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ABSTRACT

Creative thinking is an authentic and reflective way of thinking and produces a complex product. This study aimed
to describe the characteristics of students' creative thinking in solving inquiry problems. This research method
used descriptive qualitative. Data collection techniques in this study were creative thinking tests and interviews.
The instruments used in this study were creative thinking test instruments and interview guidelines. The
triangulation used was method triangulation. The subjects in this study were 20 grade V111 students of SMP Negeri
1 Nganjuk. The sampling technique used is purposive sampling. The data were analyzed through the stages of data
reduction, data display, and drawing conclusions. The results showed there are four categories of creative thinking
in solving inquiry problems. Students with less creative category can provide more than one alternative answer.
Students with quite creative category can solve problems with more than one method. Students with creative
category can provide more than one alternative answer and can give different answers from other students. Students
with very creative category can provide more than one alternative answer with different methods and can give
different answers from other students. Further research can develop an infused learning model to defragment
students' creative level in solving inquiry problems.

Keywords: Characteristics, Creative thinking, Inquiry.

1. INTRODUCTION problem from different points of view [4]. Creative
thinking is an authentic and reflective way of thinking

The development of knowledge, information, and  and produces a complex product. Included in creative
communication technology in the last century has  thinking is synthesizing ideas, generating new ideas,
shifted from manufacturing services to services that and determining the effectiveness of existing ideas.

emphasize information and knowledge. Students are  Creative thinking skills are an essential aspect for
no longer focused on doing machine-assisted manual  students to solve a problem and find ideas to solve the
work, but they are more focused on communicating, problem [5].

solving complex problems, adapting, and innovating
[1]. In the 21st century, students are required to have
essential skills. These skills are still relevant to the four
pillars of life, namely learning to know, learning to do
(working), learning to be (success), and learning to

There are three components of creativity, namely
Fluency, Flexibility, and Originality. Fluency refers to
the number of ideas that can be generated in response
to a command. Then, flexibility refers to the humber
live together [2]. One of the essential skills to be ~ ©f approaches or methods, or strategies used to
developed in education is creative thinking skills [3].  Produce aresponse to a command. Lastly, Originality
Guilford identified two kinds of skills related to refers to the ongmahty_of !deas generated_ln response
creativity, namely convergent and divergent thinking toa comma_\nd [6]. The indicators for creative thinking
skills. Convergent thinking is based on finding asingle ¢ shown in Table 1 below.
solution to a given problem, while divergent thinking
is focused on producing multiple solutions to a given
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Table 1. Creative thinking indicators

Aspects ‘ Indicators

Fluency Generate many ideas or alternative
answers in solving problems.

Flexibility Generate ideas or alternative answers
by using several different
ways/methods based on their thinking.

Originality | Generate ideas or alternative answers

to solve problems or create new
combinations of parts or elements that
students are not accustomed to at their

level of knowledge.

The criteria are based on creative thinking products
that pay attention to aspects of fluency, flexibility, and
originality to focus on the creative thinking level of
students. The level of creative thinking ability in
mathematics formulated by Siswono [7] is shown in

Table 2 below.

Table 2. Creative thinking ability level
Levels Characteristics

Level 4 Students can show fluency,

(Very Creative) | flexibility, and originality, or

originality and flexibility in solving

problems.
Level 3 Students can show fluency and
(Creative) originality or fluency and flexibility
in solving problems.
Level 2 Students can show originality or
(Quite Creative)| flexibility in solving problems.
Level 1 Students can show fluency in

(Less Creative) | solving problems

Level O Students are not able to show the

(Uncreative) three aspects of creative thinking

indicators.

The development of creativity is currently
considered very important in line with 21st-century
skills [8]. Empowerment of creativity can be done by
providing inquiry-based learning that includes
problem-solving, problem-posing, and activities that
help students increase student capacity concerning the
components of creativity [6]. Inquiry-based learning
invites students to solve ill-structured but significant
problems. Through ill-structured problems, students
can construct, analyze, and criticize mathematical
arguments. In class, students present and discuss their
solutions on the board or in small groups while

Advances in Social Science, Education and Humanities Research, volume 597

educators guide and monitor the discussion process
[9].

The research that several previous researchers have
done showed the contribution of inquiry-based
argumentation [10]. In addition, inquiry learning can
be used to form mathematical connections [11].
Through some literature that has been reviewed, some
gaps need to be investigated regarding the
characteristics of students' creative thinking in solving
inquiry problems.

This study aimed to describe the characteristics of
students' creative thinking in solving inquiry
problems. The characteristics of students' creative
thinking in solving inquiry problems need to be known
to detect students' creative thinking levels so that
students with less creative thinking levels can be given
a stimulus that can improve their creative thinking. If
there is no research that explores the characteristics of
students’ creative thinking in solving inquiry
problems, the result is that students' creative thinking
levels cannot be known. Thus, students' creative
thinking levels cannot increase because there is no
effort to improve their creative thinking.

2. METHODOLOGY

2.1. Research Design

This research used a qualitative descriptive study.
Qualitative research produces descriptive data in the
form of written or spoken words from people and
observable behavior [12]. The data presented describe
the characteristics of students' creative thinking in
solving inquiry problems.

2.2. Participants

The subjects in this study were 20 students of SMP
Negeri 1 Nganjuk. The selection of research subjects
was based on several characteristics. They were
student of grade VIII who had taken quadrilateral and
triangle subjects and had good communication skills.
The sampling technique used was purposive sampling.
Purposive sampling is the selection of data sources by
using certain considerations held by the researcher
[13]. In this study, purposive sampling was done by
selecting students who could communicate the data of
creative thinking during interviews between
participants dan researcher. The distribution of
participants that could communicate the data during
interviews presented in the following Table 3.
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Table 3. Distribution of communicative participants

Category Number of Number of
students in each|  communicative
category students
Level 4 1 1
Level 3 3 1
Level 2 2 2
Level 1 14 5

However, in this article, only four students are
reported from each category of creative thinking. Each
of these students shows representative data as research
data because the data from each student represents
each category. In addition, these students can
communicate creative thinking data.

2.3. Research Instruments

The instruments used in this study were creative
thinking test instruments and interview guidelines.
The test instrument used was three essay test questions
with the topic of quadrilateral and triangle which
contained indicators of creative thinking in solving
inquiry problems. The instruments used in this study
were validated by two validators, which were experts
in mathematics and education. The validator stated
that the instrument used represented all aspects of
measuring creative thinking with quadrilaterals and
triangles.
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2.4. Data Collection Technique

Data collection techniques in this study were tests
and interviews. Subjects were given a creative
thinking test. The test was used to determine the
category of student’s creative thinking in solving
inquiry problems. Figure 1 showed the creative
thinking test instrument that was tested on the subject.

After giving the creative thinking test, students
were interviewed as confirmation of the answers given
when working on the creative thinking test. The
validity of the data is carried out by implementing the
triangulation method, that is the researcher compares
the data obtained from the results of tests and
interviews.

2.5. Data Analysis

The stages of data analysis in this study were data
reduction, data presentation, and conclusion drawing
[13]. In the data reduction stage, the selection of
essential data needed to achieve the research
objectives was carried out. Then, the findings were
reduced to describe creative thinking data based on
several categories. Furthermore, the researchers drew
conclusions from the findings obtained to answer the
study's objectives.

“One day, Soni wanted to make a kite. Soni measures and cuts the paper to be used. So, the paper is shaped like a kite with
diagonals of 10 cm and 16 cm. If Soni wants to make a triangle or quadrilateral whose area is the same as his kite, draw their
shapes and sizes!”

“Mr. Ihsan has a pond with a shape like getting up below.
4m
9m

15m

I5m

The pond will be filled with catfish. Before filling it with catfish, Mr. lhsan wanted to know the area of the pond. Calculate
the area of Pak lhsan's pond!"

“Lusi has a square folded paper with a side length of 16 cm, as shown below.

16

a. Determine the area of the folded paper!
b.  Are there other planes that have the same area as the folded paper above? If there is, draw the plane and its size!”

Figure 1 Quadrilateral and triangle inquiry problems
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3. FINDINGS

Based on the results of the tests given to students,
the researchers described data from one subject based
on categories that matched creative thinking. There are
four categories of creative thinking in solving inquiry
problems. The data exposure is presented as follows.

