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Abstract 

Purpose of the study: This study aimed to describe the ability of creative thinking and student motivation and whether 

there is a relationship between creative thinking with student motivation to learn mathematics. 

Methodology: In this study using quantitative associative research types with correlational designs using 125 junior high 

school students obtained using purposive sampling techniques, data analysis in this study using descriptive and 

inferential statistics. 

Main Findings: In this study, there is a relationship between creative thinking skills and student motivation in 

mathematics, which is supported by creative thinking skills and motivation that shows good dominant results. 

Applications of this study: This research can be a consideration for teachers in teaching mathematics to develop 

students' creative thinking skills and foster student motivation in learning. 

Novelty/Originality of this study: In this study, the renewal is to see from two indicators possessed by creative thinking 

skills, namely sensitivity, and elaboration, as well as motivation that has a relationship with creative thinking. 

Keywords: Creative Thinking, Junior High School, Mathematics, Motivation, Students. 

INTRODUCTION 

In learning, attitude is also an aspect that deserves to be taken into account. In the learning process, especially in 

mathematics lessons, participants' attitudes are important to be rejected (Kurniawan et al, 2019). The attitudes of the 

process are very important (Kurniawan, Astalini, & Anggraini, 2018; Astalini et al, 2019). Because, students who have 

this view will have different attitudes, with students who have a positive outlook during the learning process (Astalini et 

al, 2019). Learning cognitive and affective aspects are needed because students who have high effectiveness will make 

these students find the self-concept, critical and creative of a student. Attitude can be defined as a tendency to give a 

learned, consistent, positive or negative reaction to an object (Bulunuz, 2015; Maison et al, 2019; Maison et al, 2019). 

Astalini et al (2019) define attitude as part of an individual's personality influenced by the behavior of his relationship 

with him. Attitude can also be defined as a tendency to act towards people, things, events, or ideas. Attitudes appear to 

be unconscious, sustainable and closely related to opinions. Attitudes are formed as a result of learning experiences that 

will foster motivation from a student (Maison et al, 2020). 

It was further stated that to achieve, learning must be carried out interactively, inspirational, fun, challenging, motivating 

students to participate actively, as well as providing sufficient space for the initiative, creativity, and independence 

following the talents, interests and physical and psychological development of participants students (Schunk, Pintrich & 

Meece, 2008; Liu et al, 2013; Asrial et al, 2019). Creativity directs students to learn to find new concepts in solving the 

problems they face. Students who have creative thinking skills need to be supported with high achievement motivation 

to achieve the expected educational goals. Learning motivation can arise due to "intrinsic factors, in the form of the 

desire and desire to succeed and the drive for learning needs, hopes for ideals. Extrinsic factors are appreciation, a 

conducive learning environment, and interesting learning activities (Astalini et al, 2019; Maison et al, 2019). 

In addition to the affective aspects, the curriculum now also emphasizes cognitive aspects, especially on creative 

thinking skills. Although creative thinking includes cognitive and affective elements like other ways of thinking, it 

mainly involves the use of cognitive processes (Bacanli et al, 2011; Haryanto et al, 2019). Because mathematics is 

focused on practicing ways of thinking and reasoning, developing creative activities, developing problem-solving skills 

and communicating ideas. Creative thinking skills are inherent to normative cognitive functioning rather than an innate 

talent available to only a few (Ward, Smith & Finke, 1999; Colzato, Ritter, & Steenbergen, 2018). Importantly, various 

behavioral studies have shown that creative thinking skills can be enhanced (Baas et al, 2014; Colzato et al, 2012, 2013, 

2015; De Bloom et al., 2014; Ritter and Mostert, 2016; Zabelina and Robinson, 2010 ). Efforts made can be seen in 

terms of the material, the learning process, improvement, and support of infrastructure increasing the ability of teachers 

to teach through upgrading or training, reduction or distribution of materials into simpler parts (simplification of material 

content in the curriculum) or improved quality of input (students) in schools. Scientists, Teachers, and engineers cannot 

solely rely on their technical knowledge but will also be expected to have skills in areas such as problem-solving, 

creative thinking, written and oral communication and teamwork (Passow & Passow, 2017; Asrial et al, 2019; Lynch et 

al, 2019). Approach to overcome these problems, researchers put more emphasis on the learning process, because the 

process is the task and the professional responsibility of the teacher every day and will have an impact on the tasks in the 

next class. When referring to the identification of the causes of these weaknesses, the learning process requires ways that 
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encourage students to understand the problem enhance students' creative thinking skills in preparing a solution plan and 

actively involve students in finding their problems and encourage student-centered learning only as a facilitator. 

