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Abstract - Creative thinking has a vital role in 

generating innovations, especially in the millennial 

era as it is today. The habit of creative thinking 

needs to be applied primarily in the field of 

education. This study aims to describe the level of 

creative thinking of students in solving story 

problems on algebraic material. This type of 

research is descriptive qualitative research. This 

research was conducted on high school students, 

with a population of 120 tenth grade students. 

Research subjects by taking four selected subjects 

in tenth-grade mathematics and science groups 

who can think creative that is different from the 

creative category, quite creative, and less creative. 

The level of creative thinking of students is 

obtained through tests that include indicators of 

creative thinking, namely: fluency, flexibility, 

sensitivity, and elaboration. The second stage is a 

four-subject interview test based on the results of 

tests that have been carried out. In the next step, 

the researcher analyzed the results of the two tests 

according to the ability of creative thinking of each 

subject. The results of this study are descriptions of 

the level of students' creative thinking abilities in 

solving problems in algebra material. In 

conclusion, not all levels of students' creative 

thinking are achieved well. This result is influenced 

by the obstacles that might be encountered when 

the creative thinking process takes place. 

Keywords: creative thinking, mathematical problems, 
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I. INTRODUCTION

Mathematics has an essential role in preparing 

human resources to face the era of industrialization 

and globalization (Akgul, 2016). (Perry & Karpova, 

2017) argue that this can be realized if mathematics 

education can produce capable and successful students 

to grow their ability to think logically, critically, 

creatively, initiative and be adaptive to change and 

development. 

(Runco & Jaeger, 2012) said that creative 

thinking is a new, divergent thought. Whereas 
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(Pehkonen, 1983) views creative thinking as a 
combination of logical thinking and divergent 
thinking  based on intuition  but still in consciousness. 
Divergent thinking itself is to provide various 
possible answers to the same question (Runco & 
Acar, 2012). Meanwhile, (Livne, Livne, & Wight, 
2008) argue that creative mathematical thinking 
refers to the ability to produce different solutions that  
are new to open-ended mathematical problems. Thus,  
the ability to think mathematically creative is the 
ability to find varied solutions that are new to 
mathematical  problems that are open quickly and 
flexibly, but the truth can be accepted.

The ability to think creatively can be developed 
and developed by making a divergent mindset 
(Sternberg, 2012). If creative abilities have grown, 
then someone is expected  to be able to develop their 
creativity. For that reason, (Gajda, Beghetto, & 
Karwowski, 2017) said that a person  needs  to busy  
himself creatively to carry out activities that can 
foster a creative mindset.

Creative thinking as the ability to see  a variety  
of possible solutions to a problem is a form of 
thinking  that until now has received less attention 
(Petre, 2018). According to (Mace & Ward, 2010) the 
ability to think creatively includes four criteria, 
including fluency, flexibility, authenticity  in thinking 
and elaboration or detail in developing ideas. Fluency 
in thinking is the ability to produce  many ideas  and 
answer solutions  and a relevant  problem, the  flow of 
thought smoothly.  Flexibility (flexibility) in thinking 
is the ability to provide answers/ideas that are 
uniform, but the direction of thinking is different, 
able to change  the way or approach  and can see  the 
problem from various points of view of review, 
authenticity (originality) is the  ability to give birth to 
new expressions, unique and think of an unusual way, 
different from the others, given by most people. 
Elaboration in thinking is the ability to enrich, 
develop to add an idea, detailing details and 
expanding an idea.

Assessment of creative thinking skills can be 
done on an individual or group of students. According 
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to (Meintjes  & Grosser, 2010) the assessment  must 
include four indicators of creative thinking, (Nami, 
Marsooli, & Ashouri, 2014) divergent testing 
thinking  towards achievement in four fields of 
mathematics (geometry,  arithmetic, algebra,  statistics  
and probability). The results of this study indicate that 
divergent thinking skills play an essential role in 
mathematics achievement.  Tanggaard  & Petre (2014) 
states that the ability to think creatively helps in 
creating new ideas based  on existing knowledge  to 
solve problems from a different perspective.  This 
study examines what and how the description  of the 
level of creative thinking is based on test and 
interview results.  This research  explores the level of 
students 'creative thinking abilities on problems to 
improve students'  mathematical abilities in solving 
algebraic material story problems. This paper also 
investigates the relationship between creative 
thinking  and student achievement as a result of 
habitual creative thinking.

