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Abstract
The purpose of this study is to ascertain how applying the Creative Problem-Solving model in
physics classes affects students' scientific creativity when studying static fluids and how
applying the model can improve students' scientific creativity. This study employed a quasi-
experimental method, with the population of focus being 11th-grade science students at SMAN
4 South Tangerang, totaling 200 students. The sample in this study involves 78 students
selected through the purposive sampling technique and divided into two groups (experimental
and control), each comprising 39 students. Both groups were assessed for their skills through
pretests and post-tests. The instruments used in this research consisted of 5 structured essay
questions referring to three indicators of scientific creativity dimensions developed by Hu and
Adey. The result of this study shows that the data generated, based on the Mann-Whitney U
test, indicates a significant difference between the post-test scores of the two groups, with a
Sig. Value of 0.000, which is below 0.05. The N-gain results also showed a gain of 0.56 in the
experimental group and 0.43 in the control group. In conclusion, the Creative Problem-Solving
model influenced students' scientific creativity, and it effectively improved students' scientific
creativity. The research implications suggest that teachers should implement this teaching
method to improve students' scientific creativity skills, enabling them to actively and skillfully
address various complex problems in everyday life.
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INTRODUCTION including science  (Cerisola, 2018;
The developments of the 21%t century, Charyton et al., 2015; Mukhambetalina &
starting from the Fourth Industrial Dalbergenova, 2022; Saregar et al., 2021;
Revolution to Society 5.0, demand Suyidno et al., 2019). In this context,
increasingly competitive skills to confront "scientific creativity" refers to the ability to
various life  challenges, including think creatively in scientific experiments,
cultivating  creativity.  Creativity s discover scientific problems, and solve
important across many disciplines, problems in scientific activities (Haryandi
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etal., 2021; Hu & Adey, 2002; Setyadin et
al., 2019; Sidek et al., 2020). Students who
are consistently trained to think
scientifically and creatively have been
shown to have a better grasp of learning
concepts and enhance their' problem-
solving skills (Haim & Aschauer, 2022; Li
et al., 2022). This is because optimal
scientific creative thinking skills can
unlock potential in physics learning, such
as students' ability to identify complex
problems, seek creative solutions, and
develop a deep understanding of physics
concepts. Furthermore, scientific creative
thinking skills can also enhance students'
creativity in formulating new questions,
connecting  different  concepts, and
conducting innovative scientific
experiments.

The enhancement of students' scientific
creativity is of paramount importance
(Muhammad et al., 2023; Rizqi et al.,
2019). Previous research indicates that the
scientific and creative thinking skills of
students in Indonesia are still relatively
low (Astutik et al., 2020; Fadllan et al.,
2019; Mustika et al., 2019). One of the
indicators is that approximately 64% of
students score within the 0-60 range in
scientific and creative thinking (Lailiyah &
Suliyanah, 2018). Therefore, there is an
urgent need to improve these skills,
particularly in the context of physics
education, which often involves complex
and abstract concepts.

To address this issue, this research will
focus on implementing the Creative
Problem-Solving (CPS) model to enhance
students' scientific creative thinking skills.
This model has been proven effective in
increasing students' curiosity, interest, and
achievement in previous studies (Fahrisa,
2022; Thayyib, 2019). Furthermore, CPS
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is also considered to assist students in
developing  problem-solving skills and
understanding physics concepts (Saputra et
al., 2021; Satriani & Wahyuddin, 2019).

Several studies have examined how the
Creative  Problem-Solving  approach
impacts students' scientific creativity. For
example, Fatimah (2019) used the Creative
Problem-Solving paradigm to evaluate the
impacts of worksheets with scaffolding.
She discovered that, compared to the
control group, students in the experimental
group's scientific creativity significantly
improved. Furthermore, Pratiwi (2018)
showed how using the creative problem-
solving paradigm to teach students might
improve their conceptual understanding
and scientific  creativity.  Although
previous studies by Fatimah et al. (2019)
and Pratiwi et al. (2018) have shown the
influence of the Creative Problem-Solving
model on scientific creativity, they
measured scientific creativity using a set of
seven items created by Hu & Adey (2002)
as awhole, without distinguishing between
the three dimensions of product, trait, and
process. In their research, Hu & Adey
(2002) are known to have developed
scientific creativity skills divided into
three dimensions, as seen in Figure 1.
However, separating the dimensions of
product, trait, and process in assessing
students' scientific creativity can provide a
clearer evaluation. Furthermore, exploring
scientific creativity in specific domains
like physics remains limited (Fadllan et al.,
2022; Rif ’at et al., 2020). Scientific
creativity cannot be separated from the
scientific concepts students are learning,
including physics (Oh, 2022). In other
words, it can be concluded that the
knowledge of physics concepts is related to
students' scientific creativity.
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Figure 1 Scientific Structure Creativity
Model (SCCM) (Hu & Adey,
2002)

The researchers have not found any
studies discussing the relationship between
the Creative Problem-Solving model and
each indicator of the dimensions.
However, because the topic in this research
pertains to static fluid materials with
concepts related to daily life, only the
thinking element is used without including
the imagination element in the dimension's
process indicator. The difference in this
research compared to previous studies lies
in the stages of the Creative Problem-
Solving model used. The researchers
employed the Creative Problem-Solving
model, developed by the Creative
Education Foundation, which consists of
four stages: clarify (problem clarification),
ideate  (exploring ideas), develop
(developing ideas into solutions), and
implement (implementation) (Creative
Education Foundation, 2015).

This research aims to measure the
influence of using the Creative Problem-
Solving learning model in enhancing the
scientific creativity skills of high school
students when studying static fluid
materials in physics lessons. The
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measurement of scientific creativity skills
is conducted using a test designed based on
the indicators of scientific creativity (Hu &
Adey, 2002). This research is expected to
provide valuable information and
considerations for physics educators when
implementing the Creative Problem-
Solving learning model to develop
students' scientific creativity skills.

METODOLOGY
This research is a quasi-experimental study
designed to examine the influence of the

Creative Problem-Solving model in
enhancing students' scientific creativity.
The research design used is the

Nonequivalent Control Group Design. The
structure of the research design is
explained in Table 1.

Table 1 Research design structure

Group Pretest Treatment Post-test
Experimental 0, X 0,
Control 0, - 0,

(Creswell & Creswell, 2018)

This research was conducted in one of
the public high schools in South Tangerang
City. This study involved 78 students,
including 28 male students and 50 female
students from classes XI IPA 1 and XI IPA
4, selected using a purposive sampling
technique. Class XI IPA 1 was designated
the control group with conventional
learning methods, while class X1 IPA 4
was the experimental group using the
Creative Problem-Solving model.

Each group underwent five meetings
with a focus on static fluid physics
material. Pretest data was collected during
the first meeting. Subsequent meetings
(second, third, and fourth) were part of the
static fluid learning process, covering
subtopics such as hydrostatic pressure,
Pascal's law, Archimedes' principle,
surface tension, capillarity, and viscosity.
In these three meetings, the experimental
group received treatment using the
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Creative Problem-Solving model, while
the control group received treatment using
the conventional model. In the fifth
meeting, post-test data collection was
conducted to assess students' final
scientific creative thinking skills after the
intervention or different treatments in both
groups.

The instrument used refers to three
indicators  of  scientific  creativity
dimensions according to Hu & Adey
(2002), which are indicators of the product
dimension  consisting  of  science
phenomena, science knowledge, science
problems, and technical products;
indicators of the process dimension
consisting of thinking; and indicators of
the trait dimension consisting of fluency,
originality, and flexibility (Hu & Adey,
2002). The instrument used to measure
scientific creativity skills is a written test
that has been validated by six experts and
has undergone a series of psychometric
tests with a validity correlation of 99% and
a reliability of 0.878. This test consists of
problems such as problem identification,
idea generation, and solution evaluation.

This research employed data collection
through pretests and post-tests. The pretest
was administered before the intervention
to measure the initial scientific creativity
skills of the students. At the same time, the
post-test was conducted after the
intervention to assess changes in the
students' scientific creativity skills.

The data obtained will be analyzed
using descriptive and inferential statistics.
Changes in scientific creativity skills will
be measured through observations of the
pretest and post-test median scores and
based on the N-gain calculation. The
analysis refers to the N-gain criteria found
in Table 2.
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Table 2 N-gain category

N-gain Values Category
g> 0.7 High
03 <g<07 Moderate
g <03 Low
(Hake, 1999)
The N-gain data analysis was

conducted to assess the improvement in
students' creativity, while the Mann-
Whitney U test was performed to examine
the influence of the Creative Problem-
Solving model on high school students'
scientific  creativity. Normality and
homogeneity tests were conducted as
statistical prerequisite tests before the
Mann-Whitney U test. Furthermore, an
effect size test was also carried out to
measure the magnitude of the strength of
the relationship between variables. Effect
size measurement can provide additional
information that cannot be explained by p-
values or the significance levels of
hypothesis testing results because it is
independent of sample size effects. The
effect size analysis refers to the criteria of
Pearson's r as outlined in Table 3.
Table 3 Effect size category

r Values Category
>0.70 Much Larger
0.50 Large
0.30 Medium
0.10 Small

(Morgan et al., 2012).

RESULTS AND DISCUSSION
Improvement in Scientific Creativity
Skills through the CPS Model

The influence of the Creative Problem-
Solving model on students' scientific
creativity skills is measured using pretest
and post-test analysis. Figure 2 shows the
pretest scores of both groups before the
treatment was provided.
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Results of Pretest for Students' Scientific Creative
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Figure 2 Diagram of the pretest results for students' scientific creative thinking

In Figure 2, the distribution of student
scores is observed within the range of score
intervals. From the results, it is evident that
the scores of both groups fall into the low
category, with a score range of 1-17 out of
a maximum score of 52. Data analysis
reveals that the median score for both
groups only reaches 6 out of the ideal score
of 52. In general, the analysis indicates no

significant difference in scores between
the two groups. Thus, it is concluded that
the initial skills of both groups are
comparable. Information regarding the
pretest results of students on the scientific
creativity product indicator, according to
Hu and Adey (2002), can be found in Table
4,

Table 4 The pretest scores for each dimension indicator

Control Group

Experimental Group

Scientific Creativity Indicators

Median % Median %
Product Dimension Indicator
Science Phenomena 1 21.04% 1 20.83%
Science Knowledge 0 11.04% 0 10.00%
Science Problem 0 12.03% 0 11.25%
Technical Product 0 9.38% 0 8.96%
Trait Dimension Indicator
Fluency 1 13.96% 1 13.54%
Originality 0 13.13% 0 12.38%
Flexibility 1 13.00% 0 12.38%
Process Dimension Indicator
Thinking 1 13.37% 1 12.76%

Based on the median and percentage
scores for each element of the three
dimensions of indicators, it appears that
the skills of both groups in each indicator
are nearly similar. Both  groups
demonstrate a high level of proficiency in
understanding  scientific  phenomena
compared to other aspects of scientific
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creativity. However, they exhibit a
significantly low level of proficiency in the
technical product indicator. The average
percentage scores reveal that the control
group outperformed the experimental
group in the pretest.

Next, information about the post-test
data on students' scientific creativity skills
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after receiving different treatments in the
control and experimental groups can be

seen in Figure 3.
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Figure 3 Diagram of the post-test results for students' scientific creative thinking

Figure 3 shows a significant difference
in the post-test results between the two
groups. The post-test scores for the control
group are distributed between 18-41, while
the experimental group scores fall within
the range of 26-49. Data analysis reveals
an increase in the median scores for both
groups. The control group experienced a
total score increase of 25 from the ideal

score of 52. Meanwhile, the experimental
group saw a total score increase to 29 from
the ideal score of 52. Table 5 presents
information on the post-test scores of
students in the control and experimental
groups related to the three dimensions of
scientific creativity indicators, according
to Hu & Adey (2002).

Table 5 The post-test scores for each dimension indicator

Control Group

Experimental Group

Scientific Creativity Indicators

Median % Median %
Product Dimension Indicator
Science Phenomena 2 57.29% 3 68.96%
Science Knowledge 2 51.25% 2 60.42%
Science Problem 2 42.34% 2 54.69%
Technical Product 2 47.92% 2 56.88%
Trait Dimension Indicator
Fluency 2 57.92% 3 67.50%
Originality 2 46.75% 2 56.75%
Flexibility 2 46.25% 2 58.25%
Process Dimension Indicator
Thinking 2 49.70% 2 60.23%
The post-test results for both groups of the trait dimension indicators,

show a significant difference in each
aspect of the indicators of scientific
creative thinking, both in each element of
the product dimension and in each element
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particularly in the elements of science
phenomena and fluency. The maximum
increase occurred in the experimental
group. In this study, the science
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phenomena indicator element was
measured by asking students to identify the
factors causing the problem and formulate
problems related to hydrostatic pressure
through the phenomenon of the collapse of
the Situ Gintung embankment.

Question: On March 26, 2009, heavy

rainfall led to the rupture of the Situ

Gintung embankment, with the breach

occurring primarily at the base of the

embankment.

a. Aside from the swift and forceful
water flow on the embankment,
explain why heavy rainfall caused the
embankment to rupture!

a ':_,,--1._|-_-_u- tlm:-.-.-' winn 1emah  Menwal obian i:lr_};,q_-
Pradah  Mengagml  grosi
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b. Besides structural damage and
property loss on the embankment,
enumerate as many impacts as
possible resulting from the rupture of
an embankment!

c. If allowed to investigate the Situ
Gintung embankment, what aspects
would be your focus?

The post-test results reveal that
students in the experimental group
provided more varied answers than the
control group. Figure 4 shows one of the
answers to the science phenomena
indicator element from each group.
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Figure 4 Post-test answer of the control group and experimental group on the elemen of the

science phenomena indicator

Items a, b, and c have different
assessments regarding students' fluency,
flexibility, and originality. Scoring on item
(a) or fluency is evaluated based on how
smoothly students can explain why heavy
rain causes the embankment to break.
Scoring on item b or originality is assessed
by how many answers students can find
related to the impact of a broken
embankment. Scoring on item c or
flexibility is evaluated by how well
students can apply the same concept to
different cases. The results of student
responses in Figure 4 indicate that students
in the experimental group are more fluent
in explaining (item a) compared to the
control group. Overall, items a, b, and ¢
show that students in the experimental
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group can provide more varied answers
related to the science phenomena indicator
element.

Evaluation of the development of
students' scientific creative thinking skills
is then conducted by analyzing the n-gain
values based on the comparison of pretest
and post-test results in Table 6.

Table 6 The average n-gain results

Group N-gain  Explanation
Control 0.47 Moderate
Experimental 0.56 Moderate

Table 6 provides information about the
difference in n-gain values between the
two groups. These n-gain values suggest
that learning using the Creative Problem-
Solving model produces reasonably
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effective results. This is because the aspect of the indicators of scientific
increase in creative thinking skills is creative thinking in both groups based on
greater than in conventional learning. the average n-gain.

Table 7 displays the improvement in each

Table 7 The average n-gain results for each scientific creative thinking indicator

Control Group Experimental Group
Indicator of Product Dimension
Science Phenomena 0.47 Moderate 0.64 Moderate
Science Knowledge 0.46 Moderate 0.58 Moderate
Science Problem 0.35 Moderate 0.51 Moderate
Technical Product 0.43 Moderate 0.54 Moderate
Indicator of Trait Dimension
Fluency 0.53 Moderate 0.65 Moderate
Originality 0.40 Moderate 0.54 Moderate
Flexibility 0.39 Moderate 0.54 Moderate
Indicator of Process Dimension
Thinking 0.47 Moderate 0.56 Moderate
Table 7 displays the average variance in although some indicators still suggest less
n-gain improvement in each indicator of effective progress in the experimental
students' scientific creative thinking group. Then, using the data from the
between the two groups. These results pretest and post-test for both groups, a
demonstrate that the experimental group's normality test is carried out using the
scientific ~ creative  thinking  skills Shapiro-Wilk test. Table 8 displays the
developed more than the control group's, outcomes of the test.

