Rreano

_ JOURNALS

XKreano, Jurnal Matematika Kreatif-Inovatif
Volume 14, number 1, 2023, pp. 42-60

The Reflective and Impulsive Graduate Student’s Creativity Problem
Solving of Three Variables of Linear Equations System

Demitra?, Sarjoko?, Desti Haryani*, Maulida Yunita*, Leyli Yustarina Pebriani*

*University of Palangka Raya

Correspondence should be addressed to Demitra: demitra@fkip.upr.ac.id

Abstract
The challenge for prospective mathematics teachers in the future is to have a good mastery of the material, be
able to solve math problems and think creatively. So that later they will be able to guide their students to de-
velop creativity in 21st-century life. Cognitive style and learning influence the establishment of the creativity of
mathematical problem-solving. The purpose of the study was to describe the creativity of students with reflec-
tive and impulsive cognitive styles in solving problems of a three-variable linear equation system. The research
was carried out using descriptive-qualitative research methods. The research subjects were the Mathematics
Education Study Program students at the University of Palangka Raya. The research instrument uses the
Matching Familiar Figure Test, a problem-solving ability test, and an analytic rubric. Data were analyzed by
scatterplot, pie diagram, reduction, triangulation, and inference. Research findings on students with reflective
cognitive style in stages (1) understand problems and develop mathematical models with fluency, flexibility,
originality, and elaboration; (2) complete the plan with fluency, flexibility, and elaboration; (3) check the results
with fluency and elaboration. Students with impulsive cognitive styles are only in the stage of understanding

the problem with fluency, novelty, and elaboration indicators.
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Abstrak

Tantangan bagi calon guru matematika di masa depan harus menguasai materi, mampu memecahkan masalah
matematika dan kreativitas berpikir yang baik. Agar nantinya mereka mampu membimbing para siswanya
mengembangkan kreativitas dalam kehidupan abad 21. Gaya kognitif dan pembelajaran berpengaruh terhadap
pembentukan kreativitas memecahkan masalah matematika. Tujuan penelitian mendeskripsikan kreativitas ma-
hasiswa dengan gaya kognitif reflektif dan impulsif memecahkan masalah sistem persamaan linier tiga variabel,
Penelitian dilaksanakan dengan metode penelitian deskriptif-kualitatif. Subjek penelitian adalah mahasiswa Pro-
gram Studi Pendidikan Matematika Universitas Palangka Raya. Instrumen penelitian menggunakan Matching Fa-
miliar Figure Test, tes kemampuan pemecahan masalah dan rubrik analitik. Data dianalisis dengan scatterplot dan
pie diagram, reduksi, triangulasi dan penyimpulan. Temuan penelitian pada mahasiswa dengan gaya kognitif re-
flektif pada tahap-tahap (1) memahami masalah dan menyusun model matematika dengan kefasihan, keluwesan,
kebaharuan, dan elaborasi; (2) menyelesaikan rencana dengan fasihan, keluwesan, dan elaborasi; (3) memeriksa
hasil dengan kefasihan dan elaborasi. Mahasiswa dengan gaya kognitif impulsif hanya tahap memahami masalah
dengan indikator kefasihan, kebaharuan, dan elaborasi.

INTRODUCTION
Background

The challenges of learning 21%-century for
prospective mathematics teachers are re-
quired to be able to carry out Technologi-
cal, Pedagogical, and Content Knowledge
(TPACK). Mathematic learning should de-
velop mastery of critical thinking, creativ-
ity, collaboration, and communication
skills. Mastery of content knowledge and
creativity in solving mathematical prob-
lems is very important for students to mas-
ter. These competencies are the provision
for students to become future teachers of
mathematics. According to Wijers & de
Haan (2020) and Guinungco & Roman
(2020), the skill of solving math problems
is one of the important thinking skills to be
mastered by students. Meanwhile, accord-
ing to Marliani (2015) and Wilda et al.
(2017), creativity has a positive effect on
mathematics mastery and problem-solv-
ing.

Creative thinking is related to efforts
to find solutions to everyday life problems.
The three-variable linear equation system
(TVLES) can be used as a tool to explore
ideas for solutions to everyday problems.
TVLES is material studied in Algebra lec-
tures. One of the goals of studying TVLES
is to solve everyday life problems. During

the learning process, the process of under-
standing the concept and solving TVLES
problems is also formed. In this case, the
TVLES problem-solving process requires
creative thinking. Creativity contributes to
the thinking process of understanding
mathematics both from the aspect of mas-
tering the material and solving mathemat-
ical problems.

Creative thinking skills have been
formed during students are working on
learning assignments. The results of previ-
ous research show that creativity can be
formed through the process of learning
mathematics. Creative thinking is influ-
enced by the level of students' mathemat-
ical abilities. Research by Suripah & Sthe-
phani (2017) shows that in solving cube
roots of complex equations, students with
a high level of mathematical ability are
able to master all indicators of creativity.
The results of this study indicate that the
factor of mathematical ability levels influ-
ences student creativity in solving complex
equation roots problems. Likewise, the re-
sults of research by Malekian & Fathi
(2012) and Kwon et al. (2006) planning, im-
plementing, and using mathematics learn-
ing strategies affect creativity in learning
mathematics. Wulandari et al. (2016)
found that the cognitive style and creativ-
ity of Bandung Institute of Technology stu-
dents were significantly correlated with
the achievement index.
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Creativity in solving math problems
in students is influenced by the character-
istics of thinking. One of the characteris-
tics of thinking is cognitive style, which in-
fluences students' creativity in under-
standing and solving mathematical prob-
lems. According to Marliani, (2015), cogni-
tive style is one of the individual character-
istics. Cognitive style is a tendency in
terms of feeling, remembering, organize,
process, and solve problems, to distin-
guish, understand, store, and inform. Cog-
nitive styles according to experts, such as
Kagan et al. (1964), Kagan (2016), and Ro-
zencwajg & Corroyer (2005) classified two
types of cognitive styles, namely reflective
and impulsive.

Reflective individuals tend to take
time to think before planning an action.
Meanwhile, individuals who are impulsive
tend to respond more directly. Warli (2010)
states that there are significant differences
in the mathematical abilities of students
whose cognitive style is reflective higher
than impulsive.

Cognitive style as a tendency to pro-
cess information influences individual cre-
ativity in solving mathematical problems.
Types of thinking styles affect the level of
student creativity in solving math prob-
lems (Purnomo et al., 2017) . It's related to
the research of Warli (2010) state that
there are significant differences in the
mathematical abilities of students with a
higher reflective cognitive style than im-
pulsive ones. So the style of thinking af-
fects the creativity of thinking in solving
mathematical problems.

This opinion implies that the creative
thinking of students in solving TVLES
problems will also be influenced by the
characteristics of reflective and impulsive
thinking styles. Thinking processes that
tend to be reflective and impulsive will pro-
vide ample space for students to read, un-
derstand, and explore mathematical mod-
els to solve TVLES problems. The TVLES

problem requires a careful understanding
of its meaning. The problemis whether the
learning process through lecturing can
support the creativity of Mathematics ed-
ucation students to solve mathematics
problems.

This study focused on finding profiles
of students' mathematical thinking crea-
tivity in solving problems related to TVLES
in terms of the characteristics of reflective
and impulsive cognitive styles. In line with
the research focus, the research objectives
were to describe (1) students' creative
thinking abilities with a reflective cognitive
style and (2) students' creative thinking
abilities with an impulsive cognitive style in
solving TVLES problems. In the following,
a theoretical construction of creativity in
solving TVLES problems and cognitive
style is built.

