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Using Artificial Neural Networks (ANN) to Predict Decision Making Under Psychological
Pressure Among Premier League Goalkeepers

Assist. Prof. Dr. Saad Jasim Hammoud
Abstract

The research problem crystallized in the methodological shortcomings of traditional
evaluation methods, which rely on "post-event™ analysis of goalkeepers' error outcomes without
explaining the mental state and psychological pressure preceding the decision. Therefore, the
research aims to design an Artificial Neural Network (ANN) model capable of predicting the
quality of the goalkeeper's decisions (correct or incorrect) based on psychological pressure
variables, in addition to measuring competitive anxiety levels and determining the relative
importance of factors affecting the decision.

The researcher adopted the descriptive approach using the predictive method, as it is the most
suitable for sports modeling and performance foresight studies. The purposive sample included (24)
main goalkeepers from the Iraqi Premier League clubs for the (2023-2024) season. A total of (480)
decisions were analyzed via video and fed into the neural network (70% for network training and
30% for testing), relying on input variables such as cognitive anxiety, somatic anxiety, match
timing, score difference, and match importance.

The results showed that the Artificial Neural Network model achieved a high predictive accuracy of
(84%) in the testing phase, which confirms the superiority of artificial intelligence over traditional
human evaluation that is often affected by bias and emotion. The analysis of variable importance
revealed that "cognitive anxiety" (represented by negative thoughts and attention distraction) is the
strongest factor causing incorrect decisions, with a relative importance of (38%). Additionally, the
data showed that cognitive anxiety levels among goalkeepers were high (with an arithmetic mean of
24.50), indicating the massive mental burden they endure during matches.

The researcher concluded that a breakdown in performance is not random; rather, its probability
increases exponentially in the last ten minutes of close matches due to mental fatigue. Cognitive
anxiety is the primary enemy of the goalkeeper, as it consumes attention and leads to "attention
narrowing."

The researcher recommends the necessity of adopting artificial intelligence technology in clubs
instead of relying solely on traditional analysis. It is also recommended to implement mental
training programs based on "“pressure simulation” to train goalkeepers on handling critical
situations, emphasizing the need to customize psychological preparation programs for each
goalkeeper based on their individual responses.

Keywords: Artificial neural networks, decision-making, psychological pressure, goalkeepers
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