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Abstract
Purpose: This study aimed to examine the relationship between components of executive functions
and mental imagery ability, as well as to predict mental imagery based on executive function
components among athlete and non-athlete students.
Methods: The statistical population included students of Shahid Rajaee Teacher Training University,
from whom 89 participants (45 athletes and 44 non-athletes) were selected through convenience
sampling. The study was applied in purpose and descriptive-correlational in method. Executive
functions were measured using Nejati’s Cognitive Abilities Questionnaire, and mental imagery was
assessed using the Movement Imagery Questionnaire-3. Data were analyzed using Spearman and
Pearson correlation tests and linear regression in SPSS version 26, with a significance level of 0.05.
Results: The results showed that athletes had higher mean scores in executive function components
and mental imagery compared to non-athletes. In the athlete group, mental imagery was positively
correlated with inhibitory control (p=0.008), decision-making (p=0.013), and planning (p=0.006),
whereas no such relationship was found among non-athletes. Linear regression showed that inhibitory
control significantly predicted mental imagery and explained about 17.8% of its variance (p<0.05).
Conclusion: physical activity can enhance cognitive processes, particularly in the domains of
inhibitory control, planning, and mental imagery. It is recommended that physical training programs
be accompanied by cognitive exercises in students’ educational curriculum to improve their mental
and athletic performance.
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Extended Abstract
Background and Purpose

In recent decades, executive functions have
been considered a central topic in the fields of
cognitive science, developmental psychology,
neuroscience, education, and exercise science.
Executive functions are higher-order cognitive
skills that enable individuals to regulate
thoughts, emotions, and behaviors toward
long-term goals. These processes include
inhibitory control, working memory, and
cognitive  flexibility,  which  underlie
reasoning, planning, and problem solving.
Mental imagery, a conscious cognitive process
that involves creating or recreating sensory
experiences, shares cognitive requirements
with executive functions such as attentional
control and working memory. However,
limited research has explored how these
cognitive processes interact in athletes and
non-athletes. To address this gap, the present
study aims to examine the relationship
between executive functions and mental
imagery ability among athletes and non-
athletes, and to determine whether executive
functions can predict imagery performance.
By addressing this research gap, this study
seeks to elucidate the cognitive mechanisms
underlying performance and inform the design
of integrated cognitive and exercise training
programs.

Materials and Methods

This research was applied in terms of purpose
and descriptive-correlational in terms of
research design. This study involved 89
students from Shahid Rajaee Teacher Training
University, selected via convenience sampling
and divided into athlete (n = 45) and non-
athlete (n = 44) groups. The sample size was
determined using G*Power 3.1.9.6. The mean
age of participants was 21.61 + 1.76 years.
Athletes had at least five years of competitive

sports experience, while non-athletes engaged
in less than two weekly physical activity
sessions. After the study’s purpose was
explained, participants provided written
informed consent and then completed
demographic and psychometric
guestionnaires. Executive functions were
assessed using Nejati’s Cognitive Abilities
Questionnaire, a 30-item tool measuring seven
components: memory, inhibitory control and
selective attention, decision-making,
planning, sustained attention, social cognition,
and cognitive flexibility. Its reliability
(Cronbach’s alpha = 0.834) indicates robust
psychometric properties. Mental imagery was
assessed using the Movement Imagery
Questionnaire-3  (MIQ-3), a 12-item
instrument that measures internal visual
imagery, external visual imagery, and
kinesthetic imagery, and has demonstrated
strong reliability and validity. In the study by
Hojjati et al. (2015), the Cronbach’s alpha
coefficients were 0.92 for external visual
imagery, 0.95 for internal visual imagery, 0.90
for kinesthetic imagery, and 0.95 for the total
scale. Moreover, the face, concurrent, and
construct validity of the questionnaire were
reported to be satisfactory, with a comparative
fit index (CFI) 0.98, indicating good structural
validity. Data analysis was conducted using
descriptive statistics (mean and standard
deviation) and inferential statistical methods.
The Shapiro-Wilk test was used to assess the
normality of data distribution. To examine the
relationships  between  components  of
executive functions and mental imagery,
Spearman’s rho and the Pearson correlation
coefficient were employed. To investigate the
predictive role of executive function
components in mental imagery ability,
multiple regression analysis was performed
using the stepwise method. The components of
executive functions were entered as predictor
variables, and mental imagery ability was
considered the dependent variable. All
analyses were carried out using SPSS version
26, with a significance level of 0.05.
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Results