II. METHODS
The method  used  in this research  is descriptive  

qualitative research method. In the first stage, the 
researcher took four subjects from a population of 120 
tenth grade students  of the mathematics and science  
group. Furthermore, the selected  subject  is given a 
written test description of creative thinking with 
algebraic material. The subject  selection  consists  of 
four categories of students, namely the level of 
creative thinking, quite creative, less creative, and not 
creative. However, in this study, there were no 
subjects in the non-creative category,  so that only 
students with creative categories were left, quite 
creative, and less creative.

The level of creative thinking  referred to here, is 
the levelling of creative thinking, according to (Tatag 
Yuli Eko, 2011). The selection  of these  four subjects 
uses a purposive sampling technique. (Palinkas, 
2013) said that in purposive  sampling, researchers  
believe that they  can use  their judgment  or intuition 
to choose the  best people or groups  who can provide 
accurate information. The subject with the  next level 
of creative thinking  is called the K subject, the subject 
with the level of creative  thinking is then called the 
CK subject, the  subject with the  less creative level of 
thinking  is next called the KK subject, and the subject 
with the next level of non-creative  thinking is called 
the TK subject. The second  stage, the researchers 
conducted interviews with selected subjects to explore 
information on the level of creative thinking  based on 
the results  of the  subject's written test.  Interviews are 
conducted by asking questions between the 
interviewer and the interviewee.

Qualitative research combines participatory 
observation techniques  with in-depth interviews to 
dig deeper  into the data obtained  from observations.  
The third step is checking the validity of the data 
using the  triangulation  method.  Williams (2007) said 

that method triangulation is achieved  by comparing 
observational data  (written tests) with interview data.  
If the answers  between the results  of the  written test  
and the results  of the interview test subject  are the 
same, then the answer is valid. The last stage, the 
researchers conducted data analysis on selected 
subjects using  qualitative  methods.  This  data  analysis 
is used to describe and conclude the results in 
answering the existing problems .

III. RESULTS AND DISCUSSION

a. Creative Thinking Test Results
Result of the  creative thinking test was obtained 

after all subjects  had written tests  in the form of a 
description of the algebra material. Students complete 
the problem of algebra material as follows:

“A natural number consists of two numbers. The 
number is seven times the number of the two 
numbers. If the numbers change places, then the 
number is 18 more than the sum of the numbers. What 
is the number?”

The results  of the answer  sheets  all subjects  to 
the questions above are categorized into three 
classifications, namely subjects with a level of 
creative thinking (K), quite creative (CK), and less 
creative (KK). Subjects with a level of creative 
thinking  (K) can write facts  on the problem clearly, 
able to mention the prerequisite facts and connect  
them to solve a problem. The subject  can provide 
more than one way to obtain answers, correct in 
making conclusions  and believing the truth of the 
answers, and can recheck the answers.

Based on the triangulation of methods by 
comparing the answers  of subject  K on the answer 
sheet and  the  stages of the  interview, subject K has a 
product component  of creative thinking in solving 
algebra material problems. Subjects  with a level of 
creative thinking  (CK) can detect problems on the test 
well. CK subjects  can see  the situation  and provide  
answers correctly  but  do not write down  how to get 
results so that subjects  cannot provide answers in 
more than  one way. Therefore,  the  subject doubts the 
answers obtained.

Based on the triangulation of methods by 
comparing the  answers  of CK subjects on the  answer  
sheets and interview stages, CK subjects  have a 
component of creative  thinking products,  but  not  all 
of them are achieved  well. CK subjects  only meet a 
few indicators of creative thinking in solving story  
problems on algebraic material and place  the  subject 
at the level of creative thinking  ability (TKBK) 2 with 
a category of quite creative.

Subjects with less creative categories (KK) have 
not been able to detect problems on the test, so 
subjects cannot provide answers in more than one 
way. Although  the calculation  flow is not clear, the 
results obtained by the KK subject are correct.
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Based on the triangulation of methods by 
comparing the answers to the KK subject on the 
answer sheet and the interview stages, the KK subject 
has a product component of creative thinking, but not 
all of them are achieved  well. The KK subject  only 
fulfils several indicators of creative thinking in 
solving story problems in algebra material and places 
the subject  at the level of creative thinking ability 
(TKBK) 1 with the less creative category.

The results of other answer sheets  on subjects  
with less  creative  categories  (KK), subjects can  write 
facts that are given clearly but cannot write 
mathematical  models,  have  not  been able to find and  
detect things  to conclude  the answers.  Based  on the 
results of the test work written above, subject two has 
not been able to detect problems on the test. The 
subject can not  see the  situation  and give the  correct  
answer. The subject's  answers  are also not relevant. 
The subject did not  write the  answers  that led to the  
elaboration and fluency indicators.  The steps taken by 
subject 2 in solving the problem do not lead to a 
solution.

Based on the triangulation of methods by 
comparing the answers to the KK subject on the 
answer sheet and the interview stages, the KK subject 
only has one component of creative thinking  products 
that is not  well achieved.  The KK subject only fulfils 
one indicator of creative thinking in solving story 
problems in algebra material and places the subject at 
the level of creative thinking  ability (TKBK) one with 
the less creative category

IV. DISCUSSION

The data obtained  in this study  illustrates the 
real situation in the field using the detailed data in the 
form of written test results and interview tests of 
students' creative thinking abilities on the algebra 
material of tenth-grade students.

a. Students' creative  thinking  skills  in subjects  with  
creative categories.
The subject can detect questions from questions by 

writing information obtained from the questions.  The 
subject can detect problems with the problem 
correctly. The subject can give the idea of ​​completion 
in more than one kind of way, and the subject  can 
also provide answers  to more than  one (diverse). The 
subject's answers  are correct and detailed, and even  
the subject can recalculate the answers that  have been 
obtained.

b. Students' creative  thinking  skills  on subjects  with 
quite creative categories .
Subjects with the  category of creative enough  can  

detect the statement  of the problem by writing down 
the information obtained even though it is not 
detailed. Subjects can provide ideas for 
problem-solving even if they are not diverse. The 
subject is correct in doing the calculation, but the 

subject does  not write down the steps  in obtaining 
these results.

c. Students' creative thinking  abilities on subjects 
with less creative categories.
The subject can detect the statement of the 

problem by writing down the information  obtained on 
the problem. The subject did not write down the 
answers that led to the elaboration indicator. The 
subject cannot  provide an idea of ​​problem-solving, so 
the subject cannot  provide answers  in more than  one 
way (diverse).  The completion  step  by the subject is 
not right. None of the subject's  answers  leads  to the 
flexibility indicator.

Subjects with the  level of creative thinking ability 
(TKBK) 3 achieve  all indicators  of creative  thinking 
well. The subject  can explain in various ways  and 
solutions in solving the  given problem. Subjects with 
the level of creative thinking  ability (TKBK) 2 almost 
reach all indicators  of creative  thinking well. While 
subjects with a level of creative  thinking (TKBK) 1 
have not been able to reach the elaboration 
sub-indicator.

Elaboration is one indicator that plays an 
essential role in the process  of creative thinking. 
According to (Elsayed, 2015), (Salwah & Ashari, 
2015), and (Tanggaard & Petre, 2014), creative 
thinking  is the ability to see  various  possibilities  in 
problem-solving that  are shown by fluency, flexibility, 
originality, sensitivity,  and elaboration.  According  to 
(Chiu & Kwan, 2010), elaboration  is to start  solving  
problems from the general level to move to an 
appropriate level, so  that it can regrow students'  old 
knowledge. Also, (Tran, Ho, Mackenzie,  & Le, 2017) 
said that elaboration  encourages  students  to broaden  
their ideas and organize their thinking and helps 
students clarify and articulate their thoughts. 
Therefore, elaboration becomes one of the critical 
sub-indicators in the habit of creative thinking. 
Elaboration often does not appear on subjects with the 
ability to think creatively with less creative categories, 
because the subject is not  accustomed to being  given  
problems by solving  divergent  problem types (Wang  
et al., 1999).

The shape of the problem affects  the students'  
thought processes  (Alamolhodaei, 1976). The more 
often the subject  is given problems with divergent 
problem types,  the subject  will get used and adapt 
quickly. (Cohen, 2012) said that adaptation and 
creativity have interrelated relationships.  Adaptation  
can support  or inhibit creativity.  Adaptation  supports  
creativity if the subject can think divergent  in solving 
problems. Conversely, adaptation  inhibits  creativity if 
the subject  is still thinking (converging)  in solving  
problems.
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V. CONCLUSION

Every student can think creatively, but with 
different levels. The ability to think creatively consists 
of several levels. Not all levels of students'  creative 
thinking  can be achieved well. This condition is 
influenced by the obstacles  that may be encountered  
when the creative thinking process takes place. These 
obstacles include the environment, habits, and the 
mindset of students  themselves.  If the  three  obstacles 
are successfully  dismissed, it will help students  in 
finding many creative solutions in overcoming 
mathematical  problems. Also, the level of creative 
thinking  of students is influenced by how often 
students practise creative thinking skills. This 
research has not examined the related patterns of 
thinking  at the level of creative thinking  so that it can 
still be studied further.
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