Table 8 Results of normality test for pretest and post-test data

Pretest Post-test
Control Group  Experimental Control Group Experimental
Group Group
Sig. 0.005 0.001 0.001 0.000
Shapiro Wilk Test Sig. <0.05 = is rejected
The decision _ Non-normality distributed data
The Shapiro-Wilk normality test than 0.05. Therefore, it can be concluded
establishes that if the significance level is that the pretest and post-test data for both
above 0.05, the residual data values follow groups do not follow a normal distribution.
a normal distribution. If the significance Next, a homogeneity test is conducted on
level is below 0.05, the residual data values both groups' pretest and post-test data.
do not follow a normal distribution. Table Table 9 displays the outcomes of the
8 indicates that both groups' pretest and ANOVA test.

post-test data have significance values less
Table 9 Results of homogeneity test for pretest and post-test data

Pretest Posttest
Sig. 0.118 0.003
ANOVA test Sig. > 0.05 = is accepted Sig. < 0.05 = is rejected
The decision Homogeneous data Non-homogeneous data
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The homogeneity test states that if the pretest was conducted, leading to the post-
significance level is greater than or equal test scores no longer being homogeneous.
to 0.05, the data is homogeneous, and H, To find out if using the Creative
is accepted. H, is rejected if the Problem-Solving model affects students'
significance level is less than 0.05 because scientific creative thinking abilities when
this indicates that the data are not studying static fluids, hypothesis testing is
homogeneous. Table 9 shows that the done. The Mann-Whitney U test is used for
pretest data is homogeneous, while the the hypothesis test since the data are not
post-test data is not homogeneous. This normally distributed. Table 10 displays the
occurred because there was a difference in findings of the hypothesis testing.

treatment between the two groups after the

Table 10 Results of hypothesis testing for pretest and post-test data

Pretest Post-test
Control Group Exp. Group Control Group Exp. Group
Mdn 6 6 25 29
IQR 8 6 7,5 9,5
0] 759.500 312.500
z -0.010 -4.490
Sig. 0.992 0.000
Mann Whitney U test Sig. = 0.05 = H, is rejected Sig. < 0.05 = H, is accepted
The decision H, is rejected H, is accepted
The Mann-Whitney U test results for if the significance level is greater than or
the pretest data indicate that the level of equal to 0.05, H, is rejected. However, if
scientific creativity in the experimental the significance level is less than 0.05, H,
group (Mdn = 6) is not significantly is accepted. According to Table 10, the
different from the control group (Mdn = post-test data have a significance value
6) before different learning treatments are below 0.05, while the pretest data have a
carried out, U = 736, z = —0.246, significance value over 0.05. Thus, it can
p = 0.806. However, after different be said that the Creative Problem-Solving
treatments were applied to both groups, the based learning strategy influences
experimental group (Mdn =29) had students' scientific creative thinking
significantly ~ higher  pretest  scores abilities about static fluids. An effect size
compared to the control group (Mdn = test was conducted using Pearson's r to
25), U =300, z=—4.614, p = strengthen the conclusion. The results of
0.000 (Field, 2018) the effect size test can be observed in Table
The hypothesis testing criteria state that 11.
Table 11 Pearson's r effect size test results
Post-test
Z -4.490
VN 0.806
r -0.58
Pearson’s r test r=05
The decision Large
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The results of the effect size test on
post-test data for the experimental and
control groups indicate a large negative
relationship between the experimental and
control variables (r = -0.58).

