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ABSTRACT

Algebra is the part of mathematics that helps represent problems. Learning
algebra is crucial since it has numerous applications outside of mathematics and in
daily life. The subject of algebra is one that students need to master. The purpose
of this study was to reveal the ability of algebra students' thinking profiles in
solving math problems in terms of cognitive style reflective and impulsive. The
subjects of this study were 32 students at a university in Surakarta. The method
used in this study is a qualitative method with a case study approach. The
instruments in this study were the MFFT test (Matching Familiar Figure Test),
algebraic tests, and interviews. The results showed that 1) Students who have a
reflective cognitive style and students who have an impulsive cognitive style can
fulfill two indicators of algebraic thinking, namely functional thinking,
generalization, and justification. 2) Students who have a reflective cognitive style
are more systematic in working on problems. Meanwhile, students who have an
impulsive cognitive style are more likely to write only the final result.
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INTRODUCTION

Algebraic thinking is a thought
process that involves the development
of thinking that uses algebraic symbols
as aids, but is not separate from algebra,
and thinking that uses algebraic
symbols such as problem-solving,
modeling, inference, and prediction
(Kieran, 2004). Booker and Windsor
(2010) state algebraic thinking is the
process of reasoning by generalizing,
developing concepts, and formulating.
Algebraic thinking is the mathematical
analysis of terms relating to words,
tables, graphs, charts, and equations
using  mathematical  tools, the
determination of relationships between
functions, and the calculation of
unknown values (Ntsohi, 2013).
Algebraic thinking is an ability formed
from the process of thinking activities
which include generalization,
abstraction, dynamic thinking,
analytical thinking, modeling, and
organization (Lew, 2004). Algebraic
thinking is a mathematical generalizing
activity, using a literal representation of
symbols, and representing functional
relationships no longer applied to the
middle class and beyond, but is also an
increasingly common thread in the
interweaving of ideas that shape
mathematical thinking in elementary
grades (Blanton & Kaput, 2011).

Kieran  (2004) states three
components in algebraic thinking,
namely generalization ability,
transformation  ability, and global
metalevel ability. Generalization skKills
are algebraic skills that involve building
formulas and equations. Transformation
skills are algebraic skills related to the
rule-based modification. Global meta-
level skills are skills that use algebra as
a tool to solve algebraic and non-
algebraic problems. Algebraic reasoning
has two main components: developing
mathematical reasoning tools and

learning the basic ideas of algebra. The
idea of algebra is the content of the
mathematical thinking tools that are
built. There are three general categories
of mathematical thinking tools namely
problem-solving skills, reasoning skills,
expression skills  (Kriegler, 2011).
Algebraic thinking has three
components, namely the use of symbols
and algebraic relationships, the use of
patterns and generalizations, and the use
of various forms of representation
(Dindyal, 2011). (Ralston, 2013) states
that there are three components of
algebraic thinking, namely numerical
manipulation, modeling and patterns.
First, the subcomponent of numerical
manipulation includes generalizations of
arithmetic efficiency in general. The
two subcomponents of modeling
include equivalence, open sentences, the
meaning of equal signs, and the use of
variables.

Algebra is very important to learn
because there are many benefits in
everyday life, not only in mathematics.
Algebra is a material that students must
master (Booker &; Windsor, 2010). The
ability to think algebraically is one of
the means for students to be able to
generalize and abstract a problem
logically (Foster, 2007). Algebraic
thinking can help students to construct
linguistics and representations to
symbolize patterns, analyze, draw, and
relationships (Blanton & Kaput, 2011).
Algebraic thinking is inseparable from
students' ability to solve a problem.
Problems in mathematics can be
interpreted as verbal problems, word
problems and story problems
(Phonapichat et al, 2014).

In algebraic thinking, it is
common to find inherent differences in
the way each student receives and
processes information. This happens
because of differences in students'
cognitive abilities (Maharani et al.,
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2018). Cognitive styles are defined as
individual differences in memory and
thinking, or the way information is
distinguished,  understood,  stored,
realized, and used (Kogan, 1973).
Cognitive styles based on students'
contextual learning speed can be
divided into two types: reflexive
cognitive styles and impulsive cognitive
styles (Riding &; Cheema, 1991).
Cognitive style is the difference in the
way a person manages information (Oh
&; Lim, 2005). Firestone and Douglas
(1977) state that reflective-type students
consider more options before answering
so that the answers given tend to be
more correct. Impulsive students react
quickly to situations but tend to be
mistaken in their responses. The
impulse-reflex cognitive style is defined
as a cognitive system that combines
time and effort with high-uncertainty
problems. Students who are responsive
to problems with less thorough
problem-solving, such as tend to be
wrong in solving problems, are said to
have an impulsive cognitive style.
Students who are slow learners, i.e.
students who take longer to solve
problems and usually get the results
right, are called reflexive cognitive
styles. (Rozencwajg, 2015).

