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Abstract
The ability to think creatively is crucial for improving students’ learning outcomes. 
However, in reality, many students whose learning outcomes are low and do not 
meet the minimum competency criteria. Therefore, this research aims to determine 
the relationship between creative thinking ability and physics learning outcomes. 
The study employed survey methods with a correlational approach. The population 
of  this study included 248 students from the XI MIPA class at State Senior High 
School 9 Gowa. The sample was drawn through simple random sampling, totaling 
105 students. The instruments used in this research comprised tests measuring crea-
tive thinking and learning outcomes. Descriptive analysis results indicated that the 
average score for creative thinking ability was categorized as moderately creative, 
while the average score for learning outcomes was deemed good. The conclusion 
of  this research revealed a significant, positive correlation between creative think-
ing ability and physics learning outcomes in elasticity and Hooke’s law among the 
XI-grade students. This research may encourage teachers to create more creative 
learning environments.

How to Cite         
Said, M. A., Ilham, I., & Kadir, M. F. A. (2024). Fostering Creativity to Enhance 
Physics Achievement: An Analysis of  the Relationship Between Creative Think-
ing Ability and Student Learning Outcomes. Unnes Science Education Journal, 13(3), 
180-188.

Article Info
Submitted 2024-07-11
Revised 2024-08-03
Accepted 2024-08-28

Keywords
Creative Thingking Ability; 
Learning Oucomes; Survey; 
Physics Education  

 Correspondence Author: 
E-mail: muhamin@unismuh.ac.id

p-ISSN 2252-6617
e-ISSN 2502-6232



Muhammad Amin Said, et al. / Unnes Science Education Journal 13 (3) (2024) 180-188

181

and problem-solving skills essential for physics 
(Piffer, 2012). A study by Prabaningtias et al. 
(2021) demonstrated that creative problem-solv-
ing improves students’ understanding of  complex 
physics concepts. Additionally, learning strategies 
that integrate creativity boost motivation, engage-
ment, and subsequently learning outcomes (Sar-
ioglan & Ozkaya, 2023). This literature highlights 
the significant potential of  creativity in physics 
education, but most research remains generalized 
and not physics-specific.

Although there is substantial evidence that 
creativity enhances academic performance, there 
is a significant gap in the literature regarding the 
specific impact of  creative thinking on physics 
learning outcomes. Previous research has seldom 
explored the direct connection between creativity 
and physics outcomes (Fadhil et al., 2021; Nur-
laela et al., 2021). Most existing studies use quali-
tative analyses or case studies, limiting generaliz-
ability. Asriadi & Istiyono (2020) noted a focus 
on theoretical or non-physics creativity applica-
tions, leaving gaps in understanding creativity’s 
role in physics achievement.

This study examine how creative thinking 
correlates with physics learning outcomes. Thus, 
this research is expected to enhance understand-
ing of  creativity’s role in physics education and 
inform teaching practices to improve student 
achievement.

 
METHOD

This study employed a survey-based cor-
relational design. The was to examine the rela-
tionship between creative thinking abilities and 
students’ physics learning outcomes. This study 
involves two variables: an independent variable 
and a dependent variable. The independent va-
riable was creative thinking ability, while the de-
pendent variable was physics learning outcomes.

The population comprised 248 eleventh-
grade students from State Senior High School 9 
Gowa. The sampling technique employed was 
Simple Random Sampling, ensuring every indi-
vidual in the population had an equal chance of  
selection. The sample was selected based on Krej-
cie and Morgan’s table, with 105 students chosen 
at a 5% significance level.

The data analysis employed descriptive 
analysis to assess students’ creative thinking abi-
lity and physics learning outcomes. Descriptive 
statistics were used, including measures such as 
mean, standard deviation, maximum and mini-
mum values, and variance. A linearity test was 
subsequently performed to confirm if  the rela-

INTRODUCTION

Modern education emphasizes creativity 
as a critical component of  effective learning. The 
ability to think creatively, which involves the de-
velopment of  new ideas and innovative solutions, 
is essential for improving students’ learning out-
comes, especially in complex subjects like phys-
ics (Prayogi et al., 2018). Creativity can enable 
students to deeply understand physical concepts 
and apply them in novel situations (Sidek et al., 
2020). However, despite this growing recognition, 
many students struggle to achieve adequate phys-
ics learning outcomes, frequently falling short of  
minimum competency standards (Batlolona et 
al., 2019). This issue highlights the urgent need to 
further investigate the impact of  creative thinking 
on physics learning outcomes. 

