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ABSTRACT

The instrument of creative thinking skills in the game of football is an
assessment instrument in football sports courses. This instrument is used
to measure students' creative thinking skills. This research aims to: (a)
produce a feasible and qualified instrument to be used in the assessment
of the level of creative thinking with the Rasch model approach in the
Football course, and (b) find out the characteristics of the assessment
instrument of the level of creative thinking with the Rasch model
approach in the Football course. In this study, a modified development

Aj\{;ilc(l:eLh]?sioNF'o model based on the Wilson, Orindo, and Antonio model was used. This
Receive dry' model has the following stages: a) compiling the initial design of the

August 24, 2025 product; b) prepare research instruments for the initial design of the
Revised product; ¢) product validation and trial; and d) application in testing the
October 11, 2025 products produced. This study uses a modified development model from
Accepted Wilson, Orindo, and Antonio, which consists of three stages: (1) designing
November 30, the test, (2) conducting test trials, and (3) conducting test measurements.
2025 The population in this study is 155 students who take football courses
with total sampling techniques. The test instrument product is assessed by
experts through a content validation sheet, where there are 2 experts,
namely measurement experts (test construction experts) and sports
education experts (material experts). The results of the analysis in this
study show that the test instrument is feasible and qualified to be used in
measurement. The conclusions in this study are a) The test instrument has
been proven to be valid by experts; b) The test instrument is in the high

category based on the function of information.
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PENDAHULUAN

In the development of the current era, everyone is required to have various
abilities such as problem-solving skills, communication skills, innovation, and
collaboration (Dias-Oliveira et al., 2024; Ningsih et al., 2025; Thornhill-Miller et al.,
2023), All these abilities are supported by a level of creativity. The creative process is
the cognitive process in an individual that occurs when a person faces a problem, so
that they can find ideas to solve the problem (Ferreira & Pena, 2021; Savitri et al., 2021;
Wimmer, 2016). Creative thinking is the ability to investigate new possibilities and
then identify patterns or relationships among different concepts to reconstruct them to
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solve a problem (Beccone, 2020; Geng et al., 2025; Xu et al., 2025). In other words,
creative thinking can be understood as the ability to use imagination to come up with
new concepts or propose new approaches to problems seen from a different
perspective (Dwyer et al., 2025; Melianti et al., 2026; Sitorus et al., 2019). The ability to
think creatively is very important in the field of education.

In sports lectures, students are required to have the ability to think creatively, this
ability is expected to support students in solving problems faced while in the field.
This is in accordance with the demands of Bloom's Taxonomy theory where sports
students are expected to be able to think creatively, which includes components of
analysis, assessment, and creativity (Alammary & Masoud, 2025; Fredagsvik, 2022;
Sudirtha et al., 2022). High-level thinking skills, including creative thinking skills, are
very important in the lecture process, especially in the football lecture process to
provide a high-quality learning process and creatively answer learning challenges (Ben
Khalifa et al., 2021; Komarudin et al., 2024; Saimon et al., 2023). So far in football
lectures very little portion of cognitive comprehension has been assessed, most of the
test instruments focus on the measurement of skills or psychomotor (Aji & Wahyudi,
2021; Kurniawan et al., 2020; Weakley et al., 2020), While the test instruments in
cognitive measurement used are limited to the level of knowledge and understanding
only, there is no test that can measure the level of creative thinking ability, even though
in sports practice lectures students will encounter various problems and patterns that
must be solved by using creative thinking skills, especially creative thinking skills.

