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Salah satu kemampuan yang dibutuhkan dalam pembelajaran adalah
keterampilan berpikir kritis. Keterampilan berpikir kritis adalah
keterampilan yang dapat menganalisis dan mengevaluasi informasi.
Keterampilan berpikir kritis dapat berhubungan dengan terjadinya
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miskonsepsi. Hubungan ini bisa bersifat positif atau negatif bagi siswa.
Tujuan penelitian adalah untuk menganalisis hubungan antara
keterampilan berpikir kritis dan miskonsepsi dengan menggunakan
instrumen lima tingkat. Metode yang digunakan dalam penelitian ini
adalah korelasional. Teknik pengambilan sampel menggunakan simple
random sampling, mengambil 25% dari populasi 80 siswa. Instrumen
pengumpulan data menggunakan angket keterampilan berpikir kritis
dan lembar tes miskonsepsi. Hasil deskriptif miskonsepsi sebesar 6,00
artinya miskonsepsi dikategorikan sedang. Hasil deskriptif keterampilan
berpikir kritis menunjukkan rata-rata keterampilan berpikir kritis adalah
68,50, artinya keterampilan berpikir kritis tergolong baik. Kemudian dari
hasil korelasi, terdapat hubungan yang signifikan antara kedua
variabel. Artinya ada hubungan antara kemampuan berpikir Kritis
dengan miskonsepsi. Ketika miskonsepsi tinggi, kemampuan berpikir
kritis siswa akan rendah. Sebaliknya, jika miskonsepsi yang dialami
siswa rendah, maka kemampuan berpikir kritis yang dimiliki siswa

tinggi.
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ABSTRACT

One of the abilities needed in learning is critical thinking skills. Critical thinking skills are skills that can
analyze and evaluate information. Critical thinking skills can relate to the occurrence of
misconceptions. This relationship can be positive or negative for students. The research objective is to
analyze the relationship between critical thinking skills and misconceptions using a five-tier instrument.
The method used in this research is correlational. The sampling technique used simple random
sampling, taking 25% of the population of 80 students. The data collection instrument used a
questionnaire on critical thinking skills and a misconception test sheet. The descriptive results of
misconceptions are 6.00, meaning that misconceptions are categorized as moderate. The descriptive
results of critical thinking skills show that the mean of critical thinking skills is 68.50, meaning that
critical thinking skills are considered good. Then from the correlation results, there is a significant
relationship between the two variables. It means that there is a relationship between critical thinking
skills and misconceptions. When misconceptions are high, students' critical thinking skills will be low.
Conversely, if the misconceptions experienced by students are low, the critical thinking skills
possessed by students are high.

1. INTRODUCTION

Physics learning is a branch of natural science that includes facts, concepts, principles, laws, and
everyday life (Deta et al., 2021; Fayanto et al.,, 2019; Sugiarti & Ratnanigdyah, 2021). In this physics lesson,
students must be more active in seeking, investigating, and developing to gain more meaningful and in-
depth mastery of concepts (Astra et al.,, 2020; Rahayu et al., 2019; Widyaningsih et al., 2020). In learning
physics, you do not only remember what you have learned, but you also have to have the right concept
(Dewi et al., 2021; Didik & Aulia, 2019; Lin, 2016; Meilani, 2016). Conceptions held by students are
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difficult to change because these conceptions have deviated from the conceptions put forward by experts
(Halim et al, 2019; Kaltakci-Gurel et al, 2017; Triman et al, 2021). This deviation is called a
misconception. Students need help understanding a concept to lead to misconceptions (Jayadi et al.,, 2020;
Manunure et al.,, 2020). Misconceptions experienced by students are usually caused by the provision of
incomplete initial concepts or facts from the teacher, so students need clarification or clarification when
receiving concepts. It can also occur because of the students themselves (Didik, L. A. & Bahtiar, 2020;
Octavia et al., 2021; Safriana & Irfan, 2021). It can happen due to the need for students' analytical skills.
This analytical ability is needed because learning physics is related to one another. Thus it is necessary to
identify misconceptions. One form of identifying misconceptions is giving a diagnostic test to students.
This diagnostic test is a solution to finding student misunderstandings. Diagnostic tests have four levels
(Khandagale & Chavan, 2017; Putra et al., 2020; Qonita et al., 2020). This study used a five-tier diagnostic
test instrument The five-tier diagnostic test is a 5-level test (Dirman et al., 2022; Qonita et al., 2020).

