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ABSTRACT 

This study aims to describe mathematical creative thinking based on categories of mathematical reasoning at high, 

moderate, and low levels, in geometry problems. This research is a qualitative descriptive study. The test was 

given to 30 twelfth graders at SMA Negeri 4 Surakarta. Based on the results, students are classified into students 

with high, medium and low reasoning abilities. Five subjects were selected by purposive sampling technique to 

analyze their creative thinking skills. The research instruments were tests and interviews. The aspects of creative 

thinking that were measured were fluency, flexibility and originality. Based on the results of the analysis, it was 

concluded that most students with high reasoning abilities were able to fulfill two aspects of creative thinking 

skills, students with moderate reasoning abilities only met one aspect of creative thinking skills and students with 

low reasoning abilities could not fulfill any aspect of creative thinking abilities. Students with high reasoning 

abilities could provide answers in different ways easily and were able to provide two different solving strategies. 

Students in the medium and low reasoning categories were only able to answer questions, but have not been able 

to fulfill all aspects of creative thinking well. 

Keywords: Authenticity, Creative, Flexibility, Fluency, Geometry, Mathematical.

1. INTRODUCTION  

In the 21st century, mathematics is considered as 

one of the most important subjects. The purpose of 

mathematics education is to produce students who 

have skills in solving problems and foster high interest 

and motivation in mathematics [1]. The main focus of 

education today is no longer about teaching reading, 

writing, and arithmetic. Judging from the results of the 

mathematics test based on the 2018 Program for 

International Student Assessment (PISA), Indonesia 

obtained a score of 379 on mathematical literacy. This 

score is far below the international average, which is 

489. Moreover, the average score for the national 

mathematics exam at the high school level is 39.33 

(IPA), 34.46 (IPS) and 37.60 (Language). This shows 

that there are problems in learning mathematics at 

school.  

Senior High School 4 Surakarta is one of the 

favorite schools in Surakarta City, yet students’ ability 

to absorb mathematics is still below 50%. This is quite 

worrying, considering that Senior High School 4 

Surakarta is a leading school. The students’ ability to 

understand geometry and trigonometry was the lowest, 

which nationally only reached 21.56% (social studies 

major) and 34.59% (science major). This is certainly a 

highlight in education, especially for schools, 

considering the large role of geometry and 

trigonometry both in the scope of mathematics and its 

role in training problem-solving skills in other fields, 

for example, science, engineering, economics, and 

others. 

Mathematics learning in schools that still tend to 

consistently use the lecture method causes students to 

lack understanding of basic mathematical concepts. 

Students struggle to understand mathematics because 
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mathematics is something abstract, while students are 

accustomed to thinking concretely [1]. So far, 

students’ learning patterns are only memorizing and 

mechanistic [2]. One of the things that is suspected to 

be the cause of the inactivity of students in 

mathematics discussions, especially in the geometry 

chapter, is due to the lack of students’ abilities in 

creative thinking and reasoning, so students have 

difficulty giving ideas to solve problems. The factor 

for the low reasoning ability of students is because the 

tasks given by the teacher tend to only emphasize 

understanding concepts, while the teacher rarely gives 

tasks that require students to think at a higher level, 

including mathematical reasoning [3]. Whereas the 

results of the study say that creative thinking skills if 

encouraged properly, can improve mathematical 

achievement [4]. 

Based on the analysis of PISA results (2018), it is 

known that to be successful in the PISA test, students 

must be able to reason mathematically and be able to 

use concepts, procedures, facts, and tools in 

mathematics to describe, explain, and predict 

phenomena. Mathematical reasoning is the process of 

inferring the solution of a problem from a given 

problem [5]. Mathematical reasoning plays an 

important role in students’ thinking skills, both in 

solving problems and in conveying ideas when 

learning mathematics [6]. Mathematical reasoning can 

be improved, one of which is through practicing 

creative thinking skills [7]. 

In addition, the basic skills required by students 

based on the P21 Framework 21st Century Learning 

include critical thinking, communication, 

collaboration, and creativity. The ability to think 

creatively is one of the indicators of the skills tested in 

PISA [8] and abilities that students must possess [9]. 

