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Background: Sports intelligence refers to the capacity for effectively processing and responding to
environmental stimuli, a crucial ability, especially in high-performance sports. It encompasses
components such as reaction time, attention, accuracy, multitasking skills, and mental flexibility.
Numerous studies have highlighted the importance of these components in athletic success; however,
existing assessment tools only evaluate limited aspects of sports intelligence and do not
comprehensively measure the multifaceted abilities of athletes in dynamic conditions. This research
gap underscores the need to develop a comprehensive, psychometrically sound tool that can provide
a nuanced understanding of athletes' cognitive and functional abilities through multidimensional
assessment. Thus, the design and psychometric evaluation of such a tool could lead to valid criteria
for assessing sports intelligence and improving athletic performance.

Aims: This study aimed to examine the factor structure and psychometric properties of a sports
intelligence assessment tool among athletes and non-athletes.

Methods: This descriptive-analytical study employed a tool-development approach. The study
population comprised all athletes and non-athletes aged 16 to 55 in Alborz Province in 2022. Using
convenience sampling, 624 participants were selected. In addition to the sports intelligence tool, the
Cattell Intelligence Test (1961) was also administered. Data were analyzed using SPSS version 27
and R version 4.0.2, employing exploratory factor analysis, Pearson correlation coefficient,
Cronbach’s alpha, McDonald’s omega, and intraclass correlation coefficients.

Results: Exploratory factor analysis indicated that the sports intelligence tool consists of five factors.
Furthermore, a significant positive correlation was observed between the dimensions of sports
intelligence and the Cattell Intelligence Test (p< 0.05), suggesting suitable criterion validity for the
tool. The instrument’s reliability was demonstrated through Cronbach’s alpha values above 0.7 for
each of the five factors, indicating high internal consistency.

Conclusion: The findings of this study suggest that the sports intelligence tool has satisfactory
validity and reliability, making it suitable for assessing sports intelligence in individuals aged 16 to
55.
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Introduction

Intelligence, a foundational concept in psychology,
encompasses a range of cognitive abilities essential
for  problem-solving,  decision-making, and
environmental adaptation (Allen, 2022). The concept
was first formally introduced by Alfred Binet, who
defined intelligence as an individual's capacity to
address practical challenges, while Spearman later
extended this understanding by introducing the theory
of general intelligence, or the "g factor" (Sternberg,
2020). Subsequent theories, notably Gardner's theory
of multiple intelligences, expanded the scope to
include diverse dimensions, such as verbal,
kinesthetic, and spatial intelligences, each reflecting
unique facets of human cognition (Kaufman et al.,
2019; Cavas & Cavas, 2020).

In recent years, the concept of sports intelligence has
emerged, emphasizing athletes' cognitive abilities to
swiftly analyze dynamic situations and make
effective decisions under pressure (Lochbaum et al.,
2022; Tenenbaum & Eklund, 2020). In competitive
sports settings, where rapid response to opponents'
actions is essential, athletes benefit from mental
capacities like pattern recognition and anticipatory
skills (Strykalenko et al., 2020). Although several
standardized measures exist for assessing general
intelligence, such as the Wechsler and Stanford-Binet
scales (Gregory & Schmitt, 2021), a psychometrically
sound tool specifically designed to assess the
multifaceted nature of sports intelligence remains
undeveloped (Rosslee, 2014). Current tools only
partially capture the breadth of cognitive skills
essential for sports intelligence, limiting their
effectiveness in evaluating athletes' decision-making
and analytical capabilities (Blue, 2009). This gap in
measurement tools presents a barrier to advancing
research and developing evidence-based training
programs tailored to enhance cognitive performance
in sports contexts.

The present study aims to address this gap by
designing and rigorously evaluating a novel
instrument  specifically for measuring sports
intelligence. This tool seeks to provide reliable, valid
assessments of core components of sports
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intelligence, including cognitive skills, rapid
decision-making, and complex situational analysis.
Such a tool will be instrumental for coaches and
sports scientists, offering a valuable resource for the
selection and assessment of athletes based on
cognitive performance in sports. Furthermore, the
development of this tool will facilitate scientific
advancements in sports psychology and offer
practical applications for optimizing athletes'
performance through targeted cognitive training
programs.

