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Obijective: The present study aimed to investigate the psychometric properties of the Persian
version of the Metacognitive Processes during Performance Questionnaire (MPPQ) in a
population of Iranian athletes.

Methods: This descriptive-correlational study was conducted on 244 male and female
professional and semi-professional athletes from various sports disciplines in Tehran
province. The IQOLA international project was used for questionnaire translation. The
validity (content, construct, convergent, discriminant, and predictive) and reliability (internal
consistency with Cronbach's alpha and test-retest reliability with intraclass correlation
coefficient) of the questionnaire were assessed. Data were analyzed using SPSS-24 and
Lisrel-8 software.

Results: The Content Validity Ratio (CVR=0.81) and Content Validity Index (CVI1>0.79 for
all items) were satisfactory. Confirmatory factor analysis confirmed the good fit of the
original three-factor model, comprising cognitive coordination, cognitive evaluation, and
thought control, (Fit indices: CFI=0.97, RMSEA=0.045). Significant correlations between
MPPQ scores and standard questionnaires (such as MCQ, MAI, FFMQ, CFS, and OMSAT-
3) confirmed its convergent, discriminant, and predictive validity. Reliability, measured by
Cronbach's alpha, was 0.89 for the total questionnaire and ranged from 0.77 to 0.89 for the
subscales. Test-retest reliability using ICC ranged from 0.76 to 0.89.

Conclusion: The results indicate that the Persian version of the Metacognitive Processes
during Performance Questionnaire (MPPQ) has satisfactory validity and reliability in the
population of Iranian athletes and can be used as a valid tool for assessing metacognitive
processes during sports performance by researchers and sport psychology practitioners.
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In the realm of sport psychology, the

regulation of attention and cognitive
processes is paramount for achieving peak
performance. Metacognition, defined as the
knowledge and regulation of one's own
cognitive processes, has emerged as a critical
framework for understanding how athletes
manage their thoughts and focus during
competition. While self-regulation and
attentional control are well-established
contributors to athletic success, the specific
metacognitive processes employed in situ are
less understood. The Metacognitive
Processes during Performance Questionnaire
(MPPQ), developed by Love, Kannis-
Dymand, and Lovell in 2019, was designed
to fill this gap. It is a 15-item instrument
assessing three core facets of metacognition
in athletes: Cognitive Coordination (planning
and directing thoughts and attention),
Cognitive  Evaluation  (assessing  the
effectiveness of competitive thoughts), and
Thought Control (regulating thoughts during
performance). Although the original MPPQ
has demonstrated robust psychometric
properties, these findings are culturally
bound and cannot be directly generalized to
other populations, such as Iranian athletes.
Cultural nuances in cognitive styles,
emotional expression, and competitive
environments necessitate the validation of
psychological tools within specific contexts.
Therefore, this study aimed to conduct a
comprehensive psychometric evaluation of
the Persian version of the MPPQ among
athletes in Tehran, Iran.

Method

Research design

This descriptive-correlational study was
designed as a cross-sectional instrument

validation.

Participants

A sample of 244 professional and semi-
professional athletes (123 male, 121 female)
from 24 individual and team sports in Tehran
province was recruited via random sampling.
Professional athletes were defined as those
with over seven years of experience who had
competed in Asian, global, international, or
national-level events,  while  semi-
professional athletes had 2-7 years of
experience and competed at university or
first-division league levels.

Materials

To establish validity and reliability,
participants completed a battery of
questionnaires such as: Demographic
Information Questionnaire, MPPQ
Questionnaire,  Wells'  Metacognitions
Questionnaire  (MCQ-30), Metacognitive
Awareness Inventory (MAI), Five Facet
Mindfulness Questionnaire (FFMQ),

Coping Flexibility Scale (CFS) and Ottawa
Mental Skills Assessment Tool-3 (OMSAT-
3).

Procedure

The translation and cultural adaptation of the
MPPQ followed the rigorous protocol of the
International Quality of Life Assessment
(IQOLA) project. This multi-stage process
involved forward translation from English to
Persian by two independent translators,
synthesis of translations, assessment of
translation quality by two other experts,
back-translation into English by two
additional bilingual translators, and a final
comparison and review by a panel of
researchers and experts to ensure conceptual,
semantic, and experiential equivalence. Face
validity was confirmed through feedback
from 11 target athletes and 6 specialists.
Data analysis

Statistical analyses were performed using
SPSS-24 and LISREL-8. Content validity
was quantified using the Content Validity



Ratio (CVR) and Content Validity Index
(CVI). Construct validity was examined
through Confirmatory Factor Analysis (CFA)
to test the original three-factor model.
Convergent, discriminant, and predictive
validity were assessed using Pearson
correlation coefficients between the MPPQ
subscales and the relevant subscales of the
other instruments. Known-groups validity
was tested by comparing MPPQ scores
between professional and semi-professional
athletes and between genders using
independent t-tests. Internal consistency
reliability was calculated using Cronbach's
alpha, and temporal stability (test-retest
reliability) was assessed using the Intraclass
Correlation Coefficient (ICC) with a two-
week interval on a subsample of 35 athletes.
Results

Content Validity: The scale-level CVR was
0.81, and all items demonstrated CV1 scores

above the 0.79 threshold, confirming
excellent content validity.
Construct Validity (CFA): The CFA

supported the original three-factor structure
of the MPPQ. All factor loadings were
significant and exceeded 0.50. The goodness-
of-fit indices indicated a strong model fit:
v/df = 1.49 (p=0.0695), CFI = 0.97, IFI =
0.95, GFI = 0.93, AGFI = 0.90, and RMSEA
= 0.045. The KMO measure of sampling
adequacy was 0.859, and Bartlett’s test of
sphericity was significant (> = 1857.994,
p<0.001), confirming the data's suitability for
factor analysis.

Convergent and Discriminant Validity: The
MPPQ subscales showed significant (p<0.01)
and strong correlations with the validating
instruments. Cognitive Coordination
correlated highly with  MAI-Planning
(r=0.799) and MCQ-Cognitive  Self-
Consciousness (r=0.815). Cognitive
Evaluation correlated with MCQ-CSC
(r=0.712) and MAI-Evaluation (r=0.773).
Thought Control correlated strongly with
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CFS-Adaptive Coping (r=0.912), FFMQ-
Non-Reactivity (r=0.820), and OMSAT-3-
Concentration (r=0.812). These patterns
robustly support the scale's convergent and
discriminant validity.

Predictive  Validity:  The  significant
correlations between MPPQ subscales and
established predictors of performance like
adaptive coping (CFS) and concentration
(OMSAT-3) confirm its predictive validity.
Known-Groups  Validity:  Professional
athletes scored significantly higher (p<0.01)
than semi-professional athletes on all MPPQ
subscales and the total score, demonstrating
the tool's ability to discriminate based on
expertise level. In the professional group, no
significant gender differences were found,
whereas in the semi-professional group,
males scored higher than females. This
suggests that at the elite level, highly
developed metacognitive  skills  may
supersede gender-based differences.
Reliability: The MPPQ demonstrated
excellent internal consistency. Cronbach's
alpha was 0.834 for the total scale, and for the
subscales, it was 0.779 (Cognitive
Coordination), 0.841 (Cognitive Evaluation),
and 0.820 (Thought Control). Test-retest
reliability over two weeks was also high, with
ICC values of 0.891 for the total scale and
0.772, 0.899, and 0.764 for the three
subscales, respectively (all p<0.001).
Discussion

The Persian version of the Metacognitive
Processes during Performance Questionnaire
(MPPQ) is a valid and reliable instrument for
assessing in-performance  metacognitive
skills in the population of Iranian athletes.
The findings affirm its robust psychometric
properties, including strong  content,
construct, convergent, discriminant, and
predictive validity, as well as high internal
consistency and temporal stability. The
confirmation of the three-factor structure
underscores the cross-cultural relevance of
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the core metacognitive processes of
coordination, evaluation, and control in
athletic performance.

Conclusion

This tool provides researchers and sport
psychology practitioners in lIran with a
scientifically grounded means to evaluate a
critical  psychological determinant  of
performance. By identifying athletes’
strengths and weaknesses in metacognitive
processing, the Persian MPPQ can inform the
development of targeted mental skills
training programs. Such interventions, rooted
in metacognitive theory (e.g., the S-REF
model and Attentional Control Theory), can
empower athletes to better manage their
cognitive resources, regulate disruptive
thoughts, and maintain optimal focus under
pressure, ultimately facilitating superior and
more consistent competitive performance.

Metacognition, Adaptive Strategy,
Mindfulness, Focus, Psychometrics, MPPQ
Questionnaire, Athletes.

Article message

Based on the comprehensive psychometric
evaluation, the Persian version of the
Metacognitive Processes during Performance
Questionnaire (MPPQ) demonstrates
excellent validity and reliability among
Iranian athletes. The confirmatory factor
analysis confirmed the original three-factor
structure, and strong correlations with
established measures support its convergent,
discriminant, and predictive validity. High
internal consistency (Cronbach's alpha =
0.89) and test-retest reliability (ICC = 0.89)
were  found. The tool effectively
discriminates between professional and semi-
professional athletes. Therefore, the Persian
MPPQ is a valid and reliable instrument for
assessing in-performance metacognitive
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skills in the Iranian sports context, useful for
both researchers and practitioners in sport

psychology.
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