The first level consists of multiple-choice questions (Caleon, 2010; Yusrizal & Halim, 2017). The
second level is the belief in the answers at the first level ( Taslidere, 2016; Yusrizal & Halim, 2017). The
third level is the reason for answering questions. The fourth level is the reason to answer belief. Fifth, the
information obtained by students to answer the question instrument questionnaire (Kaltakci-Gurel et al.,
2017; Maison et al.,, 2019; Taslidere, 2016). This test develops the four-tier diagnostic test (Febriyana et
al, 2020; Widiyanto et al, 2018). With this diagnostic test, it is easier for teachers to reduce the
occurrence of misconceptions and to see the sources of information obtained by students on force and
field material with sub-subjects of electricity, magnetism, and gravity. Electricity is one of the subjects of
physics which is prone to misconceptions by students because this material is related to everyday life.
Since electricity is so common in everyday life, it is natural for students to have misunderstandings about
electricity. Magnets are materials that are abstract or difficult to imagine because they cannot be seen with
the naked eye (Ramadhan et al,, 2019). Meanwhile, gravity is a matter that is still abstract and studies
movements in outer space and how celestial bodies can move (Wuryanti et al., 2017). Even though almost
all books discuss electric, magnetic, and gravitational fields, students still cannot clearly understand the
concepts of electricity, magnetism, and gravity (Baser & Geban, 2007). Another misunderstanding among
students is about electric charge: charged objects only contain electrons or protons (Eryilmaz et al., 2015).
Students experience many misconceptions about electric, magnetic and gravitational fields (Taskin, 2021).

In the learning process, skills are needed so that misconceptions can be reduced substantially.
Several studies have been carried out previously which have a bearing on the research that will be carried
out. The first study explained that the misconceptions of students in Canada about heat and temperature
were carried out using a two-tier format diagnostic test (Métioui & Trudel, 2021). Then the second study
explained that in Turkey, one of the misconceptions could be reduced by using the PBL model on electrical
circuit material (Senyigit, 2021). The third study describes the analysis of instructions for critical thinking
in distance learning (Noordink & Naidu, 2014). Then other studies explain that improving students'
critical thinking skills can be done with team-based learning (Espey, 2017). Other studies also analyze
misconceptions in science textbooks (King, 2010). In this study, the teacher reduced misconceptions by
giving students explanations and books that made students understand their lessons, especially on force
and terrain material. Subsequent research was also conducted on critical thinking skills in physics
education (Karakoc, 2016). This research was conducted in the educational process to improve students’
critical thinking skills in learning physics. Then other studies observe efforts to build critical thinking
skills to reduce misconceptions using concept maps (Negoro et al,, 2018). Using concept maps, the teacher
can improve students' critical thinking skills and reduce misconceptions. Furthermore, other research
explains that critical thinking skills can reduce misunderstandings in learning physics, especially in
electric field material (Bensley & Lilienfeld, 2017). Critical thinking skills can be related to the occurrence
of misconceptions. This relationship can be positive or negative for students. The relationship that occurs
in misconceptions is that when misconceptions are high, students' critical thinking skills are low.
Conversely, if misconceptions are low, students' critical thinking skills are high (Gal-Ezer & Trakhtenbrot,
2016; Missa et al,, 2020). When students need clarification, they need more analysis and problem-solving
skills, which causes low students’ critical thinking skills. It is usually due to the lack of student engagement
in the learning process in class. For students who often join in student-centered learning, of course, they
can analyze and be able to solve problems well (Kizilcik et al,, 2021). Critical thinking skills can solve
problems, consider making decisions, and reduce misconceptions about electric field material (Jolley et al.,
2020; Zivkovi, 2016). This study aimed to see the relationship between critical thinking skills and
misconceptions using the Five-Tier Diagnostic Test instrument. That way, researchers can see the
relationship and identify student misconceptions in the material of force and field with the sub-materials
of electricity, magnetism, and gravity.
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2. METHOD

The research method used is quantitative (Ashari et al,, 2016). The research design used is
Correlational. Quantitative research uses statistical analysis in the form of numbers (Sujito, S. et al.,, 2018).
Quantitative research also explains correlation, where this correlational research aims to see the
relationship between the independent and dependent variables. In this study, the data collected for the
first time was quantitative data by distributing questionnaires on critical thinking skills and testing
misconceptions about Force and Field material with sub-materials of electricity, magnetism, and gravity.
In research, sampling is very noteworthy. The sampling technique in this study used a simple random
sampling technique. This sampling technique takes random samples from the population so that each
member of the population has the same opportunity to be taken as a research sample (Arieska & Herdiani,
2018; Osborn et al., 2017). The population used in this study was the twelfth grade at SMA Negeri 8 Jambi,
with 200 students. The sample used in this study was 80 students who were taken randomly using a class
lottery. In this study, the instruments used are very noteworthy.

The data collection instruments used in this study were questionnaires and misconception tests.
The misconception test in this study was in the format of a five-tier diagnostic test on electricity,
magnetism, and gravity. The use of this five-tier instrument is to find out the information or sources
obtained by students to answer the first and third-tier questions. It is intended that the teacher can find
out the information obtained by students to answer the questions provided. Educators will analyze
sources of information obtained by students to find out where the errors result in misconceptions among
students (Rosita et al, 2020). The grid of the five-tier format misconception test on force and field
material with sub-materials electricity, magnetism, and gravity can be seen in Table 1.

