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Abstract. This is a descriptive research w qualitatively investigates students’ relational thinking
of impulsive and reflective cognitive style in solving mathematical problem. The method used in this

earch are test and interview. The data analyzed by reducing, presenting and concluding the data.
The results of research show that the students’ reflective cognitive style can possibly help to find out
important elements in understanding a problem. Reading more than one is useful to identify what is
being questioned and write the information which is known, building relation in every element and
connecting information with arithmetic operation, connecting between what is being questioned with
known information, making equation model to find out the value by using substitution, and building
a connection on re-checking, re-reading, and re-counting. The impulsive students’ cognitive style
supports important elements in understanding problems, building a connection in every element,
connecting information with arithmetic operation, building a relation about a problem
comprehensively by connecting between what is being questioned with known information, finding
out the unknown value by using arithmetic operation without making any equation model. The result
of re-checking problem solving, impulsive student was only reading at glance without re-counting
the result of problem solving.

1. Introduction

Thinking activity cannot be separated from daily life. In fact, thinking is an activity which cannot be
avoided. Thinking process of each person is different one other. One of thinking processes is relational
thinking, where it can be said as the ability to understand analogy between object and event which
cofffidered differently and applying an abstract rule in a new situation [1].

Relational thinking involves using fundamental properties of number and operations to transform
mathematical expressions rather than simply calculating an answer following a prescribed sequence of
procedures [2].This is because of relational thinking considers mathematical proposition which presents
relation between two mathematical objects, A and B with second mathematical proposition which presents
the relation between concept A and C, and then sum up the relation between B and C. In the process of
learning mathematic, problem solving is an important thing for students. Generally, a problem is

@’E), Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
5] of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI,
Published under licence by IOP Publishing Ltd 1




3
ISEIC IOP Publishing
P Conf. Series: Journal of Physics: Conf. Series 947 (2018) 012030 doi:10.1088/1742-6596/947/1/012030

inexpediency between a fact and expectation. This means a problem is a situation that confronts a person,
that requires resolution, and for which the path to the solution is not immediately known [3].

Every individual has his/her own characteristic{Flsolving mathematical problem which makes everyone
different one another. Problem solving is an effort to find a way of difficulty, a way around an obstacle, and
attaining an aim that is notfflnediately understood [4]. This difference is caused by several factors: one of
which is cognitive style. Cognitive style is understood to be an individual’s preferences and habitual
approach to organize and represent information [5]. Knowledge afffilk cognitive style gives a lot of
information about individual differentiation. Cognitive style functions as an individual’s charact@lstic and
consistent approach to organize and process information [6].There are 19 types of cognitive style. In general
this type of cognitive style is used to classify learners based on their decision making speed and its
differences can be explained by speed. accuracy, and electiveness shown for searching and manipulating
the information [7]. Frequency of reflective-impulsive students in class generally counted as much as 76.2%.
Besides that, reflective-impulsive style is a cognitive style which is easier to be noticed by teacher in
teaching and learning process than any other cognitive styles.

This research focuses on impulsive-reflective students because based on author’s observation, the
amount of students is bigger than group of fast and accurate students, and group of slow and inaccurate
students. Then in grouping this cognitive style is based on students’ taken times to solve the problem in a
certain level of accuracy from the answer given [8]. Reflective students are defined as students who need
more time in solving problem, but their solution or answer given is accurate, it is therefore the given answer
tends to be correct. Students who need short time in solving problem but give inaccurate and tend to be
having wrong answer are classified as impulsive students. Impulsivity is a cognitive style in which
individuals act before they think. Reflectivity refers to a cognitive style in which individuals thinks before
thefEhct, usually scanning information carefully and slowly [9].

The objective of this res@¥Bh is to describe relational thinking of junior high school students in
mathematics problem solving based on cognitive style of reflective and impulsive. According to cognitive
development theory, students of junior high school are in formal operational stage where they start to think
abstractly, reason logically, and draw a conclusion from information given [10]. Stephen (2012) stated that
relational thinking allows students to develop a strong understanding and foundation of algebra. It is
importance to think of relational thinking for the students in learning mathematic because it is related to
problem solving. Therefore it is beneficial for teacher to collect information on how the students relate
information from the problem given with the concept they have understood. Relational thinking enables
students to develop their understanding and strong foundation about algebra [11]. The research did not focus
%1 male or female, but focuses on students’ reflective-impulsive cognitive style.

