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A R T I C L E   I N F O A B S T R A C T 

  
This study aims to describe the creativity in thinking of junior high 
school students in solving physics problems. Creativity in thinking is 
important for students to make themselves understand a physics 
concept, such as force, work, etc. Creativity in thinking is also needed 
so that students can find several possible problem solving according 
to their potential and are not fixated on a method because basically 
every student has their own imagination and thought process. 
Twelve students in the class VIII J of SMP Negeri 1 Jombang  
participated in the study. Data obtained from student's thinking 
creativity test instrument which is strengthened by data from 
student and teacher interviews. Data analysis referred to three 
indicators of creativity used in the study: fluency, flexibility, and 
originality. The results showed that the students' thinking fluency 
with high ability and some students with medium and low abilities 
got high scores. The highest score of the flexibility indicator was 
obtained by students with low abilities. High scores for the 
originality indicator were also obtained by several students from the 
high, medium, and low ability groups. High creativity scores are not 
only obtained by high-ability students but also medium, and low-
ability students. The creativity of students' thinking in solving 
physics problems is different. Students' knowledge and experience 
play a role in the differences in students' creativity in thinking 
fluently, flexible, and new. So that teachers can use learning methods 
that provide direct experience to students to make it easier for 
students to understand a concept and also improve students' 
mathematical operational abilities to make it easier for them to 
solve a problem that requires mathematical calculations. 
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INTRODUCTION 
One part of the Natural Sciences 

taught at the junior high school level is 
physics which tries to explain natural 
phenomena in a simple way and tries to 
find the relationship between these 
phenomena (Sambada, 2012). Some 
physics concepts are abstract concepts 
such as force, work, weight, and so on. 
Abstract concepts can cause difficulties 
for students in understanding them 
because they are not in a tangible form 
that can be seen by students (Gunawan, 
et al., 2017; Suseno, 2014). A person in 
understanding abstract concepts 
requires the ability to find relationships 
between objects, not the objects 
themselves (Hayes & Kraemer, 2017). 
For example, students cannot see the 
force, but can see the ball. The force can 
then be imagined as something pushing 
the ball. If students are not able to 
transform abstract information into 
something concrete in their minds, the 
information may only become 
information and not become understood 
knowledge. 

Several studies have shown that 
solving problems in physics problems 
also often requires an understanding of 
mathematical concepts and calculations 
(Azizah, R, et al., 2015; Suseno, 2014). It 
also requires students' creativity in 
thinking to make themselves 
understand so that they can be used in 
problem solving. For example, a student 
who cannot understand the force in his 
mind may find it difficult to solve a 
balance problem. Another example is if 
students have difficulty in operational 
algebra and are not creative in looking 
for operational possibilities to solve an 
equation, students will also have 
difficulty solving problems. Students 
will also have difficulty if they cannot 
represent calculations in their 
imagination (Solso et al., 2008). 

Students can make the information 
they receive into knowledge only if the 
student is able to make the information 
make sense to him. Piaget has the view 
that in order to make sense of the world, 
one coordinates and adapts the 
experiences and ideas one already has 
(Nursalim, 2016). Students can use their 
creativity in thinking to make something 
reasonable and meaningful, including 
understanding concepts and solving 
problems. 

Yuliani (2017) mentions that 
understanding of physics concepts can 
be increased by increasing creative 
thinking skills. As stated by Dwi 
Sambada (2012), Physics involves 
creative activities and imagination. 
Students who have the ability to think 
creatively will have their own way of 
understanding a concept and are 
expected to be able to apply the physics 
knowledge they have acquired in 
everyday life. 

Guilford states that creativity is a 
characteristic of a creative person (in 
Runco & Jaeger, 2012). Creativity is a 
cognitive activity that produces a new 
view of a problem and is not limited by 
pragmatic results (Solso et al., 2008). 
Creativity according to the Big 
Indonesian Dictionary means the ability 
to create; creativity. Ekasari, et al. 
(2017) states that creativity is a person's 
ability to produce products from things 
that already exist, which are useful, and 
understandable. Solso et al. (2008) 
describe thinking as an internal process 
of transforming information in a 
complex interaction of mental 
attributions that include consideration, 
abstraction, reasoning, delineation, 
logical problem solving, concept 
formation, creativity, and intelligence. 
Based on these definitions, the creative 
thinking referred to in this study is a 
cognitive activity in processing or 
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combining existing information to build 
ideas and solve problems. Creative 
students can be seen from the indicators 
of creative thinking, namely: fluency, 
originality, flexibility (Almeida et al., 
2008; Siswono, 2010). 

