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Abstract – Creative thinking ability (CTA) is essential for generating innovative solutions to real-world 

challenges. This study analyzes high school students' CTA on dynamic fluid topics, focusing on subtopics 

of flow rate, continuity principle, and Bernoulli's principle. A quantitative survey was conducted with 

33 students from a high school in Malang, Indonesia, using a validated essay-based Creative Thinking 

Ability Test (reliability: 0.880). Descriptive statistics and rubric-based scoring (0–4 scale) categorized 

CTA levels. Results indicated an overall low CTA (average score: 26.52/100), with flow rate subtopic 

scoring "very low" (18.18%), while continuity and Bernoulli’s principles scored "low" (34.85% and 

26.01%). Indicators like fluency, flexibility, originality, and elaboration were underdeveloped, as 

students struggled to generate diverse ideas, link concepts, and elaborate solutions. Dominant teacher-

centered learning and fragmented conceptual understanding were identified as contributing factors. 

The study recommends integrating authentic problem-based learning (aPBL), project-based learning 

(PjBL), and technology-enhanced simulations to foster CTA. These findings highlight the urgency of 

reforming physics pedagogy to align with 21st-century skill demands. 

 

Keywords: Creative Thinking Ability; Dynamic Fluid; Authentic Problem. 

INTRODUCTION 

Physics is a subject that requires a 

deep understanding of interconnected 

concepts rather than mere memorization 

(Lestari & Kusumaningrum, 2019). Among 

the various physics topics, dynamic fluid 

presents a unique challenge for students due 

to its abstract and complex nature (Dewi et 

al., 2021). This topic involves essential 

principles such as fluid discharge, the 

continuity equation, and Bernoulli’s Law 

(Walker, 2022). However, despite their 

significance, students often struggle to grasp 

these concepts, leading to persistent 

misconceptions (Aliyah et al., 2022). 

One of the most common 

misconceptions is the belief that the faster a 

fluid moves, the higher its pressure, which 

contradicts Bernoulli’s principle (Suarez et 

al., 2017). Fluid discharge is also frequently 

misunderstood with flow rate by students, 

and this complicates it for them to tackle real 

fluid dynamics problems (Ramadhani et al., 

2022). The challenges are due to the fact that 

students primarily memorize equations and 

fewer comprehend concepts. Therefore, they 

are unaware of how to utilize their skills in a 

creative manner in solving problems (Parno 

et al., 2021). 

With the current dynamic world, CTA 

(Creative Thinking Ability) is more 

necessary than ever, especially in the 

curriculum for science. The skill enables 

students to scrutinize a range of possibilities, 

develop new solutions, and connect abstract 

concepts with practical use (Kiraga, 2023). 

Despite its necessity, research shows that 

students' CTA for physics is very low (Hanni 

et al., 2023). Different studies have also been 

done on CTA in other physics topics, e.g., 

motion (Putri et al., 2023), static fluids 

(Permana et al., 2021), and energy (Malik et 

al., 2019). However, there is not much work 

on CTA in the context of dynamic fluids. 

Students with creative thinking 

abilities are encouraged to use their 
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imaginations to come up with original 

concepts, theories, or experiments (Kiraga, 

2023). Optimal CTA will enable creative 

individuals to face and solve problems in 

various situations (Athifah & Syafriani, 

2019). This skill is related to the ability to 

solve problems from multiple perspectives 

(Kiraga, 2023; Abidaturrosyidah et al., 

2024). With this skill, students can find 

alternative solutions and are able to innovate 

in learning (Henriksen et al., 2017).  

In addition, students' creative thinking 

ability are still relatively low (Hanni et al., 

2018). Some research on learning models or 

strategies has also been conducted to 

construct creative thinking skills, including 

problem-based learning (Wenno et al., 

2021), project-based learning (Saefullah et 

al., 2021;), technology-based learning (Putri 

et al., 2023), cooperative learning type NHT 

(Yuli et al., 2018), and the STEM approach 

(Saefullah et al., 2021). 

