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Abstract 
Creative thinking skills are essential in physics learning because students are required not 

only to understand formulas, but also to generate ideas, solve contextual problems, and 

explain scientific phenomena creatively. However, most physics assessments still emphasize 

procedural calculations and have not comprehensively measured students’ creative 

thinking skills, particularly in dynamic fluid learning. Therefore, this study aims to examine 

the quality of essay test items developed to assess students’ creative thinking skills in the 

context of dynamic fluids. A descriptive quantitative approach was employed involving 120 

students who had previously studied dynamic fluids. The developed instrument consisted 

of four contextual essay questions representing the indicators of fluency, flexibility, 

originality, and elaboration. Data analysis was conducted using SPSS version 30.0 through 

empirical validity testing, reliability analysis, item difficulty level, and discrimination index 

analysis. The results showed that all items had very high validity coefficients (r = 0.827–

0.946; p < 0.001), indicating strong construct validity. The instrument also demonstrated 

very high reliability with a Cronbach’s Alpha coefficient of 0.908. Furthermore, all items were 

categorized as having moderate difficulty levels (0.476–0.526) and good to very good 

discrimination indices (0.694–0.899). These findings indicate that the developed instrument 

is effective for measuring students’ creative thinking skills in dynamic fluid learning. The 

novelty of this study lies in the development of a contextual essay-based assessment 

instrument specifically designed for dynamic fluid topics, where each item explicitly 

represents one indicator of creative thinking. This study contributes to the development of 

more meaningful creative thinking assessments in physics education. 

Ghorbiy, B., Parno, P., & Taufiq, A. (2026). Item analysis of a creative thinking skills test on dynamic fluids material. Momentum: Physics 

Education Journal, 10(1), 27-36. https://doi.org/10.21067/mpej.v10i1.12277 

1. Introduction 
Twenty-first century education demands that students possess higher-order thinking skills, 

including critical, creative, collaborative, and communicative thinking. Creative thinking is an 
essential element in the study and practice of physics, as the field is fundamentally rooted in the 
discovery of innovative models and solutions to natural phenomena. Physics is a scientific endeavor 
that requires creativity; without it, relying solely on analysis and practice would hinder the 
emergence of original experiments and theories (Newton et al., 2022). Therefore, physics education 
must earnestly integrate opportunities for creative exploration into its curriculum and instructional 
practices (Doyan et al., 2024). A significant positive correlation has been found between creative 
thinking ability and students’ learning outcomes in the topic of elasticity and Hooke’s Law, where 
more creative students tend to demonstrate a better understanding of physics concepts (Said et al., 
2024). 

The topic of dynamic fluids in physics is particularly well-suited for fostering creative learning, 
as it presents concepts that are both abstract and highly applicable to everyday life. Examples of 
dynamic fluid applications include water flow in pipes, liquid sprays, the principle of airplane flight, 
and the working mechanism of a carburetor. These various phenomena require students to employ 
visualization strategies through diagrams, simulations, and imaginative reasoning in simple 
experiments (Misbah et al., 2023). One recent meta-analysis found that a STEM-based inquiry 
learning approach to dynamic fluid topics significantly enhances students' creative thinking skills 
(Ghorbiy et al., 2024). A study by Permana et al. (2021) showed that STEM-based inquiry helps 
students think creatively when designing simple tools such as pipes or nozzles. Another study by 
Wati et al. (2024) revealed that the use of digital worksheets in dynamic fluid instruction encouraged 
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students to be more creative in formulating problem-solving strategies. In addition, virtual 
laboratories using PhET simulations also stimulate students' creativity as they manipulate fluid 
parameters (Dhanil et al., 2024). Finally, Vaidya (2020) found that integrating project-based learning 
(PjBL) with computational simulations improved students’ understanding and creativity because the 
simulations enabled learners to visualize invisible fluid processes, test multiple design ideas directly, 
and connect theoretical concepts with real-world fluid phenomena such as laminar flow and vortices. 

Creative thinking in physics learning involves complex cognitive processes that enable students 
to generate multiple ideas, view problems from different perspectives, produce original solutions, 
and elaborate scientific explanations meaningfully. These processes are commonly represented 
through four major indicators of creative thinking: fluency, flexibility, originality, and elaboration 
(Tanjung & Nasution, 2023). In the context of dynamic fluid learning, these indicators are particularly 
important because students are required not only to apply formulas, but also to interpret fluid 
phenomena, design problem-solving strategies, and connect abstract concepts with real-world 
situations. Modern science education theories, such as constructivist and inquiry-based learning, 
emphasize that meaningful physics learning occurs when students actively construct knowledge 
through exploration, reasoning, and creative problem solving (Doyan et al., 2024; Newton et al., 
2022). Therefore, assessment instruments in physics education should not merely measure 
procedural understanding, but also evaluate students’ creative thinking processes comprehensively. 

