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Abstract. The aims of this study are to analyze and describe the metacognition of students who have high, moderate, and
low Self-Regulated Learning (SLR) in solving Higher Order Thinking Skills (HOTS) type problem. The research
method that used was qualitative, research subjects were taken from students who can provide information about the
results of their work to obtain complete data and stop when there was no information that can be extracted (saturated
data), then obtained 6 people consisting of students who have high, medium, low SLR. The Data collection technique
used was the think-aloud method. The data analysis technique used in this study was a model from Miles and Huberman.
Based on the data analysis, it can be concluded that: the metacognition of students with high SLR used metacognition in
the indicators to compose strategies and monitor actions to the maximum while at the evaluation stage they had not been
able to mention other alternatives to solve the problem, the metacognition of students with medium SLR used
metacognition to the maximum in the indicators of the stage of compiling strategies but at the monitoring actions they
had not been able to interpret the results of the answers and at the stage of evaluation they had not been able to mention
other alternatives to solve the problem, the metacognition of students with low SLR had not been able to use
metacognition to the maximum. Teachers must pay attention to students' self-regulated learning and metacognition in

solving HOTS problems.
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I. INTRODUCTION

Metacognition is the knowledge and awareness of a
person about thinking processes and their ability to it. This
ability is very important especially for the purposes of
efficient cognitive wused in solving problems. The
components of metacognition consist of three elements,
namely developing strategies or action plans, monitoring or
controlling actions, and evaluating or evaluating actions.
Students who have good metacognition skills in solving
problems will have a good impact on the learning process
and achievement as explained by Hofer & Pintrich (Ormrod,
2008) that the more students know about their thinking and
learning processes, the greater their metacognition
awareness and the better the learning process and
achievements they might achieve. Cognitive psychologists
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stated that students need to be trained to develop
metacognition in effectively solving problems (Desoete,
2007; Ozsoy & Ataman, 2017). Based on observations of
VIIIF grade students of MTsN 1 Pangandaran for 2 weeks of
6 lessons, it was found that students lack metacognition
abilities. This is indicated by the students who pay attention
well when learning but when the test cannot solve the
problem. This shows that metacognition is lacking. This
finding is reinforced by the research of Alfiyah and Siswono
(2014) which concluded that students of class VIII H of
SMP Negeri 1 Puri in Academic Year 2013/2014 have not
been able to use their metacognition properly in solving
mathematical problems. Another problem that researchers
obtained is related to solving mathematical problems, there
are students who when asked to do work on the board find it
difficult to explain how they get the answers. In line with the
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results of Bulu, Budiyono and Slamet (2015) in their
research on metacognition difficulties in SMA Negeri 1 Soe
that melancholic, choleric, sanguine, and phlegmatic
students have difficulty in using their meta-logic in solving
mathematical problems in material opportunities.

According to Supratman, Kosasih and Hermanto (2018)
that solving a problem is very important to be instilled in
students, the difficulty of solving this problem certainly
needs to be adjusted to the level of students in solving a
problem There are studies that show metacognition plays an
important role in cognitive activities in solving problems
(Anggo, 2011; Balk, 2010; Garrett, Mazzocco, & Baker,
2006). Ratnaningsih, Hidayat, and Akbar (2018) that if it is
seen from the depth or complexity of the mathematical
activities involved, mathematical thinking can be classified
into two types namely Lower Other Thinking Skills and
Higher Other Thinking Skills. Thinking skills are
fundamental to the education process. A thought can affect
learning ability, speed, and effectiveness of learning. HOTS
is a way of thinking that is higher than memorizing facts,
articulating facts, or applying rules, formulas, and
procedures (Thomas & Thorne, 2009). HOTS questions do
not mean difficult or convoluted questions, but questions
that are arranged proportionally and systematically (Arifin,
2017). The characteristics of HOTS are (1) evaluation with
criteria; (2) shows skepticism; (3) using logical analysis; (4)
systematic (Ernawati, 2016). The use of HOTS questions in
learning is expected to develop the ability to think critically
in solving the problems of the students. The term
independence learns the belief in the ability of a person to
solve problems without special help from others and an
unwillingness to be controlled by others. The relationship
between metacognition and SLR can be referred to from the
opinions of several experts including (Schraw, Crippen, &
Hartley, 2006; Winne & Perry, 2000; Zimmerman, 1990)
argue that SLR is also related to metacognition. Students
who have SLR will be able to plan, make goals, monitor
themselves, and evaluate themselves. This ability is a
reflection of students who have good metacognition skills.
SLR will develop learning situations that apply the
development of metacognitive abilities. Self-Regulated
Learning according to Amir and Risnawati (2016) is an
attempt to carry out learning activities alone or with the help
of others, based on his motivation to master a certain
material and competence so that it can be used to solve
problems.
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Il. METHODOLOGY

