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Abstract  
Background. The block problem in this study is the main part of the creative thinking instrument designed 
as an open-ended task that stimulates students to think creatively which will be analyzed based on the 
category of creative thinking. The research aims to analyze students' creative thinking in solving block 
problems. Based on the results of the study, 3 aspects of creative thinking categories will be analyzed, 
namely fluency, flexibility, and originality. This research was conducted in Junior High School with subject 
criteria that could solve open-ended problems. The research method used qualitative by giving open-ended 
assignments accompanied by think-aloud and interview guidelines. Data analysis used descriptive analysis 
in accordance with qualitative research with triangulation of methods, and theories. The results showed 
that there were 3 subjects selected based on the completeness of the data from the think-aloud, interviews, 
and work results so that S1 was determined as the subject of the fluency category, S2 as the subject of the 
flexibility category, and S3 as the subject of the originality category. Based on the results of the study, the 
subject of fluency solved the problem in a short time then the answers produced varied, but with the same 
strategy, the subject of flexibility found various answers with various strategies, and the subject of originality 
produced answers that were different and unique from other subjects. 
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1. INTRODUCTION  

Optimal education of the ability to think creatively is closely related to the way of teaching. The 
most important element in teaching is directing students to learn (Azhari, 2014). Weak creative 
thinking skills of students can be caused by several factors, one of which is the learning process 
carried out. Mathematics learning must involve students actively and facilitate students to be able 
to use their creative thinking skills. Another thing that hinders students' creative thinking skills is the 
fixation of students' answers on materials or concepts in books and other people's opinions, so 
they cannot develop properly (Abdurrozak, 2016, Ikram et al., 2021). 
 
Creative thinking is a process that can provide different ideas or ideas and become new knowledge 
and needed answers. Mathematics learning needs to be designed so that it has the potential to 
develop students' creative thinking skills. The development of creative thinking skills needs to be 
done in line with the development of how to measure it. Creative thinking that implies perseverance, 
personal discipline, and attention involves mental activities such as asking questions, considering 
new information and unusual ideas with an open mind, making connections, especially between 
similar things, linking one another. with others freely, applying imagination to any situation that 
generates new and different ideas, and paying attention to intuition (Sari, 2017). The level of 
creative thinking is also very influential on student achievement (Rahman, 2012). Several 
researchers have studied creative thinking with various meanings. Creative thinking is a way of 
thinking that produces something new in concepts, understanding, inventions, and works of art and 
provides various possible answers based on the information provided (Moma, 2016). Creative 
thinking ability can also be interpreted as the ability to generate a possibility, idea, thought, and 
combine concepts or ideas. Furthermore, another understanding of creative thinking is the 
formation of an alternative point of view that results in innovative designs or following new things 
to a problem to produce an idea and describe ideas with different perspectives (Asari, 2016). 
 
One of the materials that can encourage children to think creatively is through block problems. This 
is because the problem can be designed by involving open problems. In addition to many research 
results that find students fail or make mistakes in solving block problems, there is also a lack of 
student creativity in solving block problems. The arrangement of creative thinking in working on 
each question is needed in training creativity for students so that students can build and implement 
each new idea. The level of creative imagination is determined by the results of creative thinking 
produced in every discovery, idea, and is not limited to producing something useful. Creativity in 
thinking is very influential on the learning process (Suherman, 2015, Febryliani et al., 2021). 
Students always have to be active in solving a given problem, namely continuing to look for ideas 
so that the results of these ideas can be communicated and proven to others to develop their 
creativity. 
 
