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3rd December 2024  

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2024 OPENING: 09:50 – 10:00  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Blood flow restriction and high intensity exercise performance 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

AI for evaluