
Library Progress International 
Vol.44 No. 3, July-December 2024: 
P. 25473-25483 
 

Print version ISSN 0970 1052 
 Online version ISSN 2320 317X 

Original Article Available online at www.bpasjournals.com 
 

Library Progress International| Vol.44 No.3 |July-December 2024                                                25473 

Comparative Effects of Augmented Reality and General Coordination 
Training on Cognitive Performance and Fatigue 

 
Yujin Lee1, Subin Lee1, Dongyeop Lee1, Jiheon Hong1, Jinseop Kim1, Yeongyo Nam1, Jaeho Yu*1 

 

 
1Department of Physical Therapy, Sun Moon University, Asan, Republic of Korea 
* Corresponding authors: Jaeho Yu, Email: naresa@sunmoon.ac.kr 
 

 
How to cite this article: Yujin Lee, Subin Lee, Dongyeop Lee, Jiheon Hong, Jinseop Kim, Yeongyo Nam, Jaeho 
Yu (2024) Comparative Effects of Augmented Reality and General Coordination Training on Cognitive 
Performance and Fatigue. Library Progress International, 44(3), 25473-25483 
 

Abstract 
Purpose: This study aimed to investigate the effects of augmented reality (AR)-based coordination training 
compared to general coordination training on cognitive function and mental fatigue in healthy adults. 
Material and methods: The study involved 42 healthy university students aged 20 to 25. Participants provided 
informed consent and were randomly assigned to an AR training group or a general physical therapy group. The 
intervention consisted of a coordination exercise program conducted three times a week for 20 minutes over four 
weeks. Cognitive measures, including attention, concentration, coordination ability, hand coordination, and 
memory, were assessed pre- and post-intervention using the Slalom Bask test, throwing and catching tasks, the 
Cotras-Pro memory test, and the Fatigue Severity Scale (FSS). Statistical analyses, including paired t-tests and 
independent t-tests with significance set at α = 0.05. 
Results: After four weeks of intervention, the AR-based coordination training group exhibited significant 
improvements in slalom and ball throwing performance, as well as increased concentration and coordination 
abilities. While the AR group showed a significant increase in memory (Cotras-Pro scores), the control group did 
not. Independent samples t-tests confirmed significant differences in slalom and ball throwing performance 
between the groups. Both groups reported changes in fatigue levels, with significant differences in several 
sections. No significant differences in fatigue were observed between groups. 
Conclusions: AR-based coordination training significantly enhances cognitive function compared to traditional 
physical therapy. This research suggests that AR training, utilizing real-time visual feedback, is an effective self-
exercise method for cognitive improvement and is particularly beneficial in underprivileged settings. 
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Introductions 
Movement is a fundamental activity that involves muscle contraction and the spatial movement of limbs, enabling 
the body to perform work. To engage in physical exercise, the body relies on energy; when energy levels deplete, 
fatigue sets in, affecting performance in various ways [1]. Fatigue is not merely a temporary state—it can persist, 
disrupting daily life and mental well-being. Without sufficient energy, the body’s capacity for automatic 
movement, physical composure, task completion, and stress management diminishes, leading to a decline in 
overall performance, especially in athletic activities [2,3]. While fatigue hampers performance, physical exercise 
offers a unique opportunity for both physical and cognitive development. Engaging in regular exercise has been 
shown to improve self-esteem, lower the risk of disease, and enhance cognitive functions, such as learning and 
memory [3,4]. Recent research emphasizes the critical role of coordination exercises in boosting cognitive 
performance, including executive functions like problem-solving and decision-making [3,4,5]. Even short periods 
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of bilateral coordination exercise can improve visuospatial perception, attention, working memory, and 
neurocognitive processing speed [3,5]. 
This growing body of research on coordination exercises highlights the value of coordination exercises in 
improving cognitive health. In parallel with these findings, advancements in technology have introduced 
augmented reality (AR) as a tool to enhance traditional exercise. AR integrates digital elements with the real 
world, offering users an immersive experience [6]. With improvements in hardware and software, AR has become 
more realistic and accessible through mobile devices, leading to its widespread use in fields such as education [7], 
sports, and medicine [6,8,9]. The increasing popularity of AR has sparked a surge of research exploring its 
potential benefits, including its application in enhancing physical exercise [10]. 
For instance, AR has been shown to improve learning outcomes by boosting performance and motivation [6,11]. 
Lin and colleagues also found that AR-based exercise programs, which provide real-time visual feedback on 
posture and movement, help participants correct their form and increase exercise accuracy [12]. However, AR 
does not come without challenges. Some studies have suggested that AR systems may place higher demands on 
attention, causing participants to overlook key aspects of the task or struggle with teamwork [13,14,15]. For 
example, Kerawalla et al. [14] observed that non-AR environments promoted more exploration and collaboration, 
while AR experiences were more structured and teacher-directed. Additionally, AR seemed to benefit lower-
performing students more than their higher-achieving peers, raising questions about its overall effectiveness [14]. 
Despite the mixed findings, there is growing interest in understanding how AR can be effectively integrated into 
coordination training. While AR’s ability to provide real-time feedback and posture correction holds promise, its 
impact on cognitive function remains under-researched. This study seeks to address this gap by applying AR to 
coordination exercises and assessing its effects on cognitive function and mental fatigue. Given that fatigue arises 
from energy depletion and directly impacts exercise performance [1], measuring its influence on cognitive aspects 
like memory and attention is crucial to understanding the full benefits of AR-based training. 
By combining coordination exercises with AR, this study builds on existing research that shows physical exercise 
enhances cognitive functions, such as memory, attention, and concentration. Therefore, this research aimed to 
determine the effects of AR-based coordination training influences cognitive function and mental fatigue in 
healthy adults. 

