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Extended Abstract

Background and Purpose

The ability to self-regulate during
competitions is a determining factor in the
well-being and performance of athletes
(Balk & Englert, 2020). It is thought that
self-regulation or adaptation of thoughts and
feelings is useful for achieving better
performance (Zimmerman, 2000), as it
allows athletes to adapt their thinking styles
during competitions (Turing, Alfernik, Jordt
& Visscher, 2009). Therefore, it is believed
that elite athletes are more skilled than
beginner athletes in recognizing the
attentional  strategies  required  for
performance (Jonker, Alfernik, Jordet, &
Visscher, 2010). Over the past decade, the
concept of metacognition has been at the
forefront of the self-regulation literature, as
its proper framework encompasses not only

the strategies used for self-regulation but
also the underlying characteristics that
influence these strategies (Wells, 2006).
From a theoretical perspective, individuals
who can direct their learning process
through metacognitive control strategies
(planning, monitoring, and evaluation) are
better able to set goals more smoothly and
efficiently and achieve them (Carujello,
Behzat, & Turan, 2020). Therefore,
metacognitive beliefs about the content of
cognition and its influence are central
concepts of primary metacognitive theories.
Recently, research has begun to identify how
these metacognitive beliefs can impact
metacognitive processes, such as anxiety
states and mental states before and during
performance (Love, Diemond Geoff, 2018;
Love, Diemond, & Geoff, 2019). To date,
variousself-report tools have been developed
to evaluate the self-regulation components

Copyright: © 2023 by the authors. Submitted for possible open access publication under
the terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0002-4507-0382

Psychometrics of the Persian Version of Two...

of sports performance (Dessi, Ryan, 1989;
Farman-Bar, Nik-Nami, Heydar Nia,
Hajizadeh, 2009). However, concerns have
been raised about the limitations of the tools,
including: a) some scales being too lengthy
for use in intensive  competitive
environments; b) some scales being
expensive, making them inaccessible to
certain researchers or athletes; and c) the
criteria lacking the ability to measure sports-
specific metacognitive beliefs and processes
relevant to athletes' competitive experiences
(Love et al., 2018; 2019To overcome these
limitations, Love et al. (2018; 2019)
developed and validated two questionnaires
related to competitive environments: the
MBPQ and the MPPQ. The MBPQ is a five-
factor, 16-item scale designed to assess
positive  metacognitive  beliefs about
competitive anxiety, positive metacognitive
beliefs  about  competitive  arousal,
competitive rumination, negative
metacognitive beliefs about the need to
control competitive thinking, and negative
beliefs about competitive thinking. the
MPPQ is a three-factor, 15-item
questionnaire that includes: cognitive
coordination (planning and directing
thoughts and attention), cognitive evaluation
(evaluating the effectiveness of competing
thoughts), and thought control (the ability to
regulate thoughts during execution). The
psychometric properties of  both
questionnaires have been investigated and
confirmed (Love et al, 2018; 2019).
According to the literature, identifying the
metacognitive beliefs of athletes is important
(Shamsipour Dehkordi & Bahrami, 2016).
However, to the authors' knowledge, there is
currently no questionnaire in Iran
specifically designed  to evaluate
metacognitive beliefs and processes in the
context of sports competitions. Therefore,
based on the application of metacognitive
belief questionnaires about performance and
metacognitive processes during
performance as unique tools to measure
athletes' metacognition, the aim of this study
is to assess the psychometric properties of
these questionnaires in the Persian language.
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Methods & Materials

The method of the present study is
descriptive and has been carried out with the
aim of psychometrics.

Participants

A total of 464 athletes, consisting of 242
males (52.2%) and 222 females (47.8%)
aged 18 years and older (average age 28.3
years), participated in this study. These
athletes hailed from various cities across
Iran and represented 11 different sports
disciplines, including basketball, table
tennis, gymnastics, handball, soccer,
swimming, badminton, canoe polo, rowing,
karate, and volleyball. They participated at
different skill levels: 77.8% at the national
level, 12.7% at the club or recreational level,
and 9.6% at the international level. More
than half (56.1%) of the participants reported
having over 10 years of sports experience,
22.8% reported 10-5 years of experience,
and 21.1% reported 5-1 years of experience.
The participants were fully informed about
the objectives of the study, and their consent
was obtained online.

Data Collection Tools

In this research, personal information
questionnaires and the Persian version of
metacognitive belief questionnaires about
performance and metacognition processes
during performance were used.

1. Personal Information
Questionnaire

Demographic information such as gender,
age, type of sport, sports experience and
competition level of the participants were
collected.

2. Questionnaire of metacognitive
beliefs about performance (MBPQ):
The questionnaire of metacognitive beliefs
about performance includes 16 items related
to five types of metacognitive beliefs: a)
Positive  metacognitive  beliefs about
competitive  concern.  For  example,
"Worrying helps me organize my thoughts
before a race." b) Positive metacognitive
beliefs about competitive arousal. For
example, "I perform best if [ am anxious." c)
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Positive  metacognitive  beliefs  about
competitive rumination; For example,
"Constantly analysing my previous poor
performance helps me avoid future mistakes
and failures." d) Negative beliefs about
competitive thinking. For example, "When I
think about past performance failures, I can't
think about anything else." and e) Beliefs
about the need to control competitive
thought. For example, "If I can't fully control
my thoughts, my performance will suffer."
Each item is rated on a five-point scale (1 =
strongly disagree; 2 = disagree; 3 = neither
agree nor disagree; 4 = agree; 5 = strongly
agree), with higher scores indicating
stronger beliefs. Metacognitive beliefs about
performance have demonstrated adequate
psychometric properties, with reliability
coefficients ranging from 0.74 to 0.80 (Love
etal., 2019).

3. Questionnaire of metacognitive
processes during performance
(MPPQ):

Metacognitive  processes during the
performance is a 15-item tool that assesses
three factors: : Cognitive coordination (i.e.,
planning and guiding thoughts and
attention), cognitive evaluation (i.e.,
evaluating the effectiveness of competing
thoughts), and thought control (i.e., the
ability to regulate thoughts during
execution). Each item is rated on a five-point
scale (1 = strongly disagree; 2 = disagree; 3
= neither agree nor disagree; 4 = agree; 5 =
strongly agree), with higher scores
indicating a greater implementation of the
respective metacognitive processes.
Metacognitive processes during
performance showed good psychometric
properties, with reliability coefficients
ranging from 0.73 to 0.85 (Love et al., 2018).

Research Procedure

Both questionnaires were translated and
adapted based on the recommended
methodology (Howard, 2016). At first, the
questionnaires were translated by two native
Persian translators who were fluent in
English. The first and second researchers,
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who are experts in psychological research,
reviewed the two questionnaires. They then
translated the main items, instructions, and
response options independently. The
translations were compared, and the
translators reached an agreement on the final
unified version. A  bilingual sports
psychologist compared the Persian items
with the original version to ensure that there
were no discrepancies and that the original
meanings were preserved from a technical
perspective . Items that were corrected were
accepted as accurate translations. In the next
step, the clarity of each item was rated by
five Persian-speaking athletes using a 5-
point Likert scale (from "very unclear" to
"completely clear"). . The correction was
then applied to items that received a score of
3 or lower. The final versions of both
questionnaires are shown in Tables 2 and 4.