Method

This descriptive-correlational, applied study aims to
develop a precise and reliable instrument to measure
sports intelligence among individuals aged 16 to 55.
The research employed a mixed-methods approach,
conducted in two phases: qualitative and quantitative.
In the qualitative phase, components of sports
intelligence were identified through an extensive
review of reputable scientific sources and relevant
literature. These components were subsequently
evaluated by a panel of experts in sports psychology
and sports sciences for both content and face validity.
In the quantitative phase, upon confirming the
validity of the components, a finalized questionnaire
was developed and distributed to a sample of athletes
and non-athletes to assess its psychometric
properties. Internal consistency of the instrument was
tested using Cronbach's alpha and McDonald's
omega, while exploratory factor analysis (EFA) was
applied to evaluate construct validity, examining the
interrelations among components and their structural
coherence within the instrument. The study’s
statistical population included athletes and non-
athletes aged 16 to 55 in Alborz Province in 2022.
Convenience sampling, guided by statistical rules,
determined the sample size; Morgan’s table indicated
a minimum requirement of 384 participants.
Following data cleaning, the final analysis included
624 participants, ensuring robust results for EFA.
The sports intelligence questionnaire, developed to
assess cognitive and situational analytical skills
specific to sports, was further validated using the
Cattell test for convergent validity. Version 3 of the
Cattell test, comprising 50 items across four
subscales, was employed to measure fluid
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intelligence and to explore its correlation with sports
intelligence within the study sample. The Cattell test,
widely validated in previous studies, provided a
robust benchmark for this aspect of validation.

Data analysis involved a range of statistical
techniques:  Cronbach's alpha assessed the
instrument's reliability, EFA evaluated its construct
validity, and Pearson's correlation coefficient
analyzed relationships between variables. Data were
processed using SPSS version 27 and R version 4.0.2,
with specialized statistical packages in R supporting
advanced modeling and result analysis. This
comprehensive methodological approach offers a
rigorous foundation for establishing a reliable
instrument in sports intelligence assessment, with
significant implications for research and practical
applications in sports psychology and performance
enhancement.

Results

The findings of the study are presented in six sections,
including content validity, psychometric properties,
construct  validity, criterion validity, internal
consistency reliability, and test-retest reliability. The
first step in analyzing the validity of the sports
intelligence battery was to examine the opinions of
sports psychology experts. In this section, the content
validity of the sports intelligence battery was assessed
using the Lawshe method and the opinions of 14
sports psychology specialists. A three-point scale was
employed to determine the validity coefficient, with
an acceptance value set at 0.51. Among the eight
factors examined, five factors (reaction time,
attention, multitasking, matrix reasoning, and
flexibility) were confirmed, while three factors
(general knowledge, prediction, and decision-
making) were eliminated due to insufficient
Consensus.

The second section evaluated the psychometric
properties of the sports intelligence battery. All items
showed a high correlation (above 0.30) with the total
score, indicating their alignment with the overall
purpose of the test. The minimum and maximum
difficulty coefficients were 0.18 and 0.83,
respectively, with most items falling within the range
of 0.30 to 0.70. Items outside this range were also
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confirmed based on the test design. All items had a
positive discrimination index above 0.30, and the
validity of the items was confirmed through positive
and significant correlations.

In the construct validity section, a classical test theory
approach was used for data analysis. Exploratory
factor analysis was conducted to examine the
normality of the data and the presence of outliers.
After eliminating seven outliers, the normality of the
data was confirmed. KMO and Bartlett's tests
indicated that the sample size was adequate and that
there was correlation among the variables. Horn's
parallel analysis revealed that the first five factors had
eigenvalues greater than one. Ultimately, the
remaining 47 items had acceptable factor loadings,
and the sports intelligence test was confirmed to have
a five-factor structure. The corresponding scatter plot
for the exploratory factor analysis model is presented
in Figure 1.

