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ABSTRACT
Metacognition skills (MS) is an individual's ability to evaluate and regulate his own thinking. Critical

thinking skills (CTS) is the ability to apply the knowledge to solve problems, evaluate information,
and make solutions. Conceptual understanding (CU) refers to an integrated and functional
understanding of scientific knowledge. This study aims to analyze the correlation between MS and
CU on motion system; CTS and CU; and MS and CTS. This research was conducted at Public High
School (PHS) 3 Bekasi in February - March 2021 by involving a sample of 110 students of Grade 11
Mathematics and Science Class, who were selected through simple random sampling technique. The
instrument used were the essay test, and a multiple-choice test distributed online. The research
method is descriptive method with correlational studies. The results show that there is a positive
relationship between MS and CU on Motion System with a correlation of 0.967; CTS and CU with a
correlation of 0.431; and MS and CTS with a correlation of 0.978.
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Introduction

The 21st century is characterized by developments information and communication technology
has accelerated global competition and has a significant impact on great for education. This
development led to students must have skills such as information, media, and technology skills;
communication and collaboration skills; as well as critical thinking and problem-solving skills so
that can be successful in life and at work (Pheeraphan, 2013). Students who have knowledge and
skills in dealing with change will be able to adapt to changing situations where in this case 21st
century skills will be able help a person learn and adapt to changes that occur all the time
(Ongardwanich et al.,2015). These skills emphasize that students can apply technology through
literacy digital, creative, and critical in the thought process, and possess excellent interpersonal
and social skills good.

Education is a process of developing the thinking intelligence of students so that they are
ready to compete in the era of advanced knowledge. One of skills that must be developed in
education is a thinking skill (Putri et al.,, 2018). Thinking skills not only requires ability
remembering but also need other abilities higher levels such as analysis, synthesis, and evaluation
(Yuriza et al., 2018). Therefore, skills thinking is associated with the learning process because
there is close relationship between thinking and learning skills (Yee et al., 2015).

Education can push students ready to compete by increasing intelligence, the ability to
reason, creativity, and critical thinking. Education does not only contribute to shaping
knowledge, skills, and attitudes but can also directing students to increase their curiosity, thus
helping students in obtaining deeper understanding of knowledge.

Biology is one of the subjects with extensive study and requires detailed delivery appropriate
in learning (Hardianti et al., 2014). Students perceive biology as a difficult subject and requires
the ability to memorize because of the many foreign terms used and the breadth of material
coverage discussed (Nisa et al., 2015). Biology has complex concepts and problems that must be
studied so that the solution in biology too requires a good understanding of concepts especially
when dealing with materials with high difficulty and complex (Raida, 2018). Biology has concepts
concept that is difficult to understand, one of which is due to there are many sequences of
processes, mechanisms, or stages that dynamic, as well as foreign vocabulary that makes students
have difficulty imagining the material being studied (Tasyari et al., 2021). One of them is like in
material about systems in the human body. Understanding human body systems requires
correlation structure with function, but in learning between structure and function it is not seen
directly and is often explained in a very complex (Mathai & Ramadas, 2009). One of the materials
from the human body system is a movement system. Movement system is matter of biology that
describes the skeleton, bones, muscles, joints, and disturbances in the human movement system
that is taught at the high school level in grade 11 of odd semester.

Based on the results of observations on student learning outcomes of PHS 3 Bekasi in the
Final Semester Assessment of the 2020/ 2021 academic year, the percentage of students'
incompleteness in biology grade 10 was 47.30% with minimum completeness criteria (KKM) is
70. Low cognitive understanding of students may occur due to lack of role active students in the
learning process. Student’s curiosities are very low and most of students will not ask if they are
not required asked by the teacher. Students only receive explanation from the teacher without
trying to dig deeper. So, the question that arises is only a question that have been discussed or
questions that have the answer listed in the teaching materials. On the other hand, the teacher too
rarely gives a problem to be analyzed or evaluated, so that students feel surprised and have
difficulties to solve the higher order thinking problems (Hadi et al., 2018).
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Critical thinking skills are one of the higher orders thinking skills that need to be mastered
by students to allow students do analysis, evaluation, and solving the problem innovatively
(Ichsan et al., 2019). Critical thinking skills defined as a set of abilities or cognitive skills related
to logical analysis and evaluation of arguments (Stupnisky et al., 2008). Critical thinking is one of
the important competencies on helping students in transferring knowledge and apply problem
solving skills (Rini et al al., 2020). Critical thinking is seen as an ability which can critically reflect
on personal experience. Critical thinking is not about conclusions achieved by students but
concerns how the process that students go through to reach that conclusion. Critical thinking
skills are important to have because they are related to with how the student's thinking process
solve an existing problem. Critical thinking can easily be done by someone who have a character
as a critical thinker.

