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ABSTRACT
This study is a descriptive qualitative approach. The purpose of this study was to
describe level metacognitive skills of students in solving the problem solving test
item based on indicators that had been compiled. Metacognitive skills in this study
form planning, monitoring, reflection aspect. Data analysis aimed to describe the
students’ metacognitive skills. Then, the researcher categorized the students’
metacognitive skills into reflective use, strategic use, aware use, and tacit use. The
data collection methods in this study were documentation, test, and interview.  From
40 student spread across many Junior High Schools in Jember district, 8 students are
found to be able reading and writing of what was known (P-1), determining solving
strategies (P-2), Using rules (M-1), and monitoring carefully (M-2), thus classified
as having metacognitive skills into aware use. Furthermore, 20 students are able to
perform (P-1), (P-2), planning intermediate results (P-3), (M-1), (M-2), able to
correct mistake (M-3), and Reflecting achievement of the objectives (R-1), thus
classified as having metacognitive skills into strategic use. Furthermore, 12 students
are able to perform (P-1), (P-2), (P-3), (M-1), (M-2), (M-3), (R-1), do wareness on
the application/use of strategies (R-2), analyze the text/formula (R-3), choosing
intentionally the representation (R-4), thus classified as having metacognitive skills
into reflective use.

Keywords: metacognitive skills, problem solving, reflective use, strategic use,
aware use

INTRODUCTION
Students ability to apply mathematics in daily life is seen as a core goal of

mathematics education (e.g., Graumann, 2011; Muller & Burkhardt, 2007; Niss,
Blum, & Galbraith, 2007). Indeed, it has been recommended that mathematics
should be learned by problem-solving (National Council of Teachers of
Mathematics, 2000). Problem solving is an activity simulated problem situations
provide context and reason for learning mathematics. Considering the importance
of problem solving in learning mathematics including in Indonesia, but in several
studies, students still have difficulties in solving context based tasks (e.g., Wijaya,
van den Heuvel-Panhuizen, & Doorman, 2015). The findings suggest give teaches
students for comprehending a real-world problem and it might be an important
key to improve students’ performance mathematics in daily life.

Each student has different ability in solving the problem (e.g., Abubakar,
2016; Kurniati, Mukti, & Jamil, 2016; Wijaya, Heuvel-panhuizen, Doorman, &
Robitzch, 2014). Some students consciously pay attention to the given problem by
solving it in hierarchical way, but there are also students who just carelessly
answer the problem when facing the test. Based on the research result, it can be
stated that each student has different process of thinking or plan of thinking in
solving the problem. Therefore they require different instruction(Retnowati,
2016). In sum, teachers should make use strategies of mathematics instructions by
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which students can dominate mathematics knowladge underpinning the problem
solving.

Studies on metacognition have proven that there is a strong correlation
between problem solving and metacognition (see Gurat & Medula, 2016).
Therefore, teachers should employ metacognition to students in the process of
mathematical problem solving. During these years, metacognition became a
successful appliance for researcheres investigating thinking processes (see Brown
& Day, 1983; Campione, Brown, & Connell, 1989; Garofalo & Lester, 1985;
Schoenfeld, 1987). There are different classify about metacognition, namely:
metacognitive skills, metacognitive experience and metacognitive knowladge
(Gurat & Medula, 2016). Swartz & Perkins (1989) have identified level
metacognition of student in the process of thinking processes, as follow.
(1) Tacit use is the use of thought without unconsciousness. The type of thought

that relates to decision making without thinking about that decision. In this
case, students apply the strategy or skill without a certain consciousness or by
using trial and error and carelessly answer the question in solving the
problem.

(2) Aware use is the use of thought with consciousness. The type of thought that
relates to the students’ consciousness about what and why they do the
thought. In this case, students are aware that they have to use a problem
solving step by explaining why they choose to use that step.

(3) Strategic use is the use of strategic thought. The type of thought that relates to
the individual systematization in his/her thinking process consciously by
using specific strategies that can improve the accuracy of his/her thinking. In
this case, students are aware and able to select specific strategies or skills to
solve the problem.

(4) Reflective use is the use of reflective thought. The type of thought that relates
to individual reflection in the thinking process before and after or even during
the ongoing process by considering the continuation and improvement of the
thinking result. In this case, students realize and correct their mistake they do
in the steps of problem solving.

(5) In this article, the researcher analyzed the students’ metacognition in solving
problem-solving question. The analysis result was grouped based on the level
of students’ metacognitive skills.

RESEARCH METHOD
This study is a descriptive qualitative. This study analyzed the students’

metacognitive skills which consisted of planning, monitoring, and reflection in
completing problem solving question. Description and categorization of students’
metacognitive skills level were the main target of this research. The subjects were
the students of schools in Jember, both public and private school. Each school was
represented by two seventh grade students of Junior High School (see Figure 1).
Figure 1. Research Procedure
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The initial stage in this study was introduction activity stage. In this stage,
the researcher found the place of research which were some Junior High Schools
in Jember. After determining the place of research, the researcher determined the
research subject. The subjects were forty seventh graders of Junior High School.