1

2. Method

This is a descriptive research with qualitative approach. It is a research that uses qualitative data and
describes to produce information about students’ relational thinking in solving problem. This research is a
description towards the result and interview of the research subjects. The researcher learned, analyzed, and
explained descriptively about students’ relational thinking in solving mathematical problem from the
perspective of reflective-impulsive cognitive style from the data of test result in written form and interview.

The procedure of this research was done in several stages starting on arranging additional instrument
draft and doing validation of instrument by validation experts of mathematical education field. The experts
were given research instrument of contextual exer@s algebral materials in a form of validation sheet
including Draft I which was going to be validated. The validation sheet is used to collect the data about
opinion, suggestion, and comment of the expert about Draft I. The instrument is categorized as valid if the
conclusion on validation sheet can be used with a little revision or without revision. In colff@ling data, the
researcher gave a writing test to research subject, then it was continued with interviews. Data analysis in
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this research is by data reduction, presentation and conclusion. The objective of data analysis is to facilitate
the interpretation of data and make the data meaningfull. All techniques were purposed to eleborate the data,
configure the datfZnd manage the data.

This research was conducted in junior high school’s students; with research subjects were 2 students of
grade VIII. The researcher’s consideration to take this class, simply because according to the theory of
cognitive development from Piaget, the age of 13-15 is in a stage of formal operational when they start to
be able to think abstractly, to give reason logically, to draw a conclusion from information they that
have and able to use their own opinion. The research subjects in this research were two students consisting
of one student with reflective style and another one with impulsive cognitive style. Both students had similar
ability, were communicative, and had same sex. Communicative students in this research are students who
are able to deliver the meaning of what they have written orally and systematically. While, to find students
who have similar ability, the researcher had discussed the teafer of the students.

Selecting research subjects was done by giving a test of cognitive style from Kagan (1964). The
instrument used was cognitive style test (matching familiar figure test). In a class, the researcher gave a
cognitive style test and then students were formed into two groups, reflective group and impulsive group.
After both groups were fulfilled, the researcher chose one of the students from each group who could
communicate fluently and was willing to be interviewed.

3. Results and discussion
This research purposes to describe a process of relational thifffing of students’ reflective and impulsive
cognitive style in solving mathematical problem. Thefflends of reflective students are more thoroughly than
the impulsive students. For a complete description, it can be seen on table 1. 7

1

Table 1. A Summary of students’ relational thinking of reflective cognitive style and
impulsive cognitive style in solving mathematical problem

Stage of Polya
problem solving
Understanding the >
problem

~ Relational Thinking Description

Reflective Student Impulsive Student
Relating information which has > Relating information which has
been got with accumulation, been got with accumulation,
subtraction, division, and subtraction, division, and
multiplication operation. multiplication operation.
Relating between known # Relating between known
information in a question with information in a question with
something being questioned to something being questioned to
answer what is being questioned. answer what is being questioned.

Y

Devising a plan

Carrying out the
plan

Relating every step which is going
to be used in solving problem, such
as: using multiplication operation to
decide the value which has not been
known yet and using substitution to
decide what is not known.

» Making equation and using
substitution to decide value
which has not been known.

» Using multiplication and addition
to decide what is not known.

Relating every step which is going
to be used in solving problem, such
as: using multiplication operation
to decide the value which has not
been known yet and using
substitution to decide what is not
known.

» Using multiplication operation
and division operation to decide
value which has not been known.
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Stage of Polya Relational Thinking Description
problem solving Reflective Student Impulsive Student
» Using multiplication, addition,
Subtraction operation to decide
what is not known.

' Looking back Reading, calculation, and re- Reading at glance, giving
checking every step which has been  correction, without re-calculating
done in solving problem. result of problem solving.

3.1 Relational thinking of reflective student

According to the result of the research, it is found that students” relational thinking of reflective can solve
mathematical problem when understanding the problem and finding out important elements in solving the
problem, that is by identifying what is being asked and finding out the information in a question, and also
mentioning what is being asked and write down completely what is known. Reflective student builds relation
in every element by relating information which has been known with accumulation, multiplication, division,
and subtraction operation. Based on the results of the interview reflective student also built a relation about
a problem entirely, that is what has been known has a relation with clues in doing arithmetic operation. It
means that information which is achieved by reflective student is linf3d with accumulation, subtraction,
division, and multiplication operation. Furthermore, there is a relation between what is known and what is
being questioned; therefore what is being known is used to afffer what is being questioned.