Ability to use thinking processes critically will allow students to see several different
opinions or the similar ones. Students who apply critical thinking skills will be responsible for
their own opinions (Pintrich, 2004). In applying of critical thinking skills, students will go through
several thinking processes such as: analyze information from observations, experiences, and
reasoning to be able to decide, and give accurate and reasonable results or conclusions. Through
the critical thinking skills, students will actively form and build knowledge and understanding
his own cognitive abilities then apply it to solve a problem.

Metacognitive refers to thinking skills high level involving active control of the process
cognition in learning (Kozikoglu, 2019). Students must be actively involved in the process of
learning, such as being able to plan, monitor, regulate, and control cognitive procedures.
Metacognition is related to the development of thinking critically and is an important aspect in
improving cognitive abilities. Students also need metacognitive to improve thinking skills and
problem solving. Therefore, metacognitive related to students' critical thinking and cognitive
development, especially in concept understanding. Application of metacognitive and good
critical thinking is to use the ability higher order thinking and dealing with cognitive ability in
understanding the material studied.

Previous research by Miharja et al. (2019) with the research population is fourth semester
students State Universities, information obtained that metacognitive skills and critical thinking
positively correlated with cognitive learning outcomes on genetic material. Based on the research,
there is an equation from the use of critical thinking variables, metacognitive, and cognitive
learning outcomes. While the difference is that in this study the population of the study were
students of Grade 11 of public high school, with learning outcomes seen from the understanding
of students' concepts, and from the material used. Therefore, researchers try to search about the
relationship between metacognitive skills and critical thinking skills with students'
understanding of concepts using the subject of the motion system, through literature review.

Methods
Research Design

This research is descriptive research with a correlational study, in which a test aims to
measure the degree of relationship between variables (John, 2008). The variables studied
consisted of three variables, there are metacognitive skills (X1) and critical thinking (X2) as
predictor variables and understanding of motion system concepts as criterion variables (Y). The
research design used is designed in Figure 1.
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FIGURE 1. Research design relationship of metacognitive skills (X1) and critical
thinking (X2) with understanding the concept of motion systems (Y)

Population and Sample

The population and sampling were selected through multi stages of random sampling with
the target population being all students of PHS in Kota Bekasi and then using a purposive
sampling technique to select PHS in West Bekasi. Furthermore, by cluster random sampling, PHS
3 Kota Bekasi was selected from all public high schools in West Bekasi. Sampling through cluster
random sampling technique selected 114 students of Grade 11 Math-Science (MIPA) as
respondents and through simple random sampling technique, 110 students of Grade 11 of MIPA
were selected as research samples.

Research Instrument

This research uses two instruments: essay test and multiple-choices test. The essay test was
used for critical thinking and metacognitive variables integrated with the critical thinking essay
test for motion system material where the number of questions on the instrument is 10 questions.
Assessment of metacognitive skills was then assessed using the assessment rubric by Corebima
(2009) while critical thinking skills were assessed using the assessment rubric of Finken and Ennis
(1993). The instrument consists of six dimensions with indicators (Facione, 2011) namely
interpretation (Identifying a problem), analysis (Identify and analyze arguments), evaluation
(Consider the credibility of statements; Make observations and make judgments), inference
(Identify available evidence to draw conclusions), explanation (Define terms and consider
definitions; Explain assumptions), and self-regulation (Determine an action to be taken).

