Sigi Against the Concept of Dynamics 
Using the Force Conceptual Inventory (FCI)”.

 

Materials and Method 

This research is a descriptive research with a 
qualitative approach. This research was conducted 
in Seven SMAN Kab. Sigi to see the consistency and 
effectiveness of students' understanding of concepts 
with research subjects 42 students consisting of 11 
men and 31 women. The questionnaire instrument 
on the effectiveness of students' understanding of 
the concept used 28 numbers using a Liker scale 
from 1 to 5 with alternative answers, namely 
strongly agree, agree, neutral, disagree and strongly 
disagree with an average score of 140 correct which 
was tested and tested (choice of double reasoned) 
with alternative answers a, b, c, d and e which were 
tested for construct validity, namely validity testing 
which used the opinions of certain experts in this 
case the instrument was consulted with expert 
lecturers (validators) who supervised the field and 
empirical tests were tested by means of comparing 
the existing criteria in the instrument with empirical 
facts that occur in the field, it can be stated that the 
instrument has high validity. Based on the test 
results which were analyzed using the SPSS version 
22 program, 23 items were declared valid. 

The results of the reliability test are the extent 
to which the instrument procedure can produce a 
consistent and reproducible value. The higher the 
reliability coefficient means the higher the reliability 
of an instrument, the greater the reliability 
coefficient ranges from 0.00 to 1.00 if the reliability 
coefficient is getting closer to 1.00 then this means  

Results and Discussion 

The results of research conducted in seven 
SMAN Kab. Sigi by assessing students' conceptual 
understanding with the subject of particle dynamics 
with a total of 42 students having different levels of 
understanding. The question indicators that must be 
achieved are as shown in Table 1. 

 
Table 1. Indicator Questions for Dynamics  

No Question Indicator 
Number 

Question 

1 Determining problems about Newton's 

Laws 

1 

2 Analyzing Newton's second law on a block 2 

3 Newton's law of tension in ropes 3 & 21 

4 Solve problems about forces acting on 

objects 

4 & 5 

5 Analyzing problems that occur in the 

working force on the elevator 

6 

6 Analyze the problem of acceleration on an 

inclined plane 

7 

7 Determine the magnitude of the force 

experienced by an object 

8 

8 Solving problems about the acceleration 

experienced by an object 

9 

9 Determine the distance traveled by an 

object 

10 

10 Determine the speed of an object on a 

horizontal plane 

11 

11 Solve problems about the centripetal force 

on an object. 

12 
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12 Determine the force of 2 objects 

experiencing friction 

13 

13 Determine the coefficient of friction 

experienced by an object on an inclined 

plane 

14 

14 Solve the problem using the equation for 

the moment of force 

15 

15 Students are able to convert SI 16 

16 Students are able to determine the distance 

experienced by a car acting on an object 

17 

17 Students understand the notion of normal 

force 

18 

18 Determine the resultant force acting on an 

object 

19 

19 Determine Newton's law problems on a flat 

plane 

20 

20 Determine the problem of an object 

undergoing a change in velocity 

22 

21 Determine the comparison problem that 

occurs in the acceleration of 2 objects 

23 

The results of the analysis of the assessment 
of understanding student concepts based on the 
number of questions as much as 23 items can be 
seen in Table 2. 

 
Table 2 Average Percentage Consistency of Concept 

Understanding on each Dynamics Matter  

No 

Questio

n 

 

Percentag

e 

Consisten

cy (%) 

Average Percentage of Respondents (%) 

Understan

d Concept 

 

Misconcepti

on 

Don't 

Understan

d Concept 

1 42.86 38.09 4.76 57.1 

2 78.57 73.8 4.76 21.4 

3 83.33 80.95 0 19.04 

4 80.95 66.7 11.9 21 

5 73.81 71.4 0 28.6 

6 54.76 59.5 0 40.5 

7 85.71 88.09 0 11.9 

8 76.19 74 2.38 23.8 

9 76.19 76.2 0 23.8 

10 90.48 88 2 9.5 

11 83.33 85.7 0 14.3 

12 80.95 81 2 16.7 

13 88.1 88 0 12 

14 78.57 78.5 0 21 

15 64.29 60 5 35.7 

16 88.1 88 0 12 

17 88.1 88.3 9.5 7.1 

18 69.05 69 0 30.9 

19 85.7 88 0 12 

20 11.01 14.3 0 85.7 

21 76.2 69 2 29 

22 90.48 90.5 0 10 

23 90.48 90.5 0 10 

 
The percentage of students' conceptual 

understanding in solving Dynamics Problems using 
the FCI assessment has a different understanding by 
each student. The average percentage obtained in 
solving the Dynamics Problem is that students who 
understand the concept are 74.22%, students who 
have misconceptions are 1.93% and students who 
do not understand the concept are 24.13% with a 
total of 42 students. 
 

Discussion 

This study aims to analyze the consistency 
and effectiveness of students' understanding of 
concepts in solving Dynamics questions conducted 
in seven SMAN Kab. Sigi class X MIA for the 
2020/2021 academic year with a total of 42 students 
who worked on reasoned multiple choice questions 
with the Dynamics material presented in 23 
questions. which have different levels of consistency 
and understanding based on the FCI assessment 
seen from students' conceptual understanding 
abilities. 

Based on the results of the study, it can be 
seen that there are differences in the consistency of 
students' conceptual understanding on each of the 
existing indicators where the percentage of 
questions with a very high percentage value of 
consistency is in questions number 22 and number 
23 with a percentage value of 90.48% consistency 
and a percentage level of understanding 90, 5%.The 
level of concept understanding is very influential on 
the consistency of students in answering questions, 
it can be said that if students work on questions with 
the right answers and the right reasons, then the 
student can be consistent in understanding the 
concept but if students' knowledge is low or 
experiencing misconceptions, it does not close. the 
possibility of the student is not consistent in 
working on the questions given. 

