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Objective: Mental toughness is key to athletes’ success, yet its measurement in adolescents
remains underexplored, particularly outside Western contexts. The Mental Toughness
Questionnaire 10 (MTQ-10) offers a brief, efficient alternative to longer versions. This study
investigated the psychometric properties of the Persian MTQ-10 in adolescent football
players.

Methods: A descriptive-correlational design included 285 male adolescent football players
(aged 13-18) from Khuzestan, Iran, selected via convenience sampling. Data from the MTQ-
10 were analyzed using Exploratory Factor Analysis (EFA) and Confirmatory Factor
Analysis (CFA). Convergent, discriminant, and concurrent validity were assessed. Reliability
was estimated using Cronbach’s alpha and Intraclass Correlation Coefficient (ICC). The
questionnaire measures four components: Commitment (2 items), Challenge (2 items),
Control (3 items), and Confidence (3 items) on a five-point Likert scale.

Results: EFA revealed a four-factor structure explaining 54.01% of variance. CFA indicated
satisfactory model fit (CFI = 0.978, TLI = 0.965, RMSEA = 0.07). Convergent and
discriminant validity were confirmed. Concurrent validity showed significant total scale
correlation (r = 0.65, p < 0.01) and subscale correlations (Control r = 0.58, Confidence r =
0.60, Challenge r = 0.61, Commitment r = 0.50, all p < 0.01). Internal consistency was good
(Cronbach’s a. = 0.812; CR = 0.842). Test-retest reliability had excellent temporal stability
(total ICC =0.76, p < 0.001; subscale ICCs: Control 0.67, Confidence 0.58, Challenge 0.61,
Commitment 0.50, all p < 0.001).

Conclusion: The Persian MTQ-10 has valid and reliable psychometric properties for
adolescent football players. It can be used to assess mental toughness, helping sports
psychologists and coaches design tailored training and psychological interventions for young
athletes.
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I\/I ental toughness (MT) is recognized

as a critical psychological construct in sports
psychology, representing an athlete’s
capacity to consistently perform under
pressure, recover from setbacks, and
maintain high levels of motivation and focus
during demanding circumstances. It is
particularly relevant in team sports such as
football, where athletes are exposed to both
physical and mental stressors, including
intense competition, tactical demands, and
social expectations from teammates, coaches,
and parents. Mental toughness contributes
not only to performance outcomes but also to
psychological resilience, well-being, and
long-term engagement in sports.

The widely accepted theoretical framework
for mental toughness is the C4 model,
introduced by Clough et al., which defines
MT across four dimensions: Control,
Commitment, Challenge, and Confidence.
Control pertains to emotional regulation and
maintaining composure under pressure.
Commitment reflects an athlete’s
perseverance and goal orientation, even in the
face of adversity. Challenge refers to
perceiving stressful situations as
opportunities for growth, rather than threats,
and Confidence encompasses self-belief and
trust in one’s abilities as well as in one’s
capacity to influence outcomes positively.
This model provides both a conceptual
framework for research and a practical tool
for designing interventions to enhance mental
toughness.

The Mental Toughness Questionnaire
(MTQA48) is the most widely used instrument
to assess these four dimensions. However, its
48-item length presents challenges in
adolescent and applied settings, including
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respondent fatigue, limited attention spans,
and impracticality in large-scale or field-
based assessments. To address these
challenges, shorter versions of the MTQ were
developed, notably the MTQ18 and MTQ10.
The MTQ10, a 10-item scale, retains items
representing all four C4 dimensions, offering
a brief, psychometrically robust instrument
suitable for adolescent athletes. Its brevity
enhances practicality while maintaining
construct coverage, making it particularly
valuable in youth sport settings.

Despite its advantages, the MTQZ10 contains
negatively worded items, which can
introduce method effects, distort factor
structures, and compromise construct
validity,  especially among  younger
populations.  Therefore, validating the
MTQ10 within specific cultural contexts and
among adolescent athletes is essential.
Teenage football players face complex
developmental, cognitive, and social
demands, including managing intensive
training schedules, competition pressures,
familial expectations, and identity formation.
Consequently, brief, reliable, and culturally
validated measures of mental toughness are
necessary to support both research and
applied practice in youth sports.