The multiple-choice test instrument for the motion system material is used for the variable
understanding of the concept from motion system where the number of questions on the
instrument is 20 questions. The instrument consists of seven dimensions with indicators
(Anderson et al, 2001) namely interpreting (explaining, paraphrasing, or interpreting
information according to their own opinion), exemplifying (giving certain examples or
illustrations of a concept), classifying (categorizing, classifying, or determine something falls into
a certain category), summarize (summarize or generalize a general thing), conclude (draw
conclusions from the information presented), compare (integrate two or more things to detect
differences or similarities), and explain (describe the meaning of something clearly).

The validity test for metacognitive and critical thinking skills essay tests using Pearson
Product Moment at a significance level of = 0.05 and Cronbach's Alpha reliability test at a
significance level of = 0.05. While the validity test of multiple-choice questions for understanding
concepts in the motion system uses the Biserial Point formula at a significance level of = 0.05 and
the reliability test uses Kuder Richadson 20 (KR-20) with a significance level of = 0.05. The validity
test for the essay test instrument with SPSS version 25 showed that of the 10 items tested, there
were 9 valid questions and 1 invalid item with details in Table 1.
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Table 1. Validity Test for Essay Test Question Instruments

No. Result No Result
1 VALID 6 VALID
2 VALID 7 VALID
3 VALID 8 INVALID
4 VALID 9 VALID
5 VALID 10 VALID

While the results of the reliability test of the essay test items showed that the motion system
essay test instrument was declared reliable as listed in Table 2.

Table 2. Reliability Test for Essay Test Instruments

Cronbach’s Alpha N of Items
0.584 9

The validity test for the instrument for multiple-choice test questions with SPSS version 25
showed that from the 20 tested items there were 14 valid items and 6 invalid items with details
in Table 3.

Table 3. Validity Test for Multiple Choice Test Instruments

No Validity No Validity
1 VALID 11 VALID
2 VALID 12 INVALID
3 VALID 13 VALID
4 INVALID 14 VALID
5 VALID 15 VALID
6 VALID 16 VALID
7 INVALID 17 VALID
8 VALID 18 INVALID
9 VALID 19 INVALID
10 VALID 20 INVALID

While the results of the reliability test of the multiple-choice test items showed that the
multiple-choice test items were declared reliable as listed in Table 4.

Tabel 4. Reliability Test for Multiple Choice Question Instruments
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Cronbach’s Alpha Based on
Standardized Items

0.780 0.816 14

Cronbach’s Alpha N of Items

Data Analysis Technique

Data analysis techniques used in this study using descriptive analysis techniques with SPSS
version 25 include the calculation of the minimum score, maximum score, mean, and standard
deviation of each variable. The prerequisite test was in the form of normality test using the
Kolmogorov-Sminov test (a = 0.05) and homogeneity test using the Bartlett test (a = 0.05).
Furthermore, multiple regression correlation test was performed with = 0.05 and correlation test
using Pearson Product Moment (a = 0.05) to determine the level of correlation or relationship.

Result and Discussion

Result

The results showed that there were six categories of metacognitive skills in students (Corebima, 2009),
namely: criteria Naive as much as 0%, at risk as much as 2%, fair as 17 %, satisfied as much as 19%, good as
much as 60%, excellent as much as 2 % with details as in Table 5.

Table 5. Interpretation of Metacognitive Skills Score

No Score Range Category StTuo(;:Lt Percentage (%)
1 0-16 Naive 0 0
2 17-33 Atrisk 2 2
3 34-50 Fair 19 17
4 51-67 Satisfied 21 19
5 68-84 Good 66 60
6 85-100 Excellent 2 2

The results showed that there were six dimensions of critical thinking skills with the percentage of
achievement, namely the interpretation dimension 74%, the analysis dimension 81%, the evaluation
dimension 82%, the inference dimension 83%, the explanation dimension 83%, and the self-regulation
dimension 78% with details as in Table 6.

