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Abstract: Analysis of Students' Concept Understanding in Solving
Physics Problems at SMPN 27 Tanjung Jabung Timur. This research
is descriptive quantitative research using a survey design which aims
to determine the understanding of the physical concepts of class VIl b
students on unit quantities and measurements. The research subject
was class VII B SMPN 27 Tanjabtim, which involved 20 students.
The result data was obtained by giving a concept understanding test
in the form of a post-test in the form of multiple choice. The data
were analyzed descriptively; the percentage of understanding the
concept of each indicator sequentially was 76%, illustrating 73%,
classifying 28%, comparing 17%, and explaining 62%. It can be
ascertained that the most dominant understanding of physics concepts
for class VII b SMPN 27 Tanjabtim is indicators and is in the high
category, while the most dominant is in comparison and is in a low

category. Factors that cause low student understanding of concepts,
namely, lack of interest and motivation of students to repeat the
material learned, accustomed to learning by memorizing formulas,
not being able to manipulate equations containing three variables and
less thorough in understanding questions.

INTRODUCTION

Along with the development of science and technology that brings changes to
human life, education in schools is a need that must be met by every human being
(Torres, 2011; Zb, Novalian, Rozal, et al., 2021). Students' understanding ability can be
seen from the test results in solving problems (Meiliani et al., 2021; Sulman et al., 2020;
Zb et al., 2020). one of which is in learning physics (Rozal et al., 2021; Sulman, Sutopo,
et al., 2021; Zb, Novalian, Ananda, et al., 2021), Students must be able to develop their
thinking skills and not just memorize lessons (Putra et al., 2021; Sulman, Tanti, et al.,
2021). Students must be able to develop their thinking skills and not just memorize
lessons (Zb et al., 2020), but in learning, students are able to understand the concepts
being taught so that students can solve and find solutions to a problem. As we know that
physics is an empirical science, so to solve physics problems, students must first
understand the concept of the material being studied. This is in accordance with what
was stated by Sudrajad (2009); physics is built based on empirical experience (Kusairi,
2013), where concepts are formulated based on facts and data from observations of the
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symptoms that exist in everyday life (Malone, 2008; Ramlo, 2008). When we want to
study physics, the most important thing is to understand the concept of physics first
(Abiolu & Okere, 2012; Acar et al., 2015). statement above is in accordance with the
opinion of Widodo (2006), namely the most appropriate first step to studying physics is
to understand the concept first (Zhang & Zhang, 2018; Zheng et al., 2021). Learning
concepts are arranged systematically. So it is necessary to master the concepts in each
subject matter before moving on to the next material (Halloun, 2007; Lee & Lee, 2020;
Wells et al., 2019). The concepts that are taught earlier will be the basis for the
development of further concepts. Physics subjects are subjects that are classified as
difficult and less attractive to students. This can be seen from the observations at SMPN
27 Tanjabtim.

Based on the results of observations by interviewing several students directly on
physics subjects. They said that physics was challenging and exciting to learn, and some
considered physics subjects to be very difficult and uninteresting because too many
formulas and calculations made it difficult to understand. Based on the results of the
interview with the physics teacher for class VII b, he said that when the exam was given,
many students did not reach the Minimum Completeness Criteria (KKM). This was
because most of the students only relied on their memorization abilities. When given a
different question, they find it difficult to do it. Therefore, understanding students'
concepts is very important to solving physics problems. Suppose students do not
understand the idea. Students will have difficulty solving physics problems.

METHOD

This research is quantitative descriptive. The research subjects were students of
class VII B SMPN 27 Tanjabtim, totalling 20 students. This research was conducted in
the odd semester of the 2021 academic year (September). This research took place at
SMPN 27 Tanjabtim. The variables studied were understanding the concept of physics.

RESULT AND DISCUSSION

Based on the results of descriptive statistical analysis, the percentage of
average scores for understanding physics concepts for class VII B SMPN 27
Tanjabtim can be seen in Table 1 below.

Table 1. Percentage of Average Scores of Students' Concept Understanding Tests
On Interpreting Indicator

No Concept Average Concept
. Understanding 8 Understanding

Question Indicator Score % Category
1 Interpret 88 Very High

2 Interpret 90 Very High

3 Interpret 90 Very High

4 Interpret 98 Very High

5 Interpret 86 Very High
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6 Interpret 67 High

7 Interpret 17 Low

Table 1 above shows the percentage of the average score of students in class VII B
SMPN 27 Tanjabtim for each item on the indicator interprets. Students who answered
many questions correctly were on questions number 2, 3 and number 5 with a percentage
of 98% in the very high category low.

Tabel 2. Percentage of Average Scores of Students' Concept Understanding Tests on
Examples of Indicators.

No Concept Average Concept
. Understanding g Understanding
Question Indicator Score % Category
8 exemplify 67 High
9 exemplify 50 Medium
10 exemplify 79 Very High
11 exemplify % Very High

Based on Table 2 above shows that the percentage of the average score of
understanding the concepts of class VII b SMPN 27 Tanjabtim participants for each item
on the indicator shows that the most correctly answered by students is question number
11 with a percentage of 96% being in the very high category while the percentage of the
average score of students who answered slightly correctly was on question number 9
with a percentage of 50% being in the medium category.

Table 3. Percentage of Average Scores of Students' Concept Understanding Tests On Classifying

Indicators
Concept Concept
ngls(;ion Understanding é;ergaf,]/e Understanding
Indicator 0 Category
12 Classify 47 Medium
13 Classify 23 Low
14 Classify 14 Low

Table 3 above shows that the percentage of the average score of students in class
VIl b SMPN 27 Tanjabtim for each item on the indicator classifying the most correctly
answered is question number 12 with a percentage of 47% being in the medium category.
While the portion of the average score of students who responded slightly correctly was
question number 14, with a rate of 14% being in a low category.

Table 4. Percentage of Average Scores of Students' Concept Understanding Tests on Comparing

Indicators.
Concept Concept
NO. Understanding Average Understanding
Question . Score %
Indicator Category
15 Compare 12 Low
16 Compare 22 Low
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Based on Table 4 above, it shows that the percentage of the average score of
students in class VII b SMPN 27 Tanjabtim for each item on the indicator compares,
namely question number 16 is answered correctly by students compared to question
number 15 with a percentage of 22%% and 12% are in a low category.

Table 5. Percentage of Average Scores of Students' Concept Understanding Tests on Explaining

Indicators.
Concept Concept
ngls%on Understanding éggergagz Understanding
Indicator Category
17 Explain 65 High
18 Explain 60 Medium

Table 5 above shows the average score percentage of students in class VII b
SMPN 27 Tanjabtim. Each item on the indicator explains that the most correctly
answered is question number 17, with a rate of 65% being in the high category. While the
percentage of the average score of students who responded slightly correctly was
question number 18, with a ratio of 60% being in the medium category. The score criteria
for acquiring each indicator of understanding physics concepts for class VII b SMPN 27
Tanjabtim are adjusted to the interpretation criteria for understanding physics concepts
scores as follows.

Table 6. Percentage of each Indicator of Understanding Physics Concepts for Class VII B
SMPN 27 Tanjabtim

Concept Average Concept
Understanding g Understanding
; Score %

Indicator Category
Interpret 76 Hight

exemplify 73 Hight
Classify 28 Low
Compare 17 Low
Explain 62 Hight

Table 6 above shows the average percentage score of students' conceptual
understanding in Class VII B SMPN 27 Tanjabtim for each indicator of conceptual
understanding. The interpreting indicator has the highest percentage, 76% is in the high
category. Then the indicator gives an example of having a percentage of 73% in the
high category. The indicator explains that it has a percentage of 62% in the high
category. In classifying indicators, it has a percentage of 28% in the low category. At
the same time, the comparing indicator is an indicator that has a very low percentage of
17%. Based on the results of research analysis on indicators interpreting the
understanding of physics concepts, students are in the high category. In question
number 1, 18 students answered correctly by choosing answer C, while two students
chose answer B. In question number 2, 16 students answered correctly by choosing
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answer C, while those who answered A, B and D were chosen as many as 1, 1 and 2.
Question number 3 obtained 16 students who answered correctly by choosing the
answer choice A, while those who answered B and C were chosen by as many as 1 and
3 students. In question number 4, 19 students answered correctly by choosing answer
choice D, while one student chose answer A. In question number 5, 14 students
answered correctly by choosing answer C, while five students answered B and one
student students answered A. Question number 6 obtained two students who answered
correctly by choosing the answer E, while those who answered A, B and C were chosen
as many as 6,4 and 7. In question number 7, seven students answered correctly by
choosing the answer E, while 13 students chose option D, who answered A and B, were
chosen by 3 and 2 students. This shows that most of the students are able to interpret
graphs or tables.