The ability to think creatively is needed in big ball games such as football,
volleyball, and basketball, both in theory and practice (A. Suherman et al., 2024; Ueda
et al.,, 2023; Zhou et al., 2025). In football lectures, the ability to think creatively is
closely related to creativity and the ability to solve problems on the field (Bouzouraa et
al, 2025; Nguyen et al, 2025; Zahno, 2024). This certainly also supports the
development of psychomotor aspects owned by students. Therefore, the portrait of
creative thinking of students needs to be seen from a creative thinking assessment. So
far, the cognitive aspect assessment instruments used in sports lectures, especially in
the Football Course, have not reached the stage of creative thinking. Likewise, the
weight of the assessment on each question given never considers the aspect of the
difficulty level of each question item which of course is not the same in each item. Test
scoring in this classic measurement is done by assigning a score based on the number
of correct answers on each item which is then added up to obtain a raw score.
According to (Gorgun & Bulut, 2021; Jin et al., 2025; Morgado et al., 2017) The scoring
model in classical theory like this is considered less relevant to use, because the level of
difficulty that exists in each step tends to be ignored or not considered. In analyzing
the response to a measurement of creative thinking ability, an appropriate assessment
model is needed, one of which is by using the Rasch Model approach, this model
assumes that the measurement carried out is objective and not influenced by external
factors (Rahayu et al., 2020; S. Suherman & Vidédkovich, 2025a; Sujatmika et al., 2025).
In lectures held in sports education study programs, especially football courses, the
ability to think creatively and the ability to solve problems in the field are very closely
related (Boateng et al., 2018; Dupri et al., 2021; Sternberg et al., 2025). So far, facts in the
field show that lecturers often ignore the characteristics of tools that can measure
student creativity, which is detrimental to students because lecturers give assessments
only based on the correct answer to each question answered by students without
paying attention to the level of difficulty of each question (Abdel Meguid & Collins,
2017; Habib et al.,, 2024; Le et al., 2018). Many previous studies have developed
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cognitive testing tools for creative thinking abilities based on the Rasch model, especially
in other areas of educational science. One of them confirms that the instrument
developed can measure the level of creative thinking objectively, feasible, and qualified
(Fadilla et al., 2024; Panglipur et al., 2025; Smith et al., 2003).

In the 21st century learning era, students are required to develop higher-order
thinking skills, including creative thinking, problem-solving, critical thinking,
communication, and collaboration (Ahmed Alismail, 2023; FANG & CHIU, 2025;
Mustafa & Dwiyogo, 2020; Sengupta et al., 2021). Among these competencies, creative
thinking plays a fundamental role in enabling individuals to generate innovative ideas,
adapt to dynamic situations, and solve complex problems effectively (Samaniego et al.,
2024; Thornhill-Miller et al., 2023; Zawawi, 2021). Creative thinking involves the ability
to explore new possibilities, identify relationships between concepts, and produce
original solutions in response to challenges (He et al., 2025; Tang et al., 2025; Vallée-
Tourangeau & Soderberg, 2025). In educational contexts, particularly in sports
education, creative thinking is essential because students are frequently required to
analyze dynamic game situations and make strategic decisions in real-time.

In football education, creative thinking is closely related to tactical decision-making,
game intelligence, and problem-solving abilities during practice and competition
(Bouzouraa et al., 2025; Fernandes & Matos, 2023; Gaviria Alzate et al., 2024; Ueda et
al., 2025). Students must be able to adapt to unpredictable situations, generate
alternative strategies, and apply innovative solutions during gameplay. Therefore, the
development and assessment of creative thinking skills are critical components of
quality sports education. However, previous studies have shown that cognitive
assessment in sports education still focuses primarily on lower-order thinking skills,
such as knowledge and comprehension, while higher-order cognitive abilities,
including creative thinking, remain insufficiently measured (Bidzan-Bluma &
Lipowska, 2018; Meijer et al., 2020; Ozpir et al., 2025; Sajidin, 2026).

Furthermore, conventional assessment methods commonly used in sports education
rely on Classical Test Theory (CTT), which assumes equal weight for all test items and
does not adequately account for differences in item difficulty or measurement
precision (Melesko & Ramanauskaite, 2021; Taskin, 2025; Wang et al., 2020). This
limitation reduces the accuracy and objectivity of measurement results and may lead to
biased conclusions regarding students' cognitive abilities. In contrast, the Rasch model
offers a more objective and robust measurement approach by providing item
calibration, person ability estimation, and invariant measurement properties (Adu et
al., 2023; Chong et al., 2022; Verdu-Soriano & Gonzélez-de la Torre, 2024). Several
studies have confirmed that Rasch-based instruments produce more valid and reliable
assessments of cognitive abilities compared to traditional methods (Arjana et al., 2025;
Dabaghi et al., 2020; Soeharto & Csap6, 2022).

Previous research has developed creative thinking assessment instruments using
the Rasch model in various educational fields, such as mathematics (S. Suherman &
Vidakovich, 2025b), science education (Juandi et al., 2024), and general higher-order
thinking skills (Eliza et al., 2022; Susilowati et al., 2025). These studies demonstrated
that Rasch-based instruments can effectively measure students’ cognitive abilities and
provide more accurate and objective assessment results. However, despite the
importance of creative thinking in sports education, particularly in football courses,
there is still a lack of Rasch-based instruments specifically designed to assess creative
thinking skills in football learning contexts. Existing assessment tools in football
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education predominantly focus on psychomotor performance rather than cognitive
creativity (Akhbar & Nuraini, 2026; Bahtiar et al., 2023; Mao et al., 2024)