 
Material and methods 

 
Participants 

 
This study was conducted in the Department of Physical Therapy at Sun Moon University, involving healthy 
university students aged 20 to 25. A total of 42 participants were recruited, all of whom were capable of engaging 
in physical activity and agreed to abstain from other activities for the duration of the study. The required sample 
size was calculated using GPower 3.1. Participants with lower extremity pain, pre-existing musculoskeletal injury, 
orthopedic conditions that could limit their exercise performance, or those with recent (last 6 month) lower 
extremity surgery were excluded. All participants met the inclusion criteria and provided written informed consent 
after receiving a detailed explanation of the study’s purpose and procedures. The general characteristics of the 
participants are presented in [Table 1]. 
 
Table 1. General characteristics 

Variables ARC group (n = 21) TCT group (n = 21) 

Gender (F/M) 11/10 10/11 

Age (years) 21.14±1.10 21.10±1.09 

Height (cm) 166.81±9.19 169.14±6.72 

Weight (kg) 65.05±12.90 67.48±11.55 

ARC = AR based Coordination Training group; TCT = Traditional Coordination Training Group 
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Procedure 
 
Participants were randomly assigned to either the AR-based coordination raining group (ARC group) or the 
traditional coordination training group (TCT group). Outcome variables, including attention, concentration, 
coordination ability, hand coordination, memory, and fatigue were measured both before and after the 
intervention. Both groups participated in an exercise program three times a week, with each session lasting 20 
minutes for a total of 4 weeks. These sessions were conducted consistently for the duration of the study, ensuring 
uniformity in training across all participants. 
 
Measurement Tools and Method 

 
All participants’ height and weight were measured before the start of the experiment. Additionally, attention, 
concentration, coordination ability, hand coordination, and memory were assessed twice—before and after the 
intervention—using the Slalom Bask test, throwing and catching, and the Cotras-Pro memory test. Fatigue levels 
were similarly measured twice, pre- and post-intervention. To minimize the margin of error, all measurements 
and evaluations were conducted by the same researcher. 
 
Attention, Concentration, and Coordination Capabilities 
 
Attention, concentration, and coordination were evaluated using the Slalom Bask test. In this test, participants 
were instructed to dribble a basketball through an obstacle course as quickly as possible. The procedure began 
with a 5-minute warm-up, followed by verbal instructions and demonstrations according to a standardized 
protocol. A starting and finishing line were marked 20 meters apart on the floor, with 6 cones placed along the 
course at 3-meter intervals. The first cone was positioned 3 meters from the starting line. Participants dribbled the 
basketball with one hand, maneuvering between the cones to reach the finish line. If the ball was lost, participants 
retrieved it and resumed the course from where they had left off. Upon reaching the finish line, they turned and 
repeated the process back to the starting line. 
Hand coordination ability was assessed using a ball throwing and catching test. Prior to the test, participants 
performed five practice throws and catches. A line was marked 3 meters from a wall, with another line drawn 1.5 
meters high on the wall. Participants stood behind the floor line, throwing the ball against the wall and attempting 
to catch it before it hit the ground. If the ball was missed, participants retrieved it and resumed the test. The test 
concluded once 10 valid throws and catches were completed. The time was recorded using a stopwatch. 
Memory and Fatigue Measurement 
 
Memory was assessed using the memory section of the Cotras-Pro application. Participants completed a total of 
five questions, with the difficulty level increasing progressively from 1 to 6 out of 10. The test involved 7 light 
bulbs, where one bulb would light up for 5 seconds before turning off, and then another would light up in a 
different location. When the sequence reached the sixth bulb, participants were asked to recall and press the bulbs 
in the correct order. 
Fatigue was measured using the Fatigue Severity Scale (FSS). Both the experimental and control groups 
completed pre- and post-surveys to evaluate and compare the impact of fatigue on exercise performance [Table 
2]. 
 
