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Abstract: This study aims to analyze students’ creative thinking skills in answering the problem-solving questions. This study
employs qualitative design, involving 110 fifth graders in Malang Municipality and Regency as the subjects. The obtained data were
analyzed using the descriptive-explorative approach. The findings reveal that the high-achievers in Mathematics showed good skills
in the aspects of fluency and flexibility, but were still struggling in the novelty aspect. The average-achievers showed good skills in
flexibility aspects but were lacking in the fluency and novelty aspects. They showed an understanding of Mathematics problems but
found it difficult to decide the solving strategies, and thus their answers were lacking in structure and less systematic. When solving
a problem, the calculation made seemed rushing, was less careful, and frequented with trial and error strategy. The low-achievers
showed difficulties in understanding the problems. Their answers were not systematic, not well-structured, and not detailed. This
indicates that the low-achievers had not shown creative thinking skills in fluency, flexibility, and novelty aspects.
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Introduction

In primary school level, Mathematics is one of the compulsory subjects which is taught to train students to think
logically, analytically, systematically, critically and creatively. Studies show that there are significant correlations
among creative thinking skills, learning achievement and the whole education implications (Anwar et al., 2012; Saragih
& Napitupuly, 2015). Therefore, it is safe to say that higher order thinking skills play a crucial role in high Mathematic
achievement. Higher order thinking is skills to manipulate and make use of the existing knowledge and experiences to
think critically and creatively in order to decide and solve daily problems (Sari & Yunarti, 2015; Soeyono, 2014;
Supardi, 2015). As a consequence, Mathematics learning at schools needs to be emphasized on the development of
students’ creative thinking skills which serves as one of the characteristics of higher order thinking skills. Creative
thinking skills, also termed as creativity, are argued to guarantee one’s Mathematic skills development as a whole
(Nugraha & Mahmudji, 2015; Nuryanti, 2016, Pehkonen, 1997; Sriraman & Lee, 2011, Sunaryo, 2014).

According to Pehkonen (1997), creative thinking is a higher order thinking skill that is logical and divergent to
construct new ideas ignited by problems that are different and challenging. Specifically, Arends (2009), Papalia et al.
(2008), and Nolan (2014) define creative thinking as “a cognitive function which refers to the ability to generate new
ideas and concepts, and the ability to think divergently and productively in an academic domain” (p.1). This definition
indicates that creative thinking is a cognitive function which refers to the ability to produce new ideas and concepts,
and the ability to think differently and productively in the academic domain.

Creative thinking involves problem solving that include the initiatives to develop, implement and lead to new ideas.
Creative thinking aims to grow original ideas, encourage curiosity, improve flexibility, and increase one’s ability in
identifying the connections between concepts and ideas in order to design instructional programs (Lombard & Grosser,
2008, Meintjes & Grosser, 2010).
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Ruggiero (1998) asserts that creative thinking is a mental activity that aids in formulating or solving problems, makes
decisions, and achieves comprehension. It is the answer seeking and meaning making activities. While according to
Kampylis and Berki (2014), creative thinking is defined as cognitive activities that allow students to produce ideas,
questions, and hypothesis, as well as to experiment with alternatives and to evaluate their own and their peers’ ideas,
process and final products. From those definitions, it can be concluded that creative thinking is a process to create new
ideas, and to find various alternative answers to a problem.

The ability to think creatively is an important aspect to solve a problem and create or find ideas to solve the problem
(Salih, 2010; Okpara, 2007). Creative thinking skills train students to develop ideas and arguments, pose questions,
acknowledge correct arguments, and influence students to think openly and to be more responsive towards differing
perspectives (Tahir, 2017; Forrester, 2008; Tendrita et al., 2016).

Davis (1984) explains six reasons why Mathematics instruction needs to emphasize creativity: (1) Mathematics
comprises a wide and complex knowledge that cannot be taught only through memorizing. (2) Students can find
original solutions to a problem by themselves and by doing so attain self-rewards. (3) Teachers need to give students
opportunities to show authentic and challenging contributions. (4) Mathematics instructions using memorizing and
routine problems demotivate students and may result in low understanding. (5) The support of original ideas is an
acquired knowledge, just like creating original proof for mathematical theorems. (6) Mathematics is needed in daily life,
and many daily problems are not part of routine and thus creativity is needed in solving them.