Fluency refers to the ability of 
students to provide varied and correct 
answers. Flexibility refers to the ability 
to solve problems in different ways. 
Students use various points of view to 
solve problems. Novelty refers to the 
ability to answer with answers that are 
not commonly done by individuals. 

Problem solving is the ability to 
find a solution to a problem. Hayes 
suggests the stages of problem solving, 
namely identifying problems, problem 
representation, planning a solution, 
realizing plans, evaluating plans, and 
evaluating solutions (Solso et al., 2008). 
Identifying problems includes 
identifying information and facts. 
Problem representation includes finding 
the purpose and focus of the problem. 
Planning solutions by building ideas 
from the information they have to find 
possible solutions that might answer the 
problem. At this stage, students need 
fluency in finding. 

Students who tend to solve physics 
problems with calculations that are 
exemplified by the teacher without 
understanding the concept as a whole 
can have difficulty solving physics 
problems when the problem is 
presented in a different way (Madyani, 
et al., 2019). Creativity is needed so that 
students can find several possible 
solutions to problems according to their 
potential and are not fixated on a 
method because basically every student 
has their own imagination and thought 
process. This study aims to describe the 
creativity of students' thinking in 
solving physics problems. By knowing 
how creative students think, it is hoped 

that it can help teachers to choose 
learning methods that are more in line 
with students' thinking. 
 
METHODS 

This research is a descriptive 

study that aims to describe the 

creativity of students' thinking in 

solving physics problems. The subject 

selection technique used purposive 

sampling with the aim of obtaining 

creativity data from students with high, 

medium, and low abilities in science 

lessons. 

The research subjects were 12 

students of class VIII-J of SMP Negeri 1 

Jombang. The twelve students are 

students who have various abilities 

from high (students A, B, C, D), medium 

(students E, F, G, H), and low (students I, 

J, K, L) based on the advice of the science 

teacher who is also the homeroom 

teacher of the class. Each there are four 

people in different ability levels based 

on learning outcomes in class. This is 

intended to be able to know the 

creativity of students in various 

abilities. 

The research instrument used was 

a test of students' thinking creativity 

and interview guidelines for students 

and teachers. Thinking creativity test 

questions were adapted from the 

Scientific Creativity Test by Hu and 

Adey in 2002. The test instrument 

contains 8 open-ended questions so that 

it does not limit students' answers. 

These questions test students' creativity 

in using objects for unusual functions, 

the ability to increase the value of an 

engineering product, imagination, 

problem solving, experimentation, 
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product design, and the ability to 

analyze graphics. Most of the test 

questions are adapted to the simple 

plane material that students have ever 

received. The adopted test questions 

were then validated by two expert 

lecturers. 

Data was collected by giving 

written tests to students. Then, 

interviews were conducted with 

students and science subject teachers 

who teach students as data 

reinforcement. Students' written test 

answers were then analyzed based on 

the correctness of the answers and the 

help of scoring guidelines. The results of 

the analysis carried out on the results of 

the written test refer to the three 

indicators of creativity used in the 

research, namely fluency, flexibility, and 

novelty. 

The scoring guidelines used also 

refer to the assessment method used by 

Hu and Adey, which refers to the 

Scientific Structure Creativity Model 

(SSCM). The total score for the creative 

thinking test is the sum of the scores for 

fluency, flexibility, and novelty. 

The scores for questions 

numbered 1 to 4 are the sum of the 

fluency scores, flexibility scores, and 

novelty scores. The scoring guidelines 

for questions number 1 to 4 can be seen 

in Table 1. 
Table 1. Guidelines for Scoring Thinking 

Creativity Test No. 1 to 4 

Criteria Description 

Fluency The fluency score is 

obtained by counting the 

total number of subjects' 

answers, regardless of the 

quality. 

Criteria Description 

Flexibility The flexibility score for each 

question is obtained by 

counting the number of 

approaches or points of view 

used. 