Well-designed test instruments are essential for valid and reliable measurement of students’ 
creative thinking skills. Such tests must comprehensively reflect the indicators of creative thinking, 
which include fluency, flexibility, originality, and elaboration, to ensure that the results truly 
represent students' abilities. Tanjung & Nasution (2023) developed a creative thinking test 
instrument on the topic of direct current electricity and achieved a reliability coefficient of 0.756; 
item analysis indicated that the instrument met the criteria for validity, difficulty level, 
discrimination power, and was appropriate for measuring student creativity. Viyanti et al. (2022) 
also created a valid and reliable creativity assessment instrument for project-based physics learning, 
showing scores above 68% across all four creative thinking indicators. Magara et al. (2021) 
developed a creativity instrument for the topic of hydrocarbons, which demonstrated high expert 
validity ranging from 0.87–0.94. Utama et al. (2021) also produced a project-based learning 
instrument with a construct validity score above 0.83. In addition, the development of the ECAT 
(Engineering Creativity Assessment Tool) revealed four creative factors and high reliability through 
factor analysis and correlation with the Torrance Test of Creative Thinking (Akdemir-Beveridge et 
al., 2025). These studies collectively highlight that without valid and reliable instruments, students’ 
creative thinking skills cannot be measured accurately. However, most existing creativity assessment 
instruments have been developed for general science or other physics topics, while instruments 
specifically designed and empirically analyzed for dynamic fluid learning remain limited. In 
classroom practice, teachers also tend to use calculation-oriented questions that emphasize 
procedural answers rather than students’ originality and flexibility in solving physics problems. 
Therefore, there is an urgent need to develop and analyze essay-based instruments capable of 
measuring students’ creative thinking skills comprehensively in the context of dynamic fluids. 

Most physics test items used in schools still focus on lower-order cognitive skills, such as 
recalling formulas or performing calculations, without encouraging students to think originally or 
generate new ideas. As a result, the potential of test items to assess creative thinking has not been 
fully utilized. Asriadi & Istiyono (2020) noted that many physics questions have not been designed 
to measure student creativity, despite the fact that this skill is crucial for deep conceptual 
understanding. Putri et al. (2022) also found that questions used in computational physics 
instruction only covered a small portion of creativity indicators. Sapulete et al. (2023) reported that 
questions implemented in conventional physics curricula resulted in low creativity scores across all 
aspects. Moreover, Viyanti et al. (2022) demonstrated that developing questions within real and 
challenging contexts can significantly enhance students’ creativity. Bhakti et al. (2024) emphasized 
that the content validity of many physics instruments still fails to include creative thinking indicators. 
This aligns with findings by Cahya et al. (2022), who showed that problem-solving instruction in 
physics requires questions that encourage creative, not just logical thinking. Therefore, an in-depth 
analysis of physics test items is essential to ensure a more accurate and comprehensive assessment 
of creative thinking skills. 
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Item analysis is essential for evaluating the extent to which physics questions are able to 
stimulate the indicators of creative thinking. Through item analysis, researchers and educators can 
identify whether each question effectively measures fluency, flexibility, originality, and elaboration, 
as well as determine whether the items are appropriate for distinguishing students with different 
levels of creative thinking ability. Without systematic item analysis, assessment results may become 
inaccurate and fail to represent students’ actual creative potential in physics learning. A study by 
Viyanti et al. (2022) reported that physics questions presented in a project-based context 
successfully measured fluency at 69%, flexibility at 80%, originality at 69%, and elaboration at 68%. 
Aulia Putra & Hufri (2022) found that physics modules with high validity require item analysis to 
ensure that originality and elaboration are effectively measured. Based on a systematic review, 
Tanjung & Nasution (2023) emphasized that creative instruments must be evaluated for item 
alignment with the Torrance model and analyzed for difficulty level and discrimination index. 
Zakiyah et al. (2024) also recommended the use of context-based models to promote a balanced 
assessment of creative thinking dimensions through item analysis. These findings collectively 
suggest that without systematic item analysis, physics test questions will not fully stimulate students’ 
flexibility and originality in thinking. 