Theoretical Framework
Creative Thinking

Creativity according to Pehkonen (1997) is
an individual's ability to produce some-
thing new and unpredictably. Minchekar
(2017) defines creativity as a process of ob-
taining valuable original and renewable
ideas. Wulandari et al. (2016) state that
creativity is a person's ability to deal with a
situation that is difficult to overcome with
new ideas that are adaptive to difficulties.
These definitions to stated that creativity
is an individual's ability to find new ideas
that are valuable in getting a solution to a
problem. Creative thinking in learning
mathematics is a process of thinking by
bringing up new ideas or combining ideas
that were previously done.

Indriyani et al. (2020) define the abil-
ity to think creatively as an individual's
mental process of generating ideas
smoothly, flexibly, and in detail. According
to Siswono (2005), the process of creative
thinking is related to the process of com-
piling ideas, building ideas, and planning



and implementing these ideas to get a new
product. Based on this definition, mathe-
matical creative thinking is an individual
mental process of creating new ideas in
solving problems related to mathematics.
These new ideas can be accepted as math-
ematically correct and created smoothly,
flexibly, and flexibly.

Relevant to this explanation Nurha-
yati & Rahardi (2021) state the ability to
think creatively mathematically is the abil-
ity to find solutions to mathematical prob-
lems in a simple and flexible manner. In ad-
dition, creative thinking is an original cog-
nitive ability in the process of solving
mathematical problems. According to
Kwon et al. (2006), Marliani (2015),
Minchekar (2017), Purnomo et al. (2017),
and Yulianto et al. (2021) the ability to
think creatively mathematically can be in-
terpreted as the ability to solve mathemat-
ical problems with more than one comple-
tion of thinking fluency, flexibility, elabo-
ration, and originality in the answers. From
the opinion above, it can be concluded that
there are four key elements of mathemat-
ical creative thinking, namely fluency, flex-
ibility, originality, and elaboration. These
four key elements of creativity need to be
formed in students' thinking when partici-
pating in learning for mathematics
courses.

Problem-Solving Skills

The problem-solving process produces a
way to organize problem situations that
produce good problem-solving structures
and contain the achievement of problem-
solving goals. Mathematical problem solv-
ing is a thinking process by integrating
concepts, theorems, principles, and Math-
ematical axioms in a problem situation to
be solved, and producing a form of mathe-
matical problem solving that has true value
based on mathematical logic.

Schoenfeld (2016) describes the
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math problem-solving strategy put for-
ward by Polya as follows. First, the process
of understanding the problem through the
activity of compiling questions from the
problem situation. Second, making a prob-
lem-solving plan is carried out by deter-
mining the components or data, or infor-
mation one by one. Third, solving the
problem is carried out by transforming the
problem statement into a mathematical
model and completing mathematical cal-
culations. Fourth, reviewing the problem
by examining the results of solving the
questions that have been formulated pre-
viously. Based on the stages of solving
these problems, the indicators of mathe-
matical problem-solving ability are under-
standing the problem, developing a solv-
ing plan, completing the plan, and check-
ing again.

Reflective-Impulsive Cognitive Styles

Cognitive style is a person's unique way of
learning, both related to how to receive
and process information, attitudes toward
information, and habits related to the
learning environment (Zakiah, 2020). Indi-
vidual differences that persist in how to
compile and process the information on
these experiences are known as cognitive
styles (Fadiana, 2016).

Kagan et al. (1964), Kagan (2016),
and Rozencwajg & Corroyer (2005) classify
cognitive styles into two categories,
namely reflective and impulsive. The re-
flective individual has the characteristic of
thinking about solving problems for a long
time, but carefully so that the answers
given tend to be correct. The Impulsive in-
dividual thinks solving problems in a short
time, is less thorough, so the answers tend
to be wrong. So, there are two important
aspects of the reflective and impulsive
cognitive styles, namely the time and cor-
rectness of the answers used by students
to solve problems. Lahinda & Jailani (2015)
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stated that cognitive style acts as cognitive
control.

METHOD

This research was carried out using a qual-
itative-quantitative mixed method (Cre-
swell, 2020), which focused on describing
students' reflective and impulsive thinking
creativity in solving TVLES problems. The
qualitative descriptive method was carried
out by describing the reflective and impul-
sive subject's creativity in solving TVLES
problems. While the quantitative descrip-
tive method is used to classify subjects ac-
cording to cognitive style. The research
phase follows the flow of activities accord-
ing to Elo et al. (2014) to ensure the trust-
worthiness of research findings, as pre-
sented in Figure 1.

Preparation Organization Reporting
phase ‘ phase » phase

Figure 1. The Research Phases

The preparation phase includes the activi-
ties of choosing data collection methods,
how to choose subjects, and units of anal-
ysis. Methods of data collection using tests
and interviews, to ensure the credibility of
data collection as stated Elo et al. (2014)
can be done by a combination of the two
methods. Cognitive style tests using the
Matching Familiar Figure Test (MFFT) by
Kagan et al. (1964) which was updated to
MFFT-2021 and has good validity and reli-
ability according to (Viator et al., 2022).
Creativity in solving TVLES problems is ex-
plored by testing TVLES's problem-solving
abilities. The answers of the research sub-
jects were analyzed using the rubric of
mathematical problem-solving skills and
the rubric of thinking creatively. The inter-
view instrument was in the form of a list of
questions about mathematical problem-
solving abilities and creativity. The stages

of data collection are method and theoret-
ical triangulation techniques (Elo et al.,
2014).

The research subjects were deter-
mined using a purposive sampling tech-
nique (Elo et al., 2014), where the research
subjects were selected according to the re-
search objectives. The research subjects
were selected by purposive sampling from
students of the Mathematics Education
Study Program, Teacher Training and Edu-
cation Faculty of University Palangka
Raya, who had taken Algebra courses and
were currently taking School Mathematics
lll course of 34 students. The selection of
subjects has fulfill transferability (Stahl &
King, 2020), where the same subject, con-
text, and experience can also be found in
the context of lectures at other campuses
that educate prospective Mathematics
teachers.

The organizational phase includes
categorization and abstraction, interpreta-
tion, and representativeness analysis. The
organizational phase was carried out on
the cognitive style data by giving the MFFT
test to 34 subjects individually. The results
of categorization, abstraction, and inter-
pretation services as a reference for select-
ing each subject with the highest reflective
cognitive style and the lowest impulsive-
ness. In this way, the representation of re-
search subjects is fulfilled.

According to Denzin and Lincoln
(2005), data interpretation should use ade-
quate criteria. The abstraction and inter-
pretation of the MFFT test results use the
criteria for classifying cognitive style ac-
cording to the quadrants with the median
time (t) and f (right choice frequency) axes
presented in Figure 2 and the cognitive
style criteria in Table 1.
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Figure 2. Reflective-Impulsive Quadrants

Table 1. The Cognitive Styles Categorization

Quadrant Cognitive styles Criteria
t < mediant
| Fast- _

ast-accurate £> median f
" Slow-accurate t > mediant
(reflective) f > medianf
Fast-inaccurate t<mediant

1] . . .
(impulsive) f < medianf
. t>mediant

\Y, Slow-inaccurate I
f <medianf

Subjects were grouped into four cat-
egories and their percentages were calcu-
lated according to the fast-accurate, slow-
accurate (reflective), fast-inaccurate (im-
pulsive), and slow-inaccurate categories.
The next step is the reflective and impul-
sive subjects who are selected, doing the
TVLES problem-solving ability test. Solu-
tions to TVLES problems written on the
answer sheet, reviewed, interpreted, and
abstracted refer to the analytic rubric of
creativity in solving TVLES problems. The
identification results were deepened
through the triangulation of sources by in-
terviewing reflective and impulsive sub-
jects, followed by interpretations and con-
clusions. The results of data analysis are
presented with tabulations, scatterplots,
pie diagrams, and problem-solving anal-
yses of answers.