While previous efforts have been 

encouraging, research that has explicitly 

investigated students' Creative Thinking 

Ability (CTA) in fluid dynamics via a 

systematic evaluation has been limited. In an 

attempt to fill this void, this research aims to 

investigate students' CTA in dynamic fluids, 

identify their specific challenges, and 

recommend effective teaching strategies. 

Unlike the previous research, this study 

employs a systematic assessment framework 

that measures CTA against four significant 

dimensions: fluency, flexibility, originality, 

and elaboration (Pratiwi et al., 2020). 

Through the application of a description test, 

this research allows close scrutiny of the 

students' answers, enabling detailed 

characterization of the students' inventive 

thinking ability. As creative thinking plays a 

significant role in the learning process, the 

formation of these competencies must 

receive special attention in the physics 

curriculum. The result of this study is 

expected to contribute to the design of 

learning models and instructional phase 

structures that foster the development of 

students' creative thinking in physics 

education 

 

RESEARCH METHODS 

This research is a non-experimental 

study using a survey design (Fernando, 

Parno and Diantoro, 2024). This survey of 

creative thinking ability involved 33 

students at a high school in Malang, 

Indonesia who had taken the topic of 

dynamic fluids. The researcher developed 

the research instrument based on indicators 

of creative thinking ability, namely (1) 

fluency, (2) flexibility, (3) originality, and 

(4) elaboration. The test consists of 12 

description questions that include indicators 

of creative thinking and dynamic fluid 

subtopics, namely the venturi meter, 

Bernoulli's law, and discharge. The results of 

the question instrument analysis are based 

on innovative thinking ability, validity test, 

difficulty test, and differentiation test in 

Table 1. 

Table 1. Item indicator characteristics of creative thinking ability 
Indicator Item Validity Difference level Difficulty level Reliability 

Cronbach’s Alpha 

1 1 .000 .516 .348 

.880 

(high) 

3 2 .000 .469 .227 

4 3 .047 .609 .348 

3 4 .000 .453 .402 

1 5 .001 .469 .356 

4 6 .000 .563 .341 

2 7 .000 .438 .295 

2 8 .000 .594 .326 

2 9 .000 .469 .227 
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Indicator Item Validity Difference level Difficulty level Reliability 

Cronbach’s Alpha 

1 

1 

4 

10 

11 

12 

.000 

.005 

.001 

.375 

.375 

.328 

.106 

.091 

.114 

Table 1 shows that the instrument has 

a reliability of 0.880 with a high category. 

All questions tested valid (p < 0.05), and the 

level of difficulty (0.3 < p < 0.6). 

Meanwhile, the differentiating power results 

show that questions number 1 to 9 have good 

criteria, and questions number 10 to 12 have 

moderate criteria. This good enough 

differentiating power shows that the 

instrument is suitable for measuring creative 

thinking ability in research. 

Data collection was conducted on 

students who had studied the topic of 

dynamic fluid so that students' conceptual 

understanding of this topic could be 

measured in relation to students' creative 

thinking ability. Gender analysis was not 

conducted in this study because the main 

focus was on measuring creative thinking 

abilities in general without considering 

demographic factors such as gender. 

However, gender analysis can be a relevant 

addition to further studies to explore 

variations in creative thinking abilities based 

on gender. The results of this study cannot 

be generalized directly to the entire 

population of 12th-grade students in Malang 

due to limitations in sample representation. 

The assessment used a 0-4 scale 

developed in research (Pratiwi et al., 2020) 

which was adjusted to each indicator of 

creative thinking ability. In the activity of 

analyzing student answers, the researcher 

uses an assessment rubric that has been 

prepared based on the level of innovative 

thinking ability listed in Table 2. 

 

Table 2. Scoring rubric of creative thinking ability 
Indicator  Criteria Score 

Fluency • Mentions/inscribes at least five distinct concepts, solutions, or alternate 

responses. 

4 

 • Mentions/inscribes at least three distinct concepts, solutions, or alternate 

responses. 

3 

 • Mentions/inscribes some of concepts, fixes, or somewhat similar 

alternatives. 

2 

 • Mentions/inscribes a single concept, fix, or different response. 1 

 • Either doesn't respond at all or gives a wrong response. 0 

Flexibility • Composes a variety of logical alternative solutions to tackle the topic at 

question from multiple perspectives. 

