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Extended Abstract

Background and Purpose

In recent decades, the role of psychological
factors in enhancing athletic performance has
garnered increasing attention from sport
psychology researchers. Empirical evidence
demonstrates that physical preparedness alone
is insufficient for achieving optimal
performance in sports; rather, psychological
variables such as self-confidence, focus,
emotional regulation, and motivation play
decisive roles in athletes' success (Weinberg &
Gould, 2019). Mental training, as one of the
most critical components of psychological
preparation, refers to a set of cognitive-
behavioral strategies and skills aimed at
improving performance, enhancing emotional
stability, and fostering psychological

adaptation in competitive environments
(Birrer & Morgan, 2010).

Sport psychology studies have shown that
mental training can facilitate successful
performance and personal well-being in
athletes (Vealey, 2007). Consequently, most
athletes employ psychological strategies to
enhance their performance (Thelwell et al.,
2010). Many athletes possess more than just
physical skills; they have extraordinary
abilities to envision themselves succeeding
and then execute what they have imagined.
These mental abilities, or components of
mental training, are divided into two
independent categories: a) mental skills and b)
mental techniques, which are often mistakenly
used interchangeably (Hardy et al., 2010).
Mental skills refer to inherent or acquired
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traits that make success in performance
possible or probable and are used for specific
tasks, such as attention control, pressure
management, anxiety control, intrinsic
motivation, and maintaining self-confidence
(Weinberg & Gould, 2019). Mental techniques
or strategies, on the other hand, are specific
methods used to achieve mental training goals
and lead to the acquisition of these skills.
Examples of mental techniques include
imagery, self-talk, and performance routines.
This distinction between mental skills and
techniques is conceptually and practically
significant.

Self-talk refers to an individual's internal
dialogue that can influence emotional
regulation, increase motivation, and improve
athletic performance (Hatzigeorgiadis et al.,
2010). Similarly, mental imagery refers to the
cognitive representation of a skill or sports
situation in the absence of actual movement
and is one of the most widely used mental
training techniques among athletes (Hall et al.,
1998). Generally, mental techniques (such as
imagery and self-talk) are used as sport
psychology interventions to develop and
enhance mental skills, such as performance
skills (emotional regulation) and basic skills
(self-confidence).

Furthermore, skills such as goal setting,
emotional control, and group cohesion are
among the psychological factors influencing
individual and team performance in sports.
Goal setting directs effort and increases an
individual's commitment to practice, thereby
improving performance, while group cohesion
enhances collective performance by fostering
social and task-related bonds among team
members (Carron, 1985). Therefore, accurate
assessment of these psychological skills and
techniques through valid psychometric
instruments plays a crucial role in designing
effective psychological interventions for
athletes. Given the importance of accurately
assessing  psychological components in
training and competitive environments, the

localization and psychometric evaluation of
relevant instruments within Iran's cultural
context appear essential. Despite the
development of numerous tools for measuring
psychological skills and strategies in sports,
the  simultaneous use of  multiple
questionnaires can be time-consuming and
challenging. Hence, researchers have
attempted to design more comprehensive
instruments capable of assessing various
dimensions of mental training in an integrated
manner. In this regard, the Sport Mental
Training  Questionnaire  (SMTQ)  was
developed as a multidimensional tool to assess
basic skills, performance skills, interpersonal
skills, self-talk, and mental imagery (Behnke
et al., 2017). This instrument, by conceptually
distinguishing between mental skills and
techniques, enables a comprehensive
evaluation of athletes' psychological abilities.
The present study aimed to evaluate the
psychometric properties of the Persian version
of the Sport Mental Training Questionnaire in
professional and semi-professional athletes,
drawing upon contemporary theoretical
frameworks of cognitive—motor simulation.
From a cognitive-neuroscientific perspective,
mental training is no longer viewed merely as
a supplementary strategy but as a fundamental
cognitive-neural process in  motor skill
learning. Within the framework of modern
sport neuroscience perspectives, mental
training is considered a form of functional
simulation that activates the brain's
perceptual-motor systems through internal
representations in the absence of actual
movement execution. This process enhances
motor planning, optimizes attentional control,
and improves emotional regulation under
competitive conditions.