Table 6. Interpretation of Critical Thinking Skills Score

No Dimension TOt?tleYnalid Student Score = Max Score Perc(ﬁz)tage
1 Interpretation 1 405 550 74
2 Analysis 1 448 550 81
3 Evaluation 2 905 1100 82
4 Inference 1 454 550 83
5 Explanation 2 910 1100 83
6 Self-regulation 2 855 1100 78
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The results showed that there were five categories of understanding the concept of
movement systems in students (Arikunto, 2010), namely: very poor criteria as much as 1%, poor
as much as 1%, fair as much as 21%, good as much as 17%, very good as much as 60 %with details
as in Table 7.

Tabel 7. Interpretation of Scores from Understanding the Concept of Movement System

No Score Range Category S?;:Lt Percentage (%)
1 0-39 Very poor 1 1
2 40-55 Poor 1 1
3 56-65 Fair 23 21
4 66-79 Good 19 17
5 80-100 Very Good 66 60

Analysis Prerequisite Test

The normality test was carried out using the Kolmogorov-Smirnov (KS) test while the homogeneity test
was carried out by the Bartlett test at level = 0.05 using SPSS version 25. Based on the results of the KS test
and Bartlett test, it was found that the data were normally distributed and had the same or homogeneous
variance as shown in Table 8.

Table 8. KS Normality Test and Bartlett Homogeneity Test

Type of Test a Significance Result
Uji KS 0.05 0,200 Normal distribution
Uji Bartlett 0.05 0,000 Have the same

variances

Hypothesis Testing

The results of the calculation of the multiple linear regression model of metacognitive skills
(X1) and critical thinking (X2) with understanding the concept of the motion system (Y) obtained
constant a = 31.741, regression coefficient b = 1.177, and regression coefficient c = 0.348. Thus, the
simple linear regression model is = 31.741 + 1.177X1 + 0.348X2. This means that for every addition
of one value of metacognitive skills (X1), the level of understanding of the concept of the
movement system (Y) of students increases by 1.177 and for every addition of one value of critical
thinking skills (X2), the level of understanding of the concept of the movement system (Y) of
students increases. of 0.348. Based on calculations using SPSS version 25 obtained a positive
relationship between metacognitive skills (X1) and critical thinking with understanding the
concept of the motion system (Y) with a correlation coefficient of 0.978 which includes very strong
criteria and the contribution value of metacognitive skills (X1) and critical thinking (X2) together
on the understanding of the concept of the motion system (Y) of 95.7% where based on the results
of the simple correlation regression test of each predictor variable it was found that the
contribution of metacognitive skills (X1) to the understanding of the concept of the motion system
(Y) was 92.5 % and the contribution of critical thinking skills (X2) and understanding of motion
system concepts (Y) is 18.5%.

162 | BIOEDUKASI: Jurnal Pendidikan Biologi



BIOEDUKASI: JPB Vol. 14(2) 2021 | 156 — 170

Discussion

Based on the results of the study, there is a positive relationship between metacognitive skills
and understanding motion system concept. This positive relationship shows that the higher the
level of metacognitive skills possessed, the understanding of the concept of the movement system
of students is also higher. This is in accordance with the results of previous studies which showed
that there was a significant relationship with a strong correlation between students'
metacognition and conceptual understanding (Saputri et al., 2019).

Students with a high level of metacognitive skills will have cognitive learning outcomes, one
of which is indicated by a higher concept understanding when compared to students with a lower
level of metacognitive skills. This is in accordance with research by Kristanti (2015) which states
that there is a relationship between metacognitive skills and cognitive learning outcomes of
students with a strong correlation category. Other research also shows a positive relationship
between metacognitive skills and understanding of biological concepts where the increase in
metacognitive skills is followed by concept understanding (Basith et al., 2014).

Education in the 21st century requires students to be able to access their understanding
accurately (Miller, 2017). Metacognition is one of the important skills for students to have because
it is a higher thinking process by involving active control of students' cognitive processes such as
planning, predicting, testing, perfecting, checking and evaluating so that metacognition can
reflect students' understanding of what is being though (Yusnaeni et al., 2020). The use of
metacognitive skills makes students aware of their weaknesses and strengths in learning so they
can know what should be done and monitor the actions that have been taken.