Based on these studies, opinions about creative thinking, and the researchers' initial findings made 
the researchers want to know how students think creatively in solving block problems. This is 
reinforced by the researchers' initial findings when providing instruments for junior high school 
students, where it was found that there would be someone who showed creative thinking in solving 
block problems. The instrument given to students is an open-ended task of one number regarding 
the block problem. Through the assigned tasks, students will be trained in finding ideas to solve 
problems creatively and finding new concepts for the questions given. Students' creative thinking 
ability can be measured through the method of completion used, the ability to analyze questions, 
and the results obtained whether or not following the actual answer to the question. 
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The ability to think creatively in mathematics refers to the notion of creative thinking ability in 
general. Creative thinking is thinking that is original, reflective, and produces a complex product. 
The ability to think involves synthesizing ideas, building new ideas and determining their 
effectiveness. This understanding does not mention that creative thinking is only intuitive, 
separated from logical thinking, nor does it explicitly state that creative thinking is a synthesis or 
combination of intuitive logical and divergent thinking. Creative thinking is a unit in which logical 
and divergent thinking processes support each other (Purwaningrum, 2016, Hastuti et al, 2021). 
Divergent thinking focuses more on variations in different answers to a question so that answers 
are subjective. Students' creative thinking skills can be developed by reading literature by critically 
studying the proof of a theorem, the idea of working on problems, especially questions that are 
quite difficult to work on. Students reading literature will improve students' insights in solving 
problems, finding problems, and so on. 
 

Based on some of the descriptions above regarding creative thinking, it can be concluded 
that creative thinking is a cognitive ability to solve divergent problems needed by students in solving 
a problem and can make students find new combinations of ideas or ideas from a problem. The 
ability to think creatively is also based on a person's ability to generate new ideas that will produce 
original and complex products and involve synthesizing ideas and determining their effectiveness. 
Based on the definition of creative thinking, several definitions of creative thinking, creative thinking 
skills emphasize three aspects as indicators, namely fluency, flexibility, and originality. Fluency is 
fluency in thinking that causes a person to generate many ideas, answers and obtain more than 
one solution to a given problem. A person is said to have the ability to think fluently if he can solve 
problems quickly without having to think long and with creative ideas. Flexibility is defined if you 
have a variety of answers to a problem. This refers to the ability of students to generate ideas or 
solutions with different patterns of answer thinking. Students are expected to explain and describe 
each method used in the answers as student productivity in determining various perspectives on 
solving each problem. Originality is what causes someone to generate unique new ideas and find 
new combinations of ideas from a given problem. When students can provide more than one 
interesting idea, it can be said that they have originality in thinking. Answers refer to the ability of 
students to find answer ideas that are new, different from others, and are correct. The level of 
student creativity can be measured through the resulting solution. Students can provide answers 
through their thoughts so that this becomes a benchmark that will be explored in measuring the 
level of creative thinking that students have. 

 

2. METHOD 

2.1 Context 

The type of research used in this research is qualitative research. Qualitative research is an 
approach to explore and understand a central phenomenon where researchers conduct interviews 
or provide questions in the form of questionnaires to research subjects by asking several questions 
related to the questions or materials given either in the process of answering or how the subject 
can determine the answer (Fitrah, 2010). 2018). This study aims to analyze the creative thinking 
process of students regarding the block problem. The instrument given is in the form of open-ended 
task questions accompanied by a think-aloud. Students will determine how to solve the problem by 
providing answers and then the researcher will analyze the extent to which students' creative 
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thinking abilities are generated from the variety of answers produced and the steps in answering. 
Students will be asked to provide results through interviews, the variety of answers produced 
greatly affects the level of creativity students have. One of the problems researchers have in this 
research instrument is that students are given questions in the form of open-problem questions by 
determining the surface area of a beam. 
 

2.2 Participants 

 
This research was conducted by determining the selected subjects based on the criteria of creative 
thinking and completeness of think-aloud data, interviews, and work results. The research subjects 
in this study were students from class VIII of Junior High School. This is because: (1) the student 
has gone through a series of learning processes about block material; (2) the student is categorized 
as having been able to express or communicate his ideas in solving problems. Subject selection is 
based on answers from open-ended, think-aloud, and interviews conducted to prospective subjects 
who successfully answer the problem correctly on the assignment. Then one subject was selected 
based on the category of creative thinking indicators and the completeness of the results of think-
aloud, interviews, and work results. Many prospective subjects did think-aloud as many as 11 
prospective subjects, with 7 out of 11 showed indications of solving problems involving creative 
thinking. While 4 of them do not show the creative thinking process. Furthermore, the 7 prospective 
subjects were categorized into 3 categories: fluency, flexibility with 1 subject, and originality with 1 
subject. The presentation of the fluency result data was selected based on the completeness of the 
think-aloud data, interviews, and work results so that S1 was determined as the subject of the 
fluency category, S2 as the flexibility category, and S3 as the subject of the originality category. 
 