Creative thinking skills are abilities that can help 

students to find various ideas or problem solving 

solutions, not only problems in mathematics but also 

in life [10]. This shows that mathematical reasoning 

and creative thinking skills are very important for 

students to have [11]. 

Indicators of mathematical reasoning in this study 

include the ability to draw conclusions, perform 

mathematical manipulations, provide valid arguments, 

and present mathematical statements [12]. Students 

with a high level of reasoning ability are students who 

meet the criteria for either all or at least three 

indicators of reasoning ability. Students with moderate 

mathematical reasoning abilities are students who are 

only able to meet two of the four indicators of 

reasoning ability, and the minimum criteria is 

moderate. Students with low mathematical reasoning 

ability are students who only meet one or none of the 

four indicators of mathematical reasoning ability. The 

difficulties experienced by students in achieving high 

criteria in mathematical reasoning abilities are caused 

by the lack of students in the ability to analyze, 

generalize, integrate, give reasons, and solve non-

routine problems [3]. 

Previous research said that most students were able 

to master the indicators of mathematical manipulation 

and present mathematical statements orally, in writing, 

or in pictures. However, most students are not good at 

indicators of drawing conclusions from a statement 

and providing valid arguments [12]. This shows that to 

solve a mathematical problem that requires logical 

reasoning, students need the ability to think creatively. 

Student creativity in mathematics is generally related 

to problem solving or problem posing [13]. Creative 

thinking skills will help students express mathematical 

ideas to solve a problem in a unique way.  

The correlation between creative thinking and 

mathematical reasoning can be seen based on the 

criteria of mathematical reasoning which include 

memorized reasoning, algorithmic reasoning, and 

creative reasoning. [14]. This shows that creative 

thinking and mathematical reasoning abilities 

influence each other. There are four characteristics of 

creative reasoning, which include novelty, flexibility, 

logic, and a strong mathematical basis [15]. described 

several aspects of creativity which include fluency, 

flexibility, originality, and elaboration [16]. 

Characteristics of creative reasoning by [15] shows the 

similarity of aspects of creative thinking with the 

theory developed by [16], this indicates that to achieve 

good creative thinking skills, students also need to 

master mathematical reasoning skills. 

Previous research studies revealed that there is a 

positive relationship between creative thinking and 

students' academic performance. The average 

correlation between creative thinking and student 

academic achievement is 0.22 [17]. Meanwhile, 

another study revealed that to be able to assess 

creativity through writing tasks and scientific 

reasoning tasks [18]. There are studies that divide 

creative thinking skills into 2, which include divergent 

thinking and convergent thinking. In divergent 

thinking, students are able to produce many answers to 

questions that do not have standard solutions [19]. In 

convergent thinking, students are able to determine 

how steps are needed when identifying a problem [20]. 

 Based on this description, the researcher wants to 

describe students’ creative thinking skills in terms of 

mathematical reasoning in solving geometry 

problems.   
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2. METHOD 

This research used descriptive qualitative method. 

Descriptive qualitative is a type of research that 

produces descriptive data in the form of a description 

of students’ creative thinking skills based on 

mathematical reasoning in solving geometry 

problems. There are two types of instruments used in 

this study, the main instrument (researcher) and 

supporting instruments (tests and interviews). The test 

was given to 30 students of class XII SMA Negeri 4 

Surakarta. Based on the results of the students’ 

reasoning test answers, students were classified into 

students with high, medium, and low reasoning 

abilities. Based on these classifications, the most 

unique answers from each category were selected for 

further analysis. Five subjects were selected by 

purposive sampling technique to then be tested for 

creative thinking skills and interviewed. The results of 

the tests and interviews are then compared to 

determine the validity of the data. 

The first step to categorize students’ reasoning 

abilities is by doing a reasoning ability test consisting 

of four questions, each based on an indicator of 

mathematical reasoning. The creative thinking skills 

test consisted of 3 questions, each question 

representing one aspect of mathematical reasoning. 