The research method used in this study was the qualitative
research method. Sugiyono (2017) stated that the qualitative
research method is a research method used to examine
natural object conditions, (as opposed to experiments) where
researchers are key instruments, data collection techniques
are carried out triangulated, data analysis is inductive, and
research results Qualitatively emphasize meaning rather than
generalization. This research was conducted in MTsN 1
Pangandaran. The subjects were six subjects; male students
who had high learning independence (MT1), female students
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who had high learning independence (MT2), male students
who had moderate learning independence (MS1), female
students who had moderate learning independence (MS2),
male students who had low learning independence (MR1),
and female students who had low learning independence
(MR2). The object of this study was the analysis of the
metacognition of students in solving HOTS type problems in
the material of flat side space in terms of learning
independence.

The data collection technique in this study used think-
aloud. According to Someren, Barnard, and Sandberg (1994),
think-aloud is a method of thinking hard by asking people to
think hard while solving problems and analyzing the
resulting verbal protocols. Think-aloud in this study was that
students express ideas that are thought of using verbal or
spoken sentences in the process of solving mathematical
problems so that the data obtained are verbal words and
written words. The technique of taking data sources by
taking the first person as a sample and then the researcher
asks who can provide more information needed. This
process continued until the researcher finally gets complete
and in-depth data from the data source and stops when there
was no information that can be extracted from previous
information (saturated data). Data needed in research was
collected through questionnaires, tests, and interview results.
This research data analysis technique referred to the data
analysis model of Miles and Huberman, which was done
through data reduction, data presentation, drawing
conclusions, and verifying conclusions.

I11. RESULTS AND DISCUSSION

Metacognition of students who have high learning
independence in solving HOTS type problems in the
material of flat side space building, when compiling an
action plan to solve the problem of flat side space presented,
all subjects consisting of 2 students with high learning
independence do think-aloud on reading activities after the
problem is given. Both subjects are aware of their thought
processes by identifying the information provided in the
problem by summarizing the information that is important in
the problem and verbally re-writing what is written in a
different sentence. This can be seen in the snapshot of the
results of the MT1 in Fig. 1.
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Fig. 1 MT1 Answers to HOTS Problems

Based on Fig. 1 at the stage of compiling an action plan to
solve metacognitive problems of HOTS type material to



build flat side spaces, subjects MT1 do think-aloud on
problem-solving activities. The MT1 subject can identify
information provided in the problem which includes known
information.

The following are excerpts from the results of the MT1
interview:

Q : After you read the problem in number 1, try to
explain what information can you find out from the
problem?

The information is known around the base of the tent
is 32 meters, then it is also known that the length and
width of the base of the tent are 5: 3, while the height
at the bottom of the tent is 1 / (9) times the height of
the tent and the height of the tent is 4, 5 meters.

This is in accordance with what Schraw (2006) stated that
planning involves choosing the right strategy and allocating
resources that affect the learning outcomes and planning
activities begin by identifying what is known. Next, the two
subjects explore the knowledge that they have previously
when interpreting the information that has been identified,
namely by mentioning the prerequisites or initial knowledge
needed to solve the problem of the subject as well as linking
previous concepts that have been learned and that are
relevant to the problem to be solved. Then the two subjects
make a solution plan that will be done by mentioning the
first thing that must be done. In addition, both subjects were
able to mention the concepts to be used in solving problems,
namely the concept of building a flat side space and the
reasons for using the concept and feeling confident being
able to solve the given problem by estimating the time limit
needed to solve the problem.