Many research studies on
algebraic thinking have been carried
out, but most of them are carried out on
junior high school students, including
(Harti &; Agoestanto, 2019) related to
the ability to think algebraically in
terms of the ability to think critically in
mathematics of junior high school
students in problem-based learning,
(Kusumaningsih &; Herman, 2018) on
the ability to think algebraically of
junior high school students through
multiple representation strategies with a
realistic approach, (Kusumaningsih et
al, 2018) on the ability to think algebra
in terms of the ability to think algebra in

Solving math problems in terms of
gender differences. Research on
algebraic thinking in college students is
very limited. Therefore, this study
focuses on revealing students' algebraic
thinking skills in terms of impulsive
reflective  cognitive  style.  The
importance of research that examines
algebraic thinking skills is associated
with  reflective-impulsive  cognitive
styles to develop students' algebraic
thinking skills according to reflective-
impulsive cognitive learning styles.

METHOD

This  research  method  uses
qualitative methods with a case study
approach model. The subjects of this
study were 32 students at one of the
universities in Surakarta. Researchers
use the algebraic thinking component of
the research instrument used including
algebraic thinking test questions, MFFT
(Matching  Familiar ~ Figure  Test)
cognitive  style instruments, and
interview  guidelines.  Researchers
compiled an algebraic thinking test
question  instrument by adapting
questions from PISSA 2012 (OECD,
2012). Researchers compiled 13
questions consisting of 4 generalization
category questions, 5  functional
thinking category questions, and 4
generalization and jstification category
questions. Components of algebraic
thinking according to (Kaput &;
Blanton, 2005). Before use, the problem
is first validated by 2 mathematicians.
Based on the wvalidation results,
researchers set seven questions by
eliminating 2 questions in the functional
thinking component and 1 in the
generalization and justification
component. Furthermore, researchers
conducted question trials on 15 students
in addition to the subjects to be
researched. Then, to classify the
students’ cognitive styles, researchers
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used MFFT instruments from (Warli,
2010).  Furthermore, to  uncover
students' algebraic thought processes in
depth on each cognitive style,
researchers used interview guidelines.
Before use, interview guidelines are
first validated by expert validators.

In the paper, of the 7 questions
studied that were used to examine
algebraic thinking skills, three questions
will be analyzed consisting of 2
functional thinking questions and 1
generalization and justification as
presented in Table 1.

Table 1. Examples of Algebraic Thinking Test Questions

No Question Type

Question

1 Functional

In a meeting room, there are several trapezoid-shaped tables.
The sitting position of the person if three tables are arranged is
presented in Figure.

thinking

a. Determine the number of people who can be seated if
there are 20 tables arranged as pictured! Explain the
solution you used!

b. If there are 40 people present, determine the number of
tables needed! Explain the solution you used!

c. Determine a formula that expresses the relationship
between many tables and many people who can sit!

2 Functional
thinking

Given the geometric pattern as follows. = fe=t =t Fand
In Figure 1 there are 4 corner points, Figure 2 there are 7
corner points.

a. If there are 30 squares arranged following the pattern as
shown in Figures 1 to 4, determine the many corner
points formed! Explain the solution you used!

b. Define a formula that expresses the relationship
between many corner points and many squares
according to the pattern in Figure 1 through 4!

3 Generalizations
and
justifications Specify:

a. Many blue tiles are needed to arrange the tile pattern as
shown in Figure if 52 white tiles are available!

b. Many white tiles are needed to compose the tile pattern
as shown in Figure if 64 blue tiles are available!

c. Determine the formula that expresses the relationship
between many blue tiles and many white tiles!

presented in Table 2.
Furthermore, based on the
results of the algebraic thinking test and
MFFT questionnaire to 32 students,
recapitulation data were obtained as
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Table 2. Recapitulation of Cognitive Styles

Cognitive Styles Number of Students

Reflective 14
Implusive 15
Quick-accurate 3

Based on the data in Table 2,
researchers  selected 6  subjects
consisting of 3 subjects in the reflective
cognitive style category and 3 subjects
in the impulsive cognitive style
category. Subject selection is based on
the speed at which the questionnaire is
completed and the frequency of errors
made by the subject. To facilitate data
analysis, reflective subjects were
assigned S1, S2, and S3 codes, while
impulsive subjects were assigned S4,
S5, and S6 codes.