To evaluate the criterion-related validity, the
correlation between the scores of the five dimensions
of sports intelligence and the results of the Cattell
Intelligence Test was assessed. The Pearson
correlation coefficients between the five dimensions
of sports intelligence and the Cattell scores indicate
that the correlations obtained for all five dimensions
were significant at the 0.01 error level. Among these,
the highest correlations were observed for the second
(0.61) and fourth dimensions (0.61), followed by the
third dimension (0.58), the fifth dimension (0.56), and
the lowest correlation was found for the first
dimension (0.42). Therefore, based on these results, it
can be stated that the sports intelligence test possesses
good criterion-related validity. The correlation
coefficients between the research variables are
presented in Table 1.
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Figure 1. Exploratory Factor Model of the Sports Intelligence Scale

Table 1. Criterion-Related Validity of the Sports Intelligence Test in Relation to the Cattell Intelligence Test

variable

Dim1

Dim2

Dim3

Dim4

Dim5

Cattell Intelligence

0.61

0.61

0.58

0.56

0.42

In the final step, the validity of tke dimension of
Sports intelligence tool was examined using
Cronbach's alpha, and for the overall validity of the
scale, Cronbach's alpha, stratified alpha, and
McDonald's omega coefficient were utilized. The
results indicated that the Cronbach's alpha for the
factors of reaction time, attention, multitasking,
mental rotation, and spatial visualization were 0.71,
0.72, 0.85, 0.77, and 0.74, respectively, with the
overall questionnaire's alpha being 0.91, indicating
that the sports intelligence test possesses good
validity. Additionally, the stratified alpha coefficient
and McDonald's omega coefficient were found to be
0.92, suggesting that the research data have high
internal consistency and thus are reasonably valid,
allowing for trust in the results obtained.

To assess the reliability of the collected data using the
measurement tools applied in the study, the test-retest
method was employed. In this section, after a one-
month interval, the test was re-administered to a
sample. The reliability of the data in the test-retest
method is typically estimated using the ICC index
(Mattson, 2019). Felice (2011) considers ICC values
between 0.4 and 0.75 as good, and above 0.75 as
excellent. The results showed that, considering the
test statistic values (ICC< 0.40) and the obtained
significance (p> 0.05), the reliability of each of the
five dimensions of the sports intelligence test is
confirmed. Table 2 reports the intra-class correlation
coefficients.

Table 2. Test-Retest Reliability of the Sports Intelligence Tool

variable ICC F Dfl Df2 P
Dimension 1 (Reaction Time) 0.70 7.3 83 84 0.01
Dimension 2 (Attention) 0.64 8.4 83 84 0.01
Dimension 3 (Multitasking) 0.73 111 83 84 0.01
Dimension 4 (Mental Rotation) 0.57 6.2 83 84 0.01
Dimension 5 (Spatial Visualization) 0.44 4.5 83 84 0.01
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Conclusion

This study aimed to evaluate the factor structure and
psychometric properties of the Sports Intelligence
instrument. Initially, content validity was assessed,
confirming five out of the original eight proposed
scales, with three excluded based on expert
evaluation. Exploratory factor analysis further
validated the five-factor structure,  which
encompasses 47 items—all of which demonstrated
satisfactory factor loadings.

Criterion-related validity was examined using the
Cattell Intelligence Scale to establish the relationship
between the Sports Intelligence tool and general
intelligence. Findings indicated correlations above
0.40 between all dimensions of the Sports
Intelligence tool and Cattell's intelligence scale,
supporting the tool’s validity. Reliability analysis,
conducted via Cronbach’s alpha and test-retest
reliability, demonstrated strong internal consistency
for each factor and the instrument overall. Intra-class
correlation analyses further supported test-retest
reliability, underscoring the stability of this measure
over time.

Results confirmed the Sports Intelligence tool as a
valid and reliable instrument, with a robust five-factor
structure comprising 47 questions. This study aligns
with prior research by Fisher (1984), Tenenbaum and
Bar-Eli (1993, 1995), and Rossell (2014), reinforcing
the conceptualization of sports intelligence as a
measurable construct. Core components of sports
intelligence were identified as reaction time,
attentional focus, multitasking capability, mental
flexibility, and visual-spatial skills. These findings
are consistent with studies by Nakamoto and Mori
(2008), Kogure et al. (2011), Memet et al. (2009), and
Shao et al. (2020), which also emphasize the
importance of reaction time, attention, and
multitasking in athletic performance.

Despite these strengths, limitations such as a
relatively small sample size and the need for further

Vol. 24, No. 145, 2025

research to investigate additional dimensions of
sports intelligence warrant consideration. Future
studies are encouraged to validate this instrument
across diverse populations and explore potential new
dimensions to enrich the assessment of sports
intelligence. This instrument represents a significant
step forward in the quantification of athletic cognitive
abilities and offers promising applications for
enhancing athletic performance and research in sports

psychology.
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3. Varimax rotation

!, Horn's Parallel Analysis
2, Maximum Likelihood
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