3.1. Category 1: Less Creative

Figure 2 is the answer sheet for the RAA subject in
the less creative category. In Figure 10, in working on
problem number 1, RAA can draw another plane
whose area is the same as the kite area. The planes
made by RAA are triangles and rectangles and their
sizes. Therefore, the RAA subjects met the fluency
indicator. In answer to question number 2, RAA can
determine the area of the composite plane by dividing
the composite plane into two different planes, namely
rectangles and trapezoids. However, RAA can only
determine the area of the building in one way.
Therefore, RA does not meet the flexibility indicator.
In working on problem number 3, RAA can determine
another plane whose area is the same as a square.
However, the only plane that RAA can make are kites
with a length of 32 cm on each diagonal and a width
of 16 cm. Therefore, AWS does not meet the
originality indicator. This is complemented by
excerpts from the interviews, as follows:

R : “In question number 1, how do you
determine a plane whose area is the
same as the kite known in the problem?”
“l first looked for the area of the kite,
and then | made a triangle. From the
formula for the area of a triangle, which
is 1/2(at), | tried to enter the length of
the base and the height until | found the
area of 80 cm? The rectangle is the
same, and | tried the length and width
until I found the same area.”

R . “Good. Furthermore, in question
number 2, what was asked in the
question?”

RAA : “Determining the area of the plane.”

R . “How do you determine the area of the

plane?”

“| divided the composite plane into two

planes, namely a rectangle and a

trapezoid. Then I find the area of each

plane, and then | add up the area.”

R .1 “Is there another way to divide the
plane?”

RAA

RAA
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RAA “No, ma‘am.”

R ;. “What if the composite plane is divided
into three, namely two rectangles and a
triangle?”

RAA “Oh yes, ma'am. Yesterday | did not

think of it that way.”
R : “Good. Then how do you work on
question number 3?”
“Same as number 1, ma‘am. | find the
area of the square then tries to get
another plane. Then, I can build a kite
whose diagonals are 32 cm and 16 cm.”
R . “Is there any other planes besides a kite
that has the same area as a square?”

RAA

RAA “I was thinking about kites, ma‘am.”
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Figure 2 RAA's answer results

3.2. Category 2: Quite Creative

Figure 3, Figure 4, and Figure 5 are AWS subject
answer sheets with quite creative categories. In Figure
3, in working on problem number 1, AWS can draw
another plane with area equal to the Kkite area.
However, the length and width measurements written
on the image are not the same as those written when
determining the area of the rectangle. Based on the
interview results, information was obtained that the
length and width measurements referred to by AWS
are 16 cm and 5 cm, respectively. When working on
this problem, AWS can only create one plane, which
is a rectangle. Therefore, RA does not meet the
indicator of fluency.
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Figure 3 The results of AWS’s answers on the aspect
of fluency

In Figure 4, AWS shows that working on problem
number 2 can determine the area of the composite
plane in two different ways. AWS divides the
composite plane into two planes in the first method,
namely a square and a triangle. Then, she calculates
the area of each and subtracts the area of the square
from the area of the triangle to get the area of the
composite plane. AWS divides the composite plane
into two planes in the second method, namely
rectangles and trapezoids. Therefore, AWS meets the
flexibility indicator. This is complemented by excerpts
from the interviews, as follows:

R : “In question number 2, how do you
determine the area of the plane?”

“In the first method, I calculate the area
of the square because the left and
bottom sides are known to be 15 cm
each. So, | assume the plane is a square.
Then 1 subtract the area of a triangle
with a base of 9 cm and a height of 11
cm. Then, I calculate the second way by
dividing the composite plane into
rectangles and trapezoids, then adding
up the two areas.”

AWS
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Figure 4 The results of AWS answers on the
flexibility aspect

In Figure 5, working on problem number 3, AWS
can determine another plane with the same area as a
square. However, the only plane that AWS can create
are rectangles with a length of 32 cm and a width of 8
cm. Therefore, AWS does not meet the originality
indicator.
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Figure 5 The results of AWS’s answers on the aspect
of originality

3.3. Category 3: Creative

Figure 6, Figure 7, and Figure 8 are answer sheets
for RA subjects with creative categories. In Figure 6,
working on problem number 1, RA can draw another
plane whose area is the same as the area of the Kkite.
The planes are rectangles, triangles, and
parallelograms and their respective sizes. This is
complemented by excerpts from the interviews, as
follows:

R : “In question number 1, how do you
determine a plane whose area is the same
as the kite known in the question?”