Metacognitive skills are skills that are considered valuable for students to have (Bae & Kwon,
2019). The use of metacognitive skills is not limited during the learning process but can also be
used in everyday life which makes students become independent individuals, for example, such
as making personal summaries, trying suitable learning strategies, being more flexible in
accepting and processing an idea. Activities that lead to metacognition will improve student
learning outcomes (Fouché, 2011).

The correlation coefficient obtained based on the tests carried out was 0.962 (a = 0.05) with a
correlation interpretation, which means that the relationship between metacognitive skills and
understanding of the movement system concepts of students is categorized as very strong. This
very strong relationship shows that high metacognitive skills are associated with high cognitive
learning outcomes of students. These results agree with Yusnaeni et al. (2020) revealed that
metacognitive skills play an important role in improving student learning outcomes.

Based on Table 5, the results of the study show that of the 110 research samples, 2% are
included in the at-risk category, which means that students do not have awareness as a process,
while 17% are in the not really category, namely students are unable to separate what can be
thought and how. he thought. The low level of metacognitive skills is caused by the lack of
students training themselves in solving a problem because the more often they are trained, the
higher their metacognitive skills will be. Metacognitive skills that are used well will make
students able to solve problems well, on the contrary if they are not used properly they will be
less able to solve problems properly (Nurhayati et al., 2017).

There are 19% of students in the developing category, which means that if there is
encouragement and support, students can go to their own thinking awareness. Then the other
60% are categorized as ok, which means that students are aware of their own thinking and can
distinguish the stages of input, elaboration, and output of their thoughts. Students also often use
models to organize their own thinking and learning. Meanwhile, only 2% of students are included
in the super category, which means that students have used metacognitive skills regularly to
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regulate their own thinking and learning processes. Students are aware of and can also use well
the various possibilities of thinking and reflecting on their thinking processes. Differences in the
level of metacognitive skills in students can be caused by several factors such as learning
strategies, learning environment, and motivation. In addition, age and experience are considered
to have a strong contribution to differences in the level of students' metacognitive skills
(Anderson, 2002).

Metacognitive skills contributed 92.5% to students' understanding of the movement system
concept while 7.5% was caused by other factors. Based on previous research, one of the other
factors that might contribute to learning outcomes is self-concept which has a contribution value
of 30.5% (Rodiah et al., 2020). These results are supported by previous research which states that
the contribution of metacognitive skills to learning outcomes is 54.9% (Kristiani, 2015) and
research by Basith et al (2014) which states that metacognitive skills contribute 54.2% to
understanding biological concepts.

Based on the results of the study, there is a positive relationship between critical thinking
skills and understanding the concept of the motion system. Previous research stated that there is
a positive correlation between critical thinking and student learning outcomes (Annisa et al.,
2020). This positive relationship shows that the higher the level of metacognitive skills possessed,
the understanding of the concept of the movement system of students is also higher. It further
means that increasing critical thinking skills will improve student learning outcomes (Shobirin et
al., 2019). Critical thinking skills can be used by students to understand and apply concepts so
that conceptual understanding can be achieved (Wulandari, 2018).

Critical thinking skills are the process of using cognitive abilities or strategies that can
increase the acquisition of the goals to be achieved. It also includes the process of solving
problems, formulating influencing factors, calculating various possibilities, and drawing a
decision (Halpern, 2013). The use of critical thinking is one of the skills that globally is the goal of
education in the learning process, so it is important for teachers and students to have.

The use of critical thinking skills is an effective way for students to improve their
understanding of concepts (Chukwuyenum, 2013). Learners can gain knowledge through the
discovery process from a variety of existing information so that it involves students in
understanding the material and concepts more clearly. From the knowledge gained and then
applied in new contexts related to daily live, it can strengthen the understanding of the concepts
of the material that has been studied (Cepni et al., 2017).

The correlation coefficient obtained based on the test is 0.431 (a = 0.05) with the interpretation
of correlation which means the relationship between critical thinking skills and understanding of
the movement system concept of students is categorized as fair, while the contribution value of
critical thinking skills to understanding the concept of the movement system is 18.5%. This result
is far enough when compared with the research of Shobirin et al. (2019) which shows that critical
thinking skills are correlated with student learning outcomes with a value of 0.753 or categorized
as strong with a contribution value of 56.8%. Other research also states that critical thinking skills
contribute to learning outcomes by 73.9% with a correlation value of 0.860 or categorized as very
strong. (Mite & Corebima, 2017).