From the analysis of the factors that cause students to make mistakes when given
a test, students are in a hurry, so they are less thorough in understanding the
questions(M. Wang et al., 2021; R. Wang, 2001). Students also have the wrong strategy
because the steps for solving the problem are improper. Based on the research analysis
results, indicators exemplifying understanding of physics concepts are in the high
category. In question number 8, 19 students correctly chose option D, while only one
answered A. In question number 9, 13 students correctly chose option A, while those
who answered B, D and E were selected from as many as 4, 2 and 1 students. In
question number 10, 17 students responded correctly choosing option E, while those
who answered A, B and D were selected as 1.1 and 1 student. In question number 11, 19
students correctly chose option A, while one decided on option D. This shows that most
students can apply unit quantities and measurements in everyday life. The results of
research analysis on indicators classifying the understanding of physics concepts are in
a low category. Question number 12 obtained eight students who answered correctly by
choosing B, while those who answered A, C, D and E were chosen by as many as 2, 3, 2
and 5 students. Question number 13 obtained three students who answered correctly by
selecting the answer E, while those who answered A, B, C and D were chosen by as
many as 6, 1, 3 and 7 students. Question number 14 obtained two students who
answered correctly by selecting the answer E, while those who answered A, B, C and D
were chosen by as many as 6, 2, 7 and 3 students. This shows that the ability of students
to understand the concept of classifying indicators is still lacking. This is because
students have not been able to categorize or group according to the concept, or students
do not understand the material and are wrong when choosing answers.

The results of research analysis on indicators comparing understanding of physics
concepts are deficient. In question number 15, 2 students answered correctly by
choosing A, while those who answered B, C, D and E were selected from as many as 3,
2, 5 and 8. In question number 16, 5 students answered correctly by choosing the
answer. E, while those who answered A, B, C and D were selected from as many as 4,
7, 3, and 1. This shows that the ability to understand concepts in comparing indicators is
very poor, as can be seen from the results of the analysis. Most students have not been
able to detect equations or have not been able to manipulate two or more variables.
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Students are wrong in entering values for each variable and wrong in performing
mathematical operations. In addition, students only rely on memorization skills so that
when given a different question, they find it challenging to do it. In question number 17,
12 students answered correctly by choosing answer C, while those who answered A, B,
D and E were chosen as many as 3, 1, 2, and 2. In question number 18 obtained, 11
students answered correctly by choosing the answer E, while those who answered A, C
and D were chosen as many as 4, 4 and 15. This shows that most of the students have
been able to express theoretical concepts. Based on the analysis of numbers 7, 13, 14,
15 and 16, what causes students' lack of understanding of physics concepts is the lack of
motivation and interest of students to repeat the material they have learned(Malone,
2008; Yu & Xi, 2009).

Understand the physical symbols from the data mentioned in the problem,
misinterpret the meaning of the question, and are less careful in reading and
understanding the importance of the question. Based on the results of this discussion,
educators should convey the basic concepts of each material in teaching and not only
convey formulas that tend to make students memorize so easy to forget; educators
should do demonstrations or direct practicum when explaining so that students are more
motivated to learn, educators should design meaningful learning strategies, and
educators should demonstrate the application of physics in everyday life. In addition,
students are expected to be able to repeat the material that has been studied, not rely on
their memorization skills, do more practice questions and students are expected to be
more thorough in reading questions and counting.

CONCLUSION

Based on the results of the research and discussion, it can be concluded that the
understanding of physics concepts for Class VII B SMPN 27 Tanjabtim in the 2021
academic year on unit quantities and measurements shows that the percentage of
understanding of concepts that is the most dominant is the interpreting indicator and the
very non-dominant indicator is the comparison indicator. In the indicator of interpreting
the understanding of students' concepts in the high category where students are able to
interpret the measurements, the indicators exemplifying the understanding of the
concepts students are in the high category, the indicators explaining are in the high
category, while the indicators classifying the understanding of the concepts students are
in the category low, and the comparing indicator is in the very low class. Several factors
cause students' common understanding of concepts, namely, the lack of interest and
motivation of students to repeat the material that has been taught. Students are
accustomed to memorizing concepts, so when they are given different questions, they
find it challenging to work on them, students do not understand the questions, and the
class conditions are uncomfortable.
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