 Originality The novelty score was 

obtained by tabulating all 

the answers obtained. Then 

calculate the probability of 

each response. If the 

probability of a response is 

less than 5%, a score of 2 

points is awarded. If the 

probability is 5-10% given a 

score of 1 point. If the 

probability of the response 

is >10%, 0 points are given. 

(Hu & Adey, 2002) 

 

Question score no. 5 is calculated 

by tabulating all subject responses to 

see the scarcity of answers given by 

students. The scarcity in question is the 

comparison of student answers with the 

number of other students' answers. If 

the probability of a response is less than 

5%, a score of 3 points is awarded. If the 

probability is 5-10% given a score of 2 

points. If the probability of the response 

> 10% is given 1 point. Only one score 

for each division method in task 5 (Hu & 

Adey, 2002). 

Question score no. 6 is the sum of 

the flexibility and novelty scores. 

Flexibility score has a maximum of 9 

points for one correct method (3 points 

instrument, 3 point principle, 3 point 

procedure). The recency value is 

calculated as before. If the occurrence of 

the method is generally less than 5%, 

gets 4 points; if the probability is 

between 5-10%, then it gets 2 points; if 

the probability is greater than 10%, it 
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gets 0 points (Hu & Adey, 2002). 

Question score no. 7 is determined 

by the function of the tool. To make it 

easier to get to the second floor, the 

machine/tool must be able to connect to 

the 2nd floor, making it easy and safe. 

Each function gets 3 points. Newness 

scoring was obtained with a score of 1 to 

5 based on the overall impression of all 

responses (Hu & Adey, 2002). 

Question score no. 8 is given based 

on the description given by the subject. 

The criteria assessed are reading the 

graph correctly (fluency), making an 

opinion based on explicit data, making 

an opinion based on implicit data 

(flexibility), and stating the reason for 

choosing the length of the board to be 

used (recentivity). Each criterion gets 1 

point. 

Interviews were conducted to 

complete the results of the creative 

thinking test and to find out more about 

how students think. The results of 

interviews conducted with teachers and 

students were analyzed by reducing the 

data and then drawing conclusions from 

the patterns formed. The conclusion is 

drawn by looking at the results of the 

students' thinking creativity test and the 

results of interviews in order to obtain a 

more correct understanding. 

 
RESULTS AND DISCUSSION 
Student Creative Thinking Based on 

Creativity Indicators 

Thinking creativity test is given to 12 

students who have different abilities. The 

classification is based on learning 

outcomes and suggestions from science 

teachers. Students A, B, C, D are students 

with high abilities. Students E, F, G, H are 

students with moderate ability. Students I, 

J, K, L are students with low abilities. The 

total score of the thinking creativity test is 

the sum of the scores for the indicators of 

fluency, flexibility, and novelty. The results 

of the students' thinking creativity test are 

presented in the diagram in Figure 1. 

 
Figure 1. Total Score of Creative Thinking Test 

 

Figure 1 shows the creativity of 

thinking differently for each student. The 

scores obtained indicate that higher scores 

on creativity indicators are not only 

obtained by students with high learning 

outcomes. Some students from medium 

and low level get higher scores than 

students in the high ability category. 

Student A from the high ability group, 

student F from the medium ability group, 

and student J from the low ability group got 

high scores on the thinking creativity test. 

Fluency scores are obtained by 

counting students' correct answers 

regardless of the quality of the answers. 

The students' thinking fluency scores are 

shown through the diagram in Figure 2. 
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Figure 2. Creative Thinking test scores are 

indicators of fluency 

 

Based on Figure 2, students with 

high abilities on average have high scores 

of fluency in thinking. Some students at 

moderate and low levels also get high 

fluency scores. Student F from the medium 

ability group got the highest score on the 

fluency indicator and the lowest score was 

obtained by students G and H from the 

medium group. 

Flexibility scores are obtained by 

considering the points of view and 

approaches used by students in answering 

questions. The flexibility score of the 

students' thinking creativity test can be 

seen through the diagram in Figure 3. 

 

 
Figure 3. Creative thinking flexibility indicatior test 

scores 

 

Based on Figure 3, flexibility scores 

also vary at different levels of student 

ability. Student A from high ability level 

and student J from low ability level get 

higher scores than other students. 

An important indicator to measure 

creativity is novelty. This score is obtained 

by tabulating all answers and then looking 

at the level of scarcity of answers given by 

students. The results of the novelty 

indicator scores from students' answers 

are shown through the diagram in Figure 4. 

 

 
Figure 4. Creative thinking new indicator test 

scores 

 

Based on Figure 4, the novelty scores 

also varied among high, medium, and low 

ability students. Student A got the highest 

score of all students. Students D, F, J, and K 

also get better scores than other students. 

This novelty indicator score also shows 

that high scores are not only obtained by 

students from the high ability group, but 

also by students from the medium and low 

ability groups. 

Students with high thinking 

creativity scores are not only found at high 

ability levels. Intelligence / intelligence is 

one of the factors that affect a person's 

creativity, but not the only factor. Students 

with high intelligence do not always show 

high creativity, as well as students who 

have high creativity do not always have a 

high level of intelligence. Creativity is a 

combination of many attributes. Hu and 

Adey (2002) also found in their research 

that scientific creativity is not only based 

on scientific ability. The theory of creativity 
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investment developed by Sternberg and 

Lubart in 1996 suggests 6 attributes of 

creativity, namely the process of 

intelligence, intellectual style, knowledge, 

personality, motivation, and environment 

(Sternberg, 2006). 

 

Student Thinking Creativity in Problem 

Solving Stages 

The initial stage in problem solving is 

the identification of information to find 

problems (Heller & Heller, 2010). This 

process is important because if students 

fail to understand the information, it will be 

difficult to find the topic of the problem and 

the data used to support the solution. 

Student J is a student with a low level of 

ability according to the science subject 

teacher, but gets a high creativity score in 

this study. Based on the data obtained 

during the research, student J sometimes 

has a different picture in understanding the 

meaning of the questions posed. As in 

question number 4 which asks about the 

possibilities that can occur if the bicycle 

wheel is replaced with a wheel with a 

smaller circle. All students have the same 

view in interpreting the circle on a bicycle 

wheel, namely the diameter of the wheel. 

Student J has another interpretation, the 

“circle” on the wheel is translated as the 

diameter of the tire (the rubber part). This 

can be the reason students get low grades 

during learning because they misrecognize 

the meaning of the information presented. 

All students scored low on graph 

reading fluency. Students have not been 

able to read the graph correctly and 

express their opinion regarding the data 

presented in the graph. Some students do 

not even understand the meaning of the 

graph. This can hinder the process of 

solving the problem because it cannot 

recognize the information. 

The problem representation stage is 

the most important stage in solving a 

problem according to Solso (2008). 

Students must be able to find the focus of 

the problem to be solved and describe it in 

their minds. Because if students find the 

wrong goal to be completed, then the 

expected answer will also be wrong. In the 

problem-solving stage by Heller & Heller 

(2010), there are stages to explain the 

problem in the description of physics. 

In a question that asked students to 

arrange 2 dolls with different masses 

playing on a seesaw with balanced 

conditions on a 50 cm board, students E, K, 

and L were able to describe the expected 

conditions, namely a snowman and a 

dinosaur playing on a seesaw. However, 

they did not show an answer that took into 

account the difference in the mass of the 

dolls to make the two of them unbalanced. 

So the solution they provide does not 

provide the right solution. There are four 

students A, C, D, and J who are able to name 

more than one possible solution to the 

problem. However, all students could not 

determine the right size and position to 

make the doll's condition balanced. 

The next stage of problem solving is 

planning solutions by building ideas. At 

this stage students analyze the knowledge 

that is in their minds both obtained from 

learning and experience and choose the 

appropriate ones to be used to solve 

problems (Siswono, 2011). Flexibility is 

required in this case. Fluency in thinking 

can help the problem solving process, but 

sometimes the solution to a problem 
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cannot be found just by thinking smoothly 

or using the usual way. Thinking flexibility 

is needed in problem solving to bring up 

possible solutions from various points of 

view (Solso et al., 2008). 

As revealed by Sambada (2012), 

Physics involves creative activities and 

imagination. Problem solving in physics is 

also closely related to mathematical 

operations. As in question number 5, the 

solution requires imagination and 

mathematical operations. Problem 

number 5 asks students to arrange 2 dolls 

with different weights on a seesaw 50 cm 

long. 

 

 
Figure 5. Student D’s answer on question number 5 

 

Based on Figure 5, student D wrote 

10 cm in the answer. Students are only able 

to mention possible solutions that might 

work but cannot determine the right size. 