4 

 • Composes a variety of logical alternative solutions to tackle the topic at 

question from multiple perspectives. 

3 

 • From multiple perspectives, write an array of reasonable but irrelevant 

alternate solutions to the given situation. 

2 

 • Providing just one point of view, write one alternate solution that is 

reasonable and applicable to the issue at question. 

1 

 • Either doesn't respond at all or gives a wrong response. 0 

Originiality • Mentioned/wrote a few original concepts that are intriguing, rational, 

somewhat fresh, and pertinent to the issue at issue. 

4 

 • Mentioned/wrote down a few original concepts that are intriguing, rational, 

and reasonably recent but less pertinent to the issue at issue 

3 

 • Mentioned/wrote down a few somewhat intriguing original concepts that 

are reasonably innovative, reasonably logical, and somewhat pertinent to 

the issue at issue 

2 

 • Mentioned/ wrote a typical concept that makes sense and is pertinent to the 

issue at issue.  

1 
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Indicator  Criteria Score 

 • Either doesn't respond at all or gives a wrong response. 0 

Elaboration • Provides clarification on a variety of logical aspects of the concept, 

rendering it easier to understand and implement. 

4 

 • Provides clarification on one logical aspect of the concept, rendering it 

easier to understand and apply. 

3 

 • Provides a few acceptable details about the notion, but these don't add 

enough context to the core idea, thus these don't clarify it. 

2 

 • The idea formulation cannot be used effectively since it lacks additional 

information. 

1 

 • Either provides an incorrect response or no response at all. 0 

The scores obtained by students are 

based on the assessment rubric above, and 

then scale transformation is carried out to 

determine the level of students' creative 

thinking ability. The results of student scores 

are grouped according to the level of creative 

thinking ability based on the interval 

(Nurhamidah et al., 2018) in the Table 3 

below. 

Table 3. Students' creative thinking ability level 
Interval (%) Category of ability 

81-100 Very creative 

61-80 Creative 

41-60 Moderate 

21-40 Low 

0-20 Very low 

 

RESULTS AND DISCUSSION 

Table 4 describes the students' 

capacity for creative thinking about dynamic 

fluid. 

Table 4. Descriptive statistics of students' 

creative thinking ability 
Information Score 

Min 0.00 

N 33 

�̅� 26.52 (low) 

SD 19.31 

Max 64.60 

Table 4 shows that the average results 

of all students who have studied the topic of 

dynamic fluids are at a low level. The results 

of this category are lower than previous 

studies, namely on dynamic fluid material 

(Permana et al., 2021) and other materials 

(Fernando, Parno and Diantoro, 2024). 

Indeed, this dynamic fluid material is 

considered difficult because of the existing 

concepts (Dewi et al., 2021). The standard 

deviation is quite large, indicating that 

students' creative thinking abilities are quite 

varied, so that the maximum value of 

students is obtained at a fairly creative level. 

This is because the learning model is still 

dominated by the teacher, and students are 

less given the opportunity to explore 

concepts independently, which results in 

students finding it difficult to develop their 

own conceptual framework, which has an 

impact on their low creativity in thinking and 

solving physics problems (Batlolona & 

Diantoro, 2023). In addition, it shows that 

physics learning has not fully empowered 

students' mental models, which play an 

important role in building deeper conceptual 

understanding and creative thinking skills. If 

students' mental models are not well 

developed, they will have difficulty in 

thinking creatively to solve physics 

problems (Batlolona & Diantoro, 2023). 

The study results indicate creative 

thinking ability on the flow rate subtopic of 

18.18%, continuity principle of 34.85%, and 

Bernoulli's principle of 26.01%. It appears 

that the flow rate subtopic is at a very low 

level, while the continuity principle and 

Bernoulli's principle subtopics are at a low 

level in the creative thinking ability 

category. This is consistent with earlier 

studies on students' conceptual knowledge 

of dynamic fluids, students' understanding of 

the discharge subtopic is lower than on the 

Bernoulli principle (Dewi et al., 2019). This 
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is due to students' lack of mastery of the 

concept of discharge and ignorance of basic 

arithmetic, including the relationship 

between discharge, velocity, and cross-

sectional area. Students experience more 

difficulty on the Discharge subtopic than the 

Bernoulli Principle because Flow Rate is 

often considered simple and intuitive, 

students tend to understand the concept 

superficially and do not master the 

mathematical aspects and continuity 

principles well (Dewi et al., 2019). 