The contribution of critical thinking skills to understanding concepts is quite low when
compared to this other research. One of them is caused by students who are not accustomed to
using their thinking skills because they rarely face questions in a description format that require
higher order thinking skills in solving them (Lestari et al., 2019). Teachers who taught biology in
this research more often gave multiple choice questions when carrying out daily tests with a fairly
low level of difficulty. As a result, students feel surprised when faced with questions that are
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analyzing or evaluating a problem (Fauzi, 2019). Other research also shows that Indonesian
students have difficulty in solving higher order thinking questions (Hadi et al., 2018). This
condition is caused by the lack of opportunities for students to be able to answer these questions
in the learning process (Netri et al., 2018) (Netri et al., 2018).

Based on Table 6, the achievement of the lowest interpretation dimension compared to other
dimensions, which is 74%, implies that students are still less than optimal in understanding and
interpreting the meaning of the problem in the given question. Previous research stated that
students have not been able to understand the questions well because they are not familiar with
the problems given (Piatek-Jimenez, 2010). Students are accustomed to working on questions
with a fairly low level of difficulty so that when faced with questions that require high thinking
skills, they have difficulty understanding the meaning of the questions given. Interpretation is
the ability to understand and identify problems which can also be interpreted as conveying
understanding (Nolan, 2005). This means that students are also not able to convey and explain
their understanding well.

The self-regulation dimension obtained a result of 78%. Students with good self-regulation
will be able to solve problems appropriately and determine an action to be taken when receiving
information (Nuri et al., 2019). This dimension has the second lowest achievement after the
interpretation dimension. Based on the results of the study, students have difficulty in analyzing
problems because they have not been able to connect biological concepts that are relevant to their
daily lives. Students tend to be less concerned about observing events around them, even though
knowledge will be easier to understand when students feel involved in it either in the form of
personal experience or other people known (Utami et al., 2018). The achievement of the self-
regulation dimension which is lower than other dimensions indicates that students have not been
able to apply the skills of analyzing and evaluating results well, so that the ability to control
themselves in dealing with problems becomes less. (Rizky et al., 2020).

The next dimension is the analysis dimension, which is the ability of students to analyze
problems, information or events obtained (Zivkovil:, 2016). The results showed that the
dimension of the analysis obtained a high percentage of achievement, which was 81%. Analysis
is the skill of students in reviewing assumptions, ideas, classifying, distinguishing, and detecting
and analyzing an argument (Omar et al., 2012). In addition, students must be able to make
arguments based on theories that are relevant to their problem-solving abilities (Alfonso, 2015).
This percentage of achievement shows that students have been able to use reasoning or evidence
to convey their arguments and opinions supported by general concepts, although not in detail.
Students can identify the meaning of the question and then express their opinion in the form of a
reasonable argument.

The evaluation dimension achieved 1% higher than the analysis dimension, which was 82%.
Evaluation is the ability to assess statements or information obtained (Zivkovil:, 2016). Evaluation
is to assess the credibility of a statement which is an explanation of someone's opinion and to
assess the logical strength of a statement or argument. Evaluation means providing an evaluator
using certain criteria and making comparisons of statements or opinions (Omar et al., 2012). The
results show that students have been able to assess the credibility of well-presented statements
and evaluate the opinions that have been submitted. Students can use the information they have
to make judgments about the statements given and provide conclusions on the answers
produced.

The percentage of achievement of the highest dimensions of critical thinking skills in this
study, which was 83 %, was found in the inference and explanation dimensions. Inference means
identifying and gathering the data and evidence needed to draw reasonable conclusions. While
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explanation refers to the ability to explain assumptions or opinions convincingly about the results
of one's reasoning that leads to the conclusions reached (Facione, 2011). The results of the research
indicate that students are skilled in processing the information that has been obtained, which is
then used to draw reasonable conclusions based on the evidence provided. Students are also very
good at defining terms from something and even providing additional explanations in the form
of analogies that are relevant to their daily lives.

