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ABSTRACT

The study aims to describe the creative thinking process of junior high school
students with different Adversity Quotient (AQ) categories (quitter, camper, and
climber) in solving numeracy problems. This qualitative research involves three
subjects representing distinct AQ categories. Data collection includes the ARP
guestionnaire, numeracy problem-solving tests, and interviews, with analysis using
the Pierce sign concept. Findings reveal camper and climber subjects effectively
separate information in the ideation stage, while quitter and climber subjects
associate knowledge concepts in generating ideas. In preparing a plan for
application, camper and climber subjects strategize based on information and
knowledge, while in applying an idea, quitter subjects surrender, campers choose
easier alternatives, and climbers persist with pre-planned strategies. Results
suggest that tailored motivation according to students' AQ categories can enhance
teacher-student engagement.

Keywords: creative thinking process, problem-solving, numeracy, adversity
guotient.
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INTRODUCTION

Creative thinking is one of the
abilities that must be had by individuals
in the 21st century because it affects the
success or failure of the individual. In
the academic context, students are
focused on skills such as critical
thinking,  creative  thinking, and
problem-solving (McGregor, 2007), but
the situation at this time shows that
efforts to improve creative thinking in
mathematics are still rare and have not
yet become the focus of attention and in
some situation schools often limit
students' creativity by limiting their
imagination (Munandar, 1977; Siswono,
2008).

Creative thinking is one of the
highest levels of thinking (Krulik &
Milou, 2014). Creative thinking in
mathematics is a mental activity by an
individual when they find a problem to
solve, make a decision, or satisfy a
curiosity (Ruggiero, 2011). Creative
thinking is an activity of producing a
new idea based on current knowledge,
or by using other knowledge but still in
line with existing rules and procedures
(Csikszentmihalyi, 1997). Creative
thinking is a process of generating or
creating new ideas by an individual,
where the new idea is a combination of
existing ideas or ideas that have never
been realized (Innovation, 2001). So,
creative thinking in this research is the
activity of an individual to find or
generate ideas from experience or
knowledge that has been obtained by
still considering the existing rules and
procedures.

The thinking process is a step in
having the data received, processed, and
stored in memory, then if one day the
data needs to be processed again, it can
be recalled from memory. The steps of
the creative thinking process are:
synthesizing ideas, generating ideas,
preparing a plan for application, and

applying an idea (Siswono, 2016).
Synthesizing ideas means that an
individual will collect all ideas that
come from their previous knowledge
and experiences in daily life, at this
stage, an individual already understands
the problem and has some knowledge
that is needed in solving the problem.
Generating ideas means that an
individual can produce more than one
idea related to the problem as a result of
synthesizing ideas. Preparing a plan for
application means that an individual has
chosen one of several ideas that have
been generated previously to be used in
solving the problem, and applying an
idea means that an individual has used
the previously chosen idea in solving
the problem (Siswono, 2016).

The  process of  learning
mathematics is always related to a
problem, on the other side problem
solving is the main goal of the
educational program (Dahar, 2011).
Creative thinking skills can be
improved by problem-solving activities.
An individual will do a thinking process
when they solve a problem until a
solution is found, this is because, with a
problem, the brain will be practicing
information (Briggs & Davis, 2008;
Puspitasari & Sulaiman, 2019).

Numeracy is a quantitative
reasoning ability possessed by an
individual where it is needed in daily
life. Numeracy is often known as a
person's ability to define and use
numbers directly in their lives (Askew
et al., 2004; Steen, 2002). Numeracy
refers to the knowledge and skills in
using many types of numbers and
symbols in basic mathematics to solve
practical problems in daily life
situations, analyze information that is
presented in different forms, such as
graphs, tables, maps, etc., and apply
interpretations to make predictions and
decisions. These numeracy skills are
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very important for students, as they are
related to the ability to solve
mathematical problems in everyday
contexts (Pangesti, 2018). Numeracy
skills  help individuals to have
sensitivity for data presentation,
patterns, and number lines and also train
their reasoning to solve problems. Train
reasoning to solve problems (Sri, 2017).