RA : “First, | looked for the kite area and then
found the area of 80 cm?2. Then | made a
rectangle. The area of a rectangle is the
length times the width because the area is
80 cm?, so that | determine the length and
width by finding two numbers multiplied
that has result 80 cm?. So, the length is 10
cm, and the width is 8 cm. Building

parallelograms and triangles, their
methods are identical.”
4 - axd L7 - avt
a y x 20
0 x " ® cm?
P
80 cm> / 4
/ t 20
\D = ?yt 4

Figure 6 The results of RA's answer on the aspect of
fluency
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In Figure 7, RA shows that working on problem
number 2 can determine the area of the composite
plane by dividing the composite plane into two
different planes, namely rectangles and trapezoids.
However, RA can only determine the area of the plane
in one way.
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Figure 7 The results of RA's answer on the aspect of
flexibility

In Figure 8, working on problem number 3, RA can
determine another plane whose area is the same as a
square. RA mentions three planes, namely rectangles,
parallelograms, and one composite plane and their
sizes. The composite plane drawn by RA is different
from other students' answers, where this plane is a
combination of rectangles and triangles. Therefore,
RA meets the originality indicator. This is
complemented by excerpts from the interviews, as
follows:

R . “What was asked in question number 3?”

RA : “Find another plane whose area is the
same as the square in the problem.”

R . “What do you build?”

RA :  “I build rectangles, parallelograms, and
composite plane from rectangles and
triangles.”

R : “How do you determine the size of these
planes?”

RA : “Building rectangles and
parallelograms, the process is the same
as in number 1, which is to find the area
of the square first. Then, determine the
other two numbers, which are multiplied
equally with the area of the square. For
composite plane, | first determine the
area of each plane. Here | determine the
area of the rectangle is 192 cm?, and the
triangle area is 64 cm? Then, | just
searched for each size of the triangle and
rectangle. The method is the same as
number 1 earlier. | look for two other
numbers multiplied equally with the area

Advancesin Social Science, Education and Humanities Research, volume 597

of the square, which is 192 cm?, and the
area of the triangle is 64 cm2.”
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Figure 8 The results of RA's answer on the aspect of
originality

3.4. Category 4: Very Creative

Figure 9, Figure 10, and Figure 11 are answer
sheets for AA subjects with very creative categories.
In Figure 9, working on problem number 1, AA can
name three planes: triangles, rectangles, and
parallelograms with the same area as a kite. AA can
also draw these planes and determine the size of each
plane. Therefore, AA meets the fluency indicator. This
is complemented by excerpts from the interviews, as
follows:

R . “In question number 1, how do you
determine a plane whose area is the same
as the kite known in the problem?”

AA . “First, | made a triangle. The area of the
triangle is %(at) because the area is 80
cm?, so that | determined the base is 2 cm
so it can be multiplied by %2 and the height
is 80 cm so that if it is calculated by the
formula for the area of a triangle, the
result is 80 cm?. Building parallelograms
and rectangles, | look for two numbers
multiplied equally with the result is 80
cm?.”
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Figure 9 The results of AA's answer on the aspect of
fluency
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In Figure 10 (question number 2), AA can
determine the area of the composite plane in two
different ways. In the first method, AA divides the
composite plane into two planes: rectangles and
trapezoids. In the second method, AA divides the
composite plane into three planes, namely triangles
and two rectangles with different sizes. Therefore, AA
fulfills the flexibility aspect. This is complemented by
excerpts from the interviews, as follows:

R : “In question number 2, how do you
determine the area of the plane?”
AA . “lusetwo ways. First, | divided the plane

into two planes: rectangle and trapezoid.
Second, | divided the plane into three:
rectangle, triangle, and rectangle. Then, |
add up the area of each of the plane to
find the area.”
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Figure 10 The results of AA's answer on the
flexibility aspect

In Figure 11, working on problem number 3, AA
can find another plane whose area is the same as a
square. AA mentions four planes: Kites,
parallelograms, rectangles, and one composite plane
and their sizes. The composite plane drawn by AA is
different from other students' answers, where this
plane is a combination of rectangles and trapezoids.
Therefore, AA meets the originality indicator. This is
complemented by excerpts from the interviews, as
follows:

R © “What was asked in question number 3?”