Table 1. Grid of Material Misconceptions about Forces and Fields

Material Concept
Electricity The greater the distance between the two charges, the weaker the electric force
The force experienced by the two charges is equal but always opposite.
The closer the lines of electric force are, the greater the electric field in that area.
The object that has a greater charge does not exert a greater force.
Magnets The object that has a greater charge does not exert a greater force.
The force on a charged particle moving in a magnetic field
The magnetic field in a coiled wire carries a current
Magnetic force
The application of the resulting magnet concept
Gravity The force of gravity on an object is proportional to the object.
Comparison of gravity on the hill and at the foot of the hill
Two satellites orbit with the same radius. Comparison of gravity and
gravitational fields between satellites

From the instrument grid, the misconceptions about force and field have 11 question items. The
instrument used in this study was in the format of a Five-Tier Diagnostic Test. The five-tier answer
categories can be seen in Table 2. What explains the students' answers are students who understand
concepts, do not understand concepts, and have misconceptions. This five-tier answer category is adopted
from (Didik, L. A. & Bahtiar, 2020).

Table 2. Five-Tier Test Answer Categories

Firstlevel Secondlevel Thirdlevel Fourthlevel Fifthlevel Category
True Convinced True Convinced Teacher Understand the concept
True Convinced False Convinced Peers Misconceptions (false
positives)
False Convinced True Convinced Internet Misconceptions (false
negatives)
True Convinced True Not Internet Guessing, lack of
convinced confidence
True Not False Not Book Don't understand the
convinced convinced concept
False Convinced False Convinced Internet misconceptions
False Convinced True Not Book Don't understand the
convinced concept
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The critical thinking skills questionnaire comprises 20 statement items divided into six indicators.
The grid of the critical thinking skills questionnaire can be seen in Table 3.

Table 3. Critical Thinking Skills Grid

No Critical Thinking Skills Statement Items Total
Indicator Favourable Unfavourable
1 Analyze arguments 5,6 11,14 4
2 Able to ask 1 3 2
3 Able to answer questions 4 8 2
4 Solve the problem 2,7,17 10, 15,9 6
5 Draw conclusions 12 13 2
6 Skills evaluate and'assess the 19,18 16, 20 4
results of observations
Total 20

The Scale Used In The Critical Thinking Skills Questionnaire Is A Likert Scale With 5 Scales.
Meanwhile, Strongly Agree Was Given A Score Of 5, Agreed Was Given A Score Of 4, Undecided Was Given
A Score Of 3, Disagree Was Given A Score Of 2, And Strongly Disagree Was Given A Score Of 1. To See The
Categories Of Students' Critical Thinking Skills Can Be Seen In Table 4.

Table 4. Categories of Students' Critical Thinking Skills

No Convert The Score Of Critical Thinking Skills Category
1 0-45 Less
2 46-50 Not Good
3 51-65 Neutral
4 66-75 Good
5 76-100 Very Good

The Categories Of Misconceptions Can Be Seen In Table 5.

Table 5. Categories of Misconceptions

Misconception Interval Category
0-30 Low

30-70 Medium
70-100 High

(MINARNIET AL., 2018)

Data Collection In This Study Began With Giving Students A Misconception Test In The Format Of
A Five-Tier Test On Electric Field Material To Fill In. After That, The Critical Thinking Skills Questionnaire
Was Redistributed Related To The Misconception Question To Obtain Data According To The Researcher's
Needs. The Data Obtained In This Study Is In The Form Of Inferential Statistics Used As Hypothesis
Testing. However, Before Carrying Out Hypothesis Testing, The First Step Is To Carry Out Normality And
Homogeneity Tests As A Condition Of Analysis. The Normality Test Is Carried Out To Determine Whether
The Data Is Normally Distributed. A Homogeneity Test Was Carried Out To Determine Whether The Data
Variance Between The Independent Variable Group And The Dependent Variable. After Testing Normality
And Homogeneity, They Test The Hypothesis Using A Simple Linear Regression Technique And A Simple
Correlation Technique, Namely Pearson Product Moment.

3. RESULT AND DISCUSSION

Result
The results of the descriptive statistical analysis of critical thinking skills and misconceptions can
be seen in Table 6.
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Table 6. Data Description

Statistics Critical Thinking Skills Misconceptions
Number of students 80 80
Number of items 20 11
Means 68.50 6.00
Median 61.00 8.00
Standard deviation 9.91 0.24

The Normality Test Results For Students' Misconceptions And Critical Thinking Skills Can Be Seen
In Table 7.