Critical thinking skills contribute 18.5% to students' understanding of the movement system
concept while 81.5% relates to other factors. This means that understanding the concept of the
motion system is not only related to critical thinking skills but there are other variables that also
contribute to cognitive learning outcomes. Where in this study is shown by understanding the
concept of the movement system of students. Several factors can relate to the cognitive learning
outcomes of students such as health, interests, motivation, talents, intelligence, and so on
(Shabani & Mohammadian, 2014). This is supported by previous research which showed that
there was a positive and significant relationship between motivation and learning outcomes
(Piliang et al., 2019). Thus, other variables that were not examined may have a higher contribution
to the understanding of students' movement system concepts. Based on the results of the study,
there is a positive relationship between metacognitive skills and critical thinking with
understanding the concept of the movement system (Siswati et al., 2020).

Activities in the learning process such as predicting, planning, monitoring understanding,
and evaluating cognitive development are metacognitive skills that occur every day (Stanton et
al., 2011). The thinking ability of students will develop with the help of metacognitive skills which
will then contribute to cognitive learning outcomes shown by understanding concepts. This is
because the ability to think will affect the level of understanding of students. In addition, in the
learning process, students are required to solve various problems which will stimulate students'
thinking skills. In the process, critical thinking skills can provide direction in thinking and help
determine the problems faced more accurately (Malahayati et al., 2015). Therefore, critical
thinking skills are needed in solving problems because students' understanding of concepts can
be obtained by constructing the knowledge they already have.

Good metacognitive skills will help students in conditioning the learning process carried out
such as determining suitable learning strategies, managing study time, with whom to study, and
monitoring the success of their learning. Meanwhile, critical thinking skills enable students to
train their thinking skills and gain an understanding of concepts that can improve their cognitive
abilities. This process indirectly improves students' cognitive learning outcomes so that both
contribute to understanding concepts in different aspects. These results are supported by
previous research which shows that there is a strong relationship between metacognitive skills
and critical thinking with cognitive learning outcomes (Wicaksono, 2014).

Metacognitive skills are used by students to find out how to organize and understand
thinking processes (Yusnaeni et al., 2020). Students who can control their thinking activities well,
then other thinking skills will also run, including one of them is critical thinking skills. The use
of metacognitive skills by students can also overcome difficulties in the learning process, while
critical thinking skills are useful as reflective feedback from the learning cycle to improve
students' thinking processes (Stanton et al., 2011). So that both metacognitive skills and critical
thinking contribute to improving cognitive learning outcomes, which in this study were
demonstrated by understanding the concept, although from a different point of view.

The correlation coefficient obtained based on the test is 0.978 (a = 0.05) with the interpretation
of the correlation which means the relationship between metacognitive skills and critical thinking
with understanding the concept of the movement system of students is categorized as very
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strong, while the contribution value of metacognitive and critical thinking skills is 95.7%. on the
understanding of the concept of the movement system of students with the contribution of
metacognitive skills of 74.2% and critical thinking skills of 21.5%. This result is in accordance with
the simple correlation regression test conducted on each variable where metacognitive skills
make a bigger contribution than critical thinking skills. The results of the contribution of predictor
variables in this study are also in accordance with previous research which states that
metacognitive skills and critical thinking together make a very large effective contribution,
namely 75.02% of student learning outcomes (Malahayati et al., 2015). If students apply
metacognitive skills in the learning process, critical thinking skills will be involved in it because
both belong to the higher order thinking skills needed in 21st century learning and contribute
very strongly to cognitive learning outcomes which in this study are shown by student’s
understanding concept

Conclusion

Based on the results of the study, it can be concluded that there is a positive or directly
proportional relationship between; metacognitive skills with understanding the concept of the
motion system, critical thinking skills with understanding the concept of the motion system, and
metacognitive and critical thinking skills with understanding the concept of the motion system.
Other researchers are advised to link with the contributions of various learning models, expand
the scope of the research area, increase the number of questions, and increase the research sample.
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