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Abstract

This study aimed to investigate the psychometric of the Persian version of the Learning,
Executive, and Attention Functioning (LEAF) scale in athletes. The statistical sample
consisted of 252 (female=152, male=100) Iranian athletes over 17 years old who were
selected using the snowball sampling method via sending an online questionnaire. The
research tools, including the LEAF scale for adults (Castellanos et al., 2018) and the
Barkley Functional Impairment Scale (2011), were used to examine the concurrent
validity. The second order confirmatory factor analysis of the scale was used to examine
the construct validity of the model. The obtained results showed that the model has a good
fit such that all domains (i.e., comprehension of conceptual learning, factual memory,
attention, processing speed, visual organization, sequential processing, working memory,
solving a novel problem, mathematics, reading, written expression) showed a high factor
loading or correlation with their main dimensions (p<0.001). Using Cronbach’s alpha, the
internal consistency reliability was obtained to be over 0.7 and turned out to be desirable.
The correlation between the scores of dimensions and the scale domains was 0.33-0.89,
indicating an appropriate validity. The results of the differences analysis to examine the
diagnostic validity showed the score of 4 as the cutoff point. MANOVA showed that
athletes are significantly different in executive functions based on the level of competition
and these functions improve in athletes by increasing the competition level. As the LEAF
has appropriate reliability and validity coefficient among adult Iranian athletes, it is
suggested that this scale be used in the future sport researches.
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Extended Abstract

Background and Purpose

Executive functions are brain functions that deal with voluntary and purposeful
behaviors and contribute to the integration and goal-oriented management, so that
people can simultaneously consider short-term and long-term consequences,
evaluate their behaviors, and modulate and adjust them (1). In order to explain the
executive functions, several models have been proposed, which play a large role
in understanding and describing them. The cognitive model puts emphasis on the
important role of working memory in complex activities and considers it as an
integral part of executive functions (2). The executive function factors include
working memory (simultaneous processing and storage of a stimulus), response
inhibition (stopping sudden responses and resistance to distractions and
interferences) and cognitive flexibility (mental state-, response-, or task-shifting,
and rapid processing fluency) (3). The term “executive functions” is an umbrella
term that encompasses all the complex cognitive processes involved in regulating
thoughts, feelings, planning, monitoring and cognitive control of behavior and
emotions until the goals are reached (4). The central core of executive functions
includes self-directed attention, which is considered as the central executive
function because it serves a gate keeping role for other executive functions.
Executive functions include working memory (processing and storage of a
stimulus or event simultaneously), response inhibition (suppression of a sudden
and impulsive response and resistance to distractions and interferences), and
cognitive flexibility (mental state-, response-, or task-shifting, and rapid
processing fluency) (6).

Materials and Methods

This research was a descriptive-developmental study. Among all Iranian male and
female athletes over 17 years old, 252 were selected to participate in this study
through a snowball sampling method by sharing the questionnaire. Two
instruments were used in this study: (a) Learning, Executive, and Attention
Functioning for Adults (LEAF-A) scale designed by Castellanos et al. in 2018.
This 55-item scale has 3 dimensions and 11 subscales. Cognitive learning
subscales include conceptual learning and perception (items 1-5), and factual
memory (items 6-10). Cognitive-executive function subscales include attention
(items 11-15), processing speed (items 16-20), visual-spatial organization (items
21-25), sustained sequential processing (items 26-30), working memory (items
31-35), and new problem solution (items 36-40). Academic subscales include
mathematical skills (items 41-45), reading basic skills (items 46-50), and written
expression skills (items 51-55); (b) Barkley’s Adult scale designed by Barkley in
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2012. The reliability and validity of this scale were assessed by Mashhadi et al. in
Iran in 2011. This 89-item scale includes 5 subscales. After the approval of the
proposal in the research council of the faculty, the permission for questionnaire
translation and psychometric analysis was obtained from the designer of the
questionnaire. First, the questionnaire was translated from English to Persian by
a translator. The items were then back-translated from Persian to English by a
bilingual person with extensive knowledge in the field of sport psychological
skills. After that, the two translators investigated the differences between two
inventories. Next, some individuals were interviewed to fully and
comprehensively investigate the understandability of items in the Persian version.
The online questionnaire was created using Google Forms and shared via
WhatsApp. Moreover, full information related to the research was mentioned at
the beginning of the questionnaire and the subjects recorded their informed
consent in the questionnaire.

Findings

The results of descriptive findings showed that a total of 100 subjects (39.7%)
participating in this study were male and 152 (60.3%) were female. Among the
subjects, 100 (39.7%) had a sports history of 1-5 years, 72 (28.6%) had a sports
history of 5-10 years, and 80 (31.7%) had a sports history more than 10 years.
Cronbach’s alpha reliability in all dimensions of the LEAF was calculated to be
above 0.7, so it was desirable. Moreover, the correlation between scores of the
LEAF-A dimensions and areas is between 0.33 and 0.89, all of which are
significant at the level of 0.001, indicating a desirable reliability. The skewness
and elongation indices were used to evaluate the assumption of the normal
distribution. These indices were between +2 and -2 in all dimensions.
Furthermore, the distribution of scores was found to be normal using the
Kolmogorov-Smirnov normality test (all significances are more than 0.05). This
evidence indicates the normality of the distribution of scores. In the measurement
model of the LEAF-A scale, the relative chi-square index of the model was equal
to 2.19, indicating the desirable status of this index in the model. The value of fit
indices Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI) was also
above 0.9. The value of Root Mean Squared Error of Approximation (RMSEA)
as the most important total fit index was equal to 0.065, indicating that the model
properly fits the data in general. Executive dysfunction and its dimensions,
including time management, self-organization, self-control, self-motivation, and
emotional self-regulation were significantly correlated with the LEAF
dimensions, including cognitive learning, executive functions, and academic
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dimension (p<0.001) such that the correlation between variables was obtained to
be between 0.5 and 0.83.

Conclusion

The LEAF-A is a valid tool with proper reliability and validity to measure the
executive functions in athletes (7). The results of multivariate analysis of variance
(MANOVA) showed that athletes have only differences in executive functions
based on the level of competition such that in both dimensions of cognitive
learning and executive-cognitive function, there was a significant difference
between the athletes who competed at the regional level and the national and
international athletes (P<0.001) and 6.6% of the individual differences in learning
dimensions is related to the difference between the four groups; however, the
difference in other levels of competition was not significant. The study’s findings
revealed that the status of executive functions in athletes improves with an
increase in the level of competition. The results showed that there is no significant
difference in the main dimensions of the LEAF based on gender, education,
employment status, sports experience and the highest position obtained (p>0.05).
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Table 1- Descriptive findings and correlation coefficients of learning,

implementation and functional attention scale scores
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Table 1- Descriptive findings and correlation coefficients of learning,

implementation and functional attention scale scores
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Figure 1- Learning, execution and functional attention scale measurement model
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Table 2- The fit indices of the measurement model of learning, implementation and
functional attention scale
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Table 3- Correlation results of the dimensions of learning, implementation and
functional attention with the Berkeley Executive Function Deficits Questionnaire
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Table 4- The results of the analysis of differences
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