One of  the primary challenges in physics 
education is low academic performance, with 
many students not meeting minimum compe-
tency criteria (Fraser et al., 2014; Tawil et al., 
2023). Despite various educational interventions 
aimed at improving performance, many of  these 
initiatives rely on conventional teaching methods, 
which often overlook the potential of  creativity to 
enhance problem-solving skills and learning out-
comes. Methods such as traditional lectures and 
routine exercises often fail to engage students or 
foster the critical thinking skills required for phys-
ics (Affandy et al., 2019; Marcinauskas et al., 
2024). Previous research indicates a persistent 
gap in understanding how creativity directly im-
proves academic achievement, despite pedagogi-
cal efforts (Widya et al., 2023).

Furthermore, most existing studies do not 
address the specific relationship between creative 
thinking and physics learning outcomes, creating 
a gap in understanding the factors influencing 
academic performance. While creativity is rec-
ognized as  important, its specific effect on phys-
ics outcomes remains underexplored (Lee et al., 
2015; Gunawan et al., 2020; Badeleh, 2021). Re-
search by Widya et al. (2023) proposes that cre-
ativity catalyzes learning by fostering innovative 
problem-solving. Therefore, further exploration 
into enhancing students’ creativity could yield 
valuable strategies to address low physics per-
formance. Bridging this gap could enhance our 
understanding of  academic achievement factors 
and improve teaching strategies to boost physics 
performance. 

Existing literature highlights creativity’s 
positive impact on academic performance. Re-
search shows that students engaged in creative 
activities often develop stronger critical thinking 



Muhammad Amin Said, et al. / Unnes Science Education Journal 13 (3) (2024) 180-188

182

tionship between the variables followed a linear 
trend. This test assessed whether variations in 
physics learning outcomes corresponded pro-
portionally to changes in creative thinking abili-
ty. The linearity test was conducted using SPSS 
version 16, with a significance value above 0.05 
indicating linearity.

The instruments used included tests for 
both variables (X and Y). The study’s design is 
depicted in the following model:

Figure 1. The Relationship between Creative 
Thinking Ability and Learning Outcomes

Essay tests were utilized as instruments. 
These tests measure four aspects of  creative thin-
king: fluency, flexibility, originality, and elabora-
tion. The indicators corresponding to each aspect 
are outline (Table 1). 

The blueprint for the research instrument 
provided a framework for crafting test items alig-
ned with the creative thinking indicators. The 
developed research instrument was validated by 
two experts and assessed for validity and reliabili-
ty through the Gregory test. The instrument was 
then pilot-tested to evaluate question difficulty, 
and further analyzed for validity and reliability. 
Ultimately, eight items were deemed valid, with 

a reliability coefficient of  0.592. For variable Y, 
seven items were validated, yielding a reliability 
coefficient of  0.623.

Table 1. Indicators of  Creative Thinking Aspects

No
Aspects of 

creative 
thinking

Indicators

1 Fluency Generating many ideas, 
responses, problem 
solutions, and questions 
smoothly

2 Flexibility Producing a variety of  
ideas, answers, or ques-
tions

3 Originality Being able to create new 
and unique expressions

4 Elaboration Bnriching and developing 
an idea or product

RESULT AND DISCUSSION

This study yielded data on students’ cre-
ative thinking abilities and physics learning out-
comes. Creative thinking ability was measured 
based on four key aspects: fluency, flexibility, ori-
ginality, and elaboration. The survey questions 
assessing creative thinking ability are summari-
zed in the Table 2. 

Table 2. Research Survey Questions

No
Aspects of 

creative thinking
Indicators Questions

1 Fluency Generating many ide-
as, responses, prob-
lem solutions, and 
questions smoothly

1. After learning about elasticity and Hooke’s 
    law, what comes to your mind?
2. Can you explain what is known and what 
    is being asked in the question?