Table 2. Fatigue Severity Scale 

Read and circle a number. Strongly Disagree    →   Strongly  Agree 

1. My motivation is lower when I am fatigued 1     2      3      4      5      6      7 

2. Exercise brings on my fatigue 1     2      3      4      5      6      7 

3. I am easily fatigued 1     2      3      4      5      6      7 
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4. Fatigue interferes with my physical functioning 1     2      3      4      5      6      7 

5. Fatigue causes frequent problems for me. 1     2      3      4      5      6      7 

6. My fatigue prevents sustained physical functioning. 1     2      3      4      5      6      7 

7. Fatigue interferes with carrying out certain duties and 
responsibilities. 

1     2      3      4      5      6      7 

8. Fatigue is among my most disabling symptoms. 1     2      3      4      5      6      7 

9. Fatigue interferes with my work, family, or social life. 1     2      3      4      5      6      7 

 
Intervention Method 
 
The participants were divided into two groups: the AR-based coordination training group (ARC group) and the 
traditional coordination training group (TCT group). Both groups followed the same exercise program, with the 
ARC group utilizing AR technology, while the control group performed the exercises based on verbal instructions 
from the researcher. Before the intervention, the researcher explained the training procedures and exercise 
protocol to all participants. Participants were advised to wear comfortable clothing and sneakers to ensure safety 
and accuracy during the experiment. The researcher continuously monitored the laboratory environment, ensuring 
consistent and safe conditions throughout the study. 
 
2.4.1. AR-based Coordination Training Group 
 
The AR-based training group performed exercises using UINCARE AR equipment, which provided visual, 
auditory, and feedback cues. Participants followed the AR-generated protocol during their sessions. Each session 
included a 3-minute warm-up, a 14-minute main exercise, and a 3-minute cool-down, totaling 20 minutes. A 30-
second rest period was included between exercises. This program was conducted three times a week for 4 weeks 
[Figure 1]. Details of the exercises are provided in [Table 3]. 
 
Traditional Coordinative Training Group 
 
The general rowing exercise group performed exercises under verbal instructions provided by the researcher. 
Subjects executed the exercises based solely on the researcher's verbal guidance, following the same protocol as 
the UINCARE AR equipment, with auditory feedback allowing participants to adjust their exercises. The exercise 
regimen included a 3-minute warm-up, a 14-minute main exercise, and a 3-minute cool-down, totaling 20 minutes. 
A 30-second rest period was observed after each exercise, with sessions conducted three times a week for four 
weeks. The specifics of the exercises performed were identical to those of the ARC group. 
 
     Table 3. Exercise protocol 

 

Standing and bending upper body 
1. The subject spreads his legs shoulder-width apart. 
2. Send your arms towards the floor so that they touch your toes. 

 

Standing and bending knees 90 degrees 
1. The subject spreads his/her legs as wide as his/her shoulder width and puts his/her hand on his/her 
waist. 
2. Bend your knees 90 degrees, careful not to come out from your feet. 

 

Stand up, kick a sandbag, bend knees, and lift up 
1. The subject is prepared with a sandbag on his ankle. 
2. Bend your knees and lift them toward your upper body. 
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a standing dumbbell / one foot back and a 45-degree bend in the knee 
1. The subject prepares with dumbbells in both hands. 
2. After sending one foot back, bend your knee 45 degrees and go down. 

 

Stand up, hold up the Madison ball, and hold it diagonally 
1. The subject is prepared with a medication ball. 
2. Bend your knees 90 degrees, lift the Madison ball to the side of your head, send your arms toward 
the opposite leg, and lower your legs. 

 

Standing and bending to the side of the upper body 
1. The subject prepares with his legs spread shoulder-width apart and both arms next to his body. 
2. Bend your body sideways so that one arm is next to your thigh. 