The development of communication and information technology, social media, the limitedness of natural resources, and
the unpredictable changes demand creative thinking skills and ability. Stein et al. (2007) suggest: “Virtually every
business or industry position that involves responsibility and action in the face of uncertainty would benefit if the people
filling that position obtained a high level of the ability to think critically and creative” ( pp. 79-82).

Survey results about the skills needed in the workplace reveal that creative and critical thinking skills are two of the
four big skills necessary for business. Mathematics plays a crucial role not only in educating students but also in
shaping students’ characteristics, including training them how to think creatively. Such skill does not come naturally
but is acquired and nurtured from primary to tertiary education level. Such skill and ability need to be developed in
every subject, including Mathematics. Those skills need to be taught and trained during teaching and learning sessions.
Therefore, teachers are expected to be able to design supportive learning atmosphere to nurture students’ creative
thinking skill (Newman & Wehlage, 1993; Shriki, 2010; Thomas &Thorne, 2009).

Creative thinking skills have been the one of the objectives of Mathematics education for a long time, either explicitly or
implicitly. Based on the observations and discussion with Mathematics teachers in the Greater Malang area, it was
revealed that many teachers have the awareness to emphasize creative thinking during teaching, but the format of the
current curriculum make them prioritize other aspects more, such as conceptual understanding (Yayuk, et al., 2018).
Generally, Mathematics instruction has not provided sufficient opportunity for students to seek answers in different
ways from what has been taught. The classroom instruction tends to focus on the development of analytical thinking
with routine problems. Many primary school teachers reported lack of updates related to the ways to create
mathematical problems that require higher order thinking skills. The demand to achieve the minimum passing grade
also pressures teachers to create easier types of questions (Siswono, 2018).

This condition results in students’ lack of ability to construct their own ideas and understanding towards mathematical
concepts. Thus, students are deprived from developing their creative thinking skills. In Mathematics, it is important to
develop creative thinking skills to solve problems, attain new and original ideas, and develop new ideas and make
decisions regarding a situation relevant to Math. The awareness to use creative thinking skill needs to be
complemented with good instructional planning (Sarwinda, 2013). In the problem solving standard set by National
Council of Teacher of Mathematics (NCTM, 2000), creative thinking skill can be implemented and adjusted using
various problem solving strategies.

Creative thinking is a crucial cognitive skill to be included in the instructional activity as it comprises discovery process
that trains students’ creative thinking skills. Teachers need to know the strategies to develop students’ creative
thinking potentials during the teaching and learning process, as each student has different level of creative thinking
skill (Silver, 1997).

Creative and critical thinking skill is seldom applied in Mathematics instruction as the currently implemented
instruction model tend to focus on the development of analytical thinking using routine problems. Beghetto (2010)
states that researchers have identified various problems in developing students’ creativity in the classrooms, some of
them are due to the convergent instructional practices and teachers’ negative attitude towards creativity. Convergent
instruction tend to dominate teachers to ‘talk’ or more than 70% of teaching and learning time is used to transfer
information. Teachers do not accept students’ ideas as they are considered disruptive and destructive.

Such practice is usually influenced by the teacher’s own attitude and belief which were constructed since school age
and also shaped by their environment and past experiences. Many still see that creativity and academic knowledge are
separate entities; instruction for developing students’ creative thinking skills is different from that for developing their



European Journal of Educational Research | 1283

academic knowledge. Beghetto (2010) exemplified the views of Guilford, Vygotsky and other education experts who
connect creativity and instruction. Teachers can support students’ creativity at the same time with their academic
knowledge.

Mathematics instructions with specific orientation towards developing students’ creative thinking in Mathematics are
rarely found. School teachers commonly teach Mathematics using memorization and routine problems (Davis, 1984).

Some of the following studies show that there are problems with the attempt to develop students’ creative thinking
skills: (1) it has not been properly addressed in the instruction, and thus it is important to integrate creative thinking
skill into each subject (Rofi'udin, 2000); (2) in the instruction of problem posing and solving, especially in Mathematics
subject, students’ creative thinking skill is still low, proven by a few number of students who could answer with ease
(Palmer & van Bommel, 2018); (3) for several years, teachers only consider creative thinking skill as a process capable
to be done individually (Gomez, 2007); (4) teachers do not know the appropriate ways to improve students’ creativity
during classroom instruction (Laius & Rannikmae, 2014); (5) the approach used to improve students’ creative thinking
skill is too difficult for students with limited knowledge and skills (Cheng, 2010).