Data from 89 university students (45 athletes,
44 non-athletes) were analyzed to examine
relationships between executive function
components (inhibitory control, sustained
attention, cognitive flexibility, memory,
decision-making, planning, social cognition)
and mental imagery ability, and to investigate
the predictive role of executive functions in
mental imagery performance. Demographic
characteristics of the sample showed that the
mean age of the athlete (21.78 + 1.56 years)
and non-athlete (21.43 + 1.95 years) groups
was almost similar. Descriptive statistics
(Table 1) revealed higher mean scores for
athletes compared to non-athletes across all
variables: memory (M=4.31, SD=0.49 vs.
M=4.07, SD=0.60), inhibitory control
(M=3.64, SD=0.60 vs. M=3.53, SD=0.49),
decision-making (M=3.92, SD=0.64 vs.
M=3.73, SD=0.76), planning (M=4.20,
SD=0.83 vs. M=3.80, SD=0.83), sustained
attention (M=3.24, SD=0.79 vs. M=3.15,
SD=0.90), social cognition (M=3.88, SD=0.83
vs. M=3.85, SD=0.78), cognitive flexibility
(M=3.85, SD=0.53 vs. M=3.73, SD=0.79),
and mental imagery ability (M=73.22,
SD=9.65 vs. M=61.41, SD=13.16).

Data normality was assessed using the
Shapiro-Wilk test. In the non-athlete group,
Pearson's correlation coefficient was applied
for variables with normal distribution
(working  memory, inhibitory  control,
decision-making, sustained attention,
cognitive flexibility, and mental imagery
ability), while Spearman's  correlation
coefficient was used for variables with non-
normal distribution (planning and social
cognition). In the athlete group, due to the non-
normal distribution of mental imagery ability,
all  correlations were analyzed using
Spearman's correlation coefficient (p<0.05)
(Table 2). In athletes, significant positive
correlations were found between mental
imagery ability and inhibitory control
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(p=0.389, p=0.008), decision-making
(p=0.369, p=0.013), and planning (p=0.402,
p=0.006). No significant correlations were
observed in non-athletes (p>0.05).

To examine the predictive role of executive
function components in mental imagery
ability, a stepwise multiple regression analysis
was  performed.  Executive  function
components were entered as predictor
variables, and mental imagery ability was
considered the dependent variable.

Table 3 presents the results of the stepwise
multiple regression analysis, showing that
among the executive function components,
only inhibitory control entered the final model
and significantly predicted mental imagery
ability  (p<0.05). The coefficient of
determination (R?=0.178) indicated that
approximately 17.8% of the variance in mental
imagery ability was explained by inhibitory
control. The standardized Beta coefficient
(B=0.422) revealed a positive relationship
between inhibitory control and mental
imagery ability.

Conclusion

Key findings from this study highlight that
athlete students exhibit significantly better
mental imagery, memory, and planning
abilities compared to non-athletes, with
positive correlations between mental imagery
and executive functions like inhibitory
control, decision-making, and planning, in
athletes. Moreover, regression analysis
showed that inhibitory control significantly
predicted mental imagery ability, explaining
approximately 17.8% of its variance. This
finding underscores the critical role of
inhibitory control in facilitating efficient
mental representation and imagery processes.
These results suggest that sports participation
may enhance cognitive functions and overall
performance, potentially through prefrontal
cortex stimulation and regular engagement in
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mental training. Recommendations include
adopting objective assessment tools (e.g.,
neuroimaging) in future research to overcome
self-report biases, expanding sample sizes for
broader generalizability, and conducting
longitudinal studies on diverse sport types
(aerobic vs. team-based) to evaluate long-term
effects. Ultimately, promoting sports may
serve as an accessible intervention for
cognitive enhancement.
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. Inhibitory Control

. Working Memory

. Cognitive Flexibility

. Prefrontal Cortex

. Self-Regulation

. Mental Imagery

8. Hierarchical Model of Cognitive Processes
9. Parietal Lobe

10. Comparative Fit Index (CFI)
11. Method of Loci

12. Motor-Cognitive Model

13. Open Motor Skills
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