 

 
Figure 1. AR-based coordination training 
 
Statistical analysis 

 
Statistical analyses were conducted using SPSS Statistics (Version 29.0.1.0). Descriptive statistics were utilized 
to calculate, compare, and analyze the means and standard deviations for each group. A paired t-test was employed 
to assess changes in attention and concentration, coordination ability, hand coordination ability, and memory 
before and after the intervention in both the ARC group and the TCT group. An independent t-test was used to 
evaluate the differences in results between the two groups. The significance level for all statistical tests was set at 
p < 0.05. 
 
Results 
 
This study compared the effects of AR-based coordination training (ARC) on cognitive function and mental 
fatigue over four weeks, comparing the traditional coordination training (TCT). A paired t-test was conducted to 
assess the differences within each group before and after the intervention. Results indicated a significant difference 
between the ARC group and the TCT group, with notable improvements: slalom and ball-throwing performance 
decreased, while concentration and coordination abilities increased (p < 0.05). In the experimental group, there 
was a significant enhancement in memory, as indicated by an increase in the Cotras-Pro score. Conversely, the 
control group did not exhibit a significant change in memory (p > 0.05). Following this, an independent samples 
t-test was performed to compare the intervention effects between the two groups. 
The analysis revealed a statistically significant difference in slalom and ball-throwing performance between the 
two groups, with a p < 0.05. This suggests a meaningful difference between the averages of the ARC group and 
the TCT group. However, no significant difference was observed in memory performance (p > 0.05). Overall, the 
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findings indicate that AR-based coordination training is more effective for improving slalom and ball-throwing 
skills compared to traditional coordination training, while its effect on memory is deemed insignificant [Table 4]. 

 
Table 4. Comparison of cognitive function within and between groups 

  
Within roup Between group 

Group Pre-test Post-test t (p)  difference t (p) 

Slalom Bask  
ARC  23.83±9.58 15.03±6.88 5.356 (0.001*) -8.8±7.53 

-2.123 (0.043*) 

TCT 23.07±5.38 18.01±4.68 6.676 (0.001*) -4.95±3.48 

Throwing 
and  
Catching 

 
ARC 24.86±9.86 16.41±8.74 6.762 (0.001*) -7.89±5.09 

-2.669 (0.011*) 

TCT 25.86±13.56 22.65±12.71 2.317 (0.031*) -3.14±6.38 

Cotras-pro 
memory test 

 

ARC 2.19±1.40 3.05±1.28 -2.521 (0.020*) 0.85±1.55 

2.009 (0.051) 

TCT 2.57±1.43 2.48±1.03 0.288 (0.776) -0.09±1.51 

*p < 0.05; Mean ± Standard deviation; ARC: AR-based Coordination training; TCT: Traditional Coordination 
training 
 
A t-test was also conducted to evaluate the effects of exercise using the Functional Status Scale (FSS) before and 
after the exercise program. The results indicated that the ARC group showed significant differences in items A2, 
A3, A5, A6, A7, and A9 (p < 0.05). However, no significant differences were observed in items A1, A4, and A8 
(p > 0.05). In contrast, the TCT group demonstrated significant differences in items A2, A3, A5, A8, and A9 (p < 
.05). No significant differences were noted for items A1, A4, A6, and A7 (p > .05). The results of these analyses 
are summarized in [Table 5]. 
 
Table 5. Comparison of fatigue within and between groups 

  Within group      Between group 

 Group Pre-test Post-test t (p) difference t (p) 

A1 
ARC 
TCT 

5.41±1.14 
5.33±1.27 

4.73±1.55 
4.48±2.08 

2.017 (0.127) 
1.957 (0.100) 

-.86±2.01 
-.76±1.58 

0.171 (0.873) 

A2 
ARC 
TCT 

4.36±1.65 
3.57±1.63 

3.72±1.61 
3.15±1.88 

1.370 (0.036*) 
-1.053 (0.008*) 

-.64±1.98 
-.42±1.76 

0.387 (0.184) 

A3 
ARC 
TCT 

4.77±1.63 
3.67±1.49 

3.82±1.44 
3.43±1.6 

2.768 (0.036*) 
.755 (0.008*) 

-.24±1.45 
-.90±1.64 

-1.397 (0.172) 

A4 
ARC 
TCT 

4.91±1.38 
4.24±1.51 

3.73±1.7 
3.67±1.56 

3.144 (0.104) 
1.408 (0.240) 

-.57±1.86 
-1.14±1.78 

-1.013 (0.321) 