The absence of critical and creative thinking in high school and the lack of motivation and interest to learn, especially in 

the subjects of science, is becoming a more common reality nowadays (Rivas, 2017; Asrial et al, 2019; Syahiral et al, 

2019). In the context of learning, Ruggiero & Ruggeiro (2004) states that the ability to think creatively is closely related 

to the way teachers teach in schools. In the sense that the teacher becomes the main character in the school and parents 

become the determinant in the home and environment in fostering children's creativity. However, the reality on the 

ground shows that learning is done by teachers, especially mathematics teachers, who still apply the old paradigm of the 

dimensions of cognitive processes. In this case in learning the teacher still relies on six processes namely: memory, 

understanding, application, analysis, synthesis, and evaluation. Kim (2011) argues that the definition of mathematical 

creativity that is built in the western world is a process that opens new doors, unusual and deep 

knowledge/understanding that is built through problem-solving, while according to views in the eastern world creativity 

focuses on re-interpretation of an issue which is viewed from a different angle. The definition of creativity proposed by 

Chamberlin and Moon (2005) is a particular domain of thought process used by mathematicians when they solve non-

routine mathematical problems. 

Creative thinking skills in all domains, including science, technology, medicine, and art emerged from the operation of 

the mental base on different things whose concepts are mixed because creative ideas are always a new combination of 

old ideas (Ghonsooly & Showqi, 2012). Cognitive abilities that include mastery of scientific concepts and facts in 

mathematics learning also need to be trained as a basis for training students' creative thinking skills (Hadzigeorgiou, et 

al. 2012). Thinking abilities are categorized as basic thinking skills and complex thinking abilities (Costa, 1985). Basic 

thinking ability includes basic processes (basic processes) which are a picture of rational thought processes that contain a 

set of mental processes from simple to complex. the basic thinking ability process includes causation, transformation, 

relationship, classifications, and qualifications. Complex thinking skills are thinking abilities that are based on basic 

thought processes. Ristow, (1988) mentions that there are at least four complex thinking processes that occur in a person, 

namely problem solving, decision making, critical thinking, and creative thinking. The ability to think is importantly 

possessed by every student, both at school and in everyday life. By having good thinking skills, students will have the 

capital to be able to solve problems that occur in their lives. 

Therefore, this study aims to determine whether motivation has a relationship with students' creative thinking skills in 

mathematics, with the following research questions 

1. What are the creative thinking skills of students in mathematics? 

2. What motivation do students have in mathematics? 

3. Is there a relationship between motivation and students' creative thinking skills in mathematics? 

METHODOLOGY  

The research design used in this study is the Associative Quantitative research method with a correlational research 

design. Associative quantitative research is research that aims to determine the relationship between two or more 

variables (Cohen, Manion & Morrison, 2007). Because the research is associative research, the researcher took a 

correlational research design. According to Creswell (2012) "Correlational Design is a procedure in quantitative research 

that is used by researchers to measure the degree of association (relationship) between two or more variables using 

statistical analysis correlation procedures". 

The sample of this research was obtained from 125 students with Junior High School in Jambi students who were taken 

by purposive sampling technique with details of 75 female students and 50 male students with purposive sampling. 

Purposive sampling is a technique for sampling based on the criteria of the researcher (Kerlinger, 2014). The criteria in 

this study are students with the best 5 ranks. 

