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Abstract

The present study aimed to design and estandardization a software application for assessing
decision-making speed and accuracy in futsal players. Given the lack of standardized tools with
confirmed validity and reliability in this domain, the software was developed using JavaScript,
HTML, and CSS programming languages and was deployed on a Windows platform. A set of 70
selected images from international futsal competitions, curated by experienced coaches and
instructors, was loaded into the software as test stimuli. During the test, participants were required
to make the most appropriate decision-pass, shoot, or dribble-in the shortest possible time and
with high accuracy. To assess the concurrent validity of the software, its results were compared
with those of an established football decision-making assessment tool. Reliability was evaluated
through a test-retest procedure with a one-week interval, and Cronbach’s alpha coefficient was
calculated. The results indicated that the developed software demonstrated satisfactory validity
for both decision-making speed (r = 0/87) and accuracy (r = 0/78). Additionally, the reliability
values for speed (r = 0/82) and accuracy (r = 0/73) were deemed acceptable. Given its low cost,
user-friendly interface, and independence from internet connectivity, the introduced software
serves as a practical and flexible tool for researchers and coaches alike.
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Extended Abstract
Background and Purpose

Decision-making is a fundamental cognitive skill essential for high-level performance in
dynamic team sports such as futsal. In these fast-paced and highly interactive environments,
players must continuously interpret complex game situations and respond with precise, timely
decisions under intense physical and psychological pressure. Effective decision-making
directly influences the outcomes of both individual and team performance, often determining
success or failure in critical moments of play. Despite its recognized importance, there remains
a notable lack of standardized, domain-specific tools designed to accurately assess decision-
making speed and accuracy within the context of futsal. Existing assessment methods-including
video-based tasks, computer simulations, and virtual reality systems-although useful, are often
limited by several practical constraints. These may include high financial costs, the need for
specialized equipment or software, limited portability, and reliance on consistent internet
connectivity, which can hinder their accessibility and application, particularly in resource-
limited training environments. Given these challenges, there is a pressing need for the
development of more accessible, reliable, and ecologically valid tools tailored specifically to
the cognitive demands of futsal. The present study aims to fill this gap by designing and
validating a practical software-based tool that allows for the assessment of cognitive decision-
making in futsal players. This tool is intended to be cost-effective, easy to use, and adaptable
across a variety of training settings, making it suitable for coaches, sport psychologists, and
researchers alike. By offering a practical alternative to existing methods, this software has the
potential to enhance talent identification, performance analysis, and cognitive training in the
sport of futsal

Materials and Methods

This applied developmental study involved the design and implementation of a Windows-based
software application using JavaScript, HTML, and CSS. Seventy match-play images were
selected from international futsal competitions by a panel of five expert coaches. These images
were integrated into the software as decision-making stimuli. Participants were instructed to
choose the optimal action-pass, shoot, or dribble-for each scenario, aiming for both accuracy and
speed. The software consists of three main sections: a familiarization phase with 20 training
images, an instructional module, and the main test session with 70 scenarios. Upon completion,
the software automatically calculates key performance indicators such as response time, total test
duration, and the number of correct decisions, which are then exported in Excel format for further
analysis. Twenty university-level futsal players (mean age =23 + 5.5 years), all with prior playing
experience, voluntarily participated in the study. To establish concurrent validity, participants
completed both the newly developed futsal software and an established football decision-making
test (Bohloul et al., 2024), using a counterbalanced design to control for order effects. Test-retest
reliability was assessed by repeating the futsal test after one week under identical conditions.

Results

The concurrent validity analysis revealed strong correlations between the new futsal software and the
existing football tool. Pearson correlation coefficients were r = 0/87 for decision-making speed and r
= (/78 for accuracy, both statistically significant at p < 0/01 These results support the tool’s validity
in measuring core decision-making constructs. Regarding reliability, Cronbach’s alpha values were
0/82 for speed and 0/73 for accuracy, indicating good internal consistency and test-retest reliability.
These findings demonstrate that the software provides stable and replicable results over time.
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Conclusion

This study presents the development and validation of an innovative, accessible tool specifically
designed to assess decision-making performance in futsal athletes. By integrating high-
resolution, context-rich images derived from real competitive scenarios, the software
effectively simulates the cognitive demands of in-game decision-making. Its structured yet
concise format reduces cognitive fatigue while maintaining the complexity necessary to reflect
realistic playing situations. Unlike many traditional assessment methods that rely on expensive
equipment, specialized software, or stable internet access, this tool operates offline and is both
technically and financially accessible. Its intuitive interface and compatibility with various
devices enhance its usability in a wide range of training and research settings.

The software’s strong concurrent validity and solid test-retest reliability suggest that it can serve
as a trustworthy and replicable instrument for evaluating key cognitive parameters-namely
decision speed and accuracy-in futsal players. These qualities make it a valuable resource not
only for coaches seeking to monitor and enhance athlete performance but also for researchers
and sport psychologists interested in exploring the cognitive aspects of game intelligence.
Additionally, the tool’s modular design allows for easy adaptation to other team sports by
simply replacing the image-based stimuli with sport-specific scenarios, making it potentially
useful for disciplines such as basketball, handball, or rugby.

Looking ahead, future research should aim to evaluate the software’s ecological validity across
broader participant populations, including different age groups, competitive levels, and
genders. Moreover, assessing its responsiveness under varied psychological states-such as time
pressure, cognitive fatigue, or acute stress-could provide deeper insights into its applicability
for real-world performance monitoring. Overall, this tool represents a promising advancement
in bridging the gap between laboratory-based cognitive assessment and the fast-paced, high-
stakes demands of competitive team sports.
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