In a research, there should be a valid research instrument. Before
conducting the research, a researcher must make a research instrument. The
instruments included scoring rubric, problem solving test and manual of
interview. Those instruments were validated by the validator. After obtaining the
validation result, the researcher analyzed it to find out their validity level. If the
instruments are valid, they can be used for the research stage or data collecting. In
this stage, the researcher conducted a test of problem solving to find out the
students’ metacognitive skills level. The test material in this study was
quadrilateral. After conducting the test, the researcher interviewed the students.

The next stage was data analysis. At this stage, the researcher analyzed the
students’ answer on the problem solving test and the interview. The analysis
aimed to describe the students’ metacognitive skills. Then, the researcher
categorized the students’ metacognitive skills into reflective use, strategic use,
aware use, and tacit use (Swartz & Perkins, 1989). The steps are as follow.
Firstly, finding the minimum score by multiplying the number of the test
problems by the lowest score of scoring rubric for metacognitive skills. Secondly,
finding the maximum score by multiplying the number of the test problems with
the highest score in each metacognitive skills. Thirdly, determining the range. The
last, dividing the range into 3 parts to obtain the class interval.

RESULT AND DISCUSSION
The subjects of research were 40 students of several Junior High Schools in
Jember. They participated a problem solving test and an interview at a
predetermined time. The test and interview included the aspect of planning,
monitoring, and reflection. The test scores for the highest and the lowest were 47
and 16 respectively. The categorization of students’ metacognitive skills level was
made based on the score (see table 1). The obtained research result was, out of 40
subjects of research, there were 8 students of upper group, 20 students of middle
group and 12 students of lower group.
Table 1. Student Grouping based on the Distribution of Standard Deviation

Value
Students’ Score (NS) Category Percentage

Upper 13.51%
Middle 62.16%
Lower 24.32%

The test was given in the form of problem solving test. It consisted of 5
problems. The following is the explanation of the data analysis of the students’
work represented the metacognitive skills in upper, middle and lower category.
Planning Aspect

Figure 1 is one of students’ works of the upper, middle and lower group in
planning aspect. The students of the upper, middle and lower group always began
the problem solving by expressing the problem then writing what were known and
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asked in the problem (P-1). The ability to distinguish what are known and what
are unknown is an important thing to reach success in all academic setting (Tobias
& Everson, 2002).

Figure 2. Example of Students Answer number 1

Those three groups also determined the strategy in solving the problem (P-
2). As seen in Figure 1, students had written the formula of rectangle. However,
the lower group students did a mistake in doing the strategy in solving the
problem. Woolfolk, Hughes, & Walkup (2008) state that the selection of what
strategy will be used, how to start, and which one that should be chosen or used
first include in the realm of planning metacognitive skills in solving problem.

The result determination of problem solving (P-3) was only performed by
students in the upper and middle group. This is similar to (Gok, 2010) research
result which states that in solving problem, students have to simplify the problem
by drawing diagram or simple object sketch and stating what is wanted to find
mathematically. Figure 2 shows that students divide the shaded area to four parts.
The two parts had the size of 100m × 5m and the other two parts had the size of
90m × 5m.
Monitoring Aspect

Metacognitive aspect uses the rules (M-1) that were performed by the
three groups. This aspect is in line with (Pulmones, 2007) statement that
metacognitive manifestation of monitoring dimension can be: using picture,
making diagram, making table, writing on small note, and etc. On one of problem
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solving questions of looking for a trip route (see Figure 2), students were able to
project the problem to be a picture. So that the picture can facilitate them in
performing completion.

Figure 3. Example of Students Answer number 4

Based on the interview, those three groups did a monitoring activity on
something that was considered as a mistake (M-2). In this case, the subjects were
aware of what mistake they made. The lower group students did a mistake in
converting the unit (see Figure 3). Rivers (2001) states that students who are
skilled in assessing themselves are students who are aware of their ability.

The other activity performed by the upper and middle group subjects were
able to correct the mistake (M-3) in solving the problem. The monitoring activity
is a direct awareness about how we do a cognitive activity (Woolfolk et al., 2008)
and one of the monitoring activities is a dimension manifestation of checking
progress against goals or to-do list (Pulmones, 2007). This argument is reinforced
by Polya (1973) statement which states that the activity of investigating the
solving steps aims to check whether the steps done are correct or they can be
proven that they are correct.

The monitoring of problem solving by giving argument (M-4) was only
performed by the upper group students. They gave explanation “before finding out
the area of the needed paper for kite, we need to calculate the area of the kite’s
base first”. This activity is based on (Cohors-Fresenborg & Kaune, 2007) opinion
which states that metacognitive aspect on monitoring aspect can be in the form of
monitoring the problem solving by giving argument. Furthermore, Jacobs & Paris
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(1987) state that monitoring dimension is a conscious monitoring activity on the
ongoing task performance.
Figure 4. Example of Students Answer number 5

Reflection Aspect
The activity of reflection metacognitive was performed by the upper and

middle group students in the form of evaluation on the achievement of problem
solving purpose (R1). They were able to state the number of the roof tile needed
in the problem solving (see Figure 4). Pulmones (2007) shows that reflection can
be in the form of rechecking whether the purpose is achieved, reflecting which
learning strategy is more efficient, assessing how the learning strategy is applied
on the other contexts as well as self-respecting after learning and completing the
task. Besides, the upper and lower group also did awareness on the application/use
of strategy (R2). They did this when they decided to calculate the area of
trapezoid first in determining the number of the roof tile needed in the problem.