In this study, this study used a questionnaire instrument. The creative thinking and motivation questionnaire has a valid 

statement with a reliability value of 0.72 for creative thinking and 0.75 for motivation using a Likert scale of 4 (five) for 

a positive statement Strongly Agree to have a score of 1, Disagree to have a score of 2, Agree to have a score 3 and 

Strongly Agree 4. For negative statements Strongly disagree has a score of 4, Disagree has a score of 3, a score of 2 and 

Strongly Agree has a score of 1 and uses structured interviews intended to strengthen quantitative data. Both 

instruments, both questionnaires, and interviews have been through the testing phase by experts in their fields, and it was 

stated that the instrument was valid and could be used. Data collection procedures for referring Creswell (2012), 

described in the figure below: 
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Figure 1: Research Procedure 

The data used by the SPSS program to look for descriptive and inferential statistics. Descriptive statistics are presented 

in a summary frequency, for example, mode, mean, median, minimum, maximum and standard deviation (Cohen, 

Manion & Morrison, 2007). Statistical inference from mathematical procedures for using probabilities and information 

about samples to conclude the population from which the sample is presumably was drawn (Gall, 2003). In this study, 

there is a hypothesis test, the hypothesis using product-moment correlation. 

The categories of essay questions and emotional questions include, very good, good, not good, and very not good, like 

table 1. 

Table 1: Categories of Creative Thinking and Motivation 

Category 

Interval 

Creative Thinking Motivation 

Sensitivity Elaboration Motivation 

Very Not Good 3.0 – 5.25 4.0 – 7.0 25.0 – 43.7 

Not Good 5.26 – 7.5 7.1 - 10.0 43.8 – 62.5 

Good 7.6 – 9.75 10.1 – 13.0 62.6 – 81.2 

Very Good 9.76 – 12.0 13.1 – 16.0 81.3 – 100.0 

All data obtained from students' motivation and creative thinking questionnaires were collected and calculated and 

assisted with the SPSS 21 application to obtain descriptive and inferential statistical results. Descriptive statistics are 

given to calculate frequency, percentage, average, median, min, and max sample (Creswell, 2012). In this study, 

quantitative data were analyzed using parametric statistics of product person moments. The correlation of product 

people's moments to determine whether there is a relationship between student motivation and students' creative thinking 

skills with a significance level of 0.05. And followed by interviews that are used to strengthen the results of quantitative 

data. Followed by interviews intended to strengthen the results of quantitative data. The steps in the interview can be 

seen as follows: (1) The ideas, themes, pieces of data and words. (2) Pay attention to patterns and themes. (3) Try to 

make good data, using intuition to reach a conclusion. (4) Is a group set items into categories, types, behavior, and 

classification? (5) Makes a metaphor that uses figurative language and connotative rather than literal and denotative 

language, animates data, reducing data, making patterns, aligning data, linking data with theory. (6) Separate variables to 

decipher, differentiate and 'unpack' ideas, i.e. move from drive to integration and obfuscate data. (7) Surrendered 

specifically into the general, large number of variables under a small number of (frequently) unobserved hypothetical 

variables. (8) Identifies and records relationships between variables. (9) finds an intervening variable: looks for another 

variable that seems to be a 'block' calculation for what is expected to be a strong relationship between variables. (10) the 

logical chain of evidence building: noting causality and making conclusions. (11) Creating conceptual/theoretical 

coherence: moving from a method to construct stories to explain phenomena (Cohen, Manion & Morrison, 2007). 

RESULTS/FINDINGS 

Students can be seen from the characteristics they have, feel happy, or just normal from students in solving problems 

when they study. Besides, it can also be seen from feeling happy, unhappy, like it or not, motivated or not motivated, 

interested or not from students. Motivation is an impulse that causes someone to do an action to achieve a certain goal 

(Astalini et al, 2019). And the motivation possessed by students can foster students' creative thinking skills. Because 

students' creative thinking skills are very important to have in all aspects of educational studies (Piaw, 2010). Where, in 

this study, what will be examined are student sensitivity, fluency, motivation and the relationship of motivation to 

students' creative thinking skills. 

Sensitivity 

The results of the creative thinking questionnaire provided and have been obtained and processed the results using the 

SPSS 21 application that we can see in the table below: 

Table 2: The Result of Indicator Sensitivity 

 Classification 
Mean Min Max % 

Range M F Interest Total 

3.0 – 5.25 6 2 Not very good 8 

8.4 4.00 11.00 

6.4 

5.26 – 7.5 8 9 Not good 17 13.6 

7.6 – 9.25 26 52 Good 78 62.4 

Questionnaire and Inteview Data 

Collection 
Questionnaire and Interview 

Analyze 
Results 
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9.26 –12.0 10 12 Very good 22 17.6 

TOTAL 50 75  125    100 

From table 2, which came from 125 respondents from students categorized both for men as many as 26 students and for 

women as many as 52 students in the good category, and after being processed and the results obtained using the SPSS 

21 program application, it was found that sensitivity in creative thinking had a good category at 62.4% for 78 students 

out of 125 total students, not good at 13.6% for a total of 17 students out of 125 total students, very good 17.6% for 22 

students out of 125 total students and very poor at 6.4% for 8 students out of 125 total students. Of the 125 students, the 

mean value was 8.4, the maximum score was 11, and the minimum value was 4. 