In the next stage, reflective and im-
pulsive subjects were in-depth interviewed
to fulfill the dependability and confirmabil-
ity (Stahl & King, 2020). Analysis of TVLES
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problem-solving answers using an analyti-
cal rubric with the following stages. First,
the ability of the two subjects to solve
TVLES problems was analyzed according
to Polya’s stages of problem-solving
(Schoenfeld, 2016). Second, the results of
the analysis of TVLES's problem-solving
abilities were analyzed again from the as-
pect of the emergence of problem-solving
creativity indicators according to the
stages of problem-solving.

RESULTS AND DISCUSSION
Results

The following presentation presents the
results of an analysis of the ability to solve
TVLES problems and the creativity of solv-
ing TVLES problems for reflective and im-
pulsive students. TVLES problems are re-
lated to bank loans and bank interest is-
sues, as well as years of historical events in
Indonesia.

Cognitive Styles

There are 34 students who underwent the
MFFT test, and 28 students only can an-
swer all the test items. The results of the
calculation analysis obtained a median an-
swer time of 9.00 and a median correct an-
swer score of 11.00. Then the distribution
of MFFT score presented using a scatter
plot. Which the median time at abscissa
line and the median of MFFT score at ordi-
nate line. Thenresult scatter plot identified
students’ cognitive styles and using a pie
diagram presented the percentage of stu-
dents grouping according to cognitive
style can be presented in Figure 3 and 4.

There are 28 students identified who had a
reflective cognitive style, 11 people (47%),
2 people (9%) were slow-inaccurate, g peo-
ple (39%) were impulsive, and 6 people
(5%) were fast-accurate. Students with a
reflective cognitive style are characterized
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Figure 3. Scatter Plot of Cognitive Styles of 28 Stu-
dents
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Figure 4. Percentase of Students Base on the Cogni-
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by being able to answer well using a long
time. Students with a slow-inaccurate cog-
nitive style are characterized by tending to
answer incorrectly for a long time. Impul-
sive students tend to answer incorrectly
quickly. And fast-accurate students can
answer well in a short time. The results of
this study are relevant to Rozencwajg &
Corroyer (2005) and (Faradillah et al,,
2018) found four students' cognitive styles,
namely reflective (slow- accurate), impul-
sive (fast-inaccurate), fast- accﬁrate and
slow-inaccurate. According to Rozencwajg
& Corroyer (2005) and (Secer et al., 2009)
the process of cognition in reflectlve |nd|-
viduals is able to think analytically with'
mature cognition. Meanwhile, the impul-
sive subject in his thinking process is holis-
tic with immature cognition.

The 11 students with a reflective cog-
nitive style, PN students were selected
who had the longest time to take the test

and all the answers were correct. Among
the g students with an impulsive cognitive
style, AG students were selected who had
the shortest time to do the test with the
most answer errors. There are two aspects
analyzed in the reflective subject's an-
swers, namely the ability to carry out the
stages of problem-solving and problem-
solving creativity. The following presenta-
tion describes TVLES’s problem-solving
creativity for subjects with reflective and
impulsive cognitive styles.

The Ability of Reflective Subject to Solve
TVLES Problems

The following presentation presents the
results of the analysis of the ability of sub-
jects who have a reflective cognitive style
to solve TVLES problems with the four
stages of Polya for problem 1 bank loans
and interest rates and problem 2 years of
Indonesian historical events.

Problem 1: Bank Loan and Interest Rate

Figure 5 presents the PN subject's answers
to problem 1. PN subjects, in lines 1 to 4,

(l)Misal x:5"% Xz 22
y: 6% Ma
2+ 1% i
K‘\'3+2.11(066\>65‘76‘0 o
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Note: M1 = understanding the problem | M2 = make the plan | M3
= complete the plan | M4 = check the results

Figure 5. The Answer of Subject PN to Problem 1



seem able to write down what is known by
assuming the interest rate is x = 5%, y = 6%,
z = 7%, and x = 2z, indicating that the PN
subject has understood the problem. The
results of the analysis of the ability to un-
derstand problem 1 in the answers are re-
ferred to as the results of interviews with
PN subjects.

An excerpt from the interview with
the PN subject in Box 1, states that after
reading the questions and in his mind
Problem 1 can be solved with TVLES. The
information obtained is in the form of bank
interest on one company's loan. The PN
subject succeeded in understanding prob-
lem 1, both the facts in the problem and
the variable symbolization for these facts.

Box 1: Interview of Understand the Problems 1

After reading the questions, try to explain what
you think of problem 1?

"I think the contents of the story problems will be
resolved with TVLES."

What is asked in problem 1?

"What was asked in question number 1 was about
interest on a loan from a company..."

The PN subject thought when he
read the problem that problem 1 could be
solved with TVLES and the information
was in the form of bank interest on one
company's loan. The PN subject suc-
ceeded in understanding problem 1, both
the facts in the problem and the variable
symbolization for these facts.

The answer to the next PN subject is
to write down the three-variable equation
system model for the mathematical model
of the solution. Equation (1) isx +y + z =
2,250,000,000 as the mathematical model
for the loan amount. Equation (2) 0.05 x +
0.06 y + 0.07 z = 130,000,000,000 as a
mathematical model for loan interest. This
answer shows that the PN subject has
been able to develop a solution plan by
constructing a mathematical model using
TVLES. According to the PN subject, the
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solution is to make equations as presented
in the interview excerpts in Box 2.

Box 2. Interview of Make the Plan Problem 1

To work on the problem, what did you do to
make your solution easier?

"Determine equation 1, equation 2, and equation
3. As well as other equations if any".

At the completion stage of the math-
ematical model of the two TVLES prob-
lems, the PN subject used two methods,
namely substitution, and elimination for
the calculations. Equations (1) and (2) are
solved by the PN subject at the initial stage
by substitution, where the value x = 2z is
entered into the system of equations (1)
and (2) which results in an equation in the
form of a two-variable system of equations
to become x +y + z becomes 3z + v, and
0.05X + 0.06y + 0.07z becomes 0.17z +
0.06y. The PN subject succeeded in creat-
ing a new, simpler system of equations for
equation (1), namely 3z + y =
2,250,000,000, and equation (2) becomes
0.17Z + Y = 130,000,000.

Furthermore, the PN subject solves it
by eliminating the coefficients of similar
tribe variables on the y variable, to get the
values of the z, x, and y variables. The PN
subject successfully completed the TVLES
calculations for the solution to problem 1
correctly. The PN subject's mathematical
reasoning goes well where students canre-
late the two TVLES solving methods cor-
rectly. The results of this study are in line
with Setiawan (2016) where reflective sub-
jects can relate mathematical ideas (re-
late) in solving mathematical problems
correctly.