A5 
ARC 
TCT 

3.77±1.54 
3.71±1.52 

3.32±1.59 
3.29±1.68 

1.449 (0.007*) 
1.307 (0.008*) 

-.43±1.50 
-.29±1.27 

0.333 (0.745) 

A6 ARC 3.82±1.59 3.18±1.62 1.993 (0.006*) -.19±1.86 -0.650 (0.523) 
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*p < 0.05; Mean ± standard deviation   
A1 : My motivation is lower when I am fatigued, A2 : Exercise brings on my fatigue, A3 : I am easily fatigued, 
A4 : Fatigue interferes with my physical functioning, A5 : Fatigue causes frequent problems for me, A6 : My 
fatigue prevents sustained physical functioning, A7 : Fatigue interferes with carrying out certain duties and 
responsibilities, A8 : Fatigue is among my three most disabling symptoms, A9 : Fatigue interferes with my work, 
family, or social life 
 
Discussion 

 
This study investigated the effects of AR-based coordination training versus traditional coordination training on 
cognitive ability, focusing on coordination training. Both the ARC and TCT groups improved their slalom and 
ball throwing and catching records, with significant differences noted. The ARC group showed a significant 
improvement in memory, while the TCT group did not. Comparative analysis revealed that the ARC group 
outperformed the TCT group in slalom and ball throwing records, but no significant differences were found in 
memory assessments. Intra-group analysis of the FSS questionnaire indicated significant differences for both 
groups in specific items, but no differences emerged between groups. 
Low- and moderate-intensity coordination exercises can enhance visuospatial perception, attentional resources, 
working memory, and reduce the time required for neurocognitive processing [1]. The present research confirmed 
that after coordination training, both groups experienced decreased slalom and ball throwing and catching records, 
alongside improvements in concentration and coordination abilities. Therefore, the findings suggest that cognitive 
function can be enhanced following coordination training. The mechanism underlying the impact of coordination 
exercises on cognitive function improvement is associated with the cerebellum, which is involved in attention and 
memory. Specifically, visuospatial attention is crucial for executing various activities and plays a central role in 
processing visual information and recognizing moving stimuli [12]. This research measured slalom and ball 
throwing and catching performance before and after training to verify improvements in visuospatial attention and 
coordination abilities, supporting the notion that activating these abilities contributes to cognitive function 
enhancement. 
Contrary to the positive effects observed in attention and coordination abilities, the research indicated that 
coordination training did not improve memory in the general physiotherapy group. Consequently, it can be 
concluded that there was no difference between the averages of the experimental group utilizing AR and the 
general control group. It is posited that this outcome is influenced by the presence or absence of AR technology. 
Humans may have limited precision compared to mechanical equipment; therefore, AR can actively guide 
exercise, assess posture alignment, provide accurate coordinates for exercise postures, and deliver visual feedback 
that displays the same target [16,17]. This real-time visual feedback assists participants in modifying their 
subsequent exercise postures, enabling greater accuracy [6,18]. 
Furthermore, AR systems impose higher attention demands. Based on these research findings, this paper employs 
AR to provide real-time visual feedback on exercise postures to test subjects, necessitating posture corrections 
and enhancing accuracy, which resulted in greater memory improvements compared to the TCT group [19,20]. 
AR demonstrates a relationship between real-time feedback and motivational satisfaction dimensions. This 
indicates that utilizing positive feedback can enhance participants’ emotions and increase satisfaction [20]. These 
findings align the fact that visual cues in multimedia education and have been shown to facilitate learning through 
AR [21,22]. 
Through this research, it was determined that the group utilizing the ARC was more effective in slalom and ball 
throwing and catching than the general group, while not affecting the memory improvement in the TCT group. 

TCT 3.62±1.5 3.43±1.72 .469 (0.134) -.52±1.44 

A7 
ARC 
TCT 

4.23±1.88 
3.76±1.67 

3.23±1.57 
3.43±1.75 

2.730 (0.014*) 
.824 (0.063) 

-.33±1.85 
-.95±1.75 

-1.114 (0.279) 

A8 
ARC 
TCT 

4.86±1.88 
3.29±2.08 

3.95±1.79 
3.77±1.81 

2.039(.108) 
-1.208(.006*) 

-.62±1.88 
-.24±2.53 

-1.246 (0.22) 

A9 
ARC 
TCT 

4±2.37 
3.29±1.79 

3.36±1.92 
2.62±1.28 

1.298(.040*) 
2.092(.005*) 