Based on the above discussion, it can be concluded that teachers’ motivation and ability to support students’ creative
thinking skills are still lacking. This conclusion is also supported by the researchers’ experiences when giving training
and clinical supervisions, as well as when conducting monitoring activities at schools. This condition happens due to
the lack of systematic strategies and instructional model which focus on improving students’ creative thinking skills for
Mathematics subject. Besides, there is a view that says that teaching creative thinking requires students to answer
complex problems, while many students still face difficulties for simple problems. In other words, many still view that
divergent problems used to support students’ creative thinking skills are too difficult. Creativity is part of the higher
order thinking skills which is considered important for students to improve the quality of education (Hwang et al,,
2007; Yen & Halili, 2015).

One of the strategies to support students’ creative thinking skill is through problem solving. Silver (1997) support this
by stating that “inquiry-oriented mathematics instruction which includes problem-solving and problem-posing tasks and
activities can assist students to develop more creative approaches to mathematics. Through the use of such tasks and
activities, teachers can increase their students’ capacity with respect to the core dimensions of creativity; namely, fluency,
flexibility, and novelty’ (p.75). According to Bal (2015), it is suggested that importance be given to classroom activities
that positively affect the beliefs of primary school teacher candidates in regard to problem solving and learning
mathematics. Mehmood (2014) suggests that Problem Solving Method was recommended for teaching of Mathematics
at Elementary level and also suggested to add it in teachers training programs as well.

Considering the importance of creative thinking in Mathematics and the lack of research related to students’ creative
thinking skills in primary school level, there is an urgent need to study students’ creative thinking skill in Math.
Analyzing primary students’ creative thinking skills when answering the problem posing and solving questions is
considered important as a basis for determining the strategies, teaching materials and instructional model. Based on
the discussion and the previous studies, this research is focused on “primary students’ creative thinking skills in
answering Mathematics problem solving.”

Methodology
Research Design

This study employs qualitative design since the research was conducted in the natural settings with researchers
directly go to the source of data. Descriptive research is used in this study. Descriptive research is a study used to
describe existing phenomenon in the form of activities, characteristics, changes, connections, similarities, and
differences between one phenomenon and others (Sukmadinata, 2011).

Study Group

The subjects of this study were 110 primary school students in Malang city, East Java, Indonesia. The detail was: 35 fifth
graders from SD Mapan, 43 fifth graders from SDN Tunjung Sekar, and 32 fifth graders from SDN Kauman. Those
students were then classified based their abilities in Math: there were 24 high achievers, 52 average achievers, and 34
low achievers.

Research Instrument

The researchers serve as the main instrument in this research, while the supporting instrument is Mathematics test of
problem solving questions. The high level of validity, among other researchers involved in the lives of participants for a
long time and trying to confirm and clarify the data obtained with the participants or conduct panel discussions with
experts to re-analyze the data that is was obtained. Other activities are conducting in-depth observations to photograph
the best possible social phenomena under study such as reality. Furthermore, researchers' efforts to increase
dependability (reliability) is by choosing the right method to achieve research objectives. Besides, researchers open
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themselves as well as possible by utilizing different methods to achieve research objectives and conduct intensive
discussions with others about the various findings and analysis of these findings.

This research made observations six times a month and a half while working on the problem-solving test questions.
This data is used to capture the subject's thought process information, especially looking at the subject's expression, the
time spent in solving problems, seeing the method used in working on the problem.

The guideline for interview and observation refer to the criteria of creative thinking skills using three indicators:
fluency, flexibility, and novelty. The fluency aspect is characterized by students being able to express ideas and
mathematical ideas smoothly and correctly in solving problems. The aspect of flexibility is marked by students being
able to use various ways and strategies correctly in solving problems. The novelty aspect is characterized by students
being able to use it in new ways, or be different from others in solving problems.