The creative thinking process and
numeracy problem-solving skills of
each individual are different from each
other so the challenges encountered by
each individual will also be different.
Stoltz (2000) in his research concluded
that an individual has intelligence in
handling difficulties, which is known as
Adversity Quotient. AQ is designed to
measure an individual's response
method to unfortunate situations (Nikam
& Uplane, 2013). AQ is categorized into
three types of personality traits climber,
camper, and quitter. Climber is a type of
individual who always tries their best
throughout their life to achieve success.
Camper is the type of individual who
prefers to try to deal with challenges but
eventually, they will give up at a certain
point. A quitter is a type of individual
who chooses to give up in front of all
the difficulties that are occurring
(Stoltz, 2000). Based on the description
above, the writer will describe the
creative thinking process of junior high
school students with AQ climber,
camper, and quitter categories in
solving numeracy problems.

METHOD

This research is a descriptive
qualitative. The data sources in this
study are ninth-grade students in one of
the junior high schools in Kediri
district. The research subjects will be
selected using purposive sampling with
maximum variance, the subject taken is
one different student in each AQ
category including climber namely Ani,

camper namely Rara, and quitter
namely Dea student in which all three
are female because they are considered
to be able to communicate better, have
relatively similar mathematics abilities
based on references from mathematics
teachers seen from the average report
score, and can explain all things related
to their ideas while solving numerical
problems with numerical problems well.

This research uses  two
instruments, which are the researcher as
the main instrument and three types of
data collection techniques, an Adversity
Response Profile (ARP) questionnaire,
numeracy problem-solving test, and
interview guidelines as supporting
instruments. The first type of data
collection technique is the Adversity
Response Profile (ARP) questionnaire
adopted from Sudarman’s (2011)
research, then there is a problem-
solving test consisting of one numeracy
problem in the form of a description
problem and must be completed within
30 minutes,

Last week Mr. Ali had a vacation
to Batu City and stayed at a villa.
During the week in the villa, Mr. Ali’s
children were very happy to swim.

Knowing that Mr. Ali plans to make a
swimming pool in his house with the
same volume capacity as in the villa. It
is known that the ratio of length, width,
and depth of the pool in the villa is
4:2:1. Determine at least two pool
shapes and pool sizes that Mr. Ali can
make! (Show the calculation of each
volume) and the last one is an interview
guideline.
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Synthesizing Ideas

e Students begin to understand the given problem

e Students identify information about ratio and volume

e Students begin to collect all their knowledge about various types of spaces, and formulas
for calculating volume and solving the ratio problem.

e Students explain the ideas that come to their mind to be used in solving the problem

e Students explain how the idea that came to mind was found.

Questions Mental Activity Ways of Ways of
Thinking Understanding
1. Read the question first, can Synthesizing Reding carefully | Marking
you understand it? (identify any form keywords

2. What information can you
identify from the question?

3. What does the question have
to ask?

4. What ideas currently come to
your mind to solve the
problem? Explain it!

5. How did you get the idea you
thought of?

of information)

Generating ldeas

e Students can construct some strategy from the ideas that came to mind in the previous stage

Questions Mental Activity Ways of Ways of
Thinking Understanding
6. From the information you Strategize (based | Silence, thinking | Geometric
have and the ideas you have on synthesized drawing

thought of, how do you
construct a strategy to solve
the problem? Let’s explain
one by one

ideas)

Preparing a Plan for Application

given problem.

Students can explain the first step they took in solving the problem

Students can choose the strategy that they think is easiest but still accurate in solving the

Questions Mental Activity Ways of Ways of
Thinking Understanding
7. Which one of the strategies Formulate the Sketch on paper | Geometric
do you think is the easiest? implementation of drawing

8.  Why do you think that
strategy is the easiest?

9. What is the first step of the
strategy you have chosen?

the chosen
strategy (in steps)

Applying an Idea

e Students have found the result of the strategy they have chosen.
e Students prove that the result obtained is the same as the request in the problem
e Students try to show the same answer with a different strategy (if any)

Questions Mental Activity Ways of Ways of
Thinking Understanding
10. From the strategy you chose, | Proving (getting Practice Final answer (in
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the shape of
geometric figures
and calculations)

results from the
strategy that has

how did you get the result? Is
it in agreement with what is
requested in the problem? been applied),

11. If using another strategy that | thinking about the
you did not choose, would the | possibilities of
result be the same or using a different
different? Please try to show | strategy
me

