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Abstract

The aim of the present study was to examine the effect of computer-based cognitive training on
sport self-efficacy and free-throw performance in adolescent basketball players. This study
employed a quasi-experimental design with pretest—posttest and a control group. The statistical
population consisted of male adolescent basketball players aged 15 to 17 years, from which 37
individuals were selected through convenience sampling and randomly assigned to
experimental and control groups. The experimental group participated in computer-based
cognitive training using the Captain’s Log software for five weeks, with two sessions per week,
while the control group continued their regular basketball practices. Data collection instruments
included the Sport Self-Efficacy Questionnaire and a basketball free-throw performance test.
The results of ANCOVA indicated that the computer-based cognitive training led to a
significant improvement in sport self-efficacy and free-throw performance. Overall, the
findings suggest that computer-based cognitive training can be considered an effective
approach for enhancing both psychological and skill-related components in adolescent athletes.
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Extended Abstract
Background and Purpose

Success in interactive and open-skill sports, such as basketball, is influenced not only by
physical fitness, technical proficiency, and psychological preparedness, but also by an athlete’s
cognitive capacity. In constantly changing environments, athletes are required to make rapid,
accurate decisions under pressure. This demand highlights the critical role of cognitive
functions—particularly executive functions including working memory, cognitive flexibility,
and inhibitory control—in athletic performance (Huijgen et al., 2015; Vestberg, Gustafson,
Maurex, Ingvar, & Petrovic, 2012). Recent meta-analytic evidence confirms a significant
association between cognitive performance and athletic expertise, suggesting that elite athletes
outperform non-elites on a variety of cognitive tasks (Scharfen & Memmert, 2019).

Computer-based cognitive training has emerged as a practical and scientifically supported
approach for enhancing these cognitive abilities in both clinical and athletic populations. Such
programs use adaptive algorithms to tailor task difficulty to the individual’s capacity, thereby
maximizing engagement and cognitive stimulation while avoiding under- or over-challenging
experiences (Klingberg, 2010). Studies have shown that regular cognitive training—typically 30
to 45 minutes per session, over several weeks—can lead to improvements in executive function
and sport-specific cognitive performance (Choi & Medalia, 2005; Moreau & Conway, 2013).
These improvements may translate into more efficient decision-making, quicker reaction times,
and enhanced situational awareness during competition (Ghasemian et al., 2024; Wilke & Vogel,
2020). In addition to cognitive gains, recent research has also explored the psychological benefits
of cognitive training, particularly regarding self-efficacy—a construct defined as one’s belief in
their ability to succeed in specific situations. According to Bandura’s theory (1997), self-efficacy
plays a key role in motivation, resilience, and actual performance(Bandura, 1997). Athletes with
higher levels of self-efficacy are more likely to perform successfully under pressure, manage
anxiety, and recover from setbacks. Cognitive training may contribute to enhanced self-efficacy
by fostering a sense of mastery and control through improved mental processing (Diamond &
Ling, 2016). For example, in combat athletes, cognitive training has been shown to increase both
self-efficacy and physical performance, such as muscle force production (Slimani & Chéour,
2016). Systematic reviews of digital cognitive training also indicate improvements in motivation,
engagement, and perceived competence (Lampit et al., 2019).

Despite these promising findings, few studies have directly examined the dual impact of computer-
based cognitive training on both cognitive performance and psychological variables such as self-
efficacy, especially in adolescent athletes. This gap is particularly salient in open-skill sports like
basketball, where athletes must integrate perceptual, cognitive, and motor processes rapidly and
repeatedly throughout gameplay. Moreover, adolescence is a critical developmental window during
which cognitive and executive functions undergo significant maturation (Crone, Wendelken,
Donohue, van Leijenhorst, & Bunge, 2006), making it a potentially sensitive period for cognitive
interventions. This research aims to examine the effects of computer-based cognitive training on
sport performance abilities and athletes’ confidence in their performance under game-like
conditions. The results may contribute to a better understanding of the role of cognitive training in
talent development, psychological support, and performance strategies in youth sport settings.