The questions given have passed the validation 

process by experts and were stated as questions that 

can be used to measure the mathematical creative 

thinking skills of high school students based on 

mathematical reasoning.  

Students are classified into students with high, 

medium and low mathematical reasoning abilities. 

Students are said to have high mathematical reasoning 

when students are able to meet all available reasoning 

indicators or at least three indicators are met. Medium 

mathematical reasoning students are students who are 

only able to fulfill two of the four indicators. Low 

mathematical reasoning students are students who are 

only able to fulfill one indicator or none of the four 

indicators. The distribution of subjects from each level 

of mathematical reasoning ability is presented in Table 

1, Table 2, and Table 3 

Aspects of creative thinking skills are: 1) fluency 

aspect, 2) flexibility aspect, and 3) originality aspect. 

Fluency is a state in which a person is able to think 

fluently, so that it will be possible to get more ideas. 

Flexibility is a condition when students are able to 

write various problem-solving strategies in sequence 

and explain the process of solving them. Authenticity 

is a condition when students are able to write down 

various possible answers/new strategies to solve 

mathematical problems.  

3. RESULT AND DISCUSSIONS 

The data obtained in this study is data on students’ 

creative thinking skills in each aspect based on the 

level of mathematical reasoning. The test for creative 

thinking skills consisted of three questions, each 

question contains aspects that must be achieved by 

students. The following are the results of students’ 

work with high, moderate, and low reasoning 

categories.  

3.1. Students with High Reasoning Ability  

Students with high mathematical reasoning ability 

are students who are able to fulfill all or at least three 

indicators of mathematical reasoning ability. The 

reasoning indicators in this study include drawing 

conclusions, performing mathematical manipulations, 

providing valid arguments, and presenting 

mathematical statements.  

3.1.1. Fluency 

Question number 1 was used to measure the ability 

to think creatively in the fluency aspect. Fluency is 

Table 1. Subject code students with high reasoning 

ability 

Level Students with High 

Reasoning Ability 

Subject Code 

M-17 H-1 

M-21 H-2 

M-10 H-3 

 

Table 2. Subject code students with moderate 

reasoning ability 

Level Students with Moderate 

Reasoning Ability 

Subject Code 

M-2 M-1 

M-16 M-2 

 

Table 3. Subject code students with low 

reasoning ability 

Level Students with Low 

Reasoning Ability 

Subject Code 

S-30 L-1 
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related to students’ ability to write down various 

possible answers correctly and fluently without 

difficulty. In the fluency indicator, the answers are said 

to be diverse if the methods used are different, but 

under a certain pattern or have the same idea [21]. 

Figure 1, Figure 2, and Figure 3 show an overview of 

the answers from subject H-1. 

 
Figure 1 Answer from H-1, for probability 1 

 

 
Figure 2 Answer from H-1, for probability 2 

 
Figure 3 Answer from H-1, for probability 3 

In Figure 1, it is shown that the subject of H-1 

wrote down the completion steps systematically, 

starting with writing the known information, then 

writing the formula for the surface area of the block. 

In Figure 2 and Figure 3 it can be seen that H-1 gave 

three different possible answers to find the size for the 

length, width, and height of a block. The results of the 

interview show that H-1 is able to re-explain the steps 

for finding possible side sizes of the block in detail and 

easy to understand.   

Subject H-2 can write down two possible answers 

regarding the length, width, and height of the block. 

However, H-2’s answer has a slight difference 

compared to H-1’s answer. Presented in Figure 4, 

although H-2 provided two possible answers, the value 

written is actually only exchanged between the width 

and the height of the block. 

 
Figure 4 Answer from H-2 

The results of the interview showed that H-2 could 

re-explain the steps to get the answer, even though it 

was only in the form of a brief explanation. H-2 

mentioned that the first step is to describe the formula 

for the surface area of the block and describe the 

length, width, and height. Then H-2 tried to match 

some numbers and gets two answers as shown on the 

answer sheet. 