Data Collection

In this research, students’ creative thinking skills are trained through test and interview results. The data is analyzed
using descriptive-explorative method. The data collection methods used in this research were interview, observation,
and document analysis (Moleong, 2002). To gain information about students’ creative thinking skills, think aloud and
task analysis were conducted to explore their thoughts (Calder & Carlson, 2004; Van Someren et al., 1994).

Data Analysis

The data of students’ creative thinking skill was analyzed through written answers by coding and classifying their
learning ability in Math. The data that has been collecte dis then carried out the data Coding process or data encoding.
This process plays a very important role in the process of data analisys. Where in this activity segmentation process is
carried out in the text label wrapping to describe the data. Code in the the form of symbols that represent prominent
part or important part of the focus of research in the form of sound data, images, or documen.

This research was also carried out using different data sources from the phenomena studied in the form of texts and the
use of guidelines (observations and interviews) that have been validated by experts so that researchers can find the
validity of the data through triangulation and member inspection. Triangulation is the process of corroborating
evidence from different data, which in this study the data in the form of student work, observations, interviews.

The data from interview and observation were analyzed using content analysis with three concurrent activities: data
reduction, data display, and conclusion drawing (Miles et al., 2014). The three data analysis procedure were of no
hierarchy, they were interwoven activities that were done before, during and after data collection.

Findings

This section presents the analysis result of students’ creative thinking in dealing with Mathematics problem posing and
solving, including the students with high, average, and low achievement in Mathematics. The analysis is based on three
aspects, namely fluency, flexibility, and novelty.

In the current study, the problem posing and solving learning was started by delivering the goals of the lesson and
motivating the students in learning Mathematics. Initially, the teacher asked the students to work individually, and then
posed a problem relating to students’ daily life. There were two questions provided, and the students were required to
answer one question within the provided time limit of 40 minutes. The students were given flexibility in answering the
question using any way they wanted based on their background knowledge. When finished, the students were then
interviewed to complete the research data.

When the students were answering the questions, the teacher assisted by giving simple and specific questions as
scaffolding to understand the question better. After that, the teacher supervised the students’ progress. An example of
problem posing and solving can be seen on Figure 1.
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1. Given the following rectangle

8 cm

12 cm

a. Draw at least two other flat shapes that are as large as the area of
the rectangle

b. MNotice one flat build that you have made in part a. Show different
ways to find or make it flat

c. Make one different problem related to the rectangle and give the
solution of the problem you made

d. From the problem that you have made, is there a solution in more
than one way? If there is show a different way of solving it. If not,
make another problem that is solved in more than one way.

Figure 1. An example of Problem Solving for Question Number 1

The dialogues between the teacher and the students were as follows:

Teacher : “Students, please have a look at question number 1.”
Students : “Yes, Ma’am...”
Teacher : “On question number 1, there is a rectangle with the length of 12 cm and 8 cm. Then, on

point (a), you need to draw a minimum of two planes which has the same area as the rectangle. Can you find any?”

Students : “Yes, Ma’am...”
Teacher : “How do you know if there are any other shapes which have the same area as the rectangle?”
Students : “By counting the rectangle’s area first, and then we look for the other two numbers which,

when multiplied, have the same result as the area.”

Teacher : “Correct. So, you understand it well, students. Now, do the question by drawing the rectangle
first, and then determine the length of each side. Please ask if you find any difficulty.”

Students : “Yes, Ma’am. Thank you.”
The dialogue indicates that the teacher gave scaffolding to the students to understand Question number 1. Simple

questions were proposed to guide students in dealing with the question. After discussing and understanding the
question well, the students started finding answers to the question.

The following is the data of the students’ strategies in dealing with the problem posing and solving based on their
ability in Mathematics:

The Analysis Results of the High Achievers’ Creative Thinking in Mathematics

The high achievers acted calmly and confidently in dealing with the problem posing and solving question. It can be
seen from their work as described on Figure 2.
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Using strategies, fluent, detailed, and
systematic in answering.

Figure 2. An Example of Problem Solving by Student K

Based on the student K’s work, it can be seen that his work looks neat, systematics, and correct. It indicates that he
could answer the question calmly and fluently during the process compared to other students. In addition, his answer
sheet is full of answers which show that he could understand the question well and thus he could perform appropriate
steps in answering the question.