In the final part of solving TVLES, af-
ter the x, y, and z values are found, the PN
subject checks the solution again, by in-
serting the x, y, and z values into equation
(1), namely x + y + z = 1,000,000,000 +
500,000,000 + 750,000,000 =
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2,250,000,000. The results of this calcula-
tion indicate that the x, y, and z values
from the previous calculations are correct.
The results of the analysis of the PN sub-
ject's answers are referred to by the results
of the interview in Box 3. At this stage, the
PN subject was able to check the correct-
ness of the results of solving the problem
of bank loans and interest rates. The fol-
lowing is an excerpt of an interview with a
PN subject related to checking the results.

Box 4. The Interview to Understand the Problem 2.

Furthermore, what do you know about the infor-
mation contained in the problem?

"What | know about the information contained in the
problem is that | can know in what year the Indone-
sian historical events occurred."

Box 3. Interview of Check the Solution Problem 1

Are you sure about the answers you get?

"Yes. Because | have proven it by means of the final
result, | add it up to prove whether it is correct,
whether it is in accordance with the known results."

Problems 2: Indonesian Historical Events
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Figure 6. PN Subject's Answer to Problem 2

The PN subject's answer to problem 2 is
presented in Figure 6. The PN subject was
able to understand the problem by writing,
for example, the arrival of the Dutch = g,
the birth of R.A. Kartini = b, and Superse-
mar = c. In the results of the interviews in
Box 4 below, the PN subjects have under-
stood what is being asked in problem 2.

The PN subject was able to compile a
mathematical model into TVLES, where
there are three equations that form a true
TVLES, namely equation (1) a+ b + c=5441,
equation (2) -b + c = 87, and equation (3) -a
+ ¢ = 370. Then the PN subject checks the
results by plugging the values a, b, c into
equation (1) in problem 2, namelya + b + ¢
= 5441 1596 + 1879 + 1966 = 5441. In the
results interview in Box 5, the PN subject
was able to explain how to check the cor-
rectness of his answers, by adding up the
values of the variables a, b, c to the equa-
tiona+b+c=5.441.

Box 5. Interview of Check the Results Problem 2

After your results, did you check the results
again? Explain!

"Yes. | checked it by the way I added it to the ex-
ample. For example, in the matter of historical
events in Indonesia, | assume that a = the arrival
of the Dutch, b = the birth of R.A. Kartini, ¢ = Su-
persemar” namely a + b + ¢ = 5,441.

"I prove it by adding the result of a plus the result
of b and then adding the result of c as | get a =
1596, b = 1879, ¢ = 1966. Then add up whether it
is true that the result is 5441: a + b + ¢ = 5441
21596 + 1879 + 1966 = 5441 (s0 it is proven)”.

Reflective Subject Creativity to Solves the
TVLES Problem

Reflective student creativity in solving
TVLES problems for problems 1 and 2 at
each stage of problem-solving is summa-
rized and presented in Table 7.

Indicators of creativity include flu-
ency, flexibility, originality, and elabora-
tion (Kwon et al., 2006; Marliani, 2015;
2015; Minchekar, 2017; Purnomo et al,,
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Table 7. The Analysis of Creativity of Reflective Subject solved the TVLES Problems

Problem-solv-

Indicators of creativity

ing skills Fluency Flexibility Originality Elaboration
Mz: understand ~ Ma-Fluency: Mz1-Flexibility: Mz1-Originality: Mz-Elaboration:
the problem The idea of symboliz- The choice of vari-  The idea of symbol-  The analogy is determined
ing an exampleina able symbol let- izing variables ac- by the stages of reading,
variable is true ters in problem 1 cording to their understanding, detailing
and problem 2 is own ideas the facts, writing the exam-
different. ple, and elaborating it into
the symbolization of the
variablesx, y, z,and a, b, c
M2: M2-Fluency: M2-Flexibility: M2-Originality: M2-Elaboration:
make the plan The mathematical Developing a The mathematical Using the steps to under-

model is written in
TVLES form for prob-
lem 1 equation 1: x+y +
Z=2,250,000,000.00
and equation 2: 0.05x +
0.06y +0.072 =
130,000,000,000.00 iS
true.

M3: M3-Fluency:

complete the The idea with the elim-

plan ination and substitu-
tion method is the cor-
rect way of solving

TVLES
Mg: Mg-Fluency:
check the re- The way to check the
sults correctness of the an-

swers by entering the
variable values ob-
tained from the calcu-
lation results into the
previous equation is an
idea.

mathematical
model adjusting
the meaning of
the first state-
ment sentence to
the second state-
ment sentence in
the problem, to
form a system of
equations to solve
the problem.
M3-Flexibility:
Explaining the so-
lution using the
elimination and
substitution
methods, proceed
to check the cor-
rectness of the
calculation results
by entering varia-
ble values
My-Flexibility:

Do not appear

idea of representing

these statement
sentences into a
mathematical
model in the form
of a system of
equations refers to
the meaning of the

statement itself and

is true.

M3-Originality:
Do not appear.

Mg-Originality:
Do not appear

stand the meaning of the
question statement sen-
tence and determine the
equation that is relevant to
the meaning of the sen-
tence.

M3-Elaboration:

Stages of completion of
TVLES settlement with de-
tailed steps to find the re-
sult of the value of the vari-
able being sought.

Mg-Elaboration:
Completion with a detailed
elaboration, starting from
writing equation (1), substi-
tuting the values of the var-
iables x, y, z into equation
1, and completing the cal-
culation so that the sum of
the left side of the equatior
is equal to the right side of
the equation.

2017; Yulianto et al., 2021). The results of
the analysis presented indicate that PN
subjects with a cognitive-reflective style
have the following creativity profile.
Creativity understands the problem.
At the stage of understanding the problem
of creativity indicators that appear in the
PN subject's answers are as follows. First,
the PN subject uses variable symbolization
for the facts in the problem. The idea of
symbolizing this variable is an idea that has

a true value, which means that the fluency
indicator appears. Second, PN subjects are
also able to make analogies and symbolize
variables from one analogy to another.
From the example for problem number 1
using the symbols for the variables x, v,
and z, to the example for problem 2 using
the symbols for the variables a, b, and c.
This indicates that the flexibility indicator
appears.
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Third, the PN subject makes an ex-
ample by specifying a variable name which
is written in detail with the idea of symbol-
izing the variable from their own idea. In
this case, the originality indicator appears.
The different symbolization ideas in the
two problems indicate that the PN subject
has new ideas in variable symbolization.
Fourth, an example is defined by the stages
of reading, understanding, detailing the
facts in the problem, then writing it in the
form of an example and symbolizing the
variables x, y, z, and a, b, c. The stages in
this symbolization reflect the presence of
an elaboration indicator. Reflective stu-
dent creativity in solving TVLES problems
for problems 1 and 2 at each stage of prob-
lem-solving is summarized and presented
in Table 7.

The Creativity Make the Plan. PN sub-
jects have ideas regarding solving steps us-
ing the elimination method. The mathe-
matical model compiled contains correct
ideas regarding fluency, where the mathe-
matical model is written in TVLES form for
problem 1 equation 1: x+ y + z =
2,250,000,000.00 and equation 2: 0.05x +
0, 06y + 0.07zZ = 130,000,000,000.00 is true.
Likewise, the mathematical model for
solving problem 2 by writing equation 1: a
+b + ¢ = 5441, equation 2: -b + ¢ =87, and
equation 3: -a + c =370 is true.

The idea of compiling a mathemati-
cal model is drawn from the meaning of
the statement sentences in problems 1 and
2 which are understood to determine the
coefficients and variable names in problem
1 for equation 1. Based on this meaning,
write the operation sign (+) for the varia-
bles x, y, and z that make up equation 1.
Then move again to the second statement
in problem 1, where the coefficients of the
variables x, y, and z are determined based
on the bank's interest rate and use the ad-
dition operation sign (+) to represent equa-
tion 2.

