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ABSTRACT :

Problem solving is a process to overcome the difficulties faced to achieve the expected goals. In the
problem solving process, there is one requirement for mastery of problem solving, namely
metacognitive ability. To improve metacognitive ability, it is necessary for students to have awareness
at every step of their thinking. The purpose of this study is to describe the metacognitive process of
students with a holistic serialist cognitive style. in solving mathematical problems . This research uses a
qualitative approach with a case study research type. The results obtained are the first holistic
metacognition process, planning , at this stage there are several processes that are missed by students
but students can make analogies to make it easier to solve problems. Next monitoring, students are able
to determine a strategy or plan to solve the problem that has been given. Finally, eva/uation, at this stage
students with a bo/istic cognitive style have re-examined their work . The first serialist metacognition process,
Planning, occurs well, students are able to write down the existing introduction and students can also
make analogies to make it easier to solve problems. Next, monitoring , students are able to determine a
strategy or plan to solve the problem that has been given, but there are some students who still make
mistakes in their work or operations. The last stage is evaluation, they have re-examined their work.
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INTRODUCTION
Mathematics is a basic science that can be used as a tool to help solve problems in various

fields of science.! The National Council of Teachers of Mathematics NCTM) in mathematics learning
sets five standards of mathematical abilities that must be possessed by students, namely problem
solving abilities, communication abilities, connection abilities, reasoning abilities, and
representation abilities . Problem solving abilities are important in mathematics learning, because

problem solving abilities are one of the important aspects in making students have mathematical
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abilities.” Problem solving is a process to overcome the difficulties faced to achieve the expected

goals.3

Student metacognition plays an important role in problem solving, especially in regulating
and controlling students' cognitive activities in solving problems so that learning and thinking
carried out by students in solving mathematical problems become more effective and efficient.*
Metacognition is divided into three components, namely planning, monitoring and evalnation. At the
planning stage , it is related to understanding the problem and recalling prerequisite materials that
help complete the task; monitoring refers to monitoring the implementation of problem-solving
activities and the last evaluation refers to improvement strategies if there are errors and evaluating

the results obtained.’

Metacognition greatly supports the process of learning mathematics, especially in problem
solving. Students need to be aware of the thinking process within themselves and evaluate the
results of the thinking process, so that it is expected to minimize student errors in solving
problems. If related to each other, metacognition also has a relationship with the way students
build structures regarding the thinking process within themselves which is supported by students'
ability to choose the right way to solve problems.’

Metacognition plays an important role in regulating and controlling a person's cognitive
processes in learning and thinking. In formulating and describing problems and finding solutions
or arguments, of course not all students have the same solution or opinion, this can be seen from
the student's cognitive style. Cognitive style is a student's unique way of learning, both in relation
to how to receive and process information, attitudes towards information, and habits related to
the learning environment.’

Experts classify individual cognitive styles in different ways, Pask divides cognitive styles

into Holist and Serialist. The concept of holist-serialist cognitive style specifically refers to a person's
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response tendencies in solving problem-solving tasks. According to Mampadi et al, a person with
a holist cognitive style utilizes a large amount of information from the beginning, seeking to achieve
understanding by identifying and focusing on patterns or tendencies in the majority of data. In
contrast, a person with a serialist cognitive style operates with a step-by-step approach to solving
problems, choosing to deal with only a small amount of material at a time, before connecting the
steps that have been taken. Differences in cognitive styles result in differences in a person's ability
to organize their cognition.’

Serialist cognitive style type tends to think algorithmically or systematically and focuses on
the specific or detailed. While the holistic cognitive style emphasizes learning that is centered on
students as a whole, both in intellectual, emotional, physical, artistic, creative, and spiritual aspects,
this approach is more oriented towards the overall picture and analogy.” The difference in cognitive
style types will greatly affect the metacognitive process of students in solving a problem.

Based on the research context that has been described, the focus of this research is how
the metacognition process of students with holistic and serialist cognitive styles in solving mathematical
problems on the material of three-variable linear equation systems for grade eleven natural sciences
at Senior High School 5 Kediri. Based on the focus of the research, the purpose of this research is
to describe the metacognition process of students with ho/istic and serialist cognitive styles. in
solving mathematical problems on the material of three-variable linear equation systems class XI

IPA MAN 5 Kediri.