When controlling or monitoring their actions, both
subjects with high SLR, verifying and clarifying their
written answers that were not correct when explaining the
steps to solve the problem by making improvements to this
answer in accordance with what was stated by Halter
(Murtadho, 2013) that monitoring includes activities
supervise the learning process, monitor learning with its own
questions, provide feedback by completing other ways and
maintain concentration and motivation. Both subjects
realized the mistakes made in solving the problem after
being given a series of metacognitive questions and took the
initiative to clarify their incorrect written answers by
correcting the answers until the correct answers were
obtained. Next, the two subjects identified important
information in the problem so that when solving the problem
did not make a mistake. The subject identifies the strategy
used and classifies related ideas while exploring the reasons
for using the strategy when explaining the problem-solving
procedure. The subject also developed a solution plan that
was compiled by generating new information and stating the
problem in the form of drawings. Plan solutions that have
been prepared previously in accordance with what has been
done. The results of the study showed that the planning that
had been prepared previously, was carried out by the two
subjects when solving the given problem so that they were
able to interpret the results of the formulation of answers
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obtained by writing the final conclusions that answered the
problem in detail.

The answer of the MT2 subjects is aware of her thought
processes by evaluating or evaluating the final results
obtained whether they are correct and in accordance with the
problem or not and making improvements to the answers to
obtain the correct problem-solving results. This can be seen
from the written work of MT2 subjects in Fig. 2.

Fig. 2 MT2 Answers to HOTS Problems

This is in accordance with what was stated by Polya
(Fitrianti & Rizal, 2016) that there are two evaluation results
that have been made, namely 1) tracing each step of the
work done and 2) using other ways to validate the results
obtained in the first step. This is because MT2 subjects still
have problems in the expected results that need to be
corrected for the correct, while MT1 subjects are able to
solve problems and obtain the final results that really make
them do an assessment of the results of the work he wrote
with the results of research produced are correct and the
steps used are in accordance with the agreement. The second
subject can produce good work results because it is able to
obtain the final results obtained correctly and accordingly or
not. In addition, compiling them to make mistakes, both
subjects immediately solved this error after asking
metacognition questions when explaining the problem-
solving procedure with high SLR being able to answer all
that is meant by the correct end result and also identifying
the strategies used. Furthermore, students in the category of
high SLR can consistently answer all problems with the
correct end result because they can develop their
metacognition well so they can successfully solve the given
problem. This is in accordance with the opinion of
researcher Panaoura (2007) which states that the success of a
person in solving a problem is also influenced by his
metacognition. In  the formal operational stage,
metacognition of students who have entered adolescence is
expected to be able to provide alternatives to solve problems
because according to Piaget (Amir & Risnawati, 2016), in
this period ideally teenagers already have their own mindsets
in an effort to solve complex problems and abstract. The
subject is only fixated to use the problem-solving steps that
have been taught by the teacher. This might be caused by the



learning process that has been carried out less facilitating
students to train creative thinking of the students.

Based on the explanation above, it can be concluded that
the metacognition of students who have high independence
only meets the metacognition indicators, namely developing
strategies or action plans, controlling or monitoring actions,
while in evaluating or evaluating actions there are subjects
who have not been able to mention alternatives to solve
problems more effectively.

Metacognition of students who have SLR in solving
HOTS type problems in the material of flat side space is
derived from data from 2 research subjects namely MS1 and
MS2 subjects. When compiling an action plan to solve the
problem of constructing the flat side space presented, all
subjects consisting of 2 students with SLR are doing think-
aloud to the reading activities after the problem is given.
Both subjects first read by speaking or reading orally. Then
both subjects did a quick reading identified from fast-
moving eyes when reading the questions, then realized their
thought processes by identifying the information provided in
the problem, this is in accordance with opinion from
Muaddab (Fitrianti & Rizal, 2016) which states that planning
is a component of the plan of metacognition for identifying
and activating abilities in achieving goals.

Later, the two subjects explore the knowledge that they
have previously when interpreting the information that has
been identified by mentioning the prerequisite knowledge or
initial knowledge needed to solve the problem. This can be
seen in the following interview results.
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P : Prerequisite material is needed for this. For example,
when study factoring, you should first study the rank
of material.

MS1: Oh yes Mam, there will be blocks and prisms, which

means that the material is square, rectangular,
triangular, and Pythagoras theorem.
Q : Why is the material essentially square, rectangular,
triangular, and Pythagoras Theorem?
Because later we will look for the surface area of the
beam and prism, Mam.