Data analysis is carried out by
first conducting document analysis,
namely analysis of students' answers in
solving  algebraic  thinking  test
questions. The focus of the analysis is
on the steps of solving the problem and
the strategy used to solve the problem.
In document analysis, researchers use
assessment rubrics as presented in Table
3.

Table 3. Rubik's Assessment

Judging Criteria Score
Completion steps and correct 3
answers
Right resolution steps and wrong 2
answers
Partial correct resolution steps 1
and incorrect answers
Incorrect resolution steps or 0

unable to answer the question

Furthermore, researchers
conducted interviews to dig deeper into
students' steps and solving strategies in
solving algebraic thinking problems.
The interview is also meant to validate
the student's answers in the document
i.e. the student's answer sheet.

RESULTS AND DISCUSSION

In this section, the results of
document analysis and interviews are
presented 6 subjects of reflective and
impulsive cognitive styles in solving
functional thinking problems,
generalizations and justifications.

Question number 1

Question number 1 is used to
explore students' ability to do functional
thinking, which is a process to find
functional relationships. Based on the
test results, in point a subjects Sl, S2,
S3, S4, S5, S6 can solve the problem
using the right solving steps and get the
right answer as well. Then, in point b,
subjects S3, S5 can solve the problem
using the right solving steps and get the
right answer as well, subject S6 uses the
right solving steps but gets the wrong
answer and subjects S1, S2, S4 use
partial correct solving steps with wrong
answers. In point c, subjects S2, S3, S4,
S5 can solve the problem using the right
solving steps and get the right answer as
well and subjects S1, S6 are unable to
solve the problem using the right
solving steps but the answers obtained
are not correct. The answer of the S3
subject in solving question number 1 is
presented in Figure 1.
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Figure 1 . Reflective Answer 3

Based on Figure 3, S3 first
redraws the chair pattern based on the
problem. S3 writes the equation 3(x) + 2
= number of sitting, where x is the
number of tables. Based on the
calculation results, R3 can conclude that
if there are 20 tables available then there
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are 62 people who can sit. In point b, S3
writes the equation 3x + 2 = 40. S3 can
conclude if there are 40 people present,
then many tables are needed i.e. 13
tables remaining 1. S3 uses the equation
3X + 2 =y to express the relationship of
table children and people, where X is the
number of tables and y is the number of
people. Furthermore, the researcher
conducted an interview with S3 to
further explore S3's understanding in
solving question number 1. Excerpts of
the interview with S3 are presented as
follows.

P . How did you solve question
number 1?
S . | saw from the picture in

question, there were 3 tables, then
the number of seats was 11 then
there were 2 chairs on the right
side and left side. | got the
equation 3x+2 = 11 where X is the
number of tables, so |
immediately put 20 into X so the
result is 3(20) + 2 = 62. For point
b I use the equation that if there
are 40 people then 3x + 2 = 40 can
be concluded to require 13 tables
remaining 1 bench. For the
formula | use, the equation in the
answers to questions a and b with
x number of tables.

Based on the results of interviews
and analysis of the answers to question
number 1, it can be concluded that S3 is
able to use functional relationships to
solve problems related to functional
thinking. Then the S5 solving step in
solving question number 1 is presented
NFIQUR2, vy s ¢,
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Figure 2, Impulsive Answer 2

Based on figure 2. In point a, S5

writes 1 table there are 3 people. Next,
S5 multiplies the number of seats at
each middle table by the number of
known tables which is 3 x 20 = 60.
There is 1 seat on the right side and
there is 1 seat on the left side. So that
the number of seats 60 + 2 = 62. Based
on the calculation results, 12 can
conclude if 20 tables are 62 people who
can sit. In point b, S5 divides the people
present by many seats at each middle
table which is 40 : 3 = 13. Based on the
calculation results, S5 can conclude that
if there are 40 people present, there are
13 tables needed. In point ¢, S5 uses the
formula to express the relationship
between many tables with many people
with n = (p : 3) - 2 where n many tables,
p many people. S5's understanding of
functional thinking is supported by the
results of the researcher's interview with
S5.  Furthermore, the  researcher
conducted an interview with 12 to
further explore S5's understanding in
solving question number 1. Excerpts of
the interview with S5 are presented as
follows.