This research gap indicates the need to develop a valid and reliable assessment
instrument that can measure students’ creative thinking skills specifically in football
courses using the Rasch model approach. The importance of this research lies in its
potential to improve the quality of cognitive assessment in sports education, support
evidence-based teaching, and enhance students’ higher-order thinking skills.
Therefore, the objectives of this study are: (1) to develop a valid and reliable
assessment instrument for measuring creative thinking skills in football courses using
the Rasch model approach, and (2) to analyze the characteristics and measurement
quality of the developed instrument. The novelty of this study lies in the development
of a creative thinking assessment instrument specifically designed for football courses
using the Rasch model approach, which provides objective measurement, calibrated
item difficulty, and accurate ability estimation. Unlike previous studies that focused on
general cognitive skills or other subject areas, this study integrates creative thinking
assessment with sport-specific football learning contexts. This research contributes to
the advancement of sports education assessment by providing a valid, reliable, and
objective instrument to measure creative thinking skills in football learning
environments.

METHOD

This research uses research and development (R&D) methods designed to produce
an assessment instrument that can measure the level of creative thinking with the Rasch
Model approach in football lectures (Sugiyono, 2019). The development model used is a
modification based on the Wilson, Orindo, and Antonio models. This model has the
following stages: a) compiling the initial design of the product; b) prepare research
instruments for the initial design of the product; c) product validation and trial; and d)
application in testing the products produced (Arikunto, 2019).

The form of the instrument is in the form of a test instrument that has questions
about creative thinking skills that have been developed. This research was conducted
in September 2025 at the University of Jambi in the Sports and Health Education Study
Program, as well as the Sports Coaching Education Study Program. The trial was
carried out in the Sports Coaching Education Study Program and measurements were
carried out in the Sports and Health Education Study Program. With a 4D design
(Define, Design, Develop and Disseminate) where at the Define stage initial analysis
will be carried out. The Design Stage aims to produce a preliminary design of the
product.

The Develop stage aims to test the initial product through content validation and
empirical validation, this stage is designed to obtain research instrument and final
product that is content and empirically valid. The development stage involves several
experts’ using expert judgement assessment to determine the assessment of research
instruments and the desired final product. In the empirical trial, the researcher will
conduct a limited test on a product that has been fully validated by an expert. The
Disseminate stage is the final publication of the product.

The population in this study is 155 students. The sampling technique was carried
out using the total sampling technique. The subjects of this study are Students of the
Sports and Health Education Study Program, as well as the Sports Coaching Education
Study Program. The determination of the test subject is based on the minimum sample
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size used for the Rasch model (1-PL model) is 150-250 (Linacre, 1994). The trial was
carried out in the Sports Coaching Education Study Program with a sample of 153
students and measurements were carried out in the Sports and Health Education Study
Program with a sample of 155 students, bringing the total to 155 students.

The techniques and instruments of data collection in this study are adjusted to the
formulation of the research problem. The test instrument used in this study must be
able to accurately measure creative thinking; therefore the creative thinking test
instrument of the football game that has been prepared is validated. All questions
developed are arranged based on a grid and in accordance with the material contained
in the curriculum, so that content and theory can meet the validity requirements. The
score obtained from the experts' assessment will result in the content validity
coefficient. The experts involved are material experts, linguists and test construction
experts. The Aiken V formula is used to generate quantitative data from the results of
expert assessments (Eliza et al., 2022).

The analysis of the creative thinking ability test data began by looking at the
characteristics of the test instrument using the Rasch Model Approach. Once analyzed,
the test will give meaning. The results of the students' answers that have been
completed are then analyzed to obtain data about their creative thinking skills. The test
analysis was carried out using the Rasch Model theory. The measurement data is
presented in 2 ways, a) capability (capability frequency distribution graph), and 2)
percentage graph (capability level category). To be able to determine the creative
thinking ability of students, categories are determined based on the theory described as
follows (Hassani, 2024).

Table 1. Ability Interval

Ability Interval Levels
+1.55< Very High
+0.<+1.5 High
-05<+05 Medium
-1.5<-05 Low
0<-15 Very Low
RESULT AND DISCUSSION

Validation is carried out to assess the feasibility of instrument items. To assess the
feasibility of each instrument item, an analysis was carried out on the accuracy of the
concepts, terms used, and methods in writing (K. Hadinata et al., 2010). Based on the
analysis carried out by experts, there are several recommendations for improvement in
the points of the instrument. The items of the instrument that have been made are
reassessed by several experts who are then confirmed by validating the content. The
results of the analysis show that all the instrument items created are valid. The average
Aiken index obtained is 0.651. In Table 2, the following is shown the results of the
calculation carried out by applying the Aiken formula:

Table 2. Aiken Index Validation

Item Number Rater 1 Rater 2 Rater 3 lo1 Lo2 Lo3 Total In.d .5
Aiken
Butir 1 3 4 4 2 3 3 8 0.889
Butir 2 3 4 4 2 3 3 8 0.889
Butir 3 3 3 3 2 2 2 6 0.667
Butir 4 3 4 3 2 3 2 7 0.778
Butir 5 4 4 3 3 3 2 8 0.889
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Item Number Rater 1 Rater 2 Rater 3 lo1 Lo 2 Lo 3 Total Infj 35
Aiken

Butir 6 3 3 3 2 2 2 6 0.667
Butir 7 4 4 3 3 3 2 8 0.889
Butir 8 3 4 3 2 3 2 7 0.778
Butir 9 4 4 4 3 3 3 9 1.000
Butir 10 3 4 3 2 3 2 7 0.778
Butir 11 4 3 3 3 2 2 7 0.778
Butir 12 4 4 3 3 3 2 8 0.889
Butir 13 4 4 3 3 3 2 8 0.889
Butir 14 3 3 3 2 2 2 6 0.667
Butir 15 4 4 4 3 3 3 9 1.000
Butir 16 4 4 3 3 3 2 8 0.889
Butir 17 3 4 3 2 3 2 7 0.778
Butir 18 4 4 4 3 3 3 9 1.000
Butir 19 4 4 4 3 3 3 9 1.000
Butir 20 4 4 3 3 3 2 8 0.889

From these results, it can be concluded that the instrument has high theoretical
validity and can be tested. This instrument was tested on a sample of 155 students. The
trial was conducted to measure the level of creative thinking of students. The details
are as follows:

Table 3. Student Creative Writing Levels

Creative Thinking Level Number of Students Percentage (%)
Very High 1 0,64
High 43 27,74
Medium 96 61,93
Low 13 8,38
Very Low 2 1,29
Total 155 100

From the results of the data analysis presented above, it is illustrated that students
who are at the level of creative thinking ability are as many as 1 person with a
percentage of 0.64%, the level of high ability is as many as 43 students with a
percentage of 27.74%, the level of medium ability is as many as 96 students with a
percentage of 61.93%, the level of low ability is as many as 13 people with a percentage
of 8.38%, and the Very Low ability level is as many as 2 people with a percentage of
1.29%.

The level of creative thinking of students in the Sports and Health Education Study
Program described in table 3 above shows that students who are at a moderate level of
ability reach 61.93%, this shows that more than half of students have a level of creative
thinking level in the medium category. While only 0.64% have a very high level of
creative thinking. In addition, there are still students who have a very low level of
thinking which is 1.29%, this indicates that not all students have creativity in the field
of sports that they are engaged in and studying. There needs to be a further review of 2
students about what causes them to be at the most basic level of thinking. This fact also
confirms that there is a need for learning innovations carried out by lecturers as guides
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in learning to increase students' creativity in thinking. An innovative educational
approach with an emphasis on creative thinking, problem-solving, and interaction
between students and peers to create and use knowledge is one of the important things
in the learning process (Karunarathne & Calma, 2024; Li & Yu, 2025; Muawiyah, 2024).
This also means that every lecturer must innovate in managing the classroom,
including applying the right cognitive instruments based on the curriculum to foster
creative thinking skills in students. This is in line with the opinion (Aisyah Ainun &
Bahri, 2022; Fauzi et al., 2025; Oknaryana et al., 2025), There are still many lecturers
who have not implemented cognitive assessment instruments that refer to the
curriculum that supports all cognitive aspects of students' creative thinking skills.

In relation to the development of creative thinking skills in football games with high
instrument validity, a student, especially in the sport of football, can know his level of
creative thinking (R. Hadinata et al., 2024). Furthermore, students will be able to
categorize their level of creative thinking easily and measurably. This will certainly
provide benefits for lecturers and students themselves to map their abilities and
improve their creative thinking skills.

This study successfully developed and validated an assessment instrument to
measure students’ creative thinking skills in football courses using the Rasch model
approach. The results showed that the developed instrument has good content
validity, with an average Aiken index of 0.651, indicating that the instrument meets
theoretical validity standards. In addition, the measurement results showed that most
students (61.93%) were in the medium category of creative thinking ability, while only
a small proportion were in the very high category (0.64%). These findings indicate that
although students have moderate creative thinking skills, there is still significant room
for improvement in developing higher levels of creativity. These results are consistent
with previous studies which found that students’ creative thinking abilities in
educational settings generally fall within the medium category due to limitations in
instructional approaches and assessment systems that do not adequately support
higher-order thinking development (R. Hadinata et al., 2024). Similarly, (Oknaryana et
al., 2025) emphasized that creative thinking in sports contexts requires structured
training and appropriate assessment tools to support its development.

