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I. INTRODUCTION 
Working memory is a fundamental 

component of higher-order cognitive functioning. 

It enables the temporary storage and manipulation 

of information required for learning, problem-

solving, and decision-making [1]. The system 

includes verbal working memory, which processes 

language and numerical information, and visual-

spatial working memory, which supports visual 

and spatial processing. Attention plays a critical 

role in maintaining and updating relevant 

information during cognitive tasks [2]. Action 

video games place high demands on attention, 

rapid information processing, and simultaneous 

management of multiple stimuli, all of which are 

closely related to working memory [3]. Although 

some studies report cognitive benefits associated 

with action video game play, findings remain 

inconsistent, particularly for verbal working 

memory. In addition, many studies do not clearly 

distinguish between game genres or specific 

working memory components [4]. Therefore, the 

present study aimed to compare verbal and visual-

spatial working memory performance between 

action video game players and non-players. 

 

II. METHODS 
A total of 42 male participants aged between 18 

and 25 years were recruited for this study, comprising 

21 action video game players and 21 non-players. 

Participants were screened before enrolment using a 

video game experience questionnaire. Individuals 

were classified as gamers if they reported playing 

video games for at least 1 hour per day, 5 days per 

week, for a minimum of 1 year. Weekly gaming 

duration was further assessed using a self-report 

multiple-choice questionnaire with five response 

options ranging from none or less than 1 hour to 4 

hours or more per day on weekdays. Participants who 

did not meet these criteria were assigned to the non-

gamer group. All participants reported being free 

from cognitive and physical impairments. Working 

memory performance was assessed using two 

standardised measures. Verbal working memory was 

evaluated using the Digit Span Test, while visual-

spatial working memory was measured using the 

Corsi Block Tapping Test. Each test was 

administered with two trials under standardised 

conditions. independent samples t-tests were 

performed to compare verbal and visual-spatial 

working memory performance between gamers and 

non-gamers. 

 

III. RESULTS AND DISCUSSION 
Figure 1 indicates that gamers (M = 28.0) 

achieved significantly higher scores than non-gamers 

(M = 18.8) on the verbal working memory task (p < 

0.05), demonstrating a clear group difference. This 

finding suggests that regular engagement in action 

video games is associated with an enhanced ability to 

recall and manipulate verbal information. 

 
*p < 0.05 

 

Fig. 1. Comparison of mean verbal working memory scores 
between gamers and non-gamers 

 

One plausible explanation relates to the cognitive 

demands inherent in action video games. These 

games require players to follow complex 

instructions, process auditory cues, and retain 

sequences of objectives in real time. Such demands 

may strengthen the central executive component of 

working memory, particularly attentional control and 

information updating processes. In addition, frequent 

multitasking and rapid attentional shifts during 

gameplay may promote cognitive flexibility and 

more efficient encoding strategies. These adaptations 

may transfer to improved performance on verbal 
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working memory measures such as the Digit Span 

Test. This interpretation aligns with previous 

research reporting that action video game players 

demonstrate superior attentional control and faster 

cognitive processing, both of which are linked to 

enhanced memory performance [3][5].  

 
*p < 0.05 
Fig. 2. Comparison of mean visual-spatial working memory 

scores between gamers and non-gamers 

 

Similarly, Figure 2 shows that gamers (M = 20.1) 

outperformed non-gamers (M = 13.9) on the visual-

spatial working memory task (p < 0.05). This finding 

indicates stronger spatial information processing and 

manipulation among gamers. Action video games 

often require navigation through complex 

environments, tracking multiple moving objects, and 

making rapid spatial decisions under time 

constraints. These repeated demands may enhance 

visual attention, spatial awareness, and the ability to 

update spatial representations. Improved reaction 

time and hand-eye coordination developed through 

gameplay may also support more efficient spatial 

processing. This pattern aligns with previous 

research reporting enhanced visual attention and 

visual-spatial working memory among action video 

game players [4]. 

 

IV. CONCLUSIONS 
The findings indicate that experience with action 

video games is associated with enhanced core 

cognitive functions, particularly working memory 

across both verbal and visual-spatial domains. These 

results suggest that repeated exposure to cognitively 

demanding gaming environments may contribute to 

improvements in attentional control, information 

updating, and memory processing efficiency. Future 

research should include larger and more diverse 

samples to improve generalisability. Longitudinal 

and experimental designs are also needed to 

determine whether gaming experience directly 

enhances cognitive performance and to examine the 

long-term stability of these effects. 
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