Item analysis is a crucial step in evaluating the quality of a test instrument. This process includes 
testing for validity, reliability, item difficulty, and discrimination power. Its main objective is to 
ensure that each question accurately measures the intended construct and produces trustworthy 
data (Paskalin & Susanti, 2020). Through this analysis, researchers can identify ambiguous or 
ineffective items, as well as detect imbalances in item distribution across varying levels of participant 
ability (Zafrullah et al., 2024). Furthermore, studies such as that by Anshari et al. (2024) emphasize 
the importance of item analysis for revising questions prior to broader use, in order to achieve high 
reliability (α ≥ 0.80) and strong empirical validity. Therefore, item analysis not only enhances the 

quality of a test but also strengthens research conclusions by ensuring the use of fully validated 
instruments. 

Item analysis ensures that physics questions on dynamic fluids are feasible, clear, and objective, 
thus making the measurement of students’ creative thinking more accurate and accountable. 
Empirical validity assesses the extent to which item scores correlate strongly with the total test score, 
indicating the item’s alignment with the overall test construct (Marie & Edannur, 2015; Peligro, 
2023). Reliability reflects the consistency of test results over time, where a Cronbach’s alpha between 
0.7–0.9 is considered adequate for internal consistency (Ashraf & K., 2020). The difficulty index 
indicates the proportion of students who answer a question correctly; an ideal value ranges from 
0.3–0.7 to ensure the item is neither too easy nor too difficult (Reynolds et al., 2021). The 
discrimination index shows how well an item differentiates between high and low ability students, 
commonly calculated using the point-biserial index or the discrimination parameter in Item 
Response Theory. A value above 0.3 signifies a good-quality item (Schmucker & Moore, 2025). These 
four measures are standard practices within both Classical Test Theory (CTT) and Item Response 
Theory (IRT) to ensure the quality and fairness of items in accurately assessing student performance 
(Reynolds et al., 2021). By systematically applying item analysis, developers not only ensure that test 
items are objective and valid, but also that they effectively stimulate student creativity through the 
indicators of fluency, flexibility, originality, and elaboration. The purpose of this article is to evaluate 
the quality of test items through empirical validity, reliability, item difficulty, and discrimination 
indices, in order to measure students’ creative thinking abilities on the topic of dynamic fluids based 
on the defined indicators. 

2. Method 
This study is a quantitative research with a descriptive approach, aimed at examining the quality 

of test items designed to assess students’ creative thinking skills in the topic of dynamic fluids. The 
focus of the analysis includes empirical validity, reliability, item difficulty, and item discrimination 
for each test item. The instrument was developed based on creative thinking indicators, namely 
fluency, flexibility, originality, and elaboration, as adopted in similar studies (Akdemir-Beveridge et 
al., 2025). 

The test items were developed through several stages, including identification of creative 
thinking indicators, selection of relevant dynamic fluid concepts, preparation of contextual essay 
questions, and development of scoring rubrics (Ramly et al., 2022; Tanjung & Nasution, 2023). The 
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instrument consisted of four essay items, where each item specifically represented one indicator of 
creative thinking, namely fluency, flexibility, originality, and elaboration. The questions were 
constructed using contextual dynamic fluid phenomena to encourage students to express creative 
ideas and problem-solving strategies. Before empirical testing, the instrument and scoring rubric 
were reviewed and theoretically validated by physics education experts to ensure content relevance, 
clarity, and alignment with the intended creative thinking constructs (Athiyyah et al., 2022). 
Examples of the essay test items developed for each creative thinking indicator are presented in 
Table 1. 

Table 1. Examples of Creative Thinking Test Items 
Creative Thinking 
Indicator 

Example of Test Item 

Fluency (Q2) Students are asked to propose several possible ways to create a dancing fountain with varying 
water heights based on the continuity principle. 

Flexibility (Q4) Students are asked to explain various tools that can be developed using the continuity principle 
based on experimental observations of water flow in different pipe diameters. 

Originality (Q6) Students are asked to propose original modifications to a mosquito sprayer in order to increase 
spray speed and range using Bernoulli’s principle. 

Elaboration (Q7) Students are asked to explain in detail several causes of the decreasing shape of water flow from a 
faucet based on Bernoulli’s principle. 