Methods
The approach used in this study is a qualitative approach. This study uses a case study

research type. The data generated from this study are in the form of words that are presented as
they are in the field, experienced, felt, and thought by participants or data sources. Through a
qualitative approach, all facts, both oral and written, from various data sources obtained from
participants will be described cleatly so that they can answer the problems in this study.

Primary data in this study were obtained from observation results, questionnaire data, test
data, and interview data. While secondary data is data obtained indirectly from the subjects studied.
Secondary data in this study comes from documentation and other supporting documents. The

data source referred to in the study is the subject from which the data can be obtained and has
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clear information on how to take the data and how the data is processed. This study will take 4
students of class XI Natural Sciences 1 as subjects consisting of 2 students with a ho/istic cognitive
style and 2 students with a serialist cognitive style.

The data collection techniques used were observation, questionnaires, tests, interviews,
think alond and documentation. The components in data analysis are data reduction, data
presentation, and drawing conclusions. Checking the validity of the data in this study focused on
the activities and completeness of student learning by using 2 strategies, namely observation

persistence and triangulation.

Result
Students' metacognition process in solving mathematical problems of SPLTV material for

class XI IPA MAN 5 Kediri with a holistic cognitive style
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Figure 1. Subject Answer

Based on the test above, it shows that the subjecthas brought up indicators of metacognition
processes in the questions. This is indicated by the stages of subject problem solving when
understanding the problem, choosing a problem-solving plan or strategy, solving the problem, and
interpreting and verifying the results of problem solving. This can also be seen from the conformity
between the results of the tests, interviews and #hink alouds that have been conducted and analyzed.
Subjecthas implemented all indicators in the metacognition planning, monitoring and evaluation process
well and in a structured manner.

The metacognition process that occurs with students with a bo/istic cognitive style, the first at
the planning stage , occurs less well, because there are several processes that are missed by students,
but students can make analogies to make it easier to solve problems. The next stage is #onitoring,
students with this stage occur well and are able to determine strategies or plans to solve the
problems that have been given. The last stage is eva/uation, at this stage students with a holistic cognitive
style have re-examined their work well and this can be seen from interviews and #hink aloud videos.

This is also in accordance with the characteristics of the ho/istic cognitive style , students with a
holistic cognitive style have a character that they are not happy if they have to start with a prefix but

go straight to the text, this can be seen from the subject's answer who did not write down first



what was known and asked. They immediately use an example to work on the given problem.
Students with a holistic cognitive style also concentrate more on rereading the problem if necessary,
this can also be seen in the interview stage that they recheck their answers by reading them again

to make sure that their answers are correct without any mistakes.

Students' metacognition process in solving mathematical problems of SPLTV material for

class XI IPA MAN 5 Kediri with serialist cognitive style
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Figure 2. Subject Answer

Based on the test above, it shows that the subjecthas brought up indicators of metacognition
processes in the questions. This is shown by the stages of problem solving of the subject when
understanding the problem, choosing a problem-solving plan or strategy, solving the problem, and
interpreting and verifying the results of the problem solving. This can also be seen from the
conformity between the results of the test, interview and #hink alond video that have been conducted
and analyzed. Subject has implemented all indicators in the metacognition planning, monitoring and
evalnation process well and in a structured manner.

The metacognition process that occurs with students with a serialist cognitive style, the first
stage in the planning stage occurs well, students are able to write the existing introduction and
students can also make analogies to make it easier to solve problems. The next stage is wonitoring,
students with this stage occur well and are able to determine strategies or plans to solve the
problems that have been given but there are some students who are still not quite right in their
work or operations. The last stage is evaluation, at this stage students with a serialist cognitive style have
re-examined their work well and this can be seen from interviews and #hink aloud videos.

This is also in accordance with the characteristics of the serzalist cognitive style , students with a
serialist cognitive style have the character that they read the introduction first before going to the main
text, this can be seen from the subject's answer who first wrote down what was known and asked.

Students with a serialist cognitive style also do something sequentially from beginning to end, this can



also be seen in the interview stage that they recheck their answers by reading them again to ensure

that their answers are correct without any mistakes.