2 Flexibility Producing a variety 
of  ideas, answers, or 
questions

1. Do you understand what the question is 
    asking?

3 Originality Being able to cre-
ate new and unique 
expressions

1. Have you ever solved a similar question 
    before?
2. Do you have alternative ways to answer 
    the question?

4 Elaboration Bnriching and de-
veloping an idea or 
product

1. When solving the question, did you use 
    logical reasoning, or did you just answer  
    randomly?

Physics learning outcomes were evaluated 
by examining students’ comprehension of  key to-
pics, specifically elasticity and Hooke’s law. This 
assessment aimed to gauge students’ grasp of  the-

se concepts and their ability to apply them in re-
levant contexts. To provide a detailed understan-
ding of  the data collected, a descriptive analysis 
was conducted, which offered a comprehensive 
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overview of  the variables under study. This ana-
lysis included critical statistical parameters such 
as the mean, maximum and minimum values, 
variance, and data distribution, enabling a tho-
rough examination of  the results. A summary of  
the descriptive statistical analysis, encompassing 
both creative thinking ability and physics lear-
ning outcomes, is presented in the Table 3. 

Table 3. Descriptive statistics for creative think-
ing ability and physics learning outcomes

Statistics
Creative 

thinking ability
Physics learn-
ing outcomes

Number 
of  samples

105 105

Mean 77.81 78.33

Minimum 
value

45.00 45.00

Maximum 
value

95.00 94.00

Range 50.00 49.00

Variance 98.41 83.13

Standard 
deviation

9.92 9.12

Based on the data in Table 1, the descripti-
ve analysis of  creative thinking ability and physics 
learning outcomes provides a detailed overview 
of  the characteristics of  the sample, which con-
sists of  105 students. The analysis reveals that the 
mean score for creative thinking ability is 77.81, 
with a standard deviation of  9.92. Meanwhile, 
the mean score for physics learning outcomes is 
78.33, with a standard deviation is 9.12.

A smaller standard deviation compared 
to the mean value indicates that the data on stu-
dents’ creative thinking ability tends to be homo-
geneous. This means there is little variation in 
the level of  creative thinking among the students, 
suggesting that the majority of  students possess 
a relatively similar level of  creativity (Astawan et 
al., 2023). This finding is consistent with previo-
us research, which shows that a small standard 
deviation often indicates consistency in students’ 
performance in certain aspects, such as creativity 
(Ekayana et al., 2024). In other words, the data 
on creative thinking ability does not show signi-
ficant variation among students, indicating that 
many students exhibit nearly identical levels of  
creativity. 

In contrast, the analysis shows that alt-
hough the mean score for physics learning out-
comes is close to the mean score for creative thin-
king ability, the standard deviation for physics 

learning outcomes is slightly larger (9.12) com-
pared to creative thinking ability (9.92). This in-
dicates that there is somewhat greater variation in 
physics learning outcomes among students. Pre-
vious research suggests that differences in stan-
dard deviation relative to the mean can reflect va-
riability in understanding and applying concepts, 
which may be influenced by various external and 
internal factors (Pont-Niclos et al., 2023).

These findings provide insight that, despi-
te the consistency in levels of  creative thinking 
ability among students, there is greater variation 
in their physics learning outcomes. This suggests 
that, although creativity is an important factor, 
other elements such as teaching methods, indi-
vidual skills, and external support also influence 
physics learning outcomes (Parpala et al., 2022).

The indicators of  creative thinking ability 
used in this study are fluency, flexibility, origina-
lity, and elaboration. These four indicators were 
selected because they collectively reflect the core 
components of  creative thinking ability, namely:
1.  Fluency: This indicator measures the extent to 
     which students can generate a large number of  
     ideas or solutions when faced with a problem.      
     This is important because the quantity of  ideas 
   is an initial indicator of  the creative process
2. Flexibility: This indicator assesses students’ 
   ability to produce various ideas or solutions 
      without focusing solely on one way of  thinking
3. Originality: This indicator evaluates students’ 
   ability to generate unique and unconventio-
        nal ideas, which is a hallmark of  true creativity
4. Elaboration: This indicator measures stu-
  dents’ ability to develop ideas by adding 
  details or expanding on existing concepts

The description of  each indicator of  creati-
ve thinking ability is conducted by calculating the 
total score for each indicator and then expressing 
it as a percentage of  the ideal score for each indi-
cators (Figure 2). 