When interviewed, student D explained 

about his answers as quoted from the 

interview below. 

 
Student D : (pointing to one end of the board) 

"That's the dinosaur right here." 

“Because the snowman is heavier, if 

you put it here [the other end of the 

board], the snowman will fall more. So, 

I advance [snowman] but don't know 

how many inches. So, only (the length 

of the board) is fifty divided by two, 

then the intention is further divided, 

but I give more, ah.” 

Interviewer  : "So, 10 cm is an assumption, huh?" 

Student D     : "Yes, not sure yet." 

From the results of interviews with 

other students, all students do not 

remember the equations that can be used 

to solve problems. When told the equation, 

students also had difficulty solving it. Based 

on the explanation from the teacher, 

students still have difficulty in 

mathematical operational abilities and 

reasoning. This is often a difficulty for 

students when students have to carry out 

the plans they have prepared in solving 

problems. 

From the results of interviews, some 

students who get high creativity scores do 

not only use the method taught by the 

teacher at school in solving a problem. 

These students also use other methods 

that they get from friends and tutors if they 

think it's easier. Student J also revealed that 

if he forgot a formula during an exam, he 

usually looked for equations from other 

questions that might be used. This can be 

done if students have understood the 

concept of learning material so that they 

are able to develop ways to solve a 

problem. Understanding the concept is 

something that is very important in 

learning physics (Putranta & Supahar, 

2019). 

Regarding testing or 

experimentation, students have not been 

able to design their own research. Based on 

information from the science teaching 

teacher, students were still given 

instructions to be able to carry out an 

experimental activity. Only a few students 

are able to do activities without direct 

direction. So it is necessary to combine 

students with different ability categories so 

that the group can run well. However, 

students have been able to mention the 
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quality they want in choosing something, 

in question number 6 is the better quality 

of nail cutters according to students. 

Students have not been able to find 

methods and procedures that are 

structured and clear. The procedure 

described is mostly simple, i.e. directly try 

to use it to cut nails. This is in line with the 

statement from the science subject teacher 

for class VIII-J, 

 
Science teacher: "To design it yourself, only part of it 

will work later." 

 

 In questions that test the ability to 

design tools, almost all students describe 

simple designs. The designs they describe 

are designs that are usually visible to the 

eye, such as stairs with handrails. The 

students' answers for elevators and 

escalators only describe the shape. There 

was a student who described the passages 

more completely. Student J describes an 

elevator as equipped with vents, doors, 

pulleys, and glass walls. Student J has an 

interest in technical matters. The 

experiences of student J have an influence 

on the way he acts and thinks. 

Creativity is a combination of several 

factors. Solso et al. (2008) in his book 

mentions the theory of creativity 

developed by Sternberg and Lubart (1996) 

mentions six attributes of creativity, 

including: process intelligence, intellectual 

style, knowledge, personality, motivation, 

and environmental context. These 

attributes form a complex network. 

Creativity scores obtained in this study 

were not only high in the high group but 

also in the medium and low ability groups. 

This can happen because of other factors 

that can affect a person's level of creativity. 

Like students who translate "bike" in 

question number 3 as a motorcycle, so the 

answer also refers to a motorcycle. Student 

A explained the reason for his answer was 

because he had seen his brother's 

motorbike. Students' experiences 

influence the way things are understood. 

The ability of students to connect concepts 

with life can help students understand 

things more easily and not be fixated on 

certain answers. 

 

CONCLUSION 
Based on the results of research that 

has been done, the creativity of thinking in 

solving physics problems is different for 

each individual. Creativity in thinking gets 

a high score not only on students with high 

learning outcomes, but also on students 

with moderate and low learning outcomes. 

Students' knowledge and experience have 

a role in the differences in students' 

creativity in thinking fluently, flexibly, and 

novelly. 

Based on the research that has been done, 
the researchers provide the following 
suggestions: 1) Teachers can use learning 
methods that provide direct experience to 
students to make it easier for students to 
understand a material and also improve 
students' mathematical operational 
abilities to make it easier for them to solve 
a problem that requires mathematical 
calculations and 2) For further research, it 
is expected to be able to describe more 
clearly other factors that influence 
students' creative thinking in solving a 
problem. 
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