P . How did you solve question
number 1?
S . There are 20 tables means

automatically each table is filled
with 3 people means x20 tables,
while the right and left sides are
filled 1 and 1 means 3 x 20 + 2 so
60 + 2 = 62 people. Then the b if
if 40 people are present while 1
table is in the middle there are 3
people without the right and left
sides means 40: 3 there are 13 the
rest there is 1. Then for the
formula it is a lot of tables
suppose n then many people are
suppose pthenn=(p: 3) -2

Based on the results of interviews
and analysis of answers to question
number 1, it can be concluded that S5 is
able to use functional relationships to
solve problems related to functional
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thinking.

Thus, there are two strategies
carried out by the subject to solve
question number 1. The first strategy is
to first draw a trapezoid-shaped table.
Next use the equation to determine
many tables with many people who can
sit. Then the second strategy is to
directly multiply many chairs by many
tables. In addition, reflective subjects
are more systematic and detailed in the
steps of solving problems. While
immupulsive subjects tend to answer
directly, while in documents written the
results only.

Question number 2

Question number 2 is used to
explore students' ability to do functional
thinking, which is a process to find
geometric patterns. Based on the test
results, subjects S1, S2, S3, S4, S6 can
solve the questions using the right
solving steps and get the right answers
as well. Then the S5 subject was unable
to solve the problem using the right
solving steps so that the answers
obtained were not correct. The answer
of the S1 subject in solving question
number 1 is presented in Figure 3.
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Gambar 3. Jawaban Reflektif 1

Based on Figure 3, in point a, S1
first draws a geometric pattern and finds
the angle points as the information in
the problem. Next, S1 looks for the
difference in the angle points in each of
these geometric patterns. Then, S1
writes the formulaUn=a+ (n-1) b to
determine many angular points with a =
4,n =30, b = 3. Next, S1 operates the

formula to Uz = 4 + (30 — 1) 3 with the
result 91. Based on the calculation
results, S1 can infer many corner points
if there are 30 squares, which is 91. In
point b, S1 uses the arithmetic sequence
formula with the formula Un = a + (n-1)
b to express the relationship between
many corner points and many squares.
Furthermore, the researcher conducted
an interview with S1 to further explore
S1's understanding in solving question
number 2. Excerpts of the interview
with S1 are presented as follows.

P : How is your solution number 2?

S : That a one is looking for Usp =a +
(n-1)b. a=4,n=30,b=3.S04
+ (30-1) 3. Then 4 + (29) 3 final
result 91. Point b uses arithmetic
formulas

Based on the results of interviews
and analysis of answers to question
number 2, it can be concluded that S1 is
able to use patterns to solve problems
related to functional thinking. Then the
S4 solving step in solving question
number 2 is presented in Figure 4.
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Figure 4. Implusive Answer 1

Based on Figure 4, in point a, S4
writes Uz = 4 + 3 (29) to determine
many angular points. Based on the
calculation results, S4 can infer many
corner points if there are 30 squares,
which is 91. In point b, S4 uses the
arithmetic sequence formula with the
formula Un = a + (n-1) b to express the
relationship  between many corner
points and many squares. Furthermore,
the researcher conducted an interview
with S4 to further explore S4's
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understanding in  solving question
number 2. Excerpts of the interview
with S4 are presented as follows.

P : How did you solve question
number 2?
S . Because what is asked is 30

squares, | use the arithmetic series
formula so Uz = 4 + 3 (29), where
4 is the first term then 3 of the
difference in the corner points in
each figure then 29 of (30 - 1). So
later the result will be 91. For the b
| use the formula Un=a+ b (n-1)

Based on the results of interviews
and analysis of answers to question
number 2, it can be concluded that S4 is
able to use geometric patterns to solve
problems related to functional thinking.

Thus, there are two strategies
carried out by the subject to solve
question number 2. The first strategy is
to first redraw the geometric pattern
based on the problem and find the
difference in the angle points in the
geometric pattern image 1,2,3,4.Then
the second strategy is by directly
finding many angular points formed by
the arithmetic sequence formula. In
addition, reflective subjects are more
systematic and detailed in the steps of
solving problems. While immupulsive
subjects tend to answer directly.