Figure 2. Percentage Diagram for Each Indicator 
of  Students’ Creative Thinking Ability

Based on the diagram, it can be concluded 
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that the percentage of  students demonstrating 
creative thinking skills across various indicators 
is as follows: 93.81% of  students successfully 
generated numerous ideas, provided multiple 
answers, offered various problem solutions, and 
asked many questions fluently. This percentage 
reflects a high level of  creativity in idea and so-
lution generation, as well as strong questioning 
skills (Heard et al., 2023). Additionally, 84.99% 
of  students were able to view problems from mul-
tiple perspectives, indicating their ability to think 
flexibly and consider different viewpoints (Ka-
runarathne & Calma, 2024).

However, for the indicator of  generating 
new and unique expressions, the percentage of  
students is 71.96%. This suggests that, while 
many students are able to come up with new ide-
as, there is still room for improvement in terms of  
the originality of  the expressions produced. This 
finding aligns with research by Anderson & Gra-
ham (2023), which notes that although many stu-
dents demonstrate creativity, specific aspects such 
as the ability to produce truly unique expressions 
still require further development.

Meanwhile, for the indicator of  adding or 
detailing aspects to make a situation more inter-
esting, the percentage is 61.56%. This indicates 
that, although most students can add details and 
enrich situations, there are challenges in enhan-
cing content with engaging details. This finding is 
consistent with research by Luthfia (2024), which 
shows that students often struggle with enriching 
details and creating engaging contexts in the cre-
ative thinking process.

The research results show that the percen-
tage scores for each creative thinking indicator 
vary. This is because each aspect measures a diffe-
rent dimension of  the creative process and requi-
res distinct skills. These differences are explained 
in more detail as follows:
1.  Fluency: This indicator received the highest 
   score because many students were able to 
    generate a large number of  ideas in a short 
         period of  time. This is consistent with the find-
  ings of  Ramankulov et al. (2021), who 
   stated that fluency is often easier for stu-
    dents to achieve since they are only required 
   to produce as many ideas as possible with-
  out considering the quality or originality
2. Flexibility: This indicator also scored high, 
   as students were able to think from several 
   different perspectives. According to Rahayu 

    et al. (2022), this flexibility reflects the cog
    nitive ability to shift from one idea to anot
     her, which becomes easier for students once 
     they are a ccustomed to tasks that stimulate
      creativity
3. Originality: This indicator, which measu
     res the ability to generate unique ideas, had 
    a lower score. This indicates that although 
   students can produce many ideas, only a 
      small portion of  them are truly new or origi-
    nal. This aligns with Permana et al. (2023) 
        findings, which suggest that originality is one 
                            of  the most difficult components of  creativity to 
   develop and requires practice and deeper 
       thinking
4.  Elaboration: This indicator received the lo-
          west score, indicating that students still strugg-
     le to expand ideas or add significant details. 
   According to Khoeriyah et al. (2019), ela-
   boration often requires a deep understan-
    ding and the ability to see connections bet-
        ween various elements of  an idea, which exp-
   lains why students may find this aspect 
       challenging.

In measuring physics learning outcomes, 
a descriptive test was used to provide a more 
comprehensive picture of  the extent to which stu-
dents understand and can apply physics concepts, 
making it more aligned with the study’s goal of  
achieving deep learning outcomes. According to 
research conducted by Harlina et al. (2020), desc-
riptive tests are one of  the best ways to evaluate 
students’ deep understanding and analytical abi-
lities in science, as these tests offer students the 
flexibility to explain concepts in their own way 
and demonstrate a broader understanding. Desc-
riptive tests give students the opportunity to show 
higher-order thinking skills, such as conceptual 
understanding, analysis, and application. This 
aligns with the research objective, which is not 
only to determine the extent of  students’ mastery 
of  the material, but also how they can apply phy-
sics concepts in practical contexts, a crucial part 
of  physics learning. The depiction of  each indica-
tor of  physics learning outcomes is carried out by 
calculating the total score for each indicator, then 
expressing it as a percentage of  the ideal score 
for each respective indicator. The description of  
each physics learning outcomes indicator is done 
by calculating the total score for each indicator 
and then expressing it as a percentage of  the ideal 
score for each indicator:
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Figure 3. Percentage for Each Indicator of  Stu-
dents’ Physics Learning Outcomes