Slightly different from student K’s work, another student with the initial C.L could give correct response to the question.
C.L showed good problem solving skill because he understood the question well, and then applied appropriate
strategies to answer the question. C.L’s response can be seen in Figure 3.

dolorn mwvy&f%w%m masalod

Using trial and error strategy in
solving the problem.

Figure 3. An Example of Problem Solving by Student C.L

Figure 3 describes the student who could solve the Mathematics problem easily. He applied a correct strategy by
finding two multiplied numbers which have the same area as the rectangle in the question. After finding the numbers,
he then looked for other alternative solutions. After that, he started to draw the shapes.

During an interview, C.L admitted that he could find another solution to answer the question, yet it took him more time
to draw the answer on the answer sheet. It can be seen from the following interview excerpt:

Teacher : “Did you think of another way to answer the question?”

Student : “Yes, Ma’am. But it would take too long.”
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Teacher : “Could you please draw it?”
Student : “Yes, Ma’am.”

Here is the technique drawn by C.L to solve the same problem.

mafegal “ membndt
Aoalkel” dbor
maevaboh, boncar,
siihermcAiis

Using Table strategy in
solving the problem,
fluent, detailed and
systematic

Figure 4. An Example of Problem Solving by Student C.L using Table

Based on C.L’s work, it seems that he could do the problem solving easily. He chose table technique to find solution for
the question, and then decided the first length (p) and the second length (1). After that, he multiplied both lengths (p x 1)
so he could get the same area as the rectangle of 96 cm?2. Finally, he could obtain the answer to the question.

Below is another technique drawn by student K to solve the question (Figure 5).

Figure 5. Student K’s Problem Solving by “Finding two numbers which, when multiplied, result in the same number as the
area”

Here, the flexibility aspect was reflected from student K’s ability in deciding two different techniques to solve the
Mathematics problems. The second technique was different from the first one, even though they applied the same
strategy, which was finding two numbers which could have the same result of 96 cm? when they were multiplied.

Based on the steps used by the students in solving the Mathematics question, it can be seen that both of them are
systematics and detailed. Accuracy could also be found in the both techniques applied by students K and C.L. Yet, the
both techniques were commonly applied by other students, therefore, novelty aspect could not be found in solving the
problems.

From the above explanations, it can be concluded that the 24 students with high achievement in Mathematics have
fulfilled the aspects of fluency and flexibility when solving Mathematics problems, but most of them still find difficulty in
the novelty aspect. The data can be seen in Table 1 below:

Table 1. The Data of Problem Solving Ability of High Achievers

No Problem Solving Ability Nslil:(;)ee;t:f Per((:(;:/:)t age
1 Fluency 24 100
2 Flexibility 24 100
3 Novelty 2 8,33

The data shows that all 24 students (100%) had capability in solving the Mathematics problems fluently. They (100%)
also met the flexibility aspect, and only 2 students (8.33%) who could reach the novelty aspect, while others found
difficulty.

The Analysis Results of the Average Achievers’ Creative Thinking in Mathematics

A student with initials ].S tried to answer the question seriously. The result is shown on Figure 6:



1288 | YAYUK ET AL. / Primary Student Creative Thinking Skills

m&ny_&fwMﬁm/, mnencoboa-colo,
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Taking a long time in solving, trial
and error, answers vary but no
novelty.

Figure 6. An Example of Problem Solving by Student .S
In answering Question 1a, initially J.S. could do it fluently. He tried several ways, yet he still failed to find the correct
answer. However, after trying hard, he succeeded to get the right answer.
Based on the interview, he claimed that he was confused in deciding the steps to solve the question.
The following interview excerpts support the above statements.
Teacher : “How did you deal with Question 1a?”

Students : “First, I tried to multiply 16 x 4 = 64, and I found that the result was incorrect. The expected
result was 96. And then, I tried another numbers, 16 x 5, but it was still incorrect. Finally, I got the correct answer
after I tried another numbers, which were 16 x 6 = 96. Honestly, I was confused in finding the fast way to get the
correct answer. But, I kept trying again and again. Luckily, I got the answer. But, it took time, Ma’am.”

(The students did not realize that the answer lies in the factor material).

Another student with initials S.N, who was categorized as average achiever, also tried to deal with the question like
other students. In the initial steps, he found some difficulties. He tried different ways, yet he was confused in solving the
problem. His work can be seen in Figure 7:

Frolegi hofolom

perkalion, bebarm

lo e ‘. Using memorization of
o, mmeneo multiplication strategy,

cole, ;mmzvm not fluent, trial and error,

suddah berogamm answers vary but no

. novelty

it M‘V&é{‘?

Figure 7. An Example of Problem Solving by Student S.N

From his work, he seemed trying to answer the question by remembering multiplication that he knew which could
result in 96, until he finally got the correct answer after he multiplied numbers 16 x 6. With the same method, he tried
multiplying other number combination with the same result of 96, and he got numbers 24 x 4 = 96. In fact, this method
took him a long time. In this context, the methods applied by students S.N and ].S indicated that they performed their
creative thinking on the aspect of flexibility, but they found difficulty on the aspects of fluency and novelty.

Based on the explanation above, the ways of the 52 average achievers in solving the problems can be seen in Table 3 below:
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Table 2. The Data of Problem Solving Ability among Average Achievers

No Problem Solving Ability Number of Students Percentage (%)
1  Fluency 16 30,77
2 Flexibility 46 88,46
3  Novelty 0 0

The data above shows that 16 students (30.77%) performed the fluency indicator, 46 students performed flexibility
indicator (88.46%), and no students could perform novelty (0 %).
The Analysis Results of the Low Achievers’ Creative Thinking in Mathematics

The current section presents the result of the low achievers’ works in performing problem solving in Mathematics. The
analysis result for question 1a can be seen in the following figure:

Vidoke renggumaton
Suolegi gong Tepal, Tidok
Terperinc, Tidak sislematis
daborn menyelesaiton

Inappropriate strategy use,
not detailed, not systematic in
solving the problem.

Figure 8. An Example of Problem Solving by Student L.N

Based on student L.N’s work, he seems not fluent in solving the question. He did not carefully understand the question
even though he had tried to answer the question by drawing a rectangle with certain measurements. He did not re-
check the answer whether it was correct or not.

It can be seen from what he wrote, and then he crossed it. Uncertainty in answering the question indicates that the
student was not able to answer correctly. He merely focused on the picture that it was a rectangle.

The following is the interview excerpt with student L.N:

Teacher : “How did you answer question number 1a?”

Student : “By drawing a rectangle, Ma’am.”

Teacher : “What is the length of each side of the rectangle that you drew?”

Student : “One side should be longer than the other side, Ma’am. Thus, I drew 28 cm for one side and
14 cm for the other side.”

Teacher : “Were you sure that your answer was correct?”

Student : “I have no idea, Ma’am. He. he...”

The student’s lack of understanding on the question could impact on the wrong strategies and steps they applied in
solving the problem. The student only understood that he was required to draw a rectangle with different
measurements. He did not pay attention on the requirement that a rectangle should have the same area of 96 cm?2.

During the interview, the student could not realize his mistake. Therefore, he could not meet the fluency and flexibility
aspects. He could not meet the novelty aspect in which he did not pay attention on details. The lack in understanding the
question and applying steps in solving the problems resulted in irregular problem solving, not systematic, and not
details. It appeared that the students seemed to focus on the shape. As the result, he could not answer correctly and
novelty did not appear on his way of thinking.

Another student with initials R.H tried to solve the problem for Question 1a. He looked nervous when doing the task,
and he took very long time in doing it. The result of his work can be seen in Figure 9 below:
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Inappropriate strategy use,
not detailed and not
systematic in solving the

Figure 9. An Example of Problem Solving by Student R.H

Based on the student’s work on Question 1a, he seemed to not understand the problem so that he could not solve the
problem correctly. He’s tried to give an answer, yet his answer was incorrect. The interview with the student is shown
below:

Teacher : “You answer the question by drawing a rectangle with each side measurements of 24 cm and
8 cm. Please explain, how did you get it?”

Student : “By looking at the example, Ma’am. That’s a rectangle, so I drew the same rectangle.”
Teacher : “ see. But, please pay attention on question number 1. The rectangle has measurements of

12 cm and 8 cm. When they are multiplied, then we could get the area. What is the area approximately?”