The PN subject also does the same in

solving problem 2. In this case, the PN has
the flexibility of thinking in making a math-
ematical model of the solution to problem
1 and problem 2. The mathematical model
is formulated based on the meaning un-
derstood by the PN subject to the state-
ment sentences in problems 1 and 2.
Where the mathematical idea to represent
the statement sentences in a mathemati-
cal model is true. The mathematical model
contains indicators of novelty (originality)
and uses steps from understanding the
meaning of the question statement sen-
tences and determining their equations
(elaboration).

The Creativity Completes the Plan.
The description of calculations to find the
values of x, y, z, or 3, b, c made earlier con-
tains the correct ideas (fluency). PN sub-
jects are fluent in solving equation models
by elimination and substitution. The com-
pletion stage of TVLES with substitution
followed by elimination indicates that the
translation is prepared to move from one
correct way to another (flexibility). An-
other characteristic seen in the stages of
completing the TVLES model for solving
problems 1 and 2 is the detailed steps to
find the result of the value of the variable
being sought. In other words, the TVLES
completion stage for solutions to problems
1 and 2 has elaboration characteristics.

The Creativity to Checks Back the So-
lution. PN subject was able to re-check the
solution to problems 1 and 2. Re-examine
the solution to ensure that the method was
correct and fluent. Stages of completion
with a detailed elaboration, starting from
writing equation (1), substituting the val-
ues of the variables x, y, and z into equa-
tion (1), and completing the calculations.
So that the sum of the left side of the equa-
tion is the same as the right side of the
equation. Thus, it can be stated that the
PN subject's ability to examine the results
has creativity with elaboration indicators.



The Ability of Impulsive Subject to Solve
TVLES Problems

Subject AG has an impulsive cognitive
style that answers in the shortest time with
the least number of correct answers. The
following presents the results of the analy-
sis of the AG subject's ability to solve prob-
lems 1and 2.

Problems 1: Bank Loans and Interest Rates

AG subjects were able to understand loan
problems and bank interest rates, by writ-
ing down what was known and what was
asked. AG writes down what is known by
making an example in the form of variables
a, b, and c for each of the bank interest
rates and loan funds from problem 1. What
is asked by rewriting the question sentence
from problem 1? Figure 5 presents subject
AG's answer to problem 1.

Subject AG developed a solution
plan using the concept of comparison to
determine a mathematical model. The
mathematical model that was created did
not match the mathematical concepts in
problem 1, where subject AG used compar-
isons while the mathematical concepts in
problem 1used TVLES. Subject AG was un-
able to construct a correct mathematical
model for problem 1 solutions.

Subject AG developed a solution
plan using the concept of comparison to
determine a mathematical model. The
mathematical model does not match the
mathematical conceptin problem 1, where
subject AG uses the concept of compari-
son, which is correct using the concept of
TVLES. Subject AG was unable to con-
struct the correct mathematical model for
problem 1 solutions. Because the comple-
tion of the mathematical model was not in
accordance with the stages of solving
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Figure 7. Subject AG's Answer to Problem 1

TVLES, as a result, an error occurred at the
stages of completion and obtaining the re-
sult.

Box 6. The Interview to Understand the Problem 1

After reading the questions, try to explain what
you think about the concept of the problem.

"By way of example, changing into a linear equa-
tion then using the elimination method after that
the substitution method to get the value or loan
from each bank"

What do you know about the information con-
tained in the question?

"The company borrowed IDR 2,250,000,000.00
from three banks with the interest of 5%, 6%, and
7% respectively for a total interest of IDR
130,000,000,000.00."

What is being asked in this question?

“Company loans to each bank?”

The results of interviews with AG sub-
jects are presented in Box 6. After being in-
terviewed, subject AG gave an answer that
was different from the written answer. At
the stage of understanding the problem,
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subject AG stated that by changing the ex-
ample to obtain a linear equation then us-
ing the elimination and substitution meth-
ods.

At the stage of making a mathematical
model, the subject AG makes a mathemat-
ical model with only one linear equation,
which should be formulated by three linear
equations. But when interviewed, the sub-
ject AG gave an inconsistent answer with a
written answer in Box 7. The following pre-
sents an interview trailer with the subject
AG.

Box 7. The Interview to Make a Mathematical
Model

What are the concepts used for solving the prob-
lem from the information obtained in the prob-
lem?

"After being formed, the equation will be obtained:
a+b+c=2,250,000,000.00

2C+ B+ (C=2,250,000,000.00

3C+ B =2,250,000,000.00 ... (1). And

5% A +6%B+7% C=130,000,000.00

17% C + 6% B = 130,000,000.00

At the stage of completing the plan, in
the answer sheet due to the stage of mak-
ing the model being wrong, the continua-
tion at this stage the subject AG also makes
amistake in making calculations. The inter-
view trailer of Box 8 showed the incon-
sistency of AG in providing answers.

The results of the interview with the
subject AG showed that he was able to
complete the mathematics model solution
of problem 1 using the elimination and sub-
stitution methods correctly. The subject
AG realized that the answer was written in
the wrong answer sheet. And after inter-
viewing the subject AG was able to improve
the answer. AG subjects can describe their
calculations with the method of elimina-
tion and substitution correctly.

Box 8. The Interview of Complete the Plans

How do you make a mathematical model and its solution
to the problem?

"Build the equation of

3C+b=2.250.000.000... (1)

17¢ + b = 13.000.000.000..(2)".

What is the solution you provide to solving the problem?
"Elimination method:

3¢+ b =2.250.000.000.000 |x6| 18¢ + 6b = 13.500.000.000
17¢ + b =13.000.000.000 |x1| 17¢+ 6b =13.000.000.000

C = 500.000.000”

"substitution method:

€ =500.000.000

3¢+ b=2.250.000.000

3(500.000.000) + b = 2.250.000.000

1.500.000.000 + b = 2.250.000.000
b =750.000.000

a=2c

a = 2(500.000.000)

a =1.000.000.000".

The interview treasure of check solu-
tion with the subject AG is presented in
Box 9. In the final stage, checking the re-
sults conducted an interview with the sub-
ject of AG regarding the answer written in
the answer sheet. The AG subject does not
link the answer examination on the answer
sheet that has been done but checks the
results based on the answers submitted in
the interview.

Box 9. The Interview to Check the Solution
What are you checking? Try to explain!
"Yes, throughout substitute the values of varia-
bles to the equations:
a =500.000.000
b =750.000.000
€ =1.000.000.000
a+b+c=2.250.000.000
(500.000.000) + (750.000.000) + (1.000.000.000)
=2.250.000.000
[ 2.250.000.000 = 2.250.000.000.”

Problems 2: Indonesian Historical Events

The AG subject is also able to understand
problem 2 by giving a visitation for the year
for three historical eventsin Indonesia, and
by giving a symbol of variables A, B, and c.
The subject AG is also able to make a



mathematical model A + B + C = 5,441, but
incomplete, where there is only one alge-
braic equation written. There should still
be two more equations written, namely -b
+C=87and -a + c=370. The subject of sub-
ject for problem 2 is presented in Figure 8.
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Figure 8. The Answers of Subject AG to Problem 2

The answers given by the AG subject
in the answer sheet referred to the results
of interviews related to problem-solving
stage 2, showing inconsistency in solving
problem 2. The interview trailer in Box 10
shows that answers were written with dif-
ferent interview results.
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Box 10. The Interview Treasure to Make Mathe-
matical Models

What was the first to do to make a mathematical
model and its solution to the problem?