Based on the table above, there is a sig-
nificant difference in the indicators of  students’ 
physics learning outcomes. The data show that 
the most prominent indicator is students’ ability 
to apply physics concepts (C3), while the lowest 
indicator is their ability to analyze information 
(C4). The difference between application (C3) 
and analysis (C4) suggests that students tend 
to be more successful in using their knowledge 
(C1) and understanding (C2) to apply physics 
concepts, but face challenges when required to 
analyze (C4) more complex physics problems. 
According to Permana et al. (2019), applying 
physics concepts is often easier for students be-
cause they only need to use the knowledge (C1) 
and understanding (C2) they have acquired, whe-
reas information analysis requires higher-order 
critical thinking skills, which are more difficult 
to master. This indicates that although students 
have achieved good levels of  knowledge (C1) and 
understanding (C2), they need more practice to 
improve their analytical skills (C4), which invol-
ve breaking down physics concepts into smaller 
parts and logically connecting them.

The ability to apply concepts (C3) is an 
essential skill in physics learning, as students 
must be able to use their knowledge to solve prob-
lems and answer relevant questions in practical 
contexts. Research by Safarati & Lubis (2022) 
emphasizes that the ability to apply concepts is 
often reflected in better learning outcomes, as 
students who can effectively apply their know-
ledge demonstrate a deep understanding and the 
capability to use concepts in new situations. This 
finding is consistent with the data showing that 
the application of  concepts is the most prominent 
indicator in students’ physics learning outcomes.

On the other hand, the ability to analyze in-
formation (C4) is a more complex skill that requi-
res students not only to understand the material 

but also to evaluate and interpret data critically. 
Research by Kuncoro et al. (2022) indicates that 
analytical skills often pose challenges for students 
because they demand higher-order thinking and 
the ability to connect various pieces of  informati-
on to make informed decisions. The finding that 
analysis (C4) is the lowest indicator may reflect 
the difficulties students face in developing these 
skills, which aligns with the research by Fadly 
(2021) noting that many students struggle with 
analytical skills due to their complexity and the 
need for critical thinking.

This is also supported by research from 
Permana et al. (2019), which shows that analyti-
cal skills often require more time and practice to 
develop compared to application skills. They no-
ted that while students may feel comfortable with 
more straightforward concept applications, ana-
lytical skills involving synthesis and evaluation of  
information often need more in-depth teaching 
approaches and intensive support.

To determine whether there is a linear re-
lationship between creative thinking ability and 
physics learning outcomes, a linearity test was 
conducted using SPSS version 16. This test is cru-
cial to ensure that the relationship between the va-
riables can be considered linear, meaning that the 
relationship between the variables is not merely 
coincidental or random but follows a predictable 
linear pattern. In this context, data is considered 
linear if  the significance value is greater than 0.05 
(sign > 0.05) (Tabachnick & Fidell, 2019).

The results of  the linearity test showed 
a significance value of  0.056. This value is gre-
ater than the threshold of  0.05. In other words, 
the significance value indicates that there is not 
enough evidence to reject the hypothesis that the 
relationship between the variables is linear. This 
finding supports the notion that the relationship 
between creative thinking ability and physics lear-
ning outcomes can be described by a linear mo-
del, consistent with the initial expectations of  this 
analysis.