Student : (He did not answer for long because he could not master multiplication well)... “Wait a
second, Ma’am.”

Based on the interview, it indicates that the student had not mastered the pre-requisite material, which is
multiplication. Therefore, he faced difficulty in solving the question. It impacts on the student’s next ability in which he
felt difficult in dealing with another Mathematics problem. The results of the low achievers’ problem solving can be
seen in the following table:

Table 3. The Data of Problem Solving Ability among Low Achievers

No Problem Solving Ability Number of Students  Percentage (%)
1 Fluency 8 23,52

2 Flexibility 3 8,82

3 Novelty 0 0

The table shows that 8 low achievers (23.5%) could meet fluency indicator. However, there are only 3 students (8.83%)
who could meet flexibility indicator, and no students who could meet the novelty indicator.

Discussion

Having creative thinking can produce new ideas in understanding certain problems. The ideas could lead to finding
some ways in solving a problem. In problem posing and solving, there are three aspects or indicators to decide creative
thinking skills in Mathematics, including fluency, flexibility, and novelty (Haylock, 1997; Krutetskii, 1976; Pehkonen,
1997, Silver, 1997). In this study, it was found that students were able to demonstrate their ability to think creatively in
solving problem-solving problems. Although some students are not optimal. This finding is based on the results of tests,
observations and interviews during the learning process which includes indicators: (1) students being able to express
ideas and mathematical ideas smoothly and correctly in solving problems (fluency), (2) students being able to use
various ways and strategies correctly in solving problems (flexibility), (3) students being able to use it in new ways, or
be different from others in solving problems (novelty). These findings are consistent with the opinion of Craft (2005)
which says that indicators of creativity are fostered by teachers and parents when someone shows "flexibility,
intelligence and novelty" in their thinking. This type of creativity is included in the Mini-C category, where Mini-C is
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defined as 'novels and meaningful personal interpretations of experiences, actions, and events' (Beghetto & Kaufman,
2007, p. 73).

Based on the findings, high achievers could understand Mathematics questions well. They could produce many ideas
smoothly. They could also answer the proposed questions within approximately 25 minutes, much faster compared to
other students, and their answers were correct (fluency aspect). This creativity may not be visible to outsiders and may
consist purely of ideas and connections that the learner creates. As Vygotsky (1967, p. 7) explains: ‘Any human act that
gives rise to something new is referred to as a creative act, regardless of whether what is constructed is a physical object or
some mental or emotional constructthat lives within the person who created it and is known only to him’.

Students who have the low ability in mathematics have more difficulties compared to students who have moderate
abilities. To understand the problem, they still find it difficult. This research shows that a person cannot think creatively
unless someone knows to think creatively. ‘Creativity represents a balance between knowledge and freeing oneself
from that knowledge' (Johnson-Laird, 1988, p. 207, quoted by Sternberg, 2012, p. 4). On the aspect of the results of this
study is supported by the opinion of Siswono (2014) which states that for each student who has different levels of
ability in doing sites, contracting ideas, planning and choosing strategies and implementing from what has been
planned is different.

The questions presented in this study are in the form of solving mathematical problems. With this problem-solving
model, it can challenge the mind and nuance of puzzles for students so that it can increase curiosity, motivation, and
persistence to always be involved in mathematics. This agrees with Taplin (2007) which emphasizes the importance of
mathematical problem solving through three functional, logical, and aesthetic values. Functionally, problem-solving is
important because, through problem-solving, the value of mathematics as an essential discipline can be developed.
With a focus on mathematical problem solving as a tool in solving problems can be adapted to various contexts and
everyday problems. Apart from being a tool to improve mathematical knowledge and help understand everyday
problems, problem-solving is also a way of thinking (way of thinking). In this last perspective, problem-solving helps us
improve the ability of logical and creative reasoning. Finally, problem-solving also has aesthetic values. Problem-
solving can also challenge the mind and nuances of puzzles for students.

Instruction asking students to think about their questions in this study is a very valuable activity. Guy Claxton (quoted
in Scales, 2013, p.250) points out: ‘Asking good questions is the basis for becoming a successful learner. If children
don't ask questions, they are being scooped'. Students who formulate questions can illuminate their current thinking,
help guide instruction, and become creative activities in their way.