"Build the equations:

y=2z-87....(2)

X=2-370....(2)."

What is the elaboration of the solution?

"Substitute:

X+Y+2Z=5441

(2-370) +(z2-87) + 2= 5441

3Z-457=5441

3Z=5441-457

3z=3898

z=1966

forz=1966 X=2Z-370

y=z-87 X=1966 -370

y=1966-87 X=1596

y=1879".

Is there another solution? Explain!

"There is, when studying the year of the events, or one
of them, for example, the year of Supersemar's birth in
1966, put in the equation:

y=z-87 X=2-370
y=1966-87 X =1966 - 370
y=1879 X =1596".

The results of the settlement made
by the subject AG are in the answer sheet
by guessing. In contrast to the AG subject's
answer in the interview in Box 11, able to
check the results correctly.

Box 11. The Interview to Check the Solution

What are you checking? Try to explain!
"Yes, by entering the variable value into the
equation:
X=1596
y=1879
z=1966
X+Yy+2Z=5441
1596 + 1879 + 1966 = 5441
5441=5441."

The Creativity of Impulsive Subject solving
the TVLES Problems

AG subjects quickly answered, a short time
in writing answers during the test with a
quick time for both problems, but the an-
swers are wrong. But when interviewed by
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the subject AG confirmed the correct an-
swer and realized his mistake after the an-
swers were collected. The subject AG s not
careful in reading and understanding the
sentences in problems 1 and 2, so he only
writes down the equation a + b + ¢ = 5441.

The results of the analysis of the abil-
ity to understand problems 1 and 2 in the
answers given by the subject AG refer to
the answers written on the answer sheet.
Because the answer pattern written on the
answer sheet is the first answer, given. In
understanding problems 1 and 2, the sub-
ject AG writes what is known and what is
asked correctly, with the visitation of vari-
ables according to their own ideas. The
subject of AG has a true idea related to the
visitation of the variable, the element of
fluency appears and contains a new idea in
its own way (originality) appears in the AG
subject's answer.

But at the stages of the next prob-
lem solving, namely preparing plans, carry-
ing out solutions, and checking out results,
in the answers of the subject AG does not
appear all four characteristics of creativity.
Because the mathematical model is ar-
ranged, and the solution is wrong.

The prominent feature of the impul-
sive subject in solving the TVLES problem
is the inconsistency of the answers written
with the answers given when interviewed.
The answers written use different methods
in the way mentioned in the interview.
When answering the questions in the an-
swer sheet, the impulsive subject thinks
about the answer by reading sentences in
problems 1 and 2 and immediately writes
the answer, without looking back at the
contents of the problem. The mistake of
answering was only realized by the reflec-
tive subject after a few days and was deliv-
ered in the interview.

Figure 8 presents the results of the
analysis of the creativity of the subject of
AG solving problems 1 and 2. The promi-
nent feature of the impulsive subject in

solving the TVLES problem is the incon-
sistency of the answers written with the an-
swers given when interviewed. The an-
swers written use different methods in the
way mentioned in the interview. When an-
swering the questions in the answer sheet,
the impulsive subject thinks about the an-
swer by reading sentences in problems 1
and 2 and immediately writes the answer,
without looking back at the contents of the
problem. Resulting in errors in the answer.
The mistake of answering was only realized
by the reflective subject after a few days
and was delivered in the interview.

Discussion

The study aims to describe the ability of
students' creative thinking in solving
TVLES problems in terms of reflective and
impulsive cognitive styles. TVLES issues
related to the theme of bank loans and
bank interest and years of historical events
in Indonesia. The results of the data analy-
sis show that reflective student was able to
solve the problem of bank loans and the
years of historical events in Indonesia cor-
rectly. Meanwhile, the impulsive student
makes some mistake solution of that prob-
lems.

The advantages of this study lie in
the form of non-routine TVLES problems,
requiring a high level of thinking ability in
their resolution. Analysis of creativity in
solving problems is focused on students.
The results of previous research on the
type of problem and creativity-solving
problems discuss more solutions to math-
ematical problems in schools. While the
problem in this study is focused on mathe-
matical material for prospective mathe-
matics teachers. Based on the cognitive
style, the results of previous research use
the creator of learning styles of field-de-
pendent and independent fields. This
study specifically analyzes student creativ-
ity in solving problems according to the



cognitive style of reflection and impulsive-
ness.

The stages of understanding the prob-
lem, compiling a mathematical model,
completing the mathematical model, and
checking out the results correctly. Students
can determine the number of loans in three
banks with different interest rates and are
able to determine the year of historical
events in Indonesia using Mathematics
models related to TVLES. Reflective stu-
dents also have consistency in solving
problems but require along time to answer.

Research findings from the results of
the analysis of the ability to solve TVLES
problems reflective and impulsive stu-
dents are as follows. First, reflective stu-
dents can solve TVLES problems using
Polya’s problem-solving stage correctly.
Second, reflective students have con-
sistent problem-solving answers, made for
along time, but the answer is correct.

Third, the cognitive control of reflec-
tive students looks better, where students
can re-check the truth of the final answer
carefully. Unlike the findings of Lahinda &
Jailani (2015), who found that in junior high
school students, reflective subjects tend to
have low cognitive control compared to
impulsive subjects. Mubarika et al. (2022)
state that creativity also affects self-requ-
lation in learning mathematics.

Fourth, students with impulsive cog-
nitive styles can understand TVLES prob-
lems. But not able to compile and com-
plete the mathematical model correctly, as
well as at the stage of checking out the re-
sults. Mathematical model and the settle-
ment stage is incorrect logically. Fifth, im-
pulsive students quickly write answers but
are not careful in understanding the mean-
ing of sentences in the problem mentioned
above. So impulsive students are not able
to solve problems at the next stage. Impul-
sive students only realized their mistakes
after some time and were able to correct

Kreano, 14(1) (2023): 42-60 ‘ 57

their answers correctly, which was seen in
the interview results.

Students with impulsive cognitive
styles can solve the problem of bank loans
and bank interest and years of historical
events in Indonesia, at the stage of under-
standing problems. But not able to com-
pile and complete the mathematical
model correctly, as well as at the stage of
checking out the results. The answers
given by impulsive students are wrong,
whereas the mathematical model and the
completion stage are wrong.

Impulsive students are fast in writing
answers but are not careful in understand-
ing the meaning of the sentence in the
problem mentioned above. This finding
was strengthened by Fadiana (2016), who
found that impulsive students tend to
solve mathematical story problems faster
than reflective students. It can be con-
cluded that reflective students have a bet-
ter TVLES problem-solving ability than im-
pulsive students. According to Silma et al.,
(2019), impulsive subjects answered ques-
tions quickly and were not examined
again, tend to dislike analogy problems,
often answer wrong, had poor problem-
solving strategies, and gave inaccurate
opinions. The mathematical model that is
arranged also cannot be justified in math-
ematical logic.

Students with impulsive cognitive
styles are only aware of their mistakes af-
ter some time and can correct the answers
correctly. Characteristics of impulsive sub-
jects answer questions quickly, tend to dis-
like analogy problems, often answer
wrong, have poor problem-solving strate-
gies, and providing inaccurate opinions.
The findings of this research are supported
by Chen (2021) that the reflective subject
has the ability to speak English better than
impulsive subjects. From the results of the
analyses, it can be stated that students
with reflective cognitive styles have better
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thinking control, compile answers care-
fully and thoroughly, capable.