Materials and Methods

A semi-experimental design with pre-test and post-test measures was employed. The sample
consisted of 37 athletes aged 15 to 18 years in Kerman, Iran, who were selected through
convenience sampling from local basketball training centers. Using G*Power analysis (f = 0.25,
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a = 0.05, power = 0.80), the minimum required sample size was determined to be 34; however,
40 participants were initially recruited to account for potential attrition. Following participant
dropout, the final sample included 18 athletes in the intervention group and 19 in the control
group. Both groups completed a sport self-efficacy questionnaire and a basketball free-throw test
during the pre-test phase. The experimental group then engaged in 10 sessions of CCT over five
weeks, using the Captain’s Log software. Training sessions took place twice weekly for five
weeks in a basketball facility, with each session lasting 30 to 45 minutes. The control group did
not receive any intervention during this period. The Captain’s Log software provided adaptive
training tasks based on each participant’s performance, incorporating a baseline assessment
followed by progressive cognitive challenges. This software is multidimensional and culturally
neutral, featuring over 50 exercises designed to improve processing speed, accuracy, and
executive functioning (Rahmani, Rahimian boogar, Talepasand, & Nokani, 2017).

To assess performance outcomes, two main tools were used. The Sport Self-Efficacy
Questionnaire (Sahraeian, 2016)measures athletes' confidence across 22 items using a 0—100
rating scale. It has demonstrated excellent reliability (Cronbach's alpha = 0.97; split-half =
0.94). Basketball performance was assessed using the free-throw shooting test, with scoring
based on the Eifert method: 2 points for successful baskets, 1 point for hitting the rim, and 0 for
a complete miss. After the intervention, post-tests were administered to both groups under
similar conditions. All procedures were approved by the Research Ethics Committee of Islamic
Azad University, Khorasgan Branch (IR.JAU.KHUISF.REC.1403.522). The findings of this
study are expected to contribute to the growing body of research on the role of cognitive training
in sport performance and athlete self-efficacy, particularly in youth settings.

Results

Descriptive statistics including means and standard deviations were used to characterize the sample.
The normality of data distribution and homogeneity of variances were assessed using the Shapiro-
Wilk and Levene’s tests, respectively, confirming that assumptions were met (p > .05). Descriptive
results showed improvements in both athletic self-efficacy and free-throw performance scores from
pre-test to post-test in the cognitive training group compared to the control group.

ANCOVA results indicated a statistically significant effect of computer-based cognitive training on
both dependent variables after controlling for pre-test scores. For athletic self-efficacy, a significant
difference between groups was found (F(1,34) = 36.6, p <.001, n?> =.15). Similarly, for basketball
free-throw performance, group differences were significant (F(1,34) = 69.59, p < .001, n*> = .63).
Specifically, the adjusted post-test mean scores for self-efficacy were 74.35 (+1.55) for the
intervention group and 68.90 (+1.50) for the control group. For free-throw performance, adjusted
means were 13.90 (+0.48) and 8.66 (+0.46) for the intervention and control groups, respectively.
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Figure 1: Mean Scores for Sport Self-Efficacy (A) and Basketball Throw Scores (B) in Two Groups"
Conclusion

The findings demonstrated that participants in the CCT group showed greater improvements in
both athletic self-efficacy and free-throw performance compared to the control group. These
results suggest that CCT can serve as a complementary method to enhance both psychological
and motor skills in young athletes. The improvement in self-efficacy aligns with previous
research emphasizing the role of cognitive functions—such as working memory, attentional
control, and cognitive flexibility—in shaping athletes’ psychological readiness and confidence
(Diamond & Ling, 2016; Slimani & Chéour, 2016). According to Bandura’s theory of self-
efficacy (1997), repeated successful experiences, even in digital training environments,
contribute to stronger beliefs in one’s capabilities, reinforcing confidence in performance.
Additionally, the enhancement of free-throw performance may be attributed to the
strengthening of cognitive mechanisms such as selective attention, decision-making, and
reaction time—skills directly involved in basketball execution (Faubert, 2013; Vestberg,
Reinebo, Maurex, Ingvar, & Petrovic, 2017; Xiang et al., 2023). This supports earlier findings
in sports like football, shooting, and martial arts, where CCT improved decision quality and
performance outcomes. Overall, the study supports the integration of CCT into athletic training
programs as a modern, multidimensional approach to enhance psychological constructs like
self-efficacy and improve technical skills. Coaches, educators, and sport psychologists are
encouraged to consider such digital interventions in youth development settings.
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