The measurement of students' scientific
creative thinking skills was conducted
using a test instrument consisting of 5
structured essay items based on the
scientific creative thinking indicators
proposed by Hu and Adey. The selection
of these indicators as a reference in this
study was based on their relevance to
science subjects, particularly in physics.
The results of the prerequisite test
determined that the data distribution was
unbalanced; therefore, statistical data
analysis was performed by examining
median scores. The measurement results
from the pretest data established that
students' initial scientific creative thinking
skills were in a low category, with the
median pretest scores for both the control
and experimental groups reaching only 6
out of the ideal score of 52. This indicates
that both groups' scientific creative
thinking skills were still low. Further
examination of the median scores for each
indicator revealed that students' initial
scientific creative thinking skills in the
trait, process, and product dimensions
were still in the range of 0 to 1 from the
ideal score of 4.

This study indicated that the control
group  slightly  outperformed  the
experimental group. The  Creative
Problem-Solving model implemented in
experimental classes can be considered
more effective than conventional learning
in fostering scientific creativity. This
outcome aligns with Pratiwi's research.
Based on the research findings, it appears
that habitual engagement in learning
activities using the creative problem-
solving model provides students with
opportunities for discussion, expressing
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opinions, and building confidence, thereby
enhancing students' thinking skills in the
experimental group (Pratiwi et al., 2018).

The measurement results from the post-
test data revealed an increase in scores for
both groups' scientific creative thinking
skills, with the experimental group
experiencing an increase in median scores
above the control group. The highest
increase in median scores occurred in the
fluency element in the trait dimension and
the science phenomena element. These
results suggest that students in the
experimental group could think fluently
and generate ideas related to scientific
phenomena that correlate with real-world
occurrences. Both groups showed the
lowest score increases in the science
problem and technical product elements in
the product dimension. This may be
attributed to the higher difficulty level of
the test items in these elements compared
to others.

The improvement in scientific creative
thinking skills in the experimental and
control groups was analyzed using N-gain
calculations. The N-gain results revealed a
more significant increase in scientific
creative thinking skills in the experimental
group, especially in the fluency element.
This explains that the steps in the creative
problem-solving model effectively
enhanced students' scientific creative
thinking skills in physics. The model
required active participation from students,
encouraging them to explore their
knowledge together in groups, express
opinions, solve problems, and implement
solution designs for given problems.

These steps foster students' scientific
creative thinking in  understanding
concepts related to scientific phenomena,
solving complex problems, and designing
appropriate solutions. Previous research
has shown that students who are not
actively involved and unable to explore
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their abilities may struggle to improve their
creative thinking skills because they only
remember  concepts  without truly
understanding them (Malisa et al., 2018).
Additionally, the dominance of the
teacher's role and the lack of student
involvement in the control group were
contributing factors to the low pretest and
post-test scores on each indicator of
students' scientific creative thinking skills
(Wicaksono et al., 2017)

The changes in scientific creativity
skills in the experimental and control
groups were analyzed using N-gain
calculations. The results indicated a
significant improvement in the
experimental group, with an N-gain of
0.56, while the control group showed an N-
gain of 0.43. The higher N-gain value in
the experimental group suggests that the
Creative Problem-Solving model used
effectively enhanced students' scientific
creativity skills. In conclusion, the control
group with conventional learning methods
was ineffective in improving students'
scientific creativity skills. The variation in
N-gain values between the control and
experimental groups indicates the positive
effect of implementing the Creative
Problem-Solving model on improving
students' scientific creativity skills.

Even though the improvement in
scientific creative thinking skills in both
groups falls within the same category,
there is an enhancement in students'
scientific creative thinking skills in every
element indicator of the product
dimension. Skills related to scientific
phenomena fall into the moderate
category, but the experimental group
demonstrated higher skills than the control
group. This is attributed to the learning
process in the experimental group, which
is trained to deepen understanding in
objectively analyzing natural events or
observable occurrences and formulating
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problems through clarifying activities
based on the phenomena observed.

Both groups, however, tend to be
capable of answering questions with low
difficulty levels. Regarding scientific
knowledge skills, the experimental group
exhibited higher skills than the control
group. The learning process in the
experimental group trains students to
explore ideas and express opinions on
answers derived from problem
formulations through ideation activities or
expressing opinions. Concerning the
science problem indicator, the percentage
obtained by the experimental group is
proven to be higher than the control group.
The learning process in this indicator trains
students in the experimental group to
develop their knowledge to formulate
solutions to previous ideas through
developing activities.