Subject H-3 gave a different answer from the 

answer of subject H-1 and H-2. Presented in Figure 5 

and Figure 6, that H-3 gives 2 possible answers for the 

length of the edges in each block. The difference in the 

answers between H-3 and H-1 and H-2 lies in the type 

of number. The final answer H-3 is a natural number 

(containing decimals and fractions), while it is clearly 

seen in the final answers H-1 and H-2 they answer with 

integers. 

 

Figure 5 Answer from H-3, for probability 1 
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Figure 6 Answer from H-3, for probability 2 

3.1.2. Flexibility  

Question number 2 was used to measure the ability 

to think creatively in terms of flexibility. The 

flexibility aspect is related to how students are able to 

solve problems with different strategies and how 

students are able to explain the problem-solving 

process. The settlement strategy is said to be different 

if the answers given look different and do not follow 

the same pattern/idea [21]. Subject H-1 answers are 

presented in Figure 7 and Figure 8. 

 
Figure 7 Answer from H-1, first strategy 

 
Figure 8 Answer from H-1, second strategy 

In Figure 7 it can be seen that H-1 obtains the 

distance of a point on a plane by first sketching the 

cube. H-1 does the completion steps in a coherent and 

clear manner. In Figure 8 it is shown that H-1 is able 

to write more than one solution strategy, the first way 

is by using the concept of a triangle area comparison 

and the second way is by using a quick formula. Both 

methods produce the correct answer which is 2√3 cm.  

Based on the answer sheet T-1, it appears that T-1 

uses spatial sketches in solving it, this is in accordance 

with the findings which show that higher-level 

reasoning is characterized by evidence of visualization 

skills of how to solve a problem and is proficient in 

communicating goals [22]. On the interview, H-1 said 

that the strategy he chose was the result of his memory 

and had been worked on before. The results of the 

interview also showed that H-1 was able to re-explain 

the completion steps quite well and clearly. 

 

Figure 9 Answer from H-2 about Flexibility 

Subject H-2 was able to write two solutions 

strategy to find the distance from a point to the plane. 

In Figure 9 it is shown when H-2 uses the concept of 

the ratio of the area of a triangle. The results of the 

interview with the subject of H-2 revealed that H-2 

could re-explain the completion steps even though H-

2 had a little difficulty in describing it. The two 

strategies by H-2 have similar and precise answers. 

Subject H-3 wrote the completion steps to 

calculate the distance from point C to the BDG plane 

as shown in Figure 10. However, the answer given by 

H-3 was not correct because H-3 was not careful when 

calculating the distance from point C to point O. point 

O is calculated with the concept of a side diagonal 

which is 6√2 cm instead of 6√3 cm. The results of 

the interview show that H-3 is still not able to 

understand the questions. Even H-3 still can’t tell the 

difference between the side diagonal and the space 

diagonal. H-3 gave incomplete answers and stuck with 

quick formulas. 
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Figure 10 Answer from H-3 

Based on the results of written answers and 

interviews with H-3, it was found that H-3 did not 

master the flexibility aspect, this aspect includes the 

ability to write various problem-solving strategies and 

provide valid arguments related to certain strategies. 

3.1.3. Originality 

Question number 3 is used to measure creative 

thinking in the aspect of originality. The aspect of 

originality is related to the ability to think original 

which means that students must be able to come up 

with new ideas that are not common. The criteria in 

this study are students are expected to be able to 

provide answers that are only used by less than 10% of 

students in the class, so these answers can be 

categorized as new answers. The following is a snippet 

of the answer to the subject of H-1, which is presented 

in Figure 11. 

 

Figure 11 Answer Originality from H-1 

Figure 11 shows the answers of subject H-1. H-1 

solves the problem by directly providing a different 

solution strategy from the example answer. The 

solution strategy written by H-1 is by using the sin α 

formula. Based on the results of written answers and 

interviews with H-1, H-1 has not mastered the 

originality aspect because the strategy chosen by H-1 

is also used by many other subjects. Originality can be 

assessed from the infrequent use of the strategy, for 

example, the strategy is used by less than 10% of 

students in the class, then the strategy can be 

categorized as an original strategy. 