Question Number 3

Question number 3 is used to
explore students' ability to generalize
and justify, which is a process to find a
pattern or a shape. Based on the test
results, in point a subjects Sl, S2, S3,
S4, S5, S6 can solve the problem using
the right solving steps and get the right
answer as well. In point b, subjects S1,
S2, S5 can solve the problem using the
right solving steps and get the right
answer as well. Then subject S3 uses
the correct completion step but gets the
wrong answer and subject S4,S6 uses
the partial correct completion step with

the wrong answer. In point ¢ sbjek S1,
S2, S3, S4, S5, S6 can solve the
problem using the right solving steps
and get the right answer as well. Figure
5 shows the answer to S1 in solving
question number 3.
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Figure 5. Reflective Answer 1

Based on Figure 5, In point a S1
work first draw a tile pattern. Then, S1
writes Un = a(n - 1)b to search for lots
of blue tiles. Based on the calculation
results, S1 can infer the number of blue
tiles required which is 144. In point b,
S1 does this by rooting 64. Next, S1
writes Un = a + (n — 1) b to count the
white tiles. Based on the calculation
results, S1 can infer the number of
white tiles required which is 36. In point
¢, S1 uses the formulaUn=a+ (n—-1)b
to express the relationship between
many blue tiles and many white tiles.
Furthermore, the researcher conducted
an interview with S1 to further explore
S1's understanding in solving question
number 3. Excerpts of the interview
with S1 are presented as follows.

P : How did you solve question number

3?

S » If it is known Un = 52, s0 a is 8
because it is asked white, U52 =
8+(n-1)b. So 52= 8 + (4n-4) ,.,s0 48
= 4n. Then the n is 12. So because
the result of the blue tiles of the
first quadrant is 1 squared is 1, the
second is 4, then the quadrant result
of the 12 quadrants = 144 so there
are 144 tiles. To find white tiles,
the root result of 64 is 8 white tiles.
Then Un =a+(n-1)ba=8,b=4,n
= 8 so the result is 36. If the c is the
correct one using the ordinary
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arithmetic sequence formula.

Based on the results of interviews
and analysis of answers to question
number 3, it can be concluded that S1 is
able to use patterns to solve problems
related to generalization and
justification. Then the S5 solving step in
solving question number 3 is presented
in Figure 6.
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Figure 6. Implusive Answer 2

Based on Figure 6, S5 writes that
if there are 9 tiles, then there is 1 blue
tile. If there are 16 tiles, then there are 4
blue tiles and so on. Next, S5 calculates
many white tiles by subtracting many
tiles with many tiles with blue tiles, for
example, in figure 1, many tiles, 9 with
blue tiles, which is 1, then you get 9-1 =
8 white tiles. On point a, S5 writes
down as many blue tiles as required
144. In point b, S5 writes down the
required number of white tiles = 36. In
point ¢, S5 writes the formulan = b + {(
(Vb + 1) x 4}. Next S simplifies to n =
b+p,n=b+4({/b +1) wheren=
many tiles, b = blue tiles, p = white
tiles.  Furthermore, the researcher
conducted an interview with S5 to
further explore S5's understanding in
solving question number 3. Excerpts of
the interview with S5 are presented as
follows.

P : How do I solve question number 3?
S : The one that a there are 9 tiles
then the blue tiles there is 1 means
there are 8 white tiles, then for the
2nd there are 16 white tiles then

there are 4 blue tiles so there are 12
blue tiles then (silent) there was a
pattern yesterday but forgot the
pattern how did finally get the
answer that there are many blue
tiles needed there are 144 if there
are 52 tiles that are white.
Yesterday | didn't think it was a
geometric series or a geometric or
arithmetic sequence thinking about
number patterns, it was in the form
of what was important in the
pattern so | didn't think it was only
focused on geometry or arithmetic |
didn't think about it

Based on the results of interviews
and analysis of answers to question
number 3, it can be concluded that S5 is
able to use patterns to solve problems
related to generalization and
justification.

Thus, there are two strategies
carried out by the subject to solve
question number 2. The first strategy is
to count each white tile and blue tile on
the pattern, and determine the difference
between each tile pattern 1,2, and so on.
Then the second strategy is by reducing
many tiles with many white tiles. In
addition, reflective subjects are more
systematic and detailed in the steps of
solving problems. While immupulsive
subjects tend to answer directly.