 

The research subjects consisted of 120 students from two schools, namely MAN 2 Kota Malang 
and MAN Kota Batu, each contributing two classes as participants. The selection of subjects was 
carried out purposively, based on the criterion that the students had completed learning the topic of 
dynamic fluids, and were therefore considered to have the relevant prior knowledge to participate 
in the creative thinking skills test. 

The instrument used was an essay test consisting of four items, developed based on creative 
thinking indicators and contextual problems related to the topic of dynamic fluids. Each item was 
scored on a scale of 0 to 5, according to a scoring rubric that had been developed and theoretically 
validated by experts prior to empirical testing (Athiyyah et al., 2022; Ramly et al., 2022). 

The data were obtained from students’ responses to the test items and analyzed using SPSS 
version 30.0 to examine item validity, instrument reliability, item difficulty, and discrimination index. 
Item validity was tested using the Pearson Product Moment correlation between each item score and 
the total score. An item was considered valid if the correlation coefficient was positive and 
statistically significant, with a significance value (Sig. 2-tailed) < 0.05 and rxy > rtable (Wo rner et al., 
2022). 

Instrument reliability was analyzed using Cronbach’s Alpha to determine the internal 
consistency among the test items. The interpretation of the reliability coefficient followed these 
categories can be seen Table 2. 

Table 2. Reliability Criteria 
Cronbach’s Alpha Value Reliability Category 
< 0.60 Low 
0.60–0.79 Moderate 
≥ 0.80 High 

(Dorsah, 2026; Tavakol & Dennick, 2011) 

 

Item difficulty was calculated by dividing the average score of each test item by the maximum 
score, which was 5. The results were classified based on the difficulty index as follows in Table 3. 

Table 3. Difficulty Level Criteria 
Difficulty Index Category 
0.00–0.20 Difficult 
0.21–0.70 Moderate 
0.71–1.00 Easy 

(Athiyyah et al., 2022) 
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Item discrimination was analyzed using the Corrected Item-Total Correlation values found in 
the SPSS output. The interpretation of discrimination index was based on the following categories in 
Table 4: 

Table 4. Discrimination Index Criteria 
Discrimination Index Category 
< 0.20 Poor 
0.20–0.39 Fair 
0.40–0.70 Good 
≥ 0.70 Very good 

(Ramly et al., 2022; Thorndike & Thorndike-Christ, 2014) 
 

This analytical process was used to assess the appropriateness and effectiveness of each test 
item in comprehensively measuring students' creative thinking skills. The evaluation results also 
served as a basis for decision-making regarding the revision, improvement, or application of the 
instrument in instructional settings and further research. 

3. Results and Discussion 

3.1. Validity Test 
The validity test aims to ensure that each item accurately reflects the construct of creative 

thinking as defined in the instrument design. The analysis was conducted using Pearson correlation 
between each item score and the total score in SPSS version 30.0. An item is considered valid if the 
significance value (Sig. 2-tailed) is < 0.05 and the correlation coefficient rxy > rtable (≈ 0.179 for N = 
120). Validity test results can be seen in Table 5. 

Table 5. Validity Test Results 
Item Number Pearson Correlation Rtable Sig. (2-tailed) Interpretation 
Q2 0.827 0.179 < 0.001 Highly Valid 
Q4 0.939 
Q6 0.946 
Q7 0.832 

 

All items showed a very high correlation (r > 0.80) with a very low significance value (p < 0.001). 
This indicates a strong and meaningful relationship between each item score and the total score, thus 
confirming the construct validity of the instrument empirically. The high validity may be influenced 
by the contextual and open-ended characteristics of the essay questions, which encouraged students 
to generate diverse responses and explain scientific reasoning meaningfully. 

One example of the originality item (Q6) asked students to propose several modifications to a 
mosquito sprayer in order to increase spray speed and range based on Bernoulli’s principle. This 
type of question required students not only to apply physics concepts, but also to produce original 
ideas and justify their solutions scientifically. Such characteristics enabled the instrument to capture 
students’ creative thinking processes more comprehensively. 

These validity results are supported by findings from previous studies showing that creative 
thinking instruments with r > 0.80 are generally categorized as highly valid (Kholid et al., 2022; Zain 
et al., 2022). Compared with previous studies, the validity results in this study were higher than those 
reported by Kholid et al (2022) and Zain et al (2022), which developed creative thinking assessment 
instruments with validity coefficients categorized as valid. The stronger validity obtained in this 
study may be influenced by the use of contextual and open-ended dynamic fluid problems that 
encouraged students to express creative ideas and scientific reasoning more comprehensively. 
Therefore, the instrument developed in this study demonstrates strong potential for measuring 
creative thinking skills in physics learning contexts. 