Although initially, the subject of SLR was having
difficulty recalling that initial knowledge, all subjects in this
category were able to mention the initial knowledge and the
reasons for its use after being given a series of metacognitive
questions in the interview. Then the two subjects make
predictions about the planned solution that will be done by
mentioning the first thing that must be done. In addition, the
two subjects were able to mention the concepts to be used in
solving problems, namely the concept of building a flat side
space and the reasons for using the concept and feeling
confident being able to solve the given problem by
estimating the time limit needed to solve the problem. When
controlling or monitoring their actions, both subjects are of
moderate independence, verifying and clarifying their
incorrect written answers until the correct answer is obtained
when explaining the problem-solving steps by correcting and
re-checking the answers. Both subjects realized the mistakes
made in solving the problem after being given a series of
metacognitive questions and took the initiative to clarify

MS1:
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their incorrect written answers by correcting the answers
until the correct answers were obtained. This is indicated by
the written work of the following MS2 subject which has
undergone improvement after the subject realizes an error in
the completion procedure (see Fig. 3).
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Fig. 3 MS2 Answers to HOTS Problems

Furthermore, the subject identifies important information
in the problem so that when solving problems do not make
mistakes. The subject identifies the strategy used and
classifies related ideas while exploring the reasons for using
the strategy when explaining the problem-solving procedure.
The subject also developed a solution plan that was
compiled by generating new information and stating the
problem in the form of drawings. The solution plan that has
been prepared previously includes the concept to be used,
the first thing to do, and predict the deadline to solve the
problem in accordance with what has been done. This shows
the planning that has been prepared beforehand, carried out
by the subject when solving the problem given so that they
are able to interpret the results of the formulation of answers
obtained by writing the final conclusions that answer the
problem even though not detailed and only in outline only
namely writing a minimum area of the fabric to cover tent in
accordance with what was asked in the problem. However,
there is one medium SLR that has not interpreted the results
obtained at the conclusion of the answers, namely the subject
MS1 while the subject MS2 is able to interpret the results of
the formulation of the answers obtained by writing the final
conclusions that answer the problem, this may be due to the
most MS1 subjects many make mistakes when solving a
given problem compared to other subjects the subject is too
focused to make improvements to the results of solving the
problem so that it ignores the steps to interpret the final
results obtained

When evaluating learning outcomes, a student should
reflect on himself by changing his study habits and strategies
if necessary, if this is deemed incompatible with the needs of
his environment (Risnanosanti, 2008). If it is associated with
solving mathematical problems when evaluating the results
of solving problems obtained, a student should be able to
reflect by changing the steps or strategies used if it is



deemed unsuitable if applied to the problems needed. In
addition, according to Piaget (Amir & Risnawati, 2016)
students who have entered adolescence should have the
ability to self-introspection and self-awareness. in solving
problems, this ability includes the ability to evaluate its
success in solving problems, discard or change strategies to
solve problems that are less precise, and can identify
alternatives to solve other problems. Subjects with moderate
SLR when evaluating their actions identify the strategies
used. MS1 subject can mention a more effective settlement
step but there is one subject with moderate SLR namely
MS2 subject apparently cannot mention alternatives to solve
problems more effectively and assume that the steps taken
are the most effective steps. Footage of the results of the
interview regarding this is as follows.
Q :In your opinion, are there any more effective
remedial steps than this?
MS2: In my opinion, it is okay to use a combination of
blocks and prisms. The problem is making me dizzier.
So | use trapezoid Mam.

Based on the explanation above, it can be concluded that
the metacognition of students who have SLR is only
fulfilling the metacognition indicators, namely compiling a
strategy or plan of action while in controlling or monitoring
the actions there are subjects who have not been able to
interpret the results obtained at the conclusion of the answer,
namely the subject MS1 and in evaluating or evaluating or
judging the actions of there subjects who have not been able
to mention alternatives to solve problems more effectively.
Metacognition of students who have low SLR in solving
HOTS type problems in the material of flat side spaces.
Derived from MR1 and MR2 data. When compiling an
action plan to solve the problem of constructing the flat side
space presented, all subjects consisting of 2 students with
low SLR do think-aloud to the reading activities after the
problem is given. The two subjects first read aloud (reading
aloud), then the two subjects did a quick reading identified
from the fast-moving eyes when reading the questions,
realized their thought processes by identifying information
given in the problem and explaining verbally what was
written with sentences that differed, according to the opinion
of Pulmones (2007) that planning in solving problems can
include thinking and writing what is known and what is not
known and identifying where to find information that is not
yet known. This can be seen in the written answers of the
MR1 subject in Fig. 4.
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Fig. 4 MR1 Answers to HOTS Problems
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When exploring the previously held knowledge when
interpreting the information that has been identified, almost
all subjects have difficulty remembering the initial
knowledge needed to solve the given problem. Only MR1
subjects who were consistently able to explore previously
owned knowledge by mentioning the prerequisite knowledge
or initial knowledge needed to solve the problem and the
reasons for using that initial knowledge, this is different
from MR2 subjects who consistently seem to have difficulty
digging up prior knowledge they previously had to help him
solve problems even though the subject feels capable of
solving problems Then students with low SLR make
predictions about the planned solution that will be done by
mentioning the first thing that must be done. MR2 subjects
are not able to mention the concepts that will be used in
solving problems but they are confident of being able to
solve given problems by estimating the time limit needed to
solve the problem. When controlling or monitoring their
actions, the two subjects with low SLR, verifying and
clarifying their written answers that were not correct until
the correct answers were obtained when explaining the steps
to solve the problem by making corrections and re-checking
answers.