The percentage of students who do not 
understand the concept is found in questions 
number 1 and number 20 with a consistency 
percentage of 11.01% and 42.86%, with a 
percentage level of not understanding the concept 
of 85.7% and 57.1%, respectively. This is caused 
bystudents experience misconceptions in 
interpreting questions, misconceptions in 
interpreting pictures and their descriptions, and 
misconceptions in analyzing questions so that 
students' understanding and consistency are low 
(Melisari., et al 2020). To measure the level of 
knowledge and understanding of students in 
understanding concepts can be done in 4 ways, 
namely we can ask students to (1) define the 
concept; (2) identify the characteristics of the 
concept; (3) relate the concept to other concepts; (4) 
identify or provide examples of concepts that have 
never been encountered before. 
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Misconceptions in understanding the 
problem, namely students experience 
misconceptions in interpreting questions, 
misconceptions in interpreting pictures and their 
descriptions and misconceptions in analyzing 
questions so that student consistency greatly affects 
the level of misconceptions. The reason is that 
students' reasoning is incomplete/wrong and 
students' abilities are low, so students experience 
misconceptions or even students do not understand 
existing concepts and are inconsistent in answering 
questions (Safriana & Fatmi 2018). 

The factors that show that the level of 
consistency of student understanding is very low, 
this is because students have difficulty in answering 
questions according to (Adianto & Rusli, 2021) 
students who have difficulty are categorized into 3 
types, namely (1) difficulties in understanding 
concepts, (2) difficulties in applying principles and 
(3) difficulty in solving verbal problems. This is what 
causes students not to understand the concept of the 
questions given and experience inconsistency in 
solving problems. 

Based on the results of the percentage of 
students' understanding of the concept of 
consistency, students who understand concepts do 
not necessarily experience consistency and 
misconceptions students can experience consistency 
and inconsistency in solving problems. For students 
who do not understand the concept, it can be 
categorized as inconsistent in answering and giving 
reasons for the questions being worked on. 

Students' misconceptions in solving 
problems on dynamics material seen from the 
aspects of problem solving are as follows:  
a. Aspects of understanding the problem, namely: 

students experience misconceptions in 
interpreting questions, misconceptions in 
interpreting pictures and their descriptions and 
misconceptions in analyzing questions. The 
reason is the students' reasoning is 
incomplete/wrong and students' abilities are 
low. 

b. Aspects of planning problem solving, namely: 
students' misconceptions in connecting 
between data to find the data they are looking 
for and misconceptions in connecting one 
concept to another. The cause of the 
misconception in this aspect is the students' 
humanistic thinking. 

c. Aspects of implementing a problem-solving 
plan, namely misconceptions in implementing 
inappropriate formulas and using inappropriate 
units. Misconceptions in this aspect are caused 
by incomplete or incorrect reasoning and 
students' humanistic thinking (Taqwa & 
Pilendia 2018). 

 
 

Effectiveness of Student Concept 
Understanding 

The percentage of students' time 
effectiveness in solving problems can be seen in 
Table 3. 

 
Table 3 Percentage of Student Time Effectiveness 
Results in Solving Dynamics Problems 

Percentage Frequency Criteria 

0%-20% 9 Very Ineffective 

21%-40% 0 Weak/ineffective 

41%-60% 1 Effective enough 

61%-80% 30 Effective 

81%-100% 2 Very effective 

Average   85.75 

 
Based on the results of the effectiveness of 

understanding students' concepts in solving 
dynamics problems in seven SMAN Kab. Sigi has an 
average percentage of 85.75%, namely 37 students 
are in the effective category, 2 students are in the 
very effective criteria, 1 student is in the moderately 
effective criteria. and 9 students are in the very 
ineffective criteria. It is concluded that the 
effectiveness of students in solving dynamics 
problems has a very good level of effectiveness. 

Students who are ineffective due to several 
factors, this is clearly seen when students fill out the 
questionnaire distributed in the google form, that 
students do not understand the material provided so 
that their understanding of concepts is low. These 
factors include: 
a. Teaching method 

Teaching method is a way or path that must 
be passed in teaching. If the teacher's teaching 
method is not good, it will affect student learning 
which is not good as well. Poor teaching methods 
can occur, for example, because the teacher lacks 
preparation and lacks mastery of the subject matter 
so that the teacher presents it unclearly or the 
teacher's attitude towards students and subjects is 
not good. to learn. Teachers usually teach by the 
lecture method only. Students become bored, 
sleepy, passive and only take notes and if the teacher 
is progressive and tries new methods, in order to 
help improve teaching and learning activities, and 
increase student motivation to learn. So that 
students can run well, 
b. Study method  

Research by several experts on learning style 
(learning style), learning outcomes do not depend on 
time absolutely, but depend on the choice of time 
that matches student readiness or student readiness 
in absorbing, managing and storing information that 
has been obtained. In the division of learning time, 
sometimes students study irregularly, so it is 
necessary for students to regularly every day, with 
good time division, choosing the right and sufficient 
way of learning will improve learning outcomes. The 
above greatly affects the effectiveness of students so 
that students do not understand the concepts given. 
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Conclussion 

Based on the results of the analysis of the 
consistency of students' conceptual understanding 
using the FCI assessment, the percentage with the 
highest score was 90.5% of students' conceptual 
understanding. This is because students are able to 
describe answers in detail and systematically so that 
their answers are consistent between the choices and 
the reasons given. In the results of the analysis of 
the effectiveness of students' understanding of 
concepts, the average percentage is 85, 75% of 42 
students. This is due to several factors such as good 
teaching and learning methods, so that students get 
good understanding results. 
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