Elaboration 

The results of the creative thinking questionnaire provided and have been obtained and processed the results using the 

SPSS 21 application that we can see in the table below: 

Table 3: The Result of Indicator Elaboration 

 Classification 
Mean Min Max % 

Range M F Interest Total 

4.0 – 7.0 7 2 Not very good 9 

12.5 6.00 15.00 

7.2 

8.0 – 10.0 9 7 Not good 16 12.8 

11.0 – 13.0 25 52 Good 77 61.6 

14.0 – 16.0 10 23 Very good 23 18.4 

TOTAL 50 75  125    100 

From table 3, which came from 125 respondents from students categorized both for men as many as 25 students and for 

women as many as 52 students with good categories, and after being processed and the results obtained using the SPSS 

21 application program, it was found that elaboration in creative thinking had a good category at 61.6% for 77 students 

out of 125 total students, not good at 12.8% for a total of 16 students out of 125 total students, very good 18.4% for 23 

students out of 125 total students and very poor at 7.2% for 9 students out of 125 total students. Of the 125 students, the 

mean value is 12.5, the maximum value is 15, and the minimum value is 6. 

Motivation 

The results of the motivation questionnaire provided and which have been obtained and processed using the SPSS 21 

application that we can see in the table below: 

Table 4: The Result of motivation students 

 Classification 
Mean Min Max % 

Range M F Interest Total 

4.0 – 7.0 7 0 Not very good 7 

12.0 6.00 15.00 

5.6 

8.0 – 10.0 13 2 Not good 15 12.0 

11.0 – 13.0 20 63 Good 83 66.4 

14.0 – 16.0 10 10 Very good 20 16.0 

TOTAL 50 75  125    100 

From table 4, which came from 125 respondents from students categorized as good for men as many as 20 students and 

for women as many as 63 students in the good category, and after being processed and the results obtained using the 

SPSS 21 application program, it was found for student motivation to have a good category of 66.4 % for 83 students out 

of 125 total students, not good at 12.0% for total 15 students out of 125 total students, very good 16.0% for 20 students 

out of 125 total students and not very good at 5.6% for 7 students out of 125 total students. Out of 125 students, the 

mean value is 12.0, the maximum value is 15, and the minimum value is 6. 

The relationship between motivation and creative thinking 

The results of the relationship between motivation and creative thinking, students can be seen in the table below. 

Table 5: The Relationship Students Junior High School in Jambi 

 Motivation Creative 

Thinking 

Motivation 

Pearson 

Correlation 
1 .742

*
 

Sig. (2-tailed)  .031 

N 125 125 
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Creative 

Thinking 

Pearson 

Correlation 
.742

*
 1 

Sig. (2-tailed) .031  

N 125 125 

From table 5, we can see that the sig value of 0.031 is smaller than 0.05, it can be concluded that there is a relationship 

between student motivation and creative thinking of junior high school students in Jambi city with an R-value of 0.742 

and positive. If the sig value <0.05 then there is a relationship (Cramer, 2003). 

DISCUSSION/ANALYSIS 

1.  Sensitivity 

The results of the questionnaire analysis in table 2, the sensitivity indicator in creative thinking has a good sensitivity 

ability. This ability is shown by being able to understand learning because it has good sensitivity. This can also be seen 

from the results of the interviews conducted. 

"When learning mathematics is happening, what do you do?" 

"I pay attention to what is explained in class" 

"When you pay attention and are asked by the teacher what learning are you doing?" 