 
Figure 12 Answer Originality from H-2 

Based on Figure 12, it can be seen that H-2 solved 

the problem by proving that the example answer to the 

question is correct but H-2 does not provide another 

strategy. The results of the interview show that H-2 has 

not been able to understand the questions correctly. H-

2 does not read the instructions on the problem 

carefully. But H-2 can explain the answer he wrote 

clearly and coherently. H-2 can also provide 

arguments regarding the steps to prove the strategy 

exemplified in the problem. Based on the results of 

written answers and interviews with H-2, H-2 has not 

been able to meet the originality aspect. 

 

Figure 13 Answer Originality from H-3 

Figure 13 shows the results of H-3’s answer. The 

solution strategy chosen by H-3 is the cos α formula. 

The results of the interview show that H-3 understands 

the problem and can explain how to calculate the angle 

α by using the cos formula correctly. H-3 finds the 

angle by dividing the length of the side OS (opposite) 

by the length of the side OR (the hypotenuse). H-3 

obtains the length of each side by using the concept of 

the Pythagorean formula. Based on the results of 

written answers and interviews with H-3, H-3 has met 

the originality aspect because the strategy chosen by 
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H-3 is used by less than 10% of students in the class, 

so the strategy can be categorized as an original 

strategy. 

The three subjects with high mathematical 

reasoning abilities were able to fulfill two of the three 

aspects of mathematical creative thinking skills. 

However, only one subject is able to meet the 

originality aspect of mathematical creative thinking 

skills. Mastering two of the three aspects requires 

more complex thinking activities and a better 

understanding of geometric concepts. This is in line 

with previous research which revealed that there was 

a significant relationship between creative thinking 

and student achievement [23]. 

3.2. Students with Moderate Reasoning 

Ability  

Students with moderate mathematical reasoning 

abilities are students who are only able to fulfill two of 

the four indicators, these four indicators are 1) drawing 

conclusions, 2) performing mathematical 

manipulations, 3) providing valid arguments, and 4) 

being able to present mathematical statements. 

3.2.1. Fluency  

The answer given by the subject M-1 is presented 

in Figure 14. In Figure 14, it can be seen that M-1 only 

provides two pictures of spatial figures along with 

their measurements, M-1 does not write down the 

detailed completion steps.   

 
Figure 14 Answer Fluency from M-1 

The results of the interview show that M-1 is able 

to find the length of each side of a block, but 

unfortunately, M-1 still doesn’t understand the 

difference between the concept of a block and a cube. 

Because with the size written by M-1, then the first 

figure is a cube, this is not in accordance with the 

command in the question. Besides, the size in the 

second figure is not correct, the final result does not 

show the value of 150 cm2. Based on the results of 

written answers and interviews with M-1, it is known 

that M-1 has not mastered the fluency aspect. 

 

Figure 15 Answer Fluency from M-2 

In Figure 15, the answer to the subject of M-2 is 

presented. M-2 wrote three possible lengths of each 

edge on the block, but M-2 did not write down the 

steps for solving it systematically and in detail. M-2 

only writes the final answer without any steps and does 

not write down the information that is known from the 

question. The results of the interview showed that M-

2 could answer/explain the answer but it took longer 

than other subjects. 

It can be seen in Figure 15 that the second possible 

answer is only the first possible answer whose 

numbers are swapped (length becomes wide, width 

becomes long, height remains high). M-2 operates 

numbers accurately and thoroughly so that all the final 

answers obtained are correct. Based on the results of 

written answers and interviews with M-2, it is known 

that M-2 meets the fluency aspect. 

3.2.2. Flexibility 

The results of M-1’s written answers are presented 

in Figure 16. It can be seen in Figure 16 that M-1 

writes down two completion steps related to 

calculating the distance from point C to BDG. The first 

method uses the ratio of the area of the triangle and the 

second method uses the space diagonal formula. M-1 

described the completion steps in sequence and detail.   