Likewise, students' creative thinking abiliies 

are in line with research Nugroho et al. 

(2023), that on average the indicators of 

creative thinking skills are in the very low 

category. This lack of understanding of the 

concept causes students to be less able to 

provide creative solutions on the flow rate 

subtopic instrument test. 

Another result of this study is the 

distribution of scores and averages of 

students' creative thinking ability. The 

results of the score distribution and the 

average of each creative thinking indicator 

are presented in Tables 5 and 6. 

Table 5.  Distribution of score achievements and average score of  

students' creative thinking ability indicators 

Subtopic Item 
Creative thinking 

indicators 

% score 

0 1 2 3 4 

Flow rate 2 Originality 54.55 18.18 15.15 6.06 6.06 

9 Flexibility 57.58 18.18 6.06 12.12 6.06 

Continuity 

Principle 

11 Fluency 69.70 9.09 3.03 15.15 3.03 

3 Elaboration 39.39 18.18 18.18 12.12 12.12 

4 Originality 21.21 21.21 36.36 18.18 3.03 

8 Flexibility 42.42 15.15 15.15 24.24 3.03 

Bernoulli’s 

Principle 

1, 5, 10 Fluency 38.38 23.23 24.24 10.10 4.04 

6, 12 Elaboration 56.06 10.61 16.67 10.61 6.06 

7 Flexibility 33.33 27.27 27.27 12.12 0.00 

Average score 45.85 17.90 18.01 13.41 4.83 

 

Table 6. Average score of each indicator based on the results of all student scores 
Item Creative thinking indicators % Average score 

1, 5, 10, 11 Fluency 22.54 

7, 8, 9 Flexibility 28.28 

2, 4 

3, 6, 12 

Originality 

Elaboration 

31.44 

26.77 

Based on Table, it shows that in 

general student answers are in the score 

range of 0. This demonstrates that most 

pupils cannot offer answers or assertions on 

the issues raised in each topic. On the 

subtopic of Flow Discharge pressure, the 

originality indicator shows that students tend 

to get a score of 0, which means that they do 

not respond or the answer is wrong, it can be 

said that they have not been able to create 

unique and interesting ideas that are relevant 

to the problems presented, such as the design 

of Galileo's thermometer. This is in 

accordance with previous research 

(Sugiyanto et al., 2018) on biology 

education. In the flexibility indicator, most 

of the students' answers received a score of 

0, meaning that most of them have not been 

able to provide answers that are relevant to 

the problem at hand. As for the fluency 

indicator, students' answers tend to get a 

score of 0, which in this case shows that 

students have not been able to offer ideas, 

suggestions or alternative answers to the 

problems presented. 



Volume 11 No. 1 June 2025  Jurnal Pendidikan Fisika dan Teknologi (JPFT) 

   

73 

On the subtopic of the Law of 

Continuity, the Flexibility indicator shows 

that most students' answers score between 0 

and 3, which means that some students tend 

to give more wrong answers or do not 

answer, or some students can provide several 

ideas, solutions, statements, or alternative 

answers that are quite logical to a problem 

presented, for example the principle of 

aircraft lift force. In the elaboration 

indicator, students' answers tended to be in 

the scores 0 to 3, indicating that some 

students had not been able to provide logical 

details or new ideas along with details 

including alignment with the concepts used 

to provide new functions and even tended to 

give more wrong answers or did not answer, 

such as in the case of turbines. Meanwhile, 

in the originality indicator, students' answers 

tend to be at score 3, which means that 

students have been able to provide unique 

and interesting ideas even though they are 

not fully relevant to the problem, for 

example, designing venturi pipes to irrigate 

rice fields. Based on previous research 

(Suarez et al., 2017) that on Continuity 

material students experience some 

difficulties so that coming up with ideas, 

solutions and relevant statements will also 

tend to have difficulty. 