Methods

Research  Design: The  present  study
employed a non-experimental, cross-sectional
design and falls within the category of
instrument validation research. Data were
collected to determine the validity and
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reliability of the Persian version of the Sport
Mental Training Questionnaire.

Participants: The  statistical  population
consisted of professional and semi-
professional athletes in Iran. Considering that
questionnaires with more than 20 items in
factor analysis studies require 10 to 15
participants per item, and given that this
instrument has 20 items, a minimum sample of
300 participants was deemed necessary.
However, to ensure sampling adequacy, 490
athletes (290 males, 200 females) were
selected through convenience and purposive
sampling. Inclusion criteria were: for the
professional group, at least 12 years of sports
experience (athletes from national teams and
those competing in premier leagues of team
and individual sports); for the semi-
professional group, at least 5 years of sports
experience (athletes participating in provincial
and university competitions in team and
individual sports).

Instruments:

Sport  Mental Training  Questionnaire
(SMTQ): The SMTQ, developed by Behnke et
al. (2017), consists of 20 items across five
subscales: basic skills (self-confidence, goal
setting; 4 items), performance skills
(emotional control, relaxation, refocusing; 6
items), interpersonal skills (group cohesion; 4
items), self-talk (3 items), and mental imagery
(3 items). Items are rated on a 5-point Likert
scale ranging from 1 (strongly disagree) to 5
(strongly agree). All items are positively
worded.

Procedure: Initially, the SMTQ was
translated into Persian by two university
professors. After harmonization, it was back-
translated into English by a proficient
translator and compared with the original
version to ensure accuracy. Face validity was
assessed by soliciting feedback from six
individuals similar to the target population
regarding clarity and comprehensibility, and
from ten experts regarding overall format and
item clarity. Based on this feedback, the final
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Persian version was developed. Content
validity was evaluated using the Lawshe
method, employing Content Validity Ratio
(CVR) and Content Validity Index (CVI). Ten
expert professors rated each item as
"essential,”" "useful but not essential,” or "not
necessary." For test-retest reliability, 45
participants completed the SMTQ again after
a two-week interval.

Data Analysis: Descriptive statistics were
calculated for demographic  variables.
Confirmatory factor analysis (CFA) based on
structural equation modeling was used to
examine construct validity using LISREL
software. Internal consistency was assessed
using Cronbach's alpha coefficient, and
temporal reliability was evaluated using the
intraclass correlation coefficient (ICC).
Normality assumptions were checked using
skewness, kurtosis, Kolmogorov-Smirnov
tests, and Mardia's coefficient for multivariate
normality.

Results

Descriptive Statistics: The final sample
consisted of 490 athletes, including 163
professional athletes (53 females, 110 males)
and 327 semi-professional athletes (107
females, 220 males). Mean ages ranged from
26.11 to 32.26 years across subgroups.
Skewness and kurtosis values for all subscales
fell within the range of -2 to +2, indicating
univariate normality. Kolmogorov-Smirnov
tests confirmed that all subscales followed a
normal distribution (P>0.01). Mardia's
coefficient for multivariate normality was
below the critical value of 2.51, supporting the
assumption of multivariate normality.
Reliability: Cronbach's alpha coefficients for
the SMTQ subscales ranged from 0.724 to
0.811, with the total scale alpha of 0.813,
indicating satisfactory internal consistency.
Specifically, basic skills (a = 0.729),
performance skills (o =0.811), interpersonal
skills (a =0.724), self-talk (a = 0.798), and
mental imagery (o = 0.802) all exceeded the
acceptable threshold of 0.70. The intraclass
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correlation  coefficients for  test—retest
reliability ranged from 0.775 to 0.921 across
subscales, with the total scale ICC of 0.902 (p
< 0.001), demonstrating excellent temporal
stability.