 

 
Figure 16 Answer Flexibility from M-1 

The results of the interview show that M-1 can 

understand the questions. Even Subject M-1 is able to 

provide two different ways with the right end result. 

M-1 can also explain the steps of completion in a 
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systematic, complete, and clear manner. This is 

supported by the results of the study, which revealed 

that tasks that require students to perform non-routine 

procedures require students to identify and result in 

students being able to be more creative [24]. Based on 

the results of written answers and interviews with M-

1, it was found that M-1 had fulfilled the flexibility 

aspect. 

Subject M-2 wrote a completion step related to 

calculating the distance presented in Figure 17. 

However, the steps written by M-2 did not reach the 

required final answer. The sketch written by M-2 

along with the steps has only reached 1/3 of the whole 

step. 

 

Figure 17 Answer Flexibility from M-2 

The results of the interview showed that the subject 

of M-2 was not able to answer completely. M-2 cannot 

even determine which line can be used to calculate the 

distance from point C to BDG. M-2 does not master 

the flexibility aspect in the indicators of writing 

various problem-solving strategies or providing valid 

arguments related to the chosen solution strategy. 

3.2.3 Originality 

Question number 3 measures students’ creative 

thinking skills in the aspect of originality. The answer 

to the subject of M-1 is presented in Figure 18. The 

solution strategy chosen by M-1 is cos α formula. 

However, M-1 did not answer the question carefully, 

M-1 substituted the value so that the final answer was 

not correct.  

 

Figure 18 Answer Originality from M-1 

The results of the interview show that M-1 has not 

been able to understand the problem, especially 

understanding the concept of trigonometric formulas. 

It can be seen in Figure 18 that M-1 only replaces the 

formula but does not change the value. It is clearly 

seen that M-1 only memorizing the formula but does 

not understand the concept. Based on the results of 

written answers and interviews with M-1, M-1 has not 

been able to meet the originality aspect because the 

final answer obtained is incorrect.  

 

Figure 19 Answer Originality from M-2 

The results of the answers of the subjects M-2 are 

presented in Figure 19. In Figure 19 it can be seen that 

the solution strategy chosen by M-2 is by using sin α 

formula. However, M-2 does not give the exact 

number, M-2 only writes the formula without writing 

the final answer for the angle size of α. 

The results of the interview show that M-2 only 

knows the formula sin, but cannot apply it to the 

problem. Actually, M-2 can find solutions other than 

the answers that have been exemplified in the problem. 

M-2 only memorized the formula without completing 

the final answer. Based on the results of written 

answers and interviews with M-2, M-2 does not meet 

the originality aspect because the final answer given 

by M-2 is not correct. The difficulty of students in 

solving geometry problems is influenced by several 

factors, including because students lack experience in 

solving problems and lack understanding [25].  

The two subjects with moderate mathematical 

reasoning abilities only met one of the three aspects of 

mathematical creative thinking skills. M-1 only 

mastered the flexibility aspect, while M-2 only 

mastered the fluency aspect. There are no subjects who 

master the originality aspect of mathematical creative 

thinking skills. On average the subjects gave general 

answers. The reason is that the subject failed to 

understand the instructions on the question so that the 

information provided in the question did not help the 

subject solve the problem [10]. 

3.3. Students with Low Reasoning Ability 

Students with moderate mathematical reasoning 

abilities are students who are only able to meet one of 

the four indicators, these four indicators are 1) drawing 

conclusions, 2) performing mathematical 

manipulations, 3) providing valid arguments, and 4) 

being able to present mathematical statements.  
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3.3.1. Fluency  

The answer by subject L-1 is presented in Figure 

20. 

Subject L-1 wrote down the completion steps in 

detail and coherently to find the length, width, and 

height of the beam. However, L-1 only wrote one 

possible answer.  