3.2. Reliability Test 
The reliability test aims to measure the internal consistency of the instrument whether the four 

items produce stable and interrelated scores. The analysis was conducted by calculating the 
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Cronbach’s Alpha value using SPSS 30.0. According to Dorsah, (2026), a value of α ≥ 0.80 indicates a 
high and acceptable level of reliability. Reliability test results can be seen in Table 6. 

Table 6. Reliability Test Results 
Number of Students Item Number Number of Items Cronbach’s Alpha Category 
120 Q2, Q4 Q6, Q7 4 0.908 High 

 

The α value of 0.908 indicates a very high level of internal reliability. This means that the four 
items consistently measured the construct of creative thinking across the indicators of fluency, 
flexibility, originality, and elaboration. The high reliability suggests that the contextual essay 
questions were capable of producing stable and interrelated responses from students during the 
assessment process. 

One example can be seen in the flexibility item (Q4), where students were asked to propose 
various tools that could be developed based on the continuity principle from experimental 
observations of water flow in pipes with different diameters. This type of question encouraged 
students to explore multiple perspectives and generate diverse solutions based on the same scientific 
concept. As a result, students’ responses showed consistent patterns related to flexibility in creative 
thinking. 

This finding is consistent with research in STEM education and psychometrics, where α > 0.90 
reflects strong instrument cohesion (Nacion, 2024). Compared with Tanjung & Nasution (2023), who 
obtained a reliability coefficient of 0.756, the reliability value in this study was considerably higher. 
This difference may be influenced by the use of contextual dynamic fluid phenomena that are closely 
related to students’ daily experiences, allowing students to express creative ideas more naturally and 
consistently. 

From a pedagogical perspective, the findings indicate that contextual essay-based assessments 
can effectively support the evaluation of creative thinking skills in physics learning. Unlike 
conventional calculation-oriented questions, the instrument developed in this study encouraged 
students to explain ideas, propose alternative solutions, and elaborate scientific reasoning more 
comprehensively. Therefore, the instrument demonstrates not only strong psychometric quality but 
also meaningful educational value in assessing students’ creative thinking skills. 

3.3. Item Difficulty Level 
The difficulty level analysis aims to determine whether an item is statistically considered easy 

or difficult. In SPSS 30.0, the difficulty index is obtained by dividing the average score of each item by 
the maximum score of 5, with the following classification range: difficult (≤ 0.20), moderate (0.21-
0.70), and easy (0.71–1.00) (Fauzie et al., 2021). Difficulty level tst results can be seen in Table 7. 

Table 7. Difficulty Level Test Results 
Item Number Difficulty Index (p) Category 
Q2 0.526 Moderate 
Q4 0.500 
Q6 0.480 
Q7 0.476 

 

The difficulty index values ranged from 0.476–0.526, indicating that all items were categorized 
as moderate. This result suggests that the questions were neither too easy nor too difficult for 
students. Moderate-level items are considered ideal because they provide students with sufficient 
opportunities to demonstrate their creative thinking abilities while still maintaining meaningful 
cognitive challenges. 

The moderate difficulty level may be influenced by the contextual and open-ended nature of the 
essay questions, which were closely related to students’ daily experiences. For example, in the 
elaboration item (Q7), students were asked to explain several causes of the decreasing shape of water 
flow from a faucet based on Bernoulli’s principle. This item required students not only to recall 
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physics concepts, but also to elaborate scientific explanations in detail and connect multiple concepts, 
such as continuity and pressure differences, to real-world fluid phenomena. 

Although all items were categorized as moderate, several students still experienced difficulties 
in providing detailed explanations and developing scientifically complete answers, particularly in the 
originality and elaboration indicators. Many students were able to identify basic physics concepts, 
but some responses lacked deeper reasoning and comprehensive explanation. This finding indicates 
that students are still more familiar with procedural problem solving than open-ended scientific 
reasoning in physics learning contexts. 

These findings are consistent with Suruchi & Rana (2014), who stated that moderate difficulty 
items are more effective for differentiating students’ abilities and supporting balanced assessment 
processes. Compared with conventional calculation-oriented physics questions, the instrument 
developed in this study provided broader opportunities for students to explore ideas, connect 
concepts with everyday phenomena, and express creative reasoning more meaningfully. This 
characteristic represents one of the main strengths of the instrument in assessing creative thinking 
skills in dynamic fluid learning. 