The present study aimed to investigate the
psychometric properties of the Persian
version of the MTQ10 among male
adolescent  football players in Iran.
Specifically, the study examined the factor
structure, internal consistency, convergent
and discriminant validity, and test-retest
stability of the MTQ10. By establishing a
valid and reliable measure, the research
provides a practical tool for coaches, sport
psychologists, and educators to assess and
enhance  mental  toughness, thereby
improving performance and well-being
among adolescent athletes.



f@b Functional Research in
iz =4 Sport Psychology

nnnnnnnnnn

Method

Research Design

A descriptive-correlational design was
employed to evaluate the psychometric
properties of the Persian MTQ10. The study
combined exploratory and confirmatory
factor analyses to assess construct validity
and included reliability analyses through
internal consistency measures and test-retest
procedures. This design allowed for a
comprehensive assessment of the scale’s
dimensionality, consistency, and temporal
stability.

Participants

The study included 285 male adolescent
football players aged 13-18 years from
provincial and national leagues in Iran.
Participants  were recruited using
convenience  sampling from  football
academies and clubs. Inclusion criteria
required active participation in organized
football for at least two years and absence of
injuries or medical conditions that could
affect performance. Players with cognitive or
developmental disorders that might impair
comprehension  were  excluded. Most
participants were aged 13-15 years (58.2%),
with the remainder aged 16-18 years.
Distribution by playing position was as
follows: defense (38.9%), midfield (31.6%),
forward (22.1%), and goalkeeper (7.4%).
Competitive experience ranged from 1 to
more than 10 years, with 51.9% reporting 5—
10 years of training. Ethical approval was
obtained from the University’s Human
Research Ethics Committee, and informed
consent was secured from participants and
their guardians.

Materials

The Persian version of the MTQ10, a 10-item
self-report measure of mental toughness, was
used. The questionnaire covers four
dimensions: Control (items 6, 8, 9),
Confidence (items 1, 5, 10), Commitment
(items 2, 4), and Challenge (items 3, 7).

Responses were recorded on a five-point
Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Higher scores
indicate greater mental toughness. Previous
studies have supported the MTQI10’s
predictive validity for well-being, life
satisfaction, and athletic performance.
Procedure

Data collection occurred through a
combination of online and paper-based
administration. Participants completed the
questionnaire under supervision in academy
facilities or via secure online platforms. Prior
to administration, participants and their
guardians received information about the
study objectives, confidentiality, and
voluntary participation. A subsample of 30
participants completed the questionnaire
twice over a two-week interval to assess test-
retest reliability.

Data analysis

Data were analyzed using SPSS 26 and
AMOS 24. Construct validity was first
assessed  through  Exploratory  Factor
Analysis (EFA) using Principal Component
Analysis with Varimax rotation. Sampling
adequacy was evaluated using the Kaiser-
Meyer-Olkin (KMO) test, and Bartlett’s test
of sphericity confirmed the suitability of the
data for factor analysis. Confirmatory Factor
Analysis (CFA) using Structural Equation
Modeling (SEM) evaluated model fit with
indices including CMIN/DF, Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI),
Parsimonious Comparative Fit Index (PCFI),
and Root Mean Square Error of
Approximation (RMSEA). Convergent
validity was assessed via Average Variance
Extracted (AVE), and discriminant validity
was determined by comparing AVE values
with Maximum Shared Variance (MSV) and
Average Shared Variance (ASV). Reliability
was evaluated through Cronbach’s alpha,
Composite Reliability (CR), and test-retest
stability using the Intraclass Correlation
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Coefficient (ICC). Statistical significance
was set at p < 0.05.

Results

Defense was the most common playing
position (38.9%), followed by midfield
(31.6%), forward (22.1%), and goalkeeper
(7.4%). More than half of the participants
(51.9%) reported 5-10 years of football
experience, with the majority competing at
the provincial (64.6%) or club level (33.7%).
The KMO measure of sampling adequacy
was 0.837, and Bartlett’s test of sphericity
was significant (y> = 746.3, p < 0.001),
indicating suitability for factor analysis. EFA
extracted four factors with eigenvalues
greater than 1, explaining 54.01% of the total
variance. These factors corresponded to
Control, Confidence, Commitment, and
Challenge, consistent with the C4 theoretical
framework.

CFA results indicated acceptable model fit:
CMIN/DF =2.81, CFI = 0.978, TLI =0.965,
PCFI =0.609, RMSEA = 0.07, supporting the
four-factor structure of the MTQ10.
Convergent validity was demonstrated, with
all AVE values exceeding 0.50. Discriminant
validity was confirmed, as AVE values were
greater than corresponding MSV and ASV
values for all subscales.