 

Figure 20 Answer Fluency from L-1 

The results of the interview with L-1 show that L-

1 can find the side length of the block even though he 

only gets one possible answer. It can be seen that L-1 

can re-explain the solution steps, but it turns out that 

L-1 is not sure about the steps/strategy he chose. L-1 

said it took him longer to find the length, width, and 

height of the block. L-1 is able to find several possible 

answers correctly if he knew the clue. Based on the 

results of written answers and interviews with L-1, it 

was found that L-1 had not been able to fulfill the 

fluency aspect. 

3.3.2. Flexibility 

The result of the written answer by L-1 is presented 

in Figure 21. 

 

Figure 21 Answer Flexibility from L-1 

Subject L-1 wrote a solution related to calculating 

the distance by using the ratio of the area of a triangle. 

However, L-1 only writes 1 solution step. The 

completion steps written by L-1 are also detailed and 

systematic. 

The results of the interviews showed that L-1 was 

able to understand the questions and solve problems 

on the questions.  

The results of the interview showed that L-1 was 

able to understand and complete what was developed 

in the questions. However, R-1 seems like it is difficult 

to explain the steps of the process. This is in 

accordance with research which reveals that students' 

level of reasoning can be seen from how students build 

mathematical ideas and communicate them via 

language [26]. 

However, L-1 only provided one solution strategy 

using the ratio of the area of the triangle. L-1 solved 

with a ratio of the area of the triangle because he had 

previously encountered a similar problem, so he found 

it difficult to find other strategies. 

Based on the results of written answers and 

interviews with L-1, it was found that L-1 was able to 

complete the calculation of the point-to-plane distance 

but only by using 1 strategy. So L-1 is not able to fulfill 

the flexibility aspect, both indicators write various 

problem solving strategies and provide valid 

arguments related to the chosen solution strategy. 

3.3.3. Originality 

The result of the written answer by L-1 is presented 

in Figure 22. 

 

Figure 22 Answer Originality from L-1 

Based on Figure 22, it can be seen that L-1 

provides an argument related to an example of a 

solution. However, L-1 does not provide other 

alternative solutions. The proof given by L-1 is also 

inaccurate because it appears that the arguments given 

are still convoluted.  

The results of the interview showed that L-1 did 

not understand what was asked in the question. After 

further investigation, it turned out that L-1 only knew 

sin α and cos α formulas, but could not apply those 

formulas to the problem. Even though L-1 can 

calculate it, he still needs more detailed instructions. 

Based on the results of written answers and interviews 
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with L-1, L-1 has not been able to fulfill the originality 

aspect because the final answer given by L-1 is 

incorrect. 

In the subject with a low level of mathematical 

reasoning, the subject does not meet any aspect of the 

mathematical creative thinking ability. Subject can 

only provide answers but cannot achieve the 

fulfillment of aspects of creative thinking skills. This 

is in line with the argument from previous research 

which revealed that someone with low reasoning 

ability will always have difficulty in dealing with 

various problems because they are unable to connect 

the facts to draw a conclusion [25]. Students only 

remember or memorize a concept (recall). The 

reasoning is a thinking activity that has a level far 

above remembering. The levels of thinking in 

reasoning are basic thinking, critical thinking, and 

creative thinking [27]. 

4. CONCLUSION 

Based on the results of the analysis, it was 

concluded that most students with high reasoning 

abilities were able to fulfill two aspects of creative 

thinking skills, students with moderate reasoning 

abilities only met one aspect of creative thinking skills, 

and students with low reasoning abilities could not 

fulfill any aspect of creative thinking abilities.  

Students with high reasoning abilities can easily 

meet the fluency and flexibility aspects, which are able 

to provide answers to various problems and are able to 

provide two different solving strategies. This is 

because students with high reasoning tend to be more 

detailed and coherent in solving problems. Students 

with high reasoning are also better able to solve more 

varied questions than students with moderate and low 

reasoning. However, high reasoning students face 

difficulties in being able to meet the authenticity 

aspect. On average, students are only able to answer 

the problem in the usual way, a method that is also 

used by 10% of other students' answers. Students in 

the medium and low reasoning categories were only 

able to answer questions, but have not been able to 

fulfill all aspects of creative thinking well. 
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