Discussion
Metacognitive Process of Students with Holist Cognitive Style in Solving Problems of
SPLTYV Material for Class XI IPA MAN 5 Kediri

Metacognition is an awareness of the thinking process in terms of planning, monitoring
ability, ability to organize and evaluate the process and results of students' thinking when solving
mathematical problems." Holistic thinking style in problem solving connects little to previous
knowledge because they often fail to remember, they solve many problems using reasoning.’

Students with a ho/istic cognitive style can carry out the metacognition process well. Students
are able to explain that the information they get from the problem is enough to find the answer.
This is in line with previous research which said that students try to relate the information in the
question and remember it with the problems they have studied.”” Although at the planning stage,
students start by directly using analogies in working on the problems given.At the monitoring stage ,
it concerns students' awareness regarding their understanding and quality of work while
completing certain cognitive tasks.” Ho/ist students choose their strategy or planning according to
what they know beforehand about the problem. Students know the steps to solve and the
efficiency of the steps used."* At this stage, students use substitution and elimination in their work.
This is in accordance with research which states that students write down the plans they think
about in the problem. After students compile their mathematical model, students will eliminate
and substitute the existing equations. Thus, students compile a problem-solving plan by writing
down the model and the method they think about."” Here the students do it well and sequentially
without any mistakes. This is in accordance with research that says that students solve the problems

given correctly, sequentially.
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At the evalnation stage, students with a holistic cognitive style appear to be more concentrated by
rereading the problems given, so that students feel very confident with the answers they have
worked on. This is in line with research that students feel confident with the strategies used, so
students make decisions about what they think.'" However, holistic students are less aware of
rechecking the solutions to the problems they have made and in the work stage, students are
already convinced that the stages of work are in accordance with their plans and knowledge."”
Students are able to understand the problem consciously and evaluate their understanding of the

problem from the problem."

Metacognitive Process of Students with Serialist Cognitive Style in Solving Problems of
SPLTYV Material for Class XI Science

Metacognition as a process where someone thinks about thinking in order to build strategies
to solve problems."” In research it is said that metacognition ability has a strategic role in solving
problems in mathematics learning.*’ Students who have a serialist thinking style in understanding
concepts associate more with previously acquired knowledge and the problem-solving material
provided, students forget certain concepts because students use memorization methods in
learning.”!

Students with a serialist cognitive style can carry out the metacognition process well. At the
planning stage , students can write down what is known and asked based on the problem given. In
accordance with research which states that students have written down everything they know,
reviewed that what is asked in the question is in accordance with what is meant and reviewed the
sentences used in restating the question do not conflict with the intent of the question.”” In
addition, students make examples of what is known to make it easier for them to solve the
problem. This is in line with previous research which states that at the stage of understanding the

problem, the subject consciously monitors what is known and what is asked in the problem.
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Students express the information obtained in the problem, students mention the relationship
between what is known and what is asked to determine each value.” The serialist cognitive style
tends to be better able to identify the stages that will be carried out after understanding the
problem. Then link the information that has been obtained to the problems that have been studied
with the problems faced effectively.**

In the monitoring stage, serialist students choose a strategy or plan well, but during the
calculation process these students make mistakes so that the final answer is still not quite right.
The serialist thinking style in understanding concepts is more associating previously acquired
knowledge , and the problem-solving material provided, students forget certain concepts because
students use memotization methods in learning.”

At the evalnation stage related to rechecking and adjusting between the results of students'
work and the processes they carty out.”® Serialist students are able to re-check their work well. This
can be seen from students making a planning strategy for completion and implementing the
planning in evaluating their answers is good and correct. This is in line with research that says that
students feel confident with the strategy used. So, students make decisions about what they think.”’
Metacognitive evaluation occurs when students judge their answers to be correct after checking
them repeatedly.”® This can be seen from serialist cognitive style students who check their answers

repeatedly.

Conclusion

Based on the results of the research and discussion that have been described, the following
conclusions are obtained, namely that students with a holistic cognitive style are able to carry out
metacognition processes and fulfill metacognition indicators, namely planning, monitoring and
evaluation. At the planning stage, students are still unable to understand the problem. Students with a
serialist cognitive style are able to carry out metacognition processes. Students with a serialist cognitive
style are able to fulfill metacognition indicators, namely planning, monitoring and evaluation, although

at the monitoring stage the solution produced is wrong.
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