The findings of this study are consistent with previous research conducted by
(Akhbar & Nuraini, 2026), who reported that Rasch-based cognitive instruments
showed high validity and reliability in measuring higher-order thinking skills.
Similarly, (A. Suherman et al., 2024) found that Rasch model instruments provide more
objective and accurate measurements compared to classical test theory approaches.
Furthermore, (Mao et al., 2024) confirmed that Rasch model analysis allows for precise
estimation of item difficulty and student ability, which improves measurement
accuracy. The findings of this study also align with research by (R. Hadinata et al.,
2024), which demonstrated that Rasch-based instruments effectively measure higher-
order thinking skills in sports education contexts. However, this study differs from
previous research in terms of its specific focus on creative thinking assessment in
football courses. Previous studies primarily focused on general education subjects such
as mathematics and science (Aisyah Ainun & Bahri, 2022), while this study specifically
integrates cognitive assessment with football learning contexts. This difference
highlights the importance of developing domain-specific instruments that reflect the
unique characteristics of sports education.

The moderate level of creative thinking ability found in this study may be
influenced by several factors. First, instructional methods may still emphasize technical
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and psychomotor skills rather than cognitive creativity (Karunarathne & Calma, 2024).
Second, the lack of structured cognitive assessment tools may limit the development of
creative thinking skills (Oknaryana et al., 2025). Third, learning environments that do
not actively promote problem-based learning may hinder students’ creative thinking
development (Li & Yu, 2025).

The novelty of this study lies in the development of a Rasch model-based
assessment instrument specifically designed to measure creative thinking skills in
football courses. Unlike previous studies that developed creative thinking instruments
in general education contexts, this study integrates cognitive assessment with sport-
specific learning situations. In addition, this study applies Rasch model analysis to
ensure objective measurement, item calibration, and accurate ability estimation. This
approach provides more precise and valid assessment results compared to
conventional measurement methods. Furthermore, this study contributes to sports
education by providing a standardized instrument that can be used to evaluate
students’ creative thinking skills in football learning contexts.

This study provides important theoretical, practical, and methodological
contributions. From a theoretical perspective, this study contributes to the
development of assessment theory in sports education by integrating creative thinking
assessment with Rasch measurement models. This supports the advancement of
objective measurement in cognitive assessment within sports learning contexts. From a
practical perspective, the developed instrument can be used by lecturers to assess
students’ creative thinking skills more accurately. This allows lecturers to identify
students’ cognitive strengths and weaknesses and design appropriate instructional
strategies to enhance creative thinking skills. From a methodological perspective, this
study demonstrates the effectiveness of the Rasch model approach in developing valid
and reliable cognitive assessment instruments in sports education. From a policy
perspective, this study supports the integration of higher-order thinking skills
assessment into sports education curricula to improve the quality of learning and
assessment.

This study has several limitations. First, the sample was limited to students from
one university, which may limit the generalizability of the findings. Second, the
instrument was developed specifically for football courses, so its applicability to other
sports contexts requires further investigation. Third, this study focused on cognitive
creative thinking assessment and did not examine the relationship between creative
thinking and performance outcomes in football learning. Future research is
recommended to expand the sample size and include participants from different
universities and educational contexts to improve generalizability. In addition, future
studies can examine the relationship between creative thinking skills and sports
performance outcomes. Further research is also recommended to develop similar
assessment instruments for other sports disciplines such as basketball, volleyball, and
badminton. In addition, future studies can integrate creative thinking assessment with
instructional interventions such as problem-based learning or game-based learning to
enhance students’ creative thinking skills.

CONCLUSION

This study successfully developed and validated a Rasch model-based assessment
instrument to measure creative thinking skills in football courses. The instrument
demonstrated good validity and measurement quality, indicating its suitability for
assessing students’ creative thinking abilities. The findings showed that most students
have moderate creative thinking skills, highlighting the need for instructional

219



Development of Creative Thinking Level Assessment Instruments with Rasch Model Approach in
Football Lectures

improvements to enhance higher-order thinking abilities. The novelty of this study lies
in the development of a sport-specific creative thinking assessment instrument using
the Rasch model approach, which provides objective, valid, and reliable measurement.
This study contributes to the advancement of cognitive assessment in sports education
and provides practical implications for lecturers in improving learning and assessment
practices.
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