3.4. Item Discrimination Index 
Discrimination Index Test aims to evaluate how well each item distinguishes between students 

with high and low total scores. The analysis was conducted using Corrected Item–Total Correlation 
in SPSS 30.0. The interpretation of the correlation values is as follows: < 0.20 = poor; 0.20–0.39 = fair; 
0.40–0.70 = good; ≥ 0.70 = very good (Reynolds et al., 2021). Discrimination index results can be seen 
in Table 8. 

Table 8. Discrimination Index Results 
Item Number Corrected Item-Total Correlation Interpretation 
Q2 0.694 Good 
Q4 0.887 Very Good 
Q6 0.899 Very Good 
Q7 0.703 Very Good 

 

All correlations exceeded 0.69, with items Q4 and Q6 approaching 0.90, indicating good to very 
good discrimination power. These findings indicate that the essay items were effective in 
distinguishing students with high creative thinking abilities from those with lower levels of creative 
thinking. The high discrimination indices suggest that students who possessed stronger creative 
thinking skills were able to provide more varied, detailed, and scientifically relevant responses 
compared with students who tended to rely only on procedural answers. 

One example can be seen in the fluency item, where students were asked to propose several 
possible ways to create a dancing fountain with varying water heights based on the continuity 
principle. Students with high creative thinking abilities were generally able to generate multiple 
relevant solutions, such as varying pipe diameter, using automatic nozzles, integrating sensors, and 
controlling water flow dynamically. In contrast, students with lower creative thinking abilities 
tended to provide only one simple solution with limited explanation. This difference in response 
quality contributed to the strong discrimination power of the item. 

These findings are consistent with previous studies showing that open-ended and contextual 
physics questions tend to produce higher discrimination indices because they allow clearer 
differentiation between students’ thinking abilities (Dalyanto et al., 2021; R. Permana, 2023). 
Compared with conventional physics questions that mainly emphasize formula application, the 
instrument developed in this study encouraged students to explore multiple ideas, elaborate 
scientific reasoning, and connect physics concepts with real-world situations more meaningfully. 

From a pedagogical perspective, the high discrimination indices indicate that the instrument 
can help teachers identify variations in students’ creative thinking abilities more accurately. This is 
important because creative thinking assessment in physics learning should not only focus on 



Momentum: Physics Education Journal, 10(1), 2026 

34 
 

obtaining correct answers, but also evaluate how students generate ideas, develop explanations, and 
propose alternative solutions scientifically. 

The novelty of this instrument lies in its integration of contextual dynamic fluid phenomena 
with specific creative thinking indicators in essay-based assessment. Each item was intentionally 
designed to represent one indicator of creative thinking, namely fluency, flexibility, originality, and 
elaboration, enabling more focused evaluation of students’ creative thinking processes in dynamic 
fluid learning contexts. 

4. Conclusion 
This study examined the quality of essay test items designed to assess students’ creative 

thinking skills in dynamic fluid learning through validity, reliability, difficulty level, and 
discrimination index analyses. The developed instrument consisted of four essay questions 
representing the indicators of fluency, flexibility, originality, and elaboration, and was tested on 120 
students who had studied dynamic fluids. The results showed that all items had very high validity 
coefficients (r = 0.827–0.946; p < 0.001), a very high reliability coefficient (Cronbach’s Alpha = 0.908), 
moderate difficulty levels (0.476–0.526), and good to very good discrimination indices (0.694–
0.899). These findings indicate that the instrument is valid, reliable, and effective for measuring 
students’ creative thinking skills in physics learning. The novelty of this study lies in the development 
of a contextual essay-based assessment instrument specifically designed for dynamic fluid topics, 
where each item explicitly represents one indicator of creative thinking and encourages students to 
generate diverse ideas, elaborate scientific reasoning, and connect physics concepts with real-life 
phenomena. However, this study was limited to two schools and only focused on dynamic fluid 
material with four essay items, so the instrument may not yet represent broader dimensions of 
creative thinking across different educational contexts. Therefore, future studies are recommended 
to involve more diverse participants, develop additional essay items, and apply the instrument to 
other physics topics or technology-based assessment environments to obtain more comprehensive 
evaluation results of students’ creative thinking skills. 
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