RA : “Create another plane that has the same
area as a square.”

R © “What do you build?”

RA : “Kites, parallelograms, rectangles, and
composite plane.”

R : “The composite plane that you made are
made of what combinations of planes?”

RA : “From rectangles and trapezoids.”
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Figure 11 The results of AA's answer on the aspect
of originality

4. DISCUSSIONS

Based on the results of the analysis that has been
described, it can be said that the creative thinking
abilities of students can be categorized into four levels
or categories of creative thinking. In the very creative
category, the subject of AA meets the three indicators
of creative thinking, namely fluency, flexibility, and
originality. The fluency indicator is indicated by the
subject of AA being able to make three other planes
whose area is the same as the kite area. The flexibility
indicator is characterized by AA subjects being able to
solve problems with two different methods. The
originality indicator marked by the subject of AA can
make different composite plane with other students.
This is in line with research that has been done that
individual who can solve problems by providing more
than one solution, have variations in methods to
overcome them. One of the solutions provided is
different from the solutions of other individuals who
meet the three indicators of creative thinking to be
categorized into a very creative category [14]. In this
category, individuals can meet the three indicators of
creative thinking, namely fluency, flexibility, and
originality [7].
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In the creative category, the subject of RA meets
two indicators of creative thinking, namely fluency
and originality. The fluency indicator is indicated by
the subject of RA being able to make three other planes
whose area is the same as the kite area. The originality
indicator is marked by the subject of RA making
different composite plane with other students. The
flexibility indicator is not met because the subject of
RA only solves the problem with one method.
Individuals in this category can meet two of the three
indicators of creative thinking [15]. Individuals can
give more than one correct answer and use different
approaches or strategies [16]. This is under previous
research that individuals who meet the indicators of
fluency and flexibility or fluency and originality are
categorized in the creative category [17].

In the quite creative category, AWS subjects only
met one indicator of creative thinking, namely
flexibility. The flexibility indicator is characterized by
AWS subjects being able to solve problems with two
different methods. The fluency indicator is not met
because the AWS subject can only provide one plane
in the form of a rectangle whose area is the same as the
kite area. The originality indicator was not met
because AWS subjects could not give different plane
from other students. Individuals in this category tend
to show indicators of flexibility, and some show
indicators of originality [18]. Previous research stated
that individuals in this category could provide
different approaches to solve problems [16]. This is
under the categorization that students who meet the
flexibility or originality indicators can be categorized
in the quite creative category [7].

In the less creative category, the RAA subject only
met one indicator of creative thinking, namely fluency.
The fluency indicator is indicated by the RAA
subject's ability to provide a solution in the form of two
planes with the same area as the kite. The flexibility
indicator is not met because the RAA subject can only
solve the problem with one method. The originality
indicator was not met because the RAA subject could
not give a different plane compared to other students.
According to previous research, individuals who only
meet the fluency indicator are less creative [19]. In this
category, individuals tend to show one indicator of
creative thinking in solving problems [18]. In addition,
individuals in this category also tend to provide
alternative answers that are not different from other
individuals [16].
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5. CONCLUSION

In conclusion, there are four categories of creative
thinking in solving inquiry problems. First, students
with less creative category have the characteristics of
providing more than one alternative answer. Second,
students with the category of quite creative have the
characteristics of solving problems with more than one
method. Third, students with creative category have
the characteristics of providing more than one
alternative answer and can give different answers from
other students. Fourth, students with very creative
category have the following characteristics: (1) can
provide more than one alternative answer; (2) can
solve problems with more than one method; and (3)
can give different answers from other students.

The results of the study can be used as a theoretical
guide for future research. Further research can develop
an infused learning model to defragment students'
creative level in solving inquiry problems.
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