"I answered the teacher's question under what was asked" 

Sensitivity skills are students' skills in detecting, recognizing, understanding and responding to a problem or 

phenomenon. Students who have this ability can identify, recognize and detect a phenomenon, find problems and 

patterns of problems produced. Also, students experience meaningful learning, by observing makes students feel very 

useful for the fulfillment of their curiosity (Ketchabaw, Kummenm & Thompson, 2010; Ekahitanond, 2013). So the 

learning process has high meaning. Where students are required to be sensitive to a phenomenon and find problems and 

ask questions of these problems which can later explain the meaning of the statement (Rad et al, 2010). When students 

are allowed to ask questions, student creativity will develop. In the trying stage, students experience a different process 

than usual. Namely, students are required to be able to design their experiments that they will do. Students are allowed to 

develop their creativity in designing experiments. 

2.  Elaboration 

The results of the questionnaire analysis in table 3, indicators of elaboration in creative thinking have good elaboration 

skills. This ability is shown by explaining something in detail rather than others doing it because it has good elaboration 

skills. This can also be seen from the results of the interviews conducted. 

"When your friend can't explain an issue, what do you do?" 

"I will examine the problem in more detail than my friend did so that I get the answer I want" 

"When your friend explains something from a problem he encounters, what will you do?" 

"I will add, clarify or elaborate further so that the problem can be answered" 

Detail/elaboration is the ability to explain, develop, enrich or elaborate in more detail the answers or ideas provided. By 

having this ability students can answer the problems that have been given (Scribner, 2015; Richards, 2013; 

Shahrebakbaki, 2015). Students who have this ability will also have good grades because it will help their friends enrich 

ideas that are owned by others. 

3.  Motivation 

In table 4 shows that the motivation possessed by students is good. This shows that motivation provides encouragement 

and effort to fulfill or satisfy a need to achieve a goal. Every individual has the main motivation in the form of a 

tendency to believe in yourself, have a sense of freedom and creativity. This agrees with (Hong, O’Neil & Peng, 2016; 

Wolters, 2004) according to him, the important things that become human needs, namely: Need for achievement (the 

need for achievement). There is an association in the form of a positive interactive/reciprocal relationship between 

students 'learning motivation and students' creative thinking abilities, with the magnitude of the relationship. Because 

according to (Hong, Peng, & O’Neil, 2014; Mantzicopoulos et al, 2017) states that creative thinking involves many 

components including creative thinking depends more on intrinsic motivation rather than extrinsic. Someone who thinks 

creatively will do something because of an internal urge that will make a person proactive so that his mind can wander 

through boundaries (Lee & Reeve, 2012; Vansteenkiste et al, 2004). 

According to the results in table 2, table 3, and table 4, all students showed satisfactory performance. However, 

according to the observations we made before conducting the study, we found that they had difficulty in solving the 

problem. That is caused by teachers who only use traditional methods during learning. Finally, we assume that students 
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who are taught using conventional methods tend to obtain less than optimal performance (Duran & Dökme, 2016; 

Wartono, Hudha & Batlolona, 2018). If students have a good motivation, it will have a positive impact on the students' 

creative thinking. Where learning is a cognitive, affective and psychomotor characteristic, as an indicator that acts 

relatively stable for learning that is interconnected and reacts to the learning environment (Keefe, 1990). And attitudes 

especially motivation have factors that can influence social and internal conditions in themselves (Astalini et al, 2019). 

Creative and critical thinking are both essential for students in all aspects of educational studies (Piaw, 2010). Being 

creative is a universal human attribute. However, the representation of creative abilities would have both local as well as 

global cultural influences (Mpofu et al, 2006; Humble, Dixon, & Mpofu, 2018). Teaching design is to help students to 

obtain creative achievements through developing their integrative abilities of comparison, analysis, and imagination. The 

relationship between effective teaching evaluations and teaching activities is active. Evaluations on students 'learning 

behaviors and learning results help to understand students' learning characteristics, interests, and learning achievements, 

to determine their learning effectiveness and to propose supplement teaching based on diagnosis, to develop creativity 

and encourage learning motivation (Lin, 2012). 

CONCLUSION 

It can be seen that the results of student motivation have a good category because, with students having good motivation, 

it will affect students in their learning. After all, motivation is one of the important factors that students must have. With 

students having good motivation so when the learning process students will have more attention in learning that will 

have an impact on the benefits to be received by students, one of them has creative thinking skills. This is also supported 

by the relationship between student motivation and creative thinking skills that have a significant relationship. 

LIMITATION AND STUDY FORWARD 

This research only investigates students' creative thinking skills and motivation in mathematics. 
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