Furthermore, in the technical product
skills, the average percentage score
obtained by the experimental group is also
proven to be higher than the control group.
This is because students in the
experimental group are accustomed to
implementing problem-solving solutions
into several technical product ideas in the
implementation learning steps. The
percentage scores in the science problem
and technical product elements appear
lower because both groups struggle to
answer high-difficulty questions.

Before conducting hypothesis testing, a
prerequisite examination was carried out
on the data from both groups. The
homogeneity test findings verified that the
variances between the groups were
homogeneous, however, the normality test
results showed that the data distribution for
both groups did not follow a normal
distribution. As the data was not normally
distributed, the Mann-Whitney U test
method was used to test the hypothesis.
Based on the testing, the decision is that H,
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is rejected and H; is accepted. This implies
a difference in the influence of the Creative
Problem-Solving  model and  the
conventional model on improving
students' scientific creativity skills.
Subsequently, the effect size test results
also reveal that Pearson's r interprets the
effect size decision, indicating a high
difference between the experimental and
control  variables. Referring to the
increased values in each indicator of
scientific creative thinking, it can be
concluded that the use of the creative
problem-solving  model  significantly
impacts the development of students'
scientific creative thinking skills.

These  findings indicate  that
implementing the Creative Problem-
Solving model effectively enhances

students' scientific creativity skills. This
result is consistent with previous research
that also demonstrated the effectiveness of
this model in an educational context
(Fahrisa, 2022; Saputra et al.,, 2021;
Satriani & Wahyuddin, 2019; Thayyib,
2019). The syntax within the Creative
Problem-Solving model guides students to
actively engage in the learning process,
facilitating a more straightforward
understanding of the material and training
students to implement solutions to
problems effectively. Applying the
Creative Problem-Solving model is also in
line with constructivist learning theory,
which emphasizes the importance of
students' mental processes in learning.
Furthermore, these results support
previous studies that have shown the
effectiveness of this model in other
contexts, such as mathematics and social
sciences.

The relatively minor improvement in
both the experimental and control groups
may be due to students in the experimental
group not being accustomed to
implementing the creative problem-
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solving model in learning. Therefore, it is
expected that applying the creative
problem-solving model to broader topics
will make students more familiar with the
learning model, resulting in higher
improvement in their scientific creative
thinking skills. Another factor may be the
limited time allocation for extensive
material; implementing the creative
problem-solving model in learning seems
rushed. Fatimah's findings reveal that,
apart from the learning model used, other
factors can influence the improvement of
students' scientific creative thinking. These
factors include the level of student
motivation, the learning environment, and
the teacher's role in supporting students'
creative thinking in learning (Fatimah et
al., 2019).

CONCLUSION

This study demonstrates that implementing
the Creative Problem-Solving model
significantly enhances students' scientific
creativity skills, as evidenced by an
increased N-gain value reaching 0.56. The
group using the Creative Problem-Solving
model showed better results, particularly in
the elements of the science phenomena
indicator (68.96%) and fluency (67.50%),
compared to the group using conventional
teaching methods. These results indicate
that the Creative Problem-Solving model
can be an effective alternative in physics
education practice to improve scientific
creativity skills. It emphasizes the
importance of selecting appropriate
teaching methods to enhance specific skills
in the context of science education.
Although this research has shown positive
results, there is still room for further
investigation, such as considering other
variables that may affect the effectiveness
of the Creative Problem-Solving model or
testing this model in different educational
contexts. Some obstacles and constraints
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encountered during this research include
time limitations and resource constraints.
Therefore, these results should be
interpreted considering these limitations.
The findings of this research have
significant implications for physics
education, especially in the application of
teaching methods that can support the
development of scientific creativity skills.
Based on these findings, teachers and
educators in physics are encouraged to
implement the Creative Problem-Solving
model as one of the learning strategies to
enhance students' scientific creativity
skills.
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