-.67±1.46 
-.62±2.36 

0.079 (0.944) 
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However, the comparison between the two groups revealed no significant difference in memory performance. 
This lack of difference may be attributed to the Cotras-Pro memory test's difficulty setting, which did not require 
a higher level of performance for healthy subjects. Consequently, the interpretation of the data was limited, leading 
to the conclusion that no significant difference emerged. 
Several studies have shown that mental fatigue impairs selective attention, affecting concentration and increasing 
the number of errors, which subsequently reduces attentional performance [23,24]. In these studies, authors 
reported significant decreases in accuracy and increases in reaction time after mentally fatiguing tasks. This 
phenomenon may be explained by the interference of mental fatigue with the suppression of irrelevant 
information, reflecting reduced inhibition of such information and indicating that the information processing 
system fails to block distractions [24,25].  
Although the items that differed significantly between the two groups varied, fatigue occurs due to a lack of 
energy, thus affecting exercise performance in diverse ways. The state of fatigue may not be temporary, and its 
presence can influence daily life and mental health activities. Reduced energy levels adversely affect exercise 
performance [2]. Fatigue-induced reductions in exercise performance resulted in low pre-measurement outcomes. 
By performing adjustment exercises, participants presented with improved memory, attention, and concentration, 
thus diminishing the impact of fatigue in these areas, leading to better post-measurement values compared to pre-
measurements [25]. Significant differences were also observed in many items when comparing fatigue levels 
within the group. Therefore, it can be concluded that fatigue affects cognitive function, and a relationship exists 
between the intensity and duration of physical activity and cognitive performance. 
Examining the results of fatigue within the group in this research reveals significant differences in certain items, 
indicating a positive effect on exercise performance as fatigue decreases. Items A2, A4, and A5 illustrate that 
physical function declines as fatigue increases. The fatigue process results in muscle fatigue, negatively impacting 
joint proprioception and impairing neuromuscular control. This muscle fatigue leads to decreased muscle 
activation patterns, affecting joint position sense, disrupting balance, and increasing the risk of falls [24]. Item A9 
indicates that fatigue influences social life. The impact of fatigue on daily functioning emerged as a major factor 
in reducing quality of life. Fatigue is qualitatively, quantitatively, and intensively different from drowsiness, 
imposing a far greater physical and mental burden. It negatively affects the daily life, physical functions, and 
emotional well-being of subjects.  
 
The findings of the present study showed significant differences in specific fatigue severity scale items, such as 
A2, A4, A5, and A9, within the two groups. However, no significant differences were observed between groups, 
suggesting that both the groups underwent the same coordination training and expanded similar metabolic 
resources, resulting in comparable fatigue levels. Sustained production of strength and power during exercise 
relies on the generation of adenosine triphosphate (ATP), which provides energy for various cellular processes 
involved in muscle building. ATP is produced through both non-oxidative and oxidative metabolic processes, 
with their relative contributions largely dictated by exercise intensity and duration [26]. In this study, both the 
ARC group and the TCT group maintained the same exercise intensity and duration, leading to equivalent ATP 
production and, consequently, similar fatigue levels. 
This study has several limitations that need to be acknowledged. First, the study sample was restricted to healthy 
individuals in their 20s, which limits the generalizability of the findings to broader age groups and varying 
cognitive functions. Second, the absence of significant differences between groups in the memory assessment, 
cotras-pro, may be due to the difficulty setting not being calibrated for higher performance levels in healthy 
subjects, thereby constraining the interpretation of the results. Third, the study did not confirm the presence of 
depression in participants through the fatigue questionnaire, which may explain the lack of significant differences 
observed in specific areas. Numerous studies have established a significant association between fatigue and 
depression, indicating the need for further research to explore the potential impact of depressive symptoms on 
fatigue levels. 
 
Conclusions 

 
This study compared the effects of AR-based coordination training with traditional coordination training on 
cognitive function and mental fatigue in healthy adults. The findings indicate that AR-based coordination training 
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led to significant improvements in all measured cognitive variables, surpassing the results of the general physical 
therapy group. While both groups experienced similar levels of mental fatigue, there was no significant difference 
between the groups. However, the ARC group demonstrated greater enhancements in cognitive function, likely 
due to the engaging nature of exercises supported by visual feedback. These results suggest that AR-based 
coordination training can serve as an effective self-exercise method, particularly in underprivileged urban and 
mountainous areas, and may also offer significant cognitive benefits for individuals with developmental 
disabilities. Future research should explore the broader applications of AR training across various populations. 
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