RESULTS AND DISCUSSION
Climber Students’ Creative Thinking Process

. Said the information in the problem,
0p of 71

which is about the ratio of the size in
All the knowledge she has ©

cach side and the pool with the shape of
he block

O I
Using the concept of ratio and the Uses the concept of ratio to find the size of
concept of volume of a block shape the side and uses the concept of volume to
determine the volume of the shape made the
same, while still considering the context of

the problem

Figure 1. Diagram of Ani's Synthesizing Idea Stage Analysis

From zi, it can be seen that Ani
has understood and noticed the problem
in the form of context, the mathematical
object about Ik is "using the concept of
ratio and the concept of volume of a
block" and the interpretant space found
is that Ani will use the concept of ratio
to find the size of each side on the
known block. ratio concept to find the

0o of Z1
All of the possible shapes
that can be created into a
pool

size of each side of the known block
building then use the volume formula to
make sure that if the size of the shape
he makes is different, it will still have
the same volume. she did this by still
seeing the context of the problem,
which is about the shape of the
swimming pool.

7.
The ratio in the problem will
still be connected to the

concept of block volume

\

The concept of volume will be The many shapes created will have the
used to find the size of each same volume but with different side sizes

side of the shape to be created between one shape and another

Figure 2. Diagram of Ani's Generating Idea Stage Analysis
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From zi, it can be seen that Ani
made a specific size based on the
known ratio in the problem that will
then be connected to the concept of the
volume of a block. Math object 01 about
Ik is "the concept of volume is used to
find the size of each side of the shape

0o of 7

All knowledges about the concept
of ratio and volume of many
different shapes already had.

shape that might be used as a swimming
pool, then determine the size of the original
shape to find its volume, from the known
volume, multiply several numbers according

to the formula of the shape 1o be made.

Using the first strategy, to determine the

that will be made” when Ani solves the
problem. The interpretant space
obtained is the types of shapes that will
be made by Ani will always have the
same volume with a different size of
each side is different from one shape to
another.

List some alternative strategies, such as

* Determining the possible shape to be made
into a swimming pool. then determining
the size of the original shape to find its
volume, from the known volume,
multiplying several numbers according to

the formula of the shape o be made.

* Determining the size of the original shape

to find its volume, then the size of the long
side and the wide side can be exchanged to

become a new shape that will be made.

Thinking about the shape that might be used as a
swimming pool and then proceed to the next

stage until it is solution.

Figure 3. Diagram of Ani's Preparing a Plan for Application Stage Analysis

From zi, it was known that Ani
had described the two alternative
strategies that she had thought of. Ani
felt doubt if only exchanging the length
and width can be said to have different

sizes and then Ani will start to take the
first step, which is to think about the
possible shapes that can be realized to
become a swimming pool, this is also
known as the interpretant space.
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Opof Z

The possible shapes that can be

chosen for creating are very various

List and explain every step in the chosen strategy,
such as
® Determining the possible shapes that can be used

as a swimming pool (block. cube. prism. pyramid)

e Determining the size of the block in the problem

based on the ratio

e Found the volume of the block in the problem

¢ Trying to multiply some numbers according to the

C.
Gives and explains the result of the problem

solving

&
=

i

|

Giving another strategy. which is swapping the
size of the long side with the wide side of the

block in the problem.

1~
4

formula of the shapes being made

The ratio on each side will be changed

first to a specific size and then continued
at the next stage until it is completely
solved.

Looking for other strategies

The strategy that was selected in solving the
problem is complex. then for the selection of
the second strategy it is easier bul the accuracy

is doubtful.

Figure 4. Diagram of Ani's Applying an Idea Stage Analysis

From z; = "list and explain every
step in the chosen strategy”, it is known
that Ani has explained in detail step by
step what she will do in solving the
problem based on the strategy she has
chosen before. After Ani explains the
results of the problem-solving she did,

z> will be given and the results of the
two strategies given are both correct,
the interpretant space of o, shows that
Ani always tries to give the best
solution results even though the stages
of the strategy are complex.
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Camper Students’ Creative Thinking Process

0o of z-
All the knowledge she has

Oha
U

Using the concept of ratio and the
concept of volume of a block shape

- Student’s Creative Thinking Process ...

Said the information in the problem,
which is about the ratio of the size of

each side and the shape of the block.

s

Uses the concept of ratio to find
the size of the side and uses the
concept of volume of the shape

made the same.

Figure 5. Diagram of Rare's Synthesizing Idea Stage Analysis

From zi, it can be seen that Rara
understands the problem. Then it is
known that the mathematical object of
Ik she gets from her knowledge is based
on learning experiences in the class.
The interpretant space obtained is that

Rara will use the concept of ratio to find
the size of each side of the known block
and then use the volume formula to
make sure that the size of the block that
she makes is different, but it will still
have the same volume.

0g of 2, ]: L 1 live strat 1
ist some alternative strategies. such as

All knowledges about the concept ‘ : e
SV ) .. * determining the size of the original shape to
of ratio and volume of many ) = ' =

oo Lo o . find its volume, from the known volume is
different shapes already had )
calculated the multiplication of three numbers

¢ determining the size of the original shape to
find the volume, and then choosing a fixed
height so that only two numbers are multiplied

are calculated.

Q1
Using the second strategy. which is to
determining the size of the original shape based
on the ratio, then calculate the volume. choose
a fixed height, and then calculate the

multiplication of two numbers.

The ratio on each side will be converted first to
a specific size and then continued at the next
stage until it is solved.

Figure 6. Diagram of Rare's Preparing a Plan for Application Stage Analysis

From z1, it can be seen that Rara
has described the two alternative
strategies that he thought of. Although it
looks similar, in the end, the
mathematical object Ik obtained is "the
second strategy is the easiest” because

Rara feels that she only needs to try
multiplying two numbers. Next, Rara
will start to take the first step, which is
to determine the size according to the
ratio in the problem, this is included in
the interpretant space.
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oc of z1

) i : List and explain each step in the chosen strategy.
The size of each side based on the

which is
ratio . . . .
e Determining the size of the block in the problem
based on the ratio
e (alculating the volume of the block in the problem
e Determining the height of the new block is 2

e (Calculating multiplication of two numbers

l

01

Gives and explains the result of the problem The ratio on each side will be

solving converted first to a specific size and
then continued at the next stage until

it is solved.

Looking for other strategies

Giving another strategy. such as make a cube. The strategy chosen to solve the problem is
because it only needs to find the square root of still simple

the volume of the original shape.
~ :
L TW) ) Kb
L_”‘ oem %l emx loem ~ 40% cwm
.

Figure 7. Diagram of Rare's Applying an ldea Stage Analysis

From z; Rara has explained in
detail the step by steps that she will do
in solving the problem based on the
strategy that she has chosen before.
After Rara explained the results of his
problem-solving, z, = "looking for other
strategies" because, at the plan for

strategies. But it turns out that in the
math object o: about I1 Rara gives
another alternative strategy. The results
of the two strategies given are both
correct, but the interpretant space
obtained from 02 is Rara easy to give

up.

application stage, Rara mentioned two

Quitter Students’ Creative Thinking Process
7
The ratio in the problem will
0o of - be connected to the concept

All types of spaces of block volume

0 i
Swap the size of the ratio on The new ratio used will give the
cach side same volume size

Figure 8. Diagram of Dea's Generating Idea Stage Analysis

From zi, it can be seen that Dea
did not make a specific size but used the
ratio on each side as the size of the new

building. the ratio on each side as the
size of the new shape that she will
create. Besides that, at this stage, Dea
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only focused on block shapes even resulting from all the shapes will be the
though the object 0o from z1 was known same even though the size of each side
to be all types of spaces. So that the in the end between one shape and
interpretant space is obtained, that is by another.

exchanging the ratio, then the volume

Length, width, and height

0o of z1
The size of cach side is side ratio swapped
different from the problem Py
— =
— lt-1 r
71 — [ "
— |
L J'l
o
o I
Gives and explains the result of the Truc but the strategy chosen is
problem solving very simple
= . P LAET Z3
T - sz xdxl Looking for other strategies
,/—;" -
T % LA
‘ ' )
T4
3
|
b1z
ol
Oz z
Docs not want to try to solve the Give up

problem using other strategies
Figure 9. Diagram of Dea’s Applying an Idea Stage Analysis
It can be seen that Dea here does the easiest and correct so that the

not think of other strategies and has interpretant space of 02 is Dea
confidence that the strategy she chose is considered to have given up.
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Figure 10. Summary Diagram of Whole Stage Analysis by Ani, Rara, and Dea

Based on the results, it is known
that when working Dea did not do
sketching activities but then Dea did
reflection activities which seemed
meaningless because afterward she did
not do further work and chose to stop.
From z4 "looking for other strategies”
and os " does not want to try the
problem using other strategies” it can be
concluded that Dea wants to answer the
problem in the easiest way possible and
does not want to try other ways. It is
often found that quitter students prefer
to refuse when meeting challenges so
they have no enthusiasm when given a
problem (Hidayat & Sariningsih, 2018).

Another  observation is the
findings that in subject Ani, through z3
"List some alternative strategies, such

as determining the possible shape to be
made into a swimming pool, then
determining the size of the original
shape to find its volume, from the
known volume, multiplying several
numbers according to the formula of the
shape to be made or determining the
size of the original shape to find its
volume, then the size of the long side
and the wide side can be exchanged to
become a new shape that will be made."”
and o4 in the form of the result of
problem-solving, it can be seen that Ani
also considers the context when solving
the problem. This is not practiced by
quitter or camper students. It can be
seen in 0z "Using the first strategy, to
determine the shape that might be used
as a swimming pool, then determine the
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size of the original shape to find its
volume, from the known volume,
multiply several numbers according to
the formula of the shape to be made."” It
can be seen that in solving problems,
Ani chose a complex strategy and
ignored the second strategy because
even though it was easier he was doubts
about the accuracy. Climber students
will always try to solve a problem that
has been given (Subartono, 2017).
(Stoltz, 2000) research also argues that
climber students have a gigantic nature.
and that climber students are persistent,
resilient, steadfast, and always work
hard.

Then, the Rara subject gave the
blocks and cubes with the reasons given
in 04 in the interview analysis diagram,
it can be seen that Rara chose the easiest
way to solve the problem. which gives
the same shape as the problem. Even
though when looked at zz " List some
alternative  strategies,  such  as
determining the size of the original
shape to find its volume, from the
known volume is calculated the
multiplication of three numbers or
determining the size of the original
shape to find the volume, and then
choosing a fixed height so that only two
numbers are multiplied are calculated.”
then multiplication of two numbers is
sought only" then zs "looking for other
strategies” and os "Giving another
strategy, such as make a cube because it
only needs to find the square root of the
volume of the original shape.” It can be
seen that Rara is productive enough in
coming up with ideas and can use other
strategies, but in the end, a different
strategy was chosen, especially for the
cube. with the reason being that he
considered it easy. This is in accordance
with Stoltz’s (2000) research where it is
said that camper students will quickly
feel satisfied when solving problems.
So even though he can use other

strategies, Rara prefers the building he
considers the easiest. When Rara solves
the problem, she often double-checks
because she doubts the results of her
work. This is due to students who are
classified as very creative in solving
problems using their imagination and
also their instincts and linking
knowledge with one another (Johnson,
2002). Another observation is that when
Dea solves the problem, she often
repeats the shape she draws and writes
the size on each side. This is by
research by (Stoltz, 2000) where quitter
students when they meet a challenge
will find it more difficult to control their
emotions which will have an impact on
the results of their work.

CONCLUSION

The results showed that climber
students carry out the creative thinking
process at the stage of synthesizing
ideas, which is by marking and
rewriting information that is considered
important, and paying attention to the
context, at the stage of generating ideas
is done by connecting the concept of
knowledge that she already has with
knowledge in the book, then at the stage
of applying an ideas is done by trying to
provide another strategy that s
considered easier. the stage of preparing
a plan for application is done by giving
two drafts of the solution strategy that
she will use complexly based on
information and knowledge that has
been obtained before, and the stage of
applying ideas is done by giving proof
of the problem solving she did using
two different strategies with the same
final answer while still considering the
context. Camper students carry out a
creative thinking process at the stage of
synthesizing ideas by separating
information that is considered important
and less important even though they do
not pay attention to the context of the
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problem, at the stage of preparing a plan
for application by giving a design that
connects important information that has
been obtained with the concept of
knowledge that she has before in a
simple way, then at the stage of
applying ideas is done by trying to
provide another strategy that she
considers easier. Quitter students
carried out a creative thinking process at
the generating idea stage by connecting
the concept of knowledge that she only
had before that concept was related to
the problem that was presented, then at
the stage of applying an idea she
decided to give up rather than try
another strategy.

The results showed that the
camper subject in the stage of
synthesizing ideas is less concerned
about the context and at the stage of
applying ideas still chooses the strategy
that is considered the simplest, so that a
teacher can provide more problem-
solving exercises related to everyday
life. Then quitter subjects in the stage of
applying ideas were less enthusiastic in
exploring their ideas, so a teacher can
provide more motivation to each student
with AQ quitter. Other researchers, can
ask other questions that have not been
asked so that students' creative thinking
processes can be known in more detail.
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