Reflective students wrote steps which are going to be used to solve the problem. Students’ understanding
towards the problem relates with indentified information. However, knowledge has relation with the choice
of arithmetic operation which is going to be used in planning problem solving. The operations used are
multiplication and addition. Students’ understanding about symbols, characteristics or rules to produce a
model can be seen when the students make equation model from information which is got in problem solving
task. Moreover, student used substitution way to find out the value of each A, B, C, and D, and value of P,
Q, and S. Reflective students also build relation between unknown numbers and arithmetic operation, that
is by understanding the goal of using addition operation to find out buying price and selling price and using
addition and subtraction operation to find out the total price and profit.

In the stage of problem solving plan, reflective students build a relation between numbers and arithmetic
operation used and the relation between multiplication and division in executing plan. This can be seen
when students solve the problem given, the students use a same way with what has been planned that is by
doing multiplication, accumulation, subtraction and substitution operational to solve a question. While in
the stage of re-checking, students build relation by reading, re-checking every step and re-calculating the
result of operation. Re-calculation has a relation with what is on the question and answer sheet, while the
clue has relation with suitability of arithmetic operation used in answering question.

According to the result of problem solving and explanation above, it can be seen that reflective students
write down in detail and complete in every step of solving the problem. According to the time needed,
reflective students seem to need a longer time to solve the problem. Besides that, during interview, students
answer the question clearly and carefully. It is in line with Kagan who stated that reflective student has slow
characteristic in answering question even it tends to be a right answer [12]. Furthermore, Kagan stated that
people with reflective cognitive style tend to be cautious and use all alternatives. Time needed is longer in
responding, but error made tend to be small. Moreover, as stated by Philip et al, reflective students consider
various alternative before responding, so the possibility of right answer is high [13].

3.2 Relational thinking of impulsive student
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According to the result of the research, it can be seen that impulsive students’ relational thinking in solving
mathematical problem when understanding problem on indicators find important elements in understanding
the problem, that is by mentioning what is being asked and write down various information which have
been known. Impulsive students build relation in every element. Information which has got by impulsive
student is connected with accumulation, subtraction, division, and multiplication operation. Impulsive
students build connection about the entire problem by using information which has been known to answer
the question.

Students write down plan steps which are going to be used to solve the problem. Impulsive students build
relation between unknown numbers and arithmetic operation by using adding operation to know buying
price and selling price and using adding operation to know selling price and using adding and subtraction
operation to know total price and profit.

In the stage of problem solving plan, impulsive students combine relation on plan execution, which is
used to solve the problem based on the plan which has been made before, such as: solving multiplication,
accumulation, subtraction, and division operation to solve the question. Impulsive students only use
multiplication and division operation on indicator of making problem model to find out the price of each A,
B, C, and D, and each price of P, Q, R, and S. While in stage of re-checkifZZproblem solving, impulsive
students build relation by reading at glance without re-calculating the result of problem solving.

According to the result of the problem solving and explanation above, it can be seen that impulsive
students do not write down in detail every step in solving the problem. There are relationships between
refletive-impulsive aspect and relational thingking both students’ connection of each information which has
been known in exercise of problem solving with aritmetic operation in understanding the problems. There
are a lot of numbers appear without any explanation. The time needed in solving the problem is also short
and in doing interview, impulsive students tend to give a quick response without firstly analyzing the
problem encountered. This is in line with Kagan who stated that impulsive students use alternatives briefly
and quickly to solve something [12]. Then, impulsive students also use a short time to give response, but
tend to make error because they do not use all the alternatives. Moreover, Philip et al, also stated that
impulsive student is a fast-response student in every situation, but the first response given tend to be wrong
[13].

4. Conclusion

Relational thinking of reflective and impulsive subjects in solving mathematical problem is different. In the
stage of executing mathematical problem solving, reflective subject is really cautious, so when there is any
mistake, reflective subject will directly realize and correct it. However, impulsive subjects tend to be quick
and less cautious in solving the problem encountered, so when there is any mistake, impulsive subject does
not realize it and only know a part of information of question. Therefore, researcher suggests that the teacher
give more attention to the students with different cognitive style, in addition, the process of learning should
also be considered to receck the result of work to avoid the incorrect answer.
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