Construct Validity: Confirmatory factor
analysis was conducted to test the five-factor
structure of the SMTQ. First-order CFA
revealed that all items loaded significantly on
their respective factors, with factor loadings
ranging from 0.51 to 0.85 (all p < 0.01).
Second-order CFA indicated that the five first-
order factors loaded significantly onto a
higher-order mental training factor. Model fit
indices for both first-order and second-order
models were satisfactory: ¥*/df = 1.96 (first-
order) and 1.81 (second-order); RMSEA =
0.055 (first-order) and 0.046 (second-order);
CFI = 0.93 (first-order) and 0.95 (second-
order); NNFI = 0.91 (first-order) and 0.94
(second-order); PNFI = 0.90 (first-order) and
0.92 (second-order); PGFI = 0.93 (first-order)
and 0.96 (second-order). The second-order
model demonstrated slightly better fit,
supporting the hierarchical structure of the
SMTQ.

Conclusion

The present study aimed to evaluate the
psychometric properties of the Persian version
of the Sport Mental Training Questionnaire in
professional and semi-professional athletes,
interpreting findings within contemporary
cognitive—motor  simulation  frameworks.
Overall, results demonstrated that the Persian
SMTQ possesses satisfactory validity and
reliability, supporting its use in Iranian athletic
populations. From a contemporary cognitive-
neuroscientific perspective, these findings are
interpretable  within  several theoretical
frameworks. Functional equivalence theory
(Jeannerod, 2001) posits that mental imagery
and physical execution share overlapping
neural substrates. The strong performance of
the mental imagery subscale in this study, with
factor loadings comparable to those in the

original validation, suggests that Iranian
athletes' mental imagery abilities engage
similar cognitive-neural mechanisms as those
documented in Western samples. This aligns
with neuroimaging studies demonstrating that
mental practice activates premotor cortex,
supplementary motor area, and cerebellum—
regions involved in motor planning and
execution (Decety, 1996; Munzert et al.,
2009). The predictive processing hypothesis
(Clark, 2013) offers another interpretative
framework. According to this view, the brain
continuously generates predictive models of
sensory consequences based on motor
commands. Mental training, through repeated
simulation of motor scenarios in the absence
of environmental feedback, may strengthen
these predictive models, thereby enhancing
motor control efficiency. The strong
performance of the performance skills
subscale, particularly items related to
refocusing and emotional control, may reflect
athletes' ability to generate accurate
predictions about competitive situations and
regulate their responses accordingly.

Embodied cognition approaches (Wilson,
2002; Barsalou, 2008) emphasize that
cognitive processes are grounded in bodily
states and sensorimotor experiences. Within
this framework, mental training is not merely
abstract cognitive rehearsal but involves re-
enacting sensorimotor experiences associated
with skilled performance. The significant
correlations between self-talk, imagery, and
performance skills subscales in this study may
reflect this embodied dimension of mental
training, as these techniques draw upon
athletes' accumulated sensorimotor
experiences. The shared neural networks
model (Holmes & Calmels, 2008) suggests
that mental and physical practice engage
common brain networks, though with different
activation patterns. The hierarchical structure
of the SMTQ, with distinct but related
subscales, may correspond to the distributed
neural networks involved in mental training.
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Basic skills (self-confidence, goal setting)
may relate more to prefrontal cortical
networks involved in executive functions and
self-regulation. Performance skills (emotional
control, relaxation, refocusing) may engage
limbic and paralimbic regions involved in
emotional  processing and  autonomic
regulation. Interpersonal skills may involve
social cognitive networks, including the
temporoparietal ~ junction and  medial
prefrontal cortex. Self-talk and imagery
techniques may recruit language-related areas
(Broca's area, left inferior frontal gyrus) and
visuospatial processing regions (occipital
cortex, parietal lobe), respectively.

In conclusion, the Persian version of the Sport
Mental Training Questionnaire represents a
valuable addition to the assessment tools
available for sport psychology research and
practice in Iran. Its theoretical grounding in
contemporary cognitive—-motor simulation
frameworks enhance its interpretability and
supports its use in both applied and research
settings. By enabling reliable and valid
assessment of athletes' mental training
capabilities, this instrument can contribute to
the  development of  evidence-based
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psychological interventions aimed at
enhancing athletic performance and well-
being.

Keyword: Sport Mental Trainingt
Construct Validity¢ Cognitive and Motor
Simulation¢  Functional  Equivalence
Theory.
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