Table 7. Normality Test Results

Kolmogorov-Smirnov

Variable . .
Sig. df Conclusion
Misconceptions 0.180 80 Normal
Critical Thinking Skills 0.124 80 Normal

Based on Table 7, the results show that the data is normally distributed because the significance
score is greater than 0.05 (Bungsu et al,, 2019). The results of calculating the correlation between critical
thinking skills (X) and misconceptions (Y) using SPSS are presented in Table 8.

Tabel 8. Correlation Value of Critical Thinking Skills and Misconceptions

X Y
X Pearson Correlation 1 -0.390
Sig. (2-tailed) 0.002
N 80 80
Y Pearson Correlation -0.390 1
Sig. (2-tailed) 0.002
N 80 80

Based on the data in Table 8, the p-score = 0.002 means p<a. It means that Ho is rejected and Ha
is accepted. Therefore it is proven that there is a relationship between critical thinking skills and students'
misconceptions at SMA N 8 Jambi city. Based on the results of the description of critical thinking skills and
misconceptions, it was found that the mean was 68.50 and 6.00, which means that the student’s critical
thinking skills were neutral. The students' misconceptions were classified as moderate. From the
explanation above, it was found that the five-tier test instrument saw students getting information to
answer a questionnaire about misconceptions from various sources, namely textbooks, teachers, the
internet, and peers. Students who experience misconceptions mostly get them from the internet.
Therefore, students cannot immediately accept what they read but must understand what they are
reading from the internet, especially the material of forces and fields that are still abstract. In critical
thinking skills, students can analyze and understand the questions well.

Discussion

From the correlation test results, it was found that p-score = 0.002 means p<a, which means that
Ho is rejected and Ha is accepted. These results show a relationship between students' critical thinking
skills and misconceptions. This relationship can be seen when students study in class, where if the teacher
explains that it is still teacher-centered, students will not understand what they are learning. However, if
the teacher is teaching and teaching students to search and dig up the information they need, this can
build students' critical thinking skills so that misconceptions can be reduced. If misconceptions are high,
critical thinking skills are low. Conversely, if critical thinking skills are high, students’' misconceptions are
low (Gal-Ezer & Trakhtenbrot, 2016; Kizilcik et al., 2021; G. Liu & Fang, 2016). When critical thinking skills
are high, it means that students understand and understand and can analyze the questions that have been
given. Therefore critical thinking is needed to check the correctness of the information to decide whether
information can be accepted or not. The same is true in working on questions given by educators. In the
research conducted to identify these misconceptions, there is an update. This update can be seen from the
analysis of the relationship of critical thinking skills to the level of students' understanding of concepts
using a five-tier instrument to identify students' misconceptions about the style and terrain material. This
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study aims to identify students' misconceptions by analyzing the confidence level in students' answers in
answering the five-tier diagnostic test instruments at the second and fourth tiers. In contrast, the causes of
misconceptions are identified from students' choices in answering reasons at the third tier, and the
information students get in answering questions at the fifth tier.

One of the abilities needed in learning is critical thinking skills (Sujarwo et al.,, 2020; Zain &
Jumadi, 2018). Critical thinking skills can analyze and evaluate information (Maknun, 2020; Purwati et al,,
2016; Setiya Rini et al., 2020; Spector & Ma, 2019). Critical thinking skills are a top priority in education to
achieve the learning objectives set (Diani et al, 2019; Gunawan, 2019; Hasnawati et al, 2021;
Muhammadiyeva et al., 2020). With critical thinking skills, students can understand and be able to analyze
problems properly to achieve learning objectives (Darmaji et al., 2020). It is easier for teachers to cultivate
students' critical thinking skills if they are aware of the nature of critical thinking and how to cultivate it in
classroom practice. The limitations of this study are that first, this study only identified misconceptions
using a five-tier instrument. The second limitation is that the material contained in this study is only
forces and fields contained in the electric, magnetic and gravitational sub-materials. Then thirdly, this
study looks at the relationship between critical thinking skills and misconceptions. Critical thinking skills
are related to the occurrence of misconceptions. Furthermore, recommendations for further research are
where in the analysis of the relationship of critical thinking skills to misconceptions in the five-tier format,
this test is only limited to identifying and knowing the information that students get to answer questions
and the relationship of critical thinking skills to misconceptions in the material style and terrain. We
already know that physics material in education is extensive, so it is not just about forces and fields. With
this, further research can be carried out with other physics materials.

4. CONCLUSION

Based on the results of the data obtained with descriptive scores, misconceptions and critical
thinking skills are still classified as moderate and good. For the results of the correlation test, it was found
that there was a significant relationship between critical thinking skills and misconceptions in the matter
of forces and fields with sub-materials, namely electricity, magnetism, and gravity. With this relationship,
it can reduce the occurrence of misconceptions slowly, although it cannot simultaneously overcome the
occurrence of misconceptions.
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