Implications

The characteristics of the reflective and im-
pulsive cognitive style affect creativity in
solving TVLES problems. The characteris-
tics of this cognitive style need to be con-
sidered in learning. It would be very effec-
tive for learning to be carried out by giving
different treatments to reflective and im-
pulsive subjects. The implication for lectur-
ersin designing and implementing learning
refers to an approach in differentiation
learning throughout profiling to find the
cognitive style of their students.

If learning is carried out using individ-
val methods, reflective students are given
TVLES learning assignments by providing
sufficient time allocation, occasionally giv-
ing metacognitive questions, and giving
them the opportunity to think about find-
ing solutions longer.

Whereas for students with an impul-
sive cognitive style, individually, giving
TVLES learning assignments can start from
the easy ones and gradually move up to the
difficult ones. Impulsive students need to
practice reading and understanding the
material more thoroughly. Lecturers guide
students by giving metacognition ques-
tions repeatedly. Even, if necessary, impul-
sive students are given individual reme-
dial/consulting programs for completing
TVLES assignments. The aim is to provide
an opportunity forimpulsive studentstore-
examine the mistakes made in completing
the TVLES problem-solving task.

If learning is carried out using a
method that demands group collaboration,
the lecturer needs to consider the diversity
of cognitive style characteristics in forming
assignment groups. Reflective and impul-
sive students can be combined in one
group. Where reflective students with a

high level of accuracy can become peer tu-
tors for impulsive students. So that there is
a process of dividing the tasks and obliga-
tions of everyone in group cooperation.

CONCLUSION

Reflective students can solve TVLES prob-
lems correctly, thoroughly, and consist-
ently with their answers. Meanwhile, im-
pulsive students make many mistakes in
the four stages of problem-solving and
tend to make solutions inconsistent.

Students with a reflective cognitive
style have creativity in solving TVLES prob-
lems at the stage of understanding the
problem and constructing a mathematical
model with the characteristics of fluency,
flexibility, novelty, and elaboration. At the
stage of completing the TVLES model, cre-
ativity emerges with the characteristics of
fluency, flexibility, and elaboration. At the
stage of examining the results, creativity
appears with the characteristics of fluency
and elaboration.

Students who have an impulsive cogni-
tive style at the stage of understanding the
problem have creativity with fluency, nov-
elty, and elaboration characteristics. In the
stages of problem-solving, creating a
mathematical model, completing a mathe-
matical model, and checking the results,
because the fluency aspect does not ap-
pear, the four characteristics of creativity at
this stage do not appear.

REFERENCE

Chen, C. (2021). A study on the relationship be-
tween reflective-impulsive cognitive styles
and oral proficiency of efl learners. Theory and
Practice in Language Studies, 11(7), 836—841.
https://doi.org/10.17507/tpls.1107.10

Creswell, J. . (2020). Research Design ,Qualitative,
Quantitative, and Mixed Methods Approaches.
Los Angelos: SAGE Publication.

Denzin, N.K. & Lincoln, Y.S. 2005. Handbook of
Qualitative Research. Thousand Oaks: SAGE
Publication.



Elo, S., Kaaridinen, M., Kanste, O., Polkki, T.,
Utriainen, K., & Kyngds, H. (2014). Qualitative
Content  Analysis. SAGE Open, 4(1),
215824401452263.
https://doi.org/10.1177/2158244014522633

Fadiana, M. (2016). Perbedaan Kemampuan Me-
nyelesaikan Soal Cerita antara Siswa Bergaya
Kognitif Reflektif dan Impulsif. JRAMathEdu
(Journal of Research and Advances in Mathe-
matics Education), 1(1), 79-89.
https://doi.org/10.23917/jramathedu.v1i1.1775

Faradillah, A., Hadi, W., & Tsurayya, A. (2018). Pre-
service mathematics teachers’ reasoning abil-
ity in solving mathematical non-routine prob-
lem according to cognitive style. Journal of
Physics: Conference Series, 948(1), 1-6.
https://doi.org/10.1088/1742-6596/948/1/012006

Giancola, M., Palmiero, M., Piccardi, L., & D’amico,
S. (2022). The Relationships between Cogni-
tive Styles and Creativity: The Role of Field De-
pendence-Independence on Visual Creative
Production. Behavioral Sciences, 12(7), 212, 12
pages.
https://doi.org/10.3390/bs12070212

Guinungco, H., & Roman, A. (2020). Abstract Rea-
soning and Problem-Solving Skills of First Year
College Students. Southeast Asian Journal of
Science and Technology, 5(1), 33-39.

Indriyani, 1., Rizqi, U., & Mahmudah, U. (2020).
Bagaimana Kreativitas Dan Keaktivan Maha-
siswa Mempengaruhi Pemahaman Materi Ab-
strak Matematika Melalui E-Learning. Al Kha-
warizmi: Jurnal Pendidikan Dan Pembelajaran
Matematika, 4(2), 112-131.
https://doi.org/10.22373/jppm.v4i2.8130

Kagan, J. (2016). Reflection-Impulsivity and Read-
ing Ability in Primary. Jstor, 36(3), 609—628.

Kagan, J., Rosman, B. L., Day, D., Albert, J., & Phil-
lips, W. (1964). Information processing in the
child: Significance of analytic and reflective at-
titudes. Psychological Monographs: General
and Applied, 78(1), 1-37.
https://doi.org/10.1037/h0093830

Khalid, M., Saad, S., Abdul Hamid, S. R., Ridhuan
Abdullah, M., lbrahim, H., & Shahrill, M.
(2020). Enhancing creativity and problem solv-
ing skills through creative problem solving in
teaching mathematics. Creativity Studies,
13(2), 270—291.
https://doi.org/10.3846/cs.2020.11027

Kwon, O. N., Park, J. S., & Park, J. H. (2006). Culti-
vating divergent thinking in mathematics
through an open-ended approach. Asia Pacific
Education Review, 7(1), 51—61.
https://doi.org/10.1007/BF03036784

Lahinda, Y., & Jailani, J. (2015). Analisis Proses
Pemecahan Masalah Matematika Siswa

Kreano, 14(1) (2023): 42-60 ‘ 59

Sekolah Menengah Pertama. Jurnal Riset Pen-
didikan Matematika, 2(1), 148-161.
https://doi.org/10.21831/jrpm.v2i1.7157

Malekian, F., & Fathi, H. (2012). Planning and Pro-
duction of Mathematic Teaching Courseware
for School Elementary Second Grade and Eval-
uvation of its Effect on Academic Achievement
(Summation Topic) and Learner’s Creativity.
Procedia - Social and Behavioral Sciences, 46,
780—784.
https://doi.org/10.1016/j.sbspro.2012.05.198

Marliani, N. (2015). Peningkatan Kemampuan Ber-
pikir Kreatif Matematis Siswa melalui Model
Pembelajaran Missouri Mathematics Project
(MMP). Formatif: Jurnal Illmiah Pendidikan
MIPA, 5(1), 14—25.
https://doi.org/10.30998/formatif.v5i1.166

Maulana, G., Junaedi, I, I, S. D. N. C,, & Barat, J.
(2020). Pattern of Problem Solving Skill Re-
viewed Based on Student Cognitive Style After
Experienced Problem Based Learning Model
With Ethnomathematics Nuances. Journal of
Primary Education, 9(2), 209—219.