This study emphasizes the importance of  
linearity tests in data analysis to ensure the va-
lidity of  the statistical model used. For instance, 
research by Nolan & Herbert (2015) highlights 
that ensuring a linear relationship is a crucial step 
in regression analysis to avoid biased or inaccura-
te conclusions. Thus, the results of  the linearity 
test provide a solid foundation for further analysis 
on how creativity relates to physics learning out-
comes in a linear fashion.
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comes in a linear fashion.
Based on the inferential analysis, the cor-

relation coefficient obtained is 0.792. This coef-
ficient indicates a significant positive relationship 
between creative thinking ability and students’ 
physics learning outcomes. In other words, there 
is a strong and positive correlation between the 
two variables, where an increase in creative thin-
king ability tends to be associated with an inc-
rease in physics learning outcomes. A correlation 
coefficient of  0.792 suggests that approximately 
79.2% of  the variation in physics learning out-
comes can be explained by the variation in creati-
ve thinking ability, while the remaining 20.8% is 
influenced by other factors not measured in this 
study (Cohen et al., 2021; Field, 2022).

Research by Akpur (2020) also supports 
this finding, showing a positive relationship bet-
ween creativity and academic achievement, in-
cluding in subjects like physics. The study found 
that creativity plays a significant role in enhan-
cing the understanding and application of  scien-
tific concepts, which is consistent with the analy-
sis showing a substantial impact of  creativity on 
physics learning outcomes.

Additionally, research by Putri et al. 
(2024) underscores the importance of  creativity 
in the learning process, demonstrating that cre-
ative thinking ability not only improves learning 
outcomes but also enriches the overall learning 
experience for students. This finding aligns with 
the correlation coefficient results, indicating that 
creativity significantly contributes to academic 
achievement in physics.

However, despite the significant positive 
relationship indicated by the correlation coeffi-
cient, it is important to note that 20.8% of  the 
variation in physics learning outcomes cannot be 
explained by creative thinking ability. This sug-
gests that other factors, such as teaching methods, 
student motivation, and environmental factors, 
also influence learning outcomes and need to be 
considered in further analysis (Lin & Wu, 2016).

Creative thinking ability can be developed 
through the implementation of  learning strate-
gies that integrate creativity into the learning pro-
cess. The following are several strategies that can 
be applied:
1. Real-world problem-solving: Engaging stu-
   dents with real-world problems encourages 
  fluency, flexibility, and originality. Teach-
  ers can present physics scenarios that re-
     quire innovative solutions to deepen students’ 
   understanding and stimulate their creativity
2.     Digital tools: Utilizing digital tools such as virtu-
    al laboratories can create interactive environ-

   ments where students experiment with con-
     cepts like elasticity and Hooke’s Law  without  
     fear of  failure
3.  Collaborative activities: Group activities that 
   promote discussion and collaborative prob-
 lem-solving can help students re-
      fine their  elaboration  and flexibility skills  by 
      considering diverse perspectives

This study has limitations that should be 
considered for future research, namely the limita-
tion of  the sample and the generalization of  the 
results, as the study only involved eleventh-grade 
students from state senior high school 9 Gowa as 
the sample. Although the simple random samp-
ling technique was applied to ensure good repre-
sentation of  the school’s population, the findings 
of  this study may not be generalizable to student 
populations in other schools, both within and out-
side the Gowa region. Therefore, future research 
could involve a larger and more diverse sample, 
including schools from different regions and ot-
her educational levels, such as middle school or 
other high school grades.

CONCLUSION

Based on the analysis and discussion of  
the research results presented, it can be conclu-
ded that the creative thinking ability of  eleventh-
grade students at state senior high school 9 Gowa 
falls into the category of  fairly creative, with an 
average score of  77.81. This indicates that while 
the students possess good creative thinking skills, 
there is still room for further development in 
their creativity. Additionally, the physics learning 
outcomes for the same class are categorized as 
good, with an average score of  78.33, reflecting 
adequate academic achievement in the subject. 
Furthermore, this study reveals a significant posi-
tive relationship between creative thinking ability 
and physics learning outcomes, particularly con-
cerning elasticity and Hooke’s law. This suggests 
that improvements in creative thinking ability 
contribute to better physics learning outcomes, 
emphasizing the importance of  fostering creati-
vity as an integral part of  the learning process to 
achieve higher academic performance. These fin-
dings provide a strong foundation for designing 
teaching strategies that focus on enhancing crea-
tivity to support overall student academic achie-
vement.
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