On the Bernoulli's Azaz subtopic, the 

fluency indicator shows that students' 

answers tend to be within the score of 0 to 2. 

This means that students do not answer or 

give wrong answers, or only provide a few 

ideas, solutions, statements, or alternative 

answers that are relatively similar to each 

other for the problems presented, such as 

those related to venturimeters. This is in 

accordance with previous research 

(Ningrum & Jumadi, 2024). Whereas in the 

flexibility indicator, the majority of students' 

answers are within the score of 0 to 2, which 

indicates that students do not answer or 

provide wrong answers, or students can only 

provide one answer that is quite logical and 

relevant from one perspective, there are also 

students who provide several logical 

alternative answers but are less relevant to 

the problem presented, such as in the case of 

comparing people who swallow in the sea 

and lake. This is in accordance with previous 

research (Qodari et al., 2022). Furthermore, 

for the elaboration indicator, students' 

answers tend to be in the 0 score, which 

means that students do not answer or give 

wrong answers, or they have not been able to 

add new details or ideas to existing 

technology, such as the pressure in an 

airplane cabin. 

The results above show the range of 

students' creative thinking abilities from the 

highest to the lowest, as presented in Table 

6, namely originality and fluency. Based on 

previous research (Qodari et al., 2022) 

shows that the results of the analysis of the 

originality indicator get a smaller percentage 

of results and for the flexibility and fluency 

indicators have a greater percentage result, 

this is inversely proportional to the results of 

this study. In the results of this study, the 

fluency indicator is the lowest indicator 

because students are less able to propose 

alternative answers to existing problems. 

This is because students do not understand 

the concept of dynamic fluid deeply which 

results in students having difficulty in 

pouring as many ideas as possible in the 

problems presented.  

Fluency indicators require the ability 

to generate many ideas in a short period of 

time, while flexibility requires the ability to 

think from multiple perspectives. Both of 

these abilities require diverse thinking 

exercises. The low fluency and flexibility 

indicators were caused by the fact that 

students were not used to questions that 

required them to develop multiple solutions 

and think from multiple perspectives 

(Nugroho et al., 2023). Another influencing 
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factor is that the concepts that students 

learned previously are still fragmentary, so 

they have difficulty in connecting various 

concepts and applying them flexibly in 

various situations (Batlolona & Diantoro, 

2023). Fluency indicators need to be 

improved, because an idea or concept needs 

to be elaborated and more detailed things 

added to clarify the concept. Learning 

project planning can improve fluency 

indicators by allowing students to create 

detailed stages (Nita & Irwandi, 2021). 

The score distribution in Table 5 

reinforces the research findings that the 

highest achievement scores on all creative 

thinking indicators vary widely. However, 

the dominant student creative thinking score 

is at score 0, which reaches 45%. This shows 

that students have not been able to provide 

ideas or solutions to a given problem or 

phenomenon. Creative thinking skills can be 

improved by practicing thinking about 

something, namely 'problems' (Newton et 

al., 2022). This can be improved through the 

use of problem-based learning models 

(Habibi et al., 2020), varied learning 

approaches (Stevenson et al., 2014), and 

encouraging students to work in groups, as 

the exchange of ideas can produce 

innovative solutions (Coursey et al., 2019). 

Once children are given the chance to think 

differently, their creativity and originality 

will continue to grow. Student’s should be 

encouraged to think creatively, employ fresh 

perspectives, have the opportunity to offer 

original concepts and solutions, make 

unconventional queries, and attempt to 

provide presumptuous responses 

(Handayani et al., 2021). 

In another study, students' difficulties 

were mapped on each problem on the topic 

of dynamic fluid. The results of mapping the 

difficulty of creative thinking ability on each 

problem are presented in Table 7. 

Table 7. Mapping student difficulties in creative thinking skills on fluid topics 
Subtopic Item Creative Thinking 

Indicators 

Conclusion of Student Difficulties in 

Each Question 

Category of 

Ability 

Flow Rate 2 Originality Students try to come up with unique and 

pertinent ideas for problems about using 

technology to raise water pressure. 

Very Low 

 9 Flexibility Students try to offer rational, pertinent 

concepts, recommendations, or substitute 

solutions to address the issue of oxygen 

scarcity in fish farming. 

 

 11 Fluency Students find it difficult to logically 

explain the occurrence of pipes in oil 

factories, and they have less difficulty 

connecting the issue to flow rates. 

 

 3 Elaborations Students attempt to enhance the 

waterwheel's current concept by adding 

features or embellishments. 

 

Continuity 

Principle 

4 Originality Students work hard to come up with 

unique, creative, and pertinent solutions 

for problems about occurrences in 

aeroplane cabins. 

Low 

 8 Flexibility Students need help to come up with 

rational solutions or alternate ideas for the 

issue of dyspnea at varying elevations. 

 

 1 Fluency Pupils need help to relate concepts to the 

Bernoulli principle and require assistance 

in offering rational solutions, 

recommendations, or other solutions 

regarding the issues with the venturi meter 

gadget. 
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Subtopic Item Creative Thinking 

Indicators 

Conclusion of Student Difficulties in 

Each Question 

Category of 

Ability 

 5 Fluency Pupils are less able to relate concepts to 

the Bernoulli principle and require 

assistance in offering rational solutions, 

recommendations, or other solutions 

regarding the issues with the venturi meter 

gadget. 

 

Bernoulli’s 

Principle 

6 Elaborations Students require assistance in connecting 

the issue to Bernoulli's principle. 

Low 

 7 Flexibility While on the train station platform, 

students require assistance developing 

rational and pertinent solutions. 

 

 10 Fluency To explain the phenomena of aeroplanes 

floating on the sea's surface, students must 

contribute rational and pertinent ideas, 

proposals, or alternate solutions. 

 

 12 Elaboration Students attempt to enhance the current 

concept by adding features or details to 

the venturi meter. 

 

According to Table’s mapping, 

students need help to offer pertinent 

solutions or ideas for a particular issue. 

When given a problem, students are only 

able to provide ideas or solutions from one 

point of view; they find it difficult to relate 

the physics concepts of flow velocity, 

continuity principle, and Bernoulli principle 

to the existing problem; students also 

experience difficulties in adding details to 

perfect existing ideas. The average of each 

indicator of creative thinking ability is in the 

medium category, which indicates student 

difficulty, so students can provide a logical 

and relevant idea but are less able to provide 

several logical and relevant ideas. This 

proves that the creative thinking ability of 

students at the high school level must receive 

more attention so that it must continue to be 

trained and improved. 

The originality indicator is found in 

question 2 and question 4. Question 2 

involves technology that uses dynamic fluid 

principles to increase water pressure in the 

channel. Question 4 involves a phenomenon 

in the cabin of an aeroplane that will activate 

the air pressure control system in the cabin 

before reaching a cruising altitude of about 

35,000 feet. In the originality indicator, 

students were asked to provide several 

logical and relevant answers from various 

points of view related to the problem. 

However, most students could only provide 

one or two answers that needed to be more 

logical and relevant to the problem. 

According to Table 5, score 0 dominates 

question number 2 with a percentage of 

54.55%, while score 2 dominates question 

number 4 with 36.36%.  

The flexibility indicator is found in 

question 7, 8, and question 9. Question 7 

deals with standing too close to a railroad 

track as a train passes. Question 8 involves a 

problem when a person runs on two plains of 

different heights. Question 9 involved a 

problem in cultivation that lacks oxygen 

levels. In this indicator, students needed help 

to provide ideas or solutions that were 

logical and relevant to the problem. This is 

by the scores obtained in Table 5, where 

questions 7, 8 and 9 have a percentage of 

33.33%, 42.42%, and 57.58%, respectively, 

on the zero score. 

The creative thinking ability on the 

fluency indicator used questions 1, 5, 10 and 

11. Question 1 relates to a venturimeter 

device that uses Bernoulli's principle. 

Question 5 involved a problem in the human 

ear when diving in two places with different 

densities. Question 10 involved an aeroplane 
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that is not airborne but floating on the sea's 

surface. Question 11 involved a pipe 

phenomenon found in an oil factory. In this 

indicator, students were required to provide 

several logical and relevant ideas for the 

phenomenon presented. Based on Table 5, 

students gave illogical and irrelevant ideas 

about the phenomenon. This is demonstrated 

by the fact that most answers to questions 1, 

5, 10, and 11 are zero.  