Another metacognitive activity performed by the upper group students
were analyzing mathematical symbol (R3). In the problem, they were able to do
operating a unit of length namely m2 so that they obtained the right result in unit
of length. This was not performed by the lower and middle group students.
Another reflection aspect performed by the upper and middle group were making
deliberate choice (R4) in the form of choosing strategy in solving the problem so
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that they were able to determine the solving. This indicates that during the
solving, students were intensive enough in monitoring their own knowledge
development to ensure that the solving strategy they performed is appropriate.

The upper group was able to do reflecting in solving the problem based on
Boud, Keogh, & Walker (1985) opinion which states that reflecting is an activity
in which someone recapture his/her experience, rethink, re-consider and re-reflect
it. Someone who is able to re-reflect his/her thought on what is being thought does
not only understand what he/she knows well, but also able to make conscious
decision and able to correct his/her mistake. From the result of the explanation,
the subject on the upper was presumed to be on the reflective use level. This is in
line with the theory of Swartz & Perkins (1989) that reflective use is a use of
reflective thought. In this case, students realize and correct their mistake they did
in the steps of solving the problem.

The middle group showing the metacognitive activity of planning and
monitoring dimension was presumed to be on the strategic use level. This is in
line with the theory of Swartz & Perkins (1989) that strategic use is the use of
thought related to the individual setting in their thinking process consciously by
using particular strategies than can improve their thinking accuracy. In this case,
students were aware and able to choose a strategy or particular skill to solve the
problem. The dimension of reflection was performed by the upper and middle
group students, but was not performed by the lower group students because they
were not able to manage time. This is based on the research finding which states
that reflecting takes more time (e.g., Rambusch, 2006; Sugiarto, Prabowo, &
Suyono, 2014).

In the lower group was able to understand the problem by writing of what
was known to the problem. Furthermore, they were able to use concept/formula
and realize concept errors but they did’n know how to fix it. We found that
generally the lower group students  made more comprehension errors and
confusion in choosing a settlement strategy than the upper grup students. From the
result of the explanation, the subject on the lower was presummed to be on the
aware use level.

Based on the result and discussion above, it can be arranged categorization
of students’s matacognitive skills level in mathematics problem solving especially
on quadrilateral material.

Table 2. Categorization of Students’ Metacognitive Skills Level

metacognitive
skills Level

Aspect of Metacognitive skills
Planning Monitoring Reflection

U M L U M L U M L
Reflective Use P-1

P-2
P-3

M-1
M-2
M-3
M-4

R-1
R-2
R-3
R-4

Strategic Use P-1
P-2
P-3

M-1
M-2
M-3

R-1

Aware Use P-1 M-1
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P-2 M-2
Tacit Use

Annotation
U : Upper group students
M : Middle group students
L : Lower group students
P-1 : reading and writing of what was known
P-2 : determining solving strategies
P-3 : planning intermediate results
M-1 : Using rules
M-2 : Monitoring carefully
M-3 : able to correct mistake
M-4 : Monitoring by arguing
R-1 : Reflecting achievement of the objectives
R-2 : do wareness on the application/use of strategies
R-3 : analize the text/formula
R-4 : choosing intentionally the representation

CONCLUSSIONS
Based on the result and discussion, metacognitive skills performed by

lower group students were able to able reading and writing of what was known (P-
1), determining solving strategies (P-2), Using rules (M-1), and monitoring
carefully (M-2), thus classified as having metacognitive skills into aware use.
Furthermore, middle group students were able to perform (P-1), (P-2), planning
intermediate results (P-3), (M-1), (M-2), able to correct mistake (M-3), and
Reflecting achievement of the objectives (R-1), thus classified as having
metacognitive skills into strategic use. Furthermore, upper group students were
able to perform (P-1), (P-2), (P-3), (M-1), (M-2), (M-3), (R-1), do wareness on the
application/use of strategies (R-2), analyze the text/formula (R-3), choosing
intentionally the representation (R-4), thus classified as having metacognitive
skills into reflective use.

In sum, this study gave insight into metacignitive skills of students in the
discplines of mathematics. Furthermore, this study can also be used a material
consideration in planning learning model or strategy that aims to optimize and
improve students’s ability in mathematics problem solving. However, when
making use of the findings this study should be done with prudence, because this
study clearly has some limitations that need to be taken into account. What we
found in this Indonesian sample does not necessarily apply to students in other
countries with different educational practices. For example, about the problem are
not necessarily relevant for students in other countries.
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