 

Table 1 Participants Information 

Subject   The reasons for the Selection 

S1 (subject 

fluency) 

1. S1 completes the task in 3 minutes 32 seconds. 

2. S1 uses many ideas with the same strategy 

S2 (subject 

flexibility) 

1. S2 generates many ideas and answers with different 

strategies. 

S3 (subject 

originality) 

1. S3 produces a different and unique way of solving problems 

 
Instrumen to Collect Data 
The instrument used is in the form of giving open-ended assignments accompanied by think-aloud 
and interview guidelines. The author presents several questions on an open-ended task related to 
the block problem. 
 
 
Open-ended Task 
The open-ended task given is in the form of block material questions used to obtain data on 
indicators of creative thinking whether the student can meet the fluency, flexibility, and originality 
categories. Based on the preliminary study results, one of the problems that can stimulate students 
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in creative thinking is the block problem. The instrument questions given to students can be seen 
in Table 3 below. 
Tabel 2. Instrumen Task 

Open-ended Task 

A block with volume 960 𝑐𝑚3. What are the possible surface areas that can be obtained 
from this volume? 

 
Based on the problems listed in the table above, students are asked to determine the maximum 
possible surface area obtained from the problem. The process of solving the problem is how 
students determine the length, width, and height of the beam and then find the surface area of the 
value obtained. The way students solve these problems greatly influences the researcher's 
assessment of the indicators of creative thinking, namely fluency, flexibility, and originality. 

2.3 Interview Guidelines 

Interviews were conducted to strengthen the researcher's assessment of students' creative thinking 
abilities that were not reached or missed during working on open-ended tasks involving think-aloud. 
Students are asked to explain based on understanding during working on open-ended tasks, to be 
analyzed based on their level of creative thinking in terms of fluency, flexibility, and originality. The 
interview process allows researchers to more easily conclude the extent to which students' creative 
abilities are based on indicators of creative thinking. Therefore, students are expected to answer 
all interview questions based on what they experienced when solving the given problem. 
The validation of the interview guide sheet is directed at the interview guide, which makes it possible 
to reveal the subject's creative thinking process. The guidelines included in the instrument have 
been previously consulted with the supervisor. The questions made by the researcher aim to be a 
guide in asking questions to prospective subjects related to the given problem, as well as making 
it easier for prospective subjects to categorize based on creative thinking indicators as supporting 
think-aloud data. Based on the validation results, the interview guide developed by the researcher 
has been declared good. The results are shown in the following table. 
 

Table 3. Interview Guidelines 

Questions  Indicators Category 

What do you understand from this 
question? 

Fluency (Smooth Thinking) 

Why is it so easy for you to answer this 
question? 

How did you get to that answer? 

How can you be sure that your answer is 
correct? 

Is there another way to solve the problem 
and how do you do it that way? 

Where did you get that idea from? 

What do you understand from this 
question? 

Flexibility (Think Flexible) How to tone to get the answer? 

How can you be sure that the answer is 
correct? 
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Is there another way and how do you do it 
that way? 

Where did you get that method from? 

How do you think about this strategy? Originality (Originality of Thinking) 

 

2.4 Data Analysis 

In the data analysis process in this study, researchers used descriptive data analysis according to 
the type of qualitative research. The data was collected from open-ended assignments 
accompanied by think-aloud, interview data, and student work. This study aims to describe 
students' creative thinking analysis based on creative thinking indicators regarding the block 
problem. The qualitative data analysis procedure, in general, is identification and selection, a 
description of the phenomenon in general, and the preparation stage regarding the data analysis 
carried out (Wijaya, 2018). 
 

Table 4  Result of Data Analysis 

Category of Subjek The character of the Subject 

Fluency Subjects need fast time in solving problems. 

Subjects gave various answers with the same 

strategy (one point of view). 