In the problem of functional
thinking indicators and generalization
and justification, based on the results of
the analysis, there are students with
reflective cognitive styles and students
with implusive cognitive styles have
different strategies in solving problems.
In  functional relation  problems,
reflective subjects in solving the
problem first redraw the image based on
the problem. Then the reflective subject
creates an equation to determine many
tables with many people who can sit.
Meanwhile, the implusive-style subject
solved the problem by directly
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multiplying many chairs by many
tables. In the geometry pattern problem,
the reflective subject in solving the
problem first redraws the geometric
pattern based on the problem and finds
the difference in the angle points in the
geometric  pattern image 1,2,3,4.
Meanwhile, the implusive subject
solves the problem by directly finding
many angular points formed by the
arithmetic sequence formula. In the
generalization indicator and justification
problem, the subject is reflective in
solving the problem first, redrawing the
geometric pattern based on the problem
and finding the difference from the
corner point to another corner point.
Meanwhile, the subject is implusive in
solving problems by directly using the
arithmetic series series formula.

Both subjects in solving problems
categorize functional thinking and
generalization and justification using
different representations to express
ideas and solve problems. Reflective
subjects use the presence of images,
numbers and symbols. Whereas, the
implusive subject uses representations
of numbers and symbols.

The results of the analysis of the
algebraic thinking test, in general,
reflective  subjects and impulsive
subjects are able to solve algebraic
thinking problems and meet the
indicators of functional thinking and
generalization and justification.
Reflective subjects in solving functional
thinking problems and generalizations
and justifications are more systematic in
answering questions. This is in line with
opinion (Prayitno et al. 2022) that
reflective subjects answer questions
systematically, and are meticulous in
solving given questions. Meanwhile, the
implusive subjects solve functional
thinking problems and generalizations
and justifications answer directly, and
when the interview responds quickly to

the questions given. This is according to
opinion (Aprilia et al, 2015) which
states that impulsive subjects tend to be
quick in responding to questions given
during interviews and writing down all
the ideas that are in their minds during
the test process.

When doing algebra problems,
reflective subjects take a long time, and
reflective subjects read the problems
repeatedly to understand the problem.
While the implusive subject solves
algebra problems faster.
Correspondingly, according to (Rahayu
& Winarso, 2018) Reflective students
take longer to answer questions, while
implusive subjects respond or answer
quickly. Some reflective subject results
express his ideas with images.
Meanwhile, implusive subjects do not
use images in conveying their ideas.
This is in line with research (Azmi S. et
al, 2022) The reflective subject is more
precise in expressing its mathematical
ideas, relating problems with drawings
or diagrams and  mathematical
expressions. Impulsive cognitive skills
are still not precise in expressing
mathematical ideas, relating problems to
pictures or diagrams, and mathematical
expressions.

Reflective subjects were better at
solving algebra tests than implusive
subjects despite some incorrect results.
This is in accordance with the opinion
(Kobandaha et al, 2019) that the number
sense ability of reflective subjects is
better than that of implusive subjects. In
line with research (Satriawan et al 2018)
Reflective subjects are so careful that
they quickly realize and correct
mistakes. However, impulsive subjects
tend to be quick and not careful to solve
problems that arise, so do not pay
attention when something goes wrong.

In this study, based on 6 research
subjects from 3 reflective subjects and 3
impulsive subjects, it can be concluded
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that reflective subjects are better than
impulsive  subjects. This is in
accordance with previous research by
(Ningsih & Cintamulya, 2018) that the
thinking ability of reflective subjects is
better than that of impulsive subjects.

CONCLUSION

Based on the results of research
on students' algebraic thinking skills on
reflective and impulsive cognitive
styles, researchers concluded that in
solving algebraic thinking problems
reflective  subjects and impulsive
subjects were able to meet the
components of functional thinking and
generalization and justification. In the
components of functional thinking and
generalization and justification,
reflective subjects solve by using
relationships and patterns to solve
problems with systematic and more
rigorous steps in writing answers. While
impulsive subjects solve by using
relationships and patterns to solve
problems, but in the solving step is not
systematic and tends to directly write
down the final result. This is in line
with the cognitive style that reflective
subjects have answers that are
systematic, thorough, careful and
answers tend to be accurate, while
impulsive subjects write down all the
ideas in their minds when answering
questions, so that the solving step tends
to be unsystematic.
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