All subjects realized the mistakes made in the results of
solving the problem after being given a series of
metacognitive questions and taking the initiative to clarify
the written answers that were not correct by making
corrective answers. Furthermore, the subject identifies
important information in the problem so that when solving
problems do not make mistakes. The subject identified the
strategy used and classified related ideas while exploring the
reasons for using the strategy when explaining the problem-
solving procedure. The subject also developed a solution
plan that was compiled by generating new information and
stated the problem in the form of a picture of the subject
MR2 was able to carry out a solution plan that had been
prepared before when solving the problem which included
the concept to be used and the first thing to do even though it
was unable to predict the time limit to solve the problem has
been done so that the time needed to solve the problem is
relatively long as well as the subject of MR2 who is able to
carry out the planned solution prepared even though he does
not know the concept terms being used, while the subject of
MR1 when confirmed through interviews shows that there is
a mismatch of the plan with what has been done that is in the
first case what must be done when explaining the problem-
solving procedure. This shows students are not aware of the
previous thought process that has been done when planning
a solution that will be done. Though planning is one
important part of metacognition because it determines the
success of students in solving problems. On the other hand,
only MR2 subjects who were consistently able to interpret
the results of the formulation of the answers obtained by
writing the final conclusions that answer the problem even
though it is not detailed and outlines only, namely writing
down the minimum surface area of the tent in question in the
problem, which is shown in the snippet The results of the
MR2 written work can be seen in Fig. 5.
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Fig. 5 MR2 Answers to HOTS Problems

When evaluating or assessing their actions, both subjects
consistently assess or evaluate the final results of their work
correctly. The second is aware of the thought process that is
done well when evaluating the results of his written work.
Both subjects can evaluate the results of their work well
because they are able to assess whether the final results
obtained are correct and appropriate or not. When both
subjects make mistakes, immediately realize the error after
being given a question of metacognition when explaining the
problem-solving procedure so that both subjects are able to
answer all problems with the correct end result. Both
subjects can also evaluate the results of their work because
they are able to assess whether the final results obtained are
correct and appropriate or not. Both subjects understand
when the final result of their work is correct, both subjects
will believe that it is indeed true and when the final result
obtained is not correct, the subject feels hesitant and unsure
of the answer even though the subject has tried to clarify the
results of his written work several times make improvements
to the answers. Furthermore, when evaluating their actions,
subjects with low SLR also find it difficult to identify the
strategies used. All subjects with low SLR were unable to
mention alternatives to solving problems more effectively
and assumed that the steps taken were the most effective
steps. This is by the opinion of Kartika, Riyadi, and Sujadi
(2015) that students are not aware of the thinking process
that is done well when evaluating the results of work in
writing because the subject always states that the results of
the completion are correct even though there are still errors.

IV. CONCLUSIONS

Based on the results of data analysis, it can be concluded
that: (1) Students who have a high SLR, they used
metacognition at the indicator stage to strategize and monitor
actions to the maximum. Whereas at the evaluation stage
they have not been able to use other alternatives in solving
problems more effectively. (2) Students who have SLR were
using metacognition to the maximum on the indicators of
strategy development. While in monitoring the actions had
not been able to interpret the results of the formulation of
answers obtained by writing the conclusions of the answers,
and in the evaluation, the stage they had not been able to
mention other alternatives in solving problems more
effectively. (3) Students who have low learning
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independence had not been able to use metacognition to the
maximum.
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