Somebody with creative thinking surely needs sensitivity in understanding problems they face. They would consider
any given information, connect several related concepts, decide some steps to solve the problems, and apply their
imaginations to create new ideas. When students are given non-routine problem posing and solving questions, they
could produce different correct responses. From their way of thinking, there is similar patterns, starting from how the
students understand the questions, then start to plan strategies to solve the problems, and think of a number of
alternative solutions. 'Piaget suggested that ‘to understand is to invent’ (1976, cited by Richards, 2007, p. 95) meaning
that a learner ‘invents’ an understanding of new material for themselves. Mini-c creativity could describe a learner’s
achievement in finding several different ways of approaching a maths problem. It could also involve making a new
connection between their existing knowledge and a new piece of information which helps them to understand the
subject more fully.

The above explanation is in accordance with Siswono (2004), Kaufman & Beghetto (2009) who argued that creative
thinking is needed to solve Mathematics problems fluently, systematically, and thoroughly to produce correct and
extraordinary solutions based on students’ ability. Different results which do not follow certain patterns are called
extraordinary results.

The findings support a research by Anwar et al. (2012) which found that there is a significant relationship between
creative thinking and students’ learning achievement. This result is supported by Saragih and Napitupulu (2015) who
claimed that students’ academic achievement could be predicted based on their creative thinking skill.

When solving Mathematics problems, students could face a number of challenges such as in understanding the
questions. It is because the Mathematics problems could be new for the students to deal with (Yayuk et al., 2018; Yayuk,
2019).

When students find it difficult to solve problems and find solutions, help from the teacher by stimulating students’
thinking to start solving problems is urgently needed. This supports the opinion of Sharan (1990) who said the teacher
is a learning facilitator who guides student tracking, asking questions that can broaden their understanding, and
encourage students to convey their thoughts.

One limitation of this study is that the types of questions used are not simple and the types of questions used are less
varied and contextual. Nevertheless, our findings that given complex questions, can foster students thinking creatively
and this is still rarely done by teachers and there is rarely research that discusses this at the elementary school level
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Conclusion

Based on the result of findings and discussion, it can be concluded that the elementary school students of Grade V still
find difficulties in dealing with problem solving lesson using a non-routine problem, specifically those categorized as
having low and average ability. While the students with high ability find no significant difficulties in dealing with
Mathematics problem solving.

The high achievers found no difficulties in understanding the questions provided. Their initial ideas came up, proven by
the use of different strategies in solving the questions. They found no significant barriers. Their works seemed fluent,
thorough, structured, and systematic. Fluency and flexibility aspects were fulfilled. However, the high achievers cannot
reach the novelty aspect.

On the other hand, the average achievers faced some difficulties in dealing with the Mathematics questions given. As
the result, the solutions proposed were not well structured, not thorough, and not systematic, especially on question
number 1. The students were less careful when solving the problems. The strategies they applied were trial and error.
Even though the strategies were successful, it reflects the students’ average ideas (creative thinking). The flexibility and
elaborative elements could be met, while fluency and novelty could not be met yet. The average achievers were less
creative in dealing with Mathematics questions.

Lastly, the low achievers found difficulties in understanding the questions. The ideas they had tended to be trials and
errors, not structured, not systematic, and not thorough. As the consequence, they faced difficulties in applying
strategies to solve the problems. The creative thinking indicators did not appear on low achievers in dealing with
Mathematics questions; or in other words, they are not creative.

Suggestion

Suggestions from researchers to the teacher, namely (1) to increase student activity, develop reasoning abilities, and
creative thinking students can apply problem Solving learning through the presentation of problems that are familiar
with students and (2) the presentation of contextual problems can be used as a bridge towards formal mathematical
concepts so mathematics will be more meaningful for students.

Based on the weaknesses of this study, it is recommended to do further research by adding various types of questions
that are varied and contextual, the number of respondents is not too much so that the observation activities of children
are more in depth when solving question.

Limitations

Some limitations of this study include the large number of students involved in working on problem solving resulting in
less than the maximum when observing at the moment of working on the questions, the types of questions used are not
simple and types of questions used are less varied and contextual.
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