Internal  consistency was satisfactory.
Cronbach’s alpha for the total scale was
0.812, with subscale alphas ranging from
0.700 (Commitment) to 0.730 (Control).
Composite reliability values ranged from
0.710 to 0.842. Test-retest reliability over a
two-week interval yielded ICCs of 0.76 for
the total scale, with subscale ICCs between
0.50 and 0.67, all significant at p < 0.001,
indicating acceptable temporal stability.

Discussion

The findings demonstrate that the Persian
MTQ10 is a valid and reliable measure of
mental toughness in adolescent football
players. The four-factor structure aligns with

the C4 model proposed by Clough et al.
(2002), confirming that Control,
Commitment, Challenge, and Confidence can
be reliably assessed even in a brief 10-item
format. Factor loadings and variance
explained indicate that the scale captures
essential aspects of mental toughness while
remaining concise and practical for applied
contexts.

High internal consistency and adequate test-
retest reliability further support the MTQ10’s
utility for repeated measurements, such as
monitoring changes in mental toughness
during a competitive season or following
psychological interventions. The scale’s
convergent and discriminant  validity
indicates that the dimensions are both
interrelated  and  distinct, allowing
practitioners to identify specific strengths and
areas for development within individual
athletes.

These results are consistent with prior
research on the MTQ10 and extend its
applicability to Persian-speaking adolescent
athletes. Given the unique pressures faced by
youth football players, including academic,
social, and athletic demands, a brief yet valid
instrument such as the MTQZ10 provides an
efficient tool for coaches and sport
psychologists to assess resilience and guide
targeted interventions. For instance,
identifying low scores in Control may inform
strategies for emotion regulation training,
whereas low Challenge scores may highlight
the need for cognitive reframing techniques.
Nevertheless, certain limitations must be
acknowledged. The sample included only
male football players, limiting
generalizability to female athletes, other age
groups, or athletes from different sports.
Cultural factors specific to Iran may also
influence responses, underscoring the need
for cross-cultural validation. Finally, while a
two-week test-retest interval provided initial
evidence of stability, longer-term studies are



necessary to confirm the scale’s consistency

across competitive seasons and
developmental stages.
Future research  should extend the

psychometric evaluation to female athletes,
multiple sports, and broader age ranges.
Examining the MTQ10 in longitudinal
designs would clarify its sensitivity to
interventions and natural developmental
changes in mental toughness. Additionally,
exploring potential moderating effects of
coaching style, parental support, and team
environment may enhance understanding of
contextual influences on mental toughness
development.

Conclusion

The Persian version of the MTQ10 is a
psychometrically sound instrument for
assessing mental toughness in adolescent
football players. It demonstrates a clear four-
factor structure consistent with the C4 model,
strong internal consistency, adequate test-
retest reliability, and robust convergent and
discriminant validity. This tool provides a
practical, brief, and reliable measure for
researchers, coaches, and sport psychologists
to evaluate and enhance psychological
resilience among youth athletes.

By facilitating efficient assessment, the
MTQ10 allows for the identification of
specific mental strengths and weaknesses,
supporting targeted interventions designed to
improve emotion regulation, confidence, goal
commitment, and coping strategies. The
findings contribute to both theoretical
understanding and applied practice in sports
psychology, offering a culturally adapted
instrument for use in Iran and potentially
other Persian-speaking contexts.

Mental Toughness, Short Form,
Questionnaire, MTQ-10, Psychometrics,
Reliability.
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Mental toughness is a key factor affecting
adolescent athletes’ performance, resilience,
and well-being. This study validated the
Persian MTQ-10 among 285 male adolescent
football players in Iran. Exploratory and
confirmatory factor analyses confirmed its
four-factor structure: Control, Confidence,
Commitment, and Challenge. Reliability
analyses showed good internal consistency
and temporal stability. Findings indicate that
the MTQ-10 is a brief, valid, and reliable tool
for assessing mental toughness in youth
sports, offering coaches and sport
psychologists a practical instrument to
monitor, develop, and enhance athletes’
psychological resilience and competitive
performance.

This study was conducted with applied goals and
in compliance with all research guidelines and
ethical principles regarding participants. The
ethical  considerations included informed
voluntary consent, the confidentiality of
participants’ information, and the right of
participants to withdraw from the study at any
time. The study was approved by the Research
Ethics Committee of Islamic Azad University,
Isfahan (Khorasgan) Branch, with the Ethical
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Participants were informed about the purpose of
the research and its implementation stages,
assured about the confidentiality of their
information, free to leave the study whenever
they wished, and informed that the research
results would be available to them upon request.
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