Findings

After confirming the face and content
validity, the construct validity of both
questionnaires was assessed through
confirmatory factor analysis using structural
equation modeling. The results of the
confirmatory factor analysis on the Persian
version of the Metacognitive Belief about
Performance Questionnaire showed that all
the items have a significant relationship with
their respective subscales. Additionally, the
fit indices of the measurement model
demonstrated that the model was
appropriate. The fit of the final model was
assessed using several indices: the chi-
square statistic was 255.13 with 93 degrees
of freedom, the comparative fit index (CFI)
was 0.916, the Tucker-Lewis index (TLI)
was 0.902, the root mean square error of
approximation (RMSEA) was 0.056 with a
90% confidence interval of 0.054 to 0.072,
the parsimony fit index (PNFI) was 0.698,
the chi-square divided by the degrees of
freedom (y*/df) was 2.74, and the
standardized root mean square residual
(SRMR) was 0.067. The standardized factor
loadings ranged from 0.378 to 0.822 and
were significant at the 0.001 level (see Table
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1). Additionally, the confirmatory factor
analysis of the Persian version of the
Metacognitive  Processes  Questionnaire
during performance revealed that all items
had significant relationships with their
respective subscales. The fit indices of the
measurement  model  indicated  the
appropriateness of the model. The fit of the
final model was assessed with the following
indices: the chi-square statistic was 333.14
with 85 degrees of freedom, the comparative
fit index (CFI) was 0.914, the Tucker-Lewis
index (TLI) was 0.903, the root mean square
error of approximation (RMSEA) was 0.07
with a 90% confidence interval of 0.087 to
0.097, the parsimony fit index (PNFI) was
0.679, the chi-square divided by degrees of
freedom (¥*/df) was 3.31, and the
standardized root mean square residual
(SRMR) was 0.07. Additionally, the findings
in Table 3 showed that all factor loadings
ranged from 0.38 to 0.69 and were
significant at the 0.001 level.

Conclusion

Examining the psychometric properties of
the resulting model showed suitable
convergence validity for both
questionnaires. While the internal reliability
of the Metacognitive Beliefs about
Performance Questionnairewas slightly
lower than that reported for the English
version (0.75 to 0.80; Lau et al., 2019), all
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factors demonstrated high internal validity.
The reliability coefficients ranged from 0.71
to 0.83, exceeding the minimum
recommended threshold. Additionally, while
the internal reliability of Metacognitive
Processes During Performance
Questionnaire was lower than that reported
for the English version (72.0 to -81; Lau et
al., 2019), all internal reliability factors were
above the recommended minimum of 0.71.
ranging from 385 to 698.To examine
concurrent validity, correlations between
five subscales of Metacognitive Beliefs
about Performance and the three subscales
of  Metacognitive  Processes  During
Performance were analysed. Bivariate
correlation and latent factor analysis
revealed positive relationships between most
variables. However, negative beliefs about
the uncontrollability of competitive thinking
were negatively correlated with the
dimensions of competitive self-regulation.
Finally, to evaluate criterion validity,
comparative analyses using independent t-
tests were performed on the subscales of
Metacognitive Beliefs about Performance
and Metacognitive Processes During
Performance across different levels of
competition. Comparative analysis revealed
significant differences between athletes at
highly competitive levels and those at lower
competitive levels, with higher-level athletes
demonstrating more adaptive metacognition
during competitions.
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1. Howard

2. Amos

3. Standard Estimates (SE)

4. Comparative fit index (CFI)

5. Tucker—Lewis’s index (TLI)

6. Root means square error of approximation
(RMSEA)
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Table 1- Fix indexes of Metacognitive Beliefs about Performances Questionnaire
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4. Independent t-tests
5. Degree of Freedom (DF)

1. Composite reliability (CR)
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Table 2.CFA Factor Loadings of the MBPQ Items
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1) Worrying helps me organize my
thoughts before a competition.
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heart, sweaty palms), then I will
perform better.
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6) Worrying before a competition, will
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Figure 1 - factor loading of the standard measurement model of the Persian version of the
metacognitive belief about performance questionnaire
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Table 3- Fix indexes of Metacognitive Processes during Performances Questionnaire
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Table 4.CFA Factor Loadings of the MPPQ Items
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Table 4.CFA Factor Loadings of the MPPQ Items
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Table 4.CFA Factor Loadings of the MPPQ Items
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Figure 2 - factor loading of the standard measurement model of the Persian version of the
metacognitive process’s questionnaire during performance
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Table 5. Descriptive Statistics, Reliability, and Bivariate Correlations among the Studied Variables
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