Miatun, A., & Nurafni, N. (2019). Profil kkmampuan
berpikir kreatif matematis ditinjau dari gaya
kognitif reflective dan impulsive. Jurnal Riset
Pendidikan  Matematika, 6(2), 150-164.
https://doi.org/10.21831/jrpm.v6i2.26094

Minchekar, V. S. (2017). The Role of Cognitive Style
in Creative Thinking among College Students.
Psychology and Behavioral Science Interna-
tional Journal, 6(1), 555679.
https://doi.org/10.19080/pbsij.2017.06.555679

Mubarika, M. P., Faiqoh, E., Susilawati, S., Raharjo,
T. D., & Yaniawati, P. (2022). Pengaruh Ke-
mampuan Berpikir Kreatif Matematis Ter-
hadap Self-Regulated Learning Siswa Melalui
Pendekatan Scientific. Kreano, Jurnal Ma-
tematika Kreatif-Inovatif, 13(1), 126-135.

Nurhayati, N., & Rahardi, R. (2021). Kemampuan
Berpikir Kreatif Mahasiswa Dalam Mengem-
bangkan Media Pembelajaran Matematika
Saat Pandemi Covid-19. Pembelajaran Ma-
tematika Inovatif, 4(2), 331-342.
https://doi.org/10.22460/jpmi.v4i2.331-342

Pehkonen, E. & H. (1997). The state-of-art in math-
ematical creativity. ZDM - International Journal
on Mathematics Education, 29(3), 63-67.
https://doi.org/10.1007/s11858-997-0001-z

Purnomo, R. C., Sunardi, S., & Sugiarti, T. (2017).
Profil Kreativitas dalam Pemecahan Masalah
Matematika Ditinjau dari Gaya Kognitif Field
Independent (FI) dan Field Dependent (FD)
Siswa Kelas VIII A SMP Negeri 12 Jember.
Jurnal Edukasi, 4(2), 9.
https://doi.org/10.19184/jukasi.v4i2.5203




60 | Demitra et al. The Reflective and Impulsive Graduate Student’s Creativity Problem Solving ...

Rozencwajg, P., & Corroyer, D. (2005). Cognitive
processes in the reflective-impulsive cognitive
style. Journal of Genetic Psychology, 166(4),
451-463.
https://doi.org/10.3200/GNTP.166.4.451-466

Schoenfeld, A. H. (2016). Learning to Think Mathe-
matically: Problem Solving, Metacognition,
and Sense Making in Mathematics (Reprint).
Journal  of  Education, 196(2), 1-38.
https://doi.org/10.1177/002205741619600202

Secer, Z., Celikdz, N., Kogyigit, S., Seger, F., & Kayili,
G. (2009). Social skills and problem behaviour
of children with different cognitive styles who
attend preschool education. Procedia - Social
and Behavioral Sciences, 1(1), 1554-1560.
https://doi.org/10.1016/j.sbspro.2009.01.273

Setiawan, W. (2016). Profil Berpikir Metaforis (Met-
aphorical Thinking) Siswa SMP dalam Memec-
ahkan Masalah Pengukuran Ditinjau dari Gaya
Kognitif. Kreano, Jurnal Matematika Kreatif-
Inovatif, 7(2), 208—216.
https://doi.org/10.15294/kreano.vyi2.7127

Shoimah, R. N., Lukito, A., & Siswono, T. Y. E.
(2018). The Creativity of Reflective and Impul-
sive Selected Students in Solving Geometric
Problems. Journal of Physics: Conference Se-
ries, 947(1), 0-6. https://doi.org/10.1088/1742-
6596/947/1/012023

Silma, U., Sujadi, ., & Nurhasanah, F. (2019). Analy-
sis of students’ cognitive style in learning
mathematics from three different frame-
works. AIP Conference Proceedings, 2194(De-
cember). https://doi.org/10.1063/1.5139850

Siswono, T. Y. E. (2008). Proses Berpikir Kreatif
Siswa Dalam Memecahkan dan Mengajukan
Masalah Matematika. Jurnal Ilmu Pendidikan,
Februari, 60—68.

Son, A. L., Darhim, & Fatimah, S. (2020). Students’
mathematical problem-solving ability based
on teaching models intervention and cognitive
style. Journal on Mathematics Education, 11(2),
209-222.
https://doi.org/10.22342/jme.11.2.10744.209-222

Stahl, A. N., & King, J. R. (2020). Expanding ap-
proaches for research:Understanding and us-
ing trustworthiness in qualitative research.
Journal of Developmental Education, 44(1), 1—
28.

Suripah, S., & Sthephani, A. (2017). Kemampuan
berpikir kreatif matematis mahasiswa dalam

menyelesaikan akar pangkat persamaan kom-
pleks berdasarkan tingkat kemampuan akade-
mik. Pythagoras: Jurnal Pendidikan Matemat-
ika, 12(2), 149—160.

Viator, R. E., Wy, Y.-J., & Viator, A. S. (2022). Test-
ing the validity and reliability of the Matching
Familiar Figures Test-2021: An updated behav-
ioral measure of reflection—impulsivity. Fron-
tiers in Psychology, 13(November), 1-14.
https://doi.org/10.3389/fpsyg.2022.977808

Warli. (2010). Pembelajaran Kooperatif Berbasis
Gaya Kognitif Reflektif-Impulsif (Studi Penda-
huluan Pengembangan Model KBR-I). Prosid-
ing Seminar Nasional Penelitian, Pendidikan
Dan Penerapan MIPA, M-567, 567—574.

Warli. (2013). Kreativitas Siswa SMP yang Bergaya
Kognitif Reflektif atau Impulsif dalam Memec-
ahkan Masalah Geometri. Jurnal Pendidikan
Dan Pembelajaran, 20(2), 190—210.

Widyastuti, E., & Jusra, H. (2022). Mathematical
Critical Thinking Ability in Solving HOTS Prob-
lems Based on Cognitive Style and Gender.
Prisma Sains : Jurnal Pengkajian llmu Dan Pem-
belajaran Matematika Dan IPA IKIP Mataram,
10(3), 535.
https://doi.org/10.33394/j-ps.v10i3.5217

Wijers, M., & de Haan, D. (2020). Mathematics in
Teams—Developing Thinking Skills in Mathe-
matics Education. Springer International Pub-
lishing.
https://doi.org/10.1007/978-3-030-33824-4_2

Wilda, Salwah, & Ekawati, S. (2017). Pengaruh krea-
tivitas dan minat belajar terhadap hasil belajar
matematika siswa. Pedagogy: Jurnal Pendidi-
kan Matematika, 2(1), 134—144.

Wulandari, N. H., Widayati, K. A., & Suryobroto, B.
(2016). Cognitive Style and Creative Quality:
Influence on Academic Achievement of Uni-
versity Students in Indonesia. HAYAT! Journal
of Biosciences, 23(3), 121-124.
https://doi.org/10.1016/j.hjb.2016.09.001

Yulianto, H., Dwijanto, D., Mulyono, M., Gusti
Afandi Rani, J., & Barat, K. (2021). Mathemat-
ics Creative Thinking Skills in Creative Problem
Solving Based on Cognitive Style. Unnes Jour-
nal of Mathematics Education Research, 10(2),
180-187.

Zakiah, N. E. (2020). Level kemampuan metakognitif
siswa dalam pembelajaran matematika ber-
dasarkan gaya kognitif. 7(2), 132-147.