In the Elaboration indicator, questions 

3, 6 and 12 are used. Question 3 involves a 

phenomenon that uses river water flow to 

drive a waterwheel. Question 6 involved the 

phenomenon of an aeroplane lifting during 

take-off. Question 12 presents technology 

that can calculate fluid flow rates. Students 

are required to add new details or functions 

to improve existing functions so that they 

can be more useful. However, in this case, 

students needed help adding the details 

requested in the question. This can be seen 

in the elaboration indicator, where the 

majority scored 0, as shown in Table 5. 

This finding shows that students' 

creative thinking skills in solving problems 

have yet to be fully developed, so in the 

learning process it is very important to 

design and create good learning strategies 

that are by the characteristics of students and 

growing demands. In the 4.0 era, students 

must have creative thinking skills because 

creative thinking skills are one of the 21st-

century skills. Therefore, to improve 

students' creative thinking skills, it is 

necessary to apply appropriate learning 

models or strategies such as problem-based 

learning (PBL), project-based learning 

(PjBl) and the STEM approach. 

Based on Table 7, the categorisation 

results show that the flow rate subtopic is in 

the "very low" category with a value of 

18.18%. This study aligns with the pretest 

results from previous research (Permana et 

al., 2021). In the flow rate subtopic, students 

have not mastered the discharge concept and 

do not understand basic arithmetic, such as 

the relationship between velocity, cross-

sectional area, and discharge. Furthermore, 

the continuity principle subtopic also aligns 

with the pretest results of previous research 

(Permana et al., 2021). The continuity 

principle has the characteristics of complex 

material and many implications in broad 

applications from various fields, so students 

are less able to provide creative solutions to 

the problems presented. The Bernoulli 

principle subtopic is in the "low" category, 

where these results align with previous 

research pretests (Permana et al., 2021). This 

is because students need to understand the 

ideal fluid flow, so they cannot apply 

Bernoulli's principle to the application of 

everyday life, which results in students not 

being able to provide creative solutions on 

this subtopic. 

This study also has limitations, 

namely, the results of this study cannot be 

generalized to other schools because there 

are several limitations. First, the sample used 

in this study only came from one school. 

Therefore, the results of this study are more 

representative of the characteristics of 

students in that school and do not reflect the 

conditions of students in other schools that 

may have different learning environments, 

curricula, or levels of understanding. 

Secondly, learning behavior factors in each 

school can vary significantly. Each school 

has a different teaching approach, both in 

terms of the methods used by teachers, the 

facilities available, and the academic culture 

that develops. This affects the way students 

build their mental models and creative 

thinking abilities. 

 

CONCLUSION 

Based on the research discussion, it 

shows that students' creative thinking skills 

on the topic of dynamic fluid are classified 
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as low. The diversity in student results, 

which vary significantly for each measure of 

creative thinking ability, supports this 

finding. The student’s creative thinking 

ability on the flow rate subtopic is in the very 

low category, while it is in a low category on 

the continuity principle and Bernoulli 

principal subtopics. The low ability on the 

flow rate subtopic is thought to be caused by 

a lack of mastery of the concept of discharge 

and a superficial understanding of the 

mathematical aspects and the principle of 

continuity. Underprivileged students 

produce unique and interesting ideas 

(originality), provide answers relevant to the 

problem (flexibility), and provide ideas, 

suggestions, or alternative answers 

(fluency). In addition, students also have 

difficulty providing logical details or new 

ideas and their details (elaboration). 

The low level of students’ creative 

thinking skills on dynamic fluids shows that 

physics learning has not fully empowered 

students to develop their own conceptual 

framework and build a deeper understanding 

of concepts. The learning model is still 

dominated by teachers, and the lack of 

opportunities for students to explore 

concepts independently is thought to be a 

contributing factor. The study recommends 

integrating authentic problem-based 

learning (aPBL), project-based learning 

(PjBL), to enhance creative thinking ability 

in dynamic fluid topics. 
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