Flexibility The subject completes by producing more than 

one solution with different strategies 

The subject takes a long time to understand the 

problem 

Originality The subject finishes with a different angle of view 

from other subjects 

The subject takes a long time to understand the 

problem 

 

3. RESULT AND DISCUSSION 

3.1 RESULTS 

Based on the data obtained from think-aloud, interviews, and work results, it can be seen that S1 
is categorized as a fluency subject due to several things. First, S1 answered the questions in a 
short time of 3 minutes 32 seconds in the think-aloud process. It can be seen that S1 understands 
the question so that he can re-explain what has been written during the think-aloud process. S1 
directly focuses on the problem so that S1 gets the right answer and is worth it. Second, S1 has 
another solution from the resulting answer, but the other answer is simply manipulating the 
numbers in the same way to determine the surface area. It can be seen that S1 also strongly 
believes that the answer is correct, and there is no need to check the answers. 
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Based on the data obtained, S2 did the work for a fairly long time, namely 4 minutes 2 seconds, 
but S2 could produce methods from different perspectives, so problem-solving did not only use one 
method. Based on the results of the think-aloud exposure, interviews, and the results of Master's 
work, it is categorized as flexibility because Masters can produce more than one answer with 
different strategies, both of which are correct. Masters understands what has been written in the 
think-aloud process, so it is effortless to explain again in the interview process. 
 
Based on the data obtained from the results of think-aloud, interviews, and the results of S3 work, 
it is categorized as a subject of originality, because S3 can produce answers that are different from 
other subjects and have the correct value. S3 does the task very carefully and immediately believes 
in the answers produced without re-checking the answers. This is evidenced by researchers 
exploring deeper through the interview process. S3 can provide answers by what is stated in the 
results of think-aloud and work results. The presentation of S3's work is unique and detailed, even 
though the processing time is quite long, 7 minutes 30 seconds. Therefore, S3 is categorized as a 
subject of originality. 

3.2 Discussion  

The researchers described think-aloud data, interviews, and work results to track students' creative 
thinking based on the research data. The findings obtained include 1) subject of fluency category, 
2) subject of flexibility category, 3) subject of originality category. The following is an explanation of 
each section of the findings: 
 
Subject Category Fluency 
Fluency subject takes a short time to solve the problem. This is in line with Abdurrozak (2016) 
findings that students who think fluency can solve problems quickly without having to think long in 
finding creative ideas. In addition, the subject's ability to solve problems in a short time is also 
based on the dual-process theory by Evans (2009) that if the subject works in a short time, it is 
categorized into system 1. Based on the definition of system 1, it is explained that the subject of 
fluency has a high processing capacity and only focuses on one point of view. The thought process 
of the fluency subject is considered to have an experience-based way of answering that produces 
the usual responses (Sowden 2015). So it can be said that the subject of fluency has understood 
the information on the problem by using previous experience to answer the problem. This happens 
when the subject recalls the answer information from the results of previous experiences. Fluency 
subjects have an intuitive way of thinking that generates ideas or ideas quickly and precisely by 
combining data that has been obtained implicitly (based on the form of experience). Based on the 
research data, the fluency subject did not verify the answer. The thing that causes the subject not 
to verify the answer is the subject's lack of awareness in observing the problem questions so that 
it is only possible to write down the operations to be used. Regarding the way of thinking, the 
subject of fluency is categorized using a divergent way of thinking. The subject is only said to be 
creative who can provide possible answers based on existing problems but cannot use adaptation 
to change the idea of solving a problem. 
 
Based on the answers generated, the subject of fluency produced various answers but with the 
same strategy. This is in line with Siswono (2016) findings that problem solving will be said to be 
diverse if the answers look different but still follow a certain pattern. The subject of fluency is only 
fluent in working time but does not develop his ideas in solving problems. The resulting settlement 
process is only based on a previously obtained point of view, so it can be said that the subject of 
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fluency has not been able to develop a solution from another point of view. The subject of fluency 
still relies on guidelines according to what is presented in the problem, with a pattern of solving that 
is still general but can understand the problem quickly. Subjects are said to be fluent if they can 
understand the problem and the answers given are correct. This is in line with Lisliana's (2012) 
research that subjects who meet the fluency indicator can understand the problem and develop a 
problem-solving plan. 
 
Subject Category Flexibility 
Flexibility category subjects require a relatively long time in solving problems. Based on the dual-
process theory proposed by Evans (2009), the subject who works on the system 2 process is 
described as having a slow, controlled, and analytical process. Fluency subjects tend to be more 
careful in working on problems and have normative and rational abilities that can correlate with 
their cognitive abilities. The work process is slow because the subject flexibility thinking process 
leads to a process that is carried out analytically to produce new ideas that are different from other 
ideas that have been generated. This is in line with Faizah's research (2016) that flexible subjects 
always try to observe problems from different perspectives to change the concept used to be 
different from the initial concept. The subject flexibility perspective focuses on every possible 
pattern that will be generated so that the subject is creative and analytical and pays attention to the 
number of categories of problems that will be responded to. 
 
Based on the study results, the subject of flexibility is a subject that is rarely found. This is because 
the answers generated by the subject are based on convergent thinking. The subject flexibility 
thinking pattern is related to applying more accurate completion techniques and always looking for 
new or different solutions. Based on the understanding of flexibility according to Faizah's research 
(2016), a subject is said to be flexible if he can change the concept of completion in a different way 
from the initial concept but produces an answer that has the correct answer value. In accordance 
with the explanation of the research results, subject flexibility produces different answers with 
different strategies. The subject of flexibility is always based on the ability to analyze problems so 
that it produces not only creative answers but also produces various points of view. Although 
basically, one of the answers produced by subject flexibility is the same as the completion pattern 
in general. 
 
Subject Category Originality 
Based on the research results, originality subjects tend to use different concepts from other 
subjects. Originality subject also takes a relatively longer time than other subjects. Based on the 
dual process theory proposed by Evans (2009), the subject of originality also works on system 2. 
The responses obtained by the subject during the work process refer to the problem analysis 
process. The subject solves the problem in a relatively long time, but produces answers that are 
different from other subjects and are correct. Based on the research data exposure, the originality 
subject only produced one answer and believed that there were no more answers that could be 
obtained other than the answers generated. The subject of originality tends to only produce one 
answer because looking for the second way will firstly raise doubts. Subjects tend to have a less 
diverse mindset but a more creative point of view. The more creative idea that is meant is the 
perspective of a different subject, but other than that it is possible that the subject of originality can 
produce and develop patterns of answers from various points of view. This is based on Fauziah 
(2016) findings that the subject of originality sees problems from various points of view and 
solutions that are different from others. 
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Other Findings 
Based on the study results, the three subjects did not verify the answers on the open-ended task. 
This is because the subject tends to be lazy to re-read what has been written. Based on Argarini's 
findings (2018), subjects who did not re-examine their answers were subjects who had a visual 
learning style. This learning style, where the subject has paid attention to what he has written during 
the work process. So there is no need to verify the answer because the resulting answer is believed 
to be correct. 

4. CONCLUSION 

The research question is "How to Analyze Creative Thinking in Solving Block Problems". Based on 
the research results, 3 subjects were obtained, namely S1 as the subject of fluency, S2 as the 
subject of flexibility, and S3 as the subject of originality. Based on the study results, fluency subjects 
solved the problem in a short time then the answers produced varied but with the same strategy. 
Based on the results of the study, flexibility subjects found various answers with various strategies. 
Based on the study results, originality subjects produced answers that were different and unique 
from other subjects. 
 

5. LIMITATIONS AND FUTURE RESEARCH 

One of the shortcomings in this study is that students are still not familiar with think-aloud so that it 
becomes a limitation for researchers in obtaining data. Based on the results of the study, each 
subject obtained did not check the answers. So, for further research, it is recommended to examine 
the subject to re-verify the answers to the problems given. It was found that several subjects failed 
in creative thinking research, so it is recommended for further research to examine the causes of 
student failure in carrying out creative thinking processes. The research process also found that 
the subject was less familiar with open-ended assignments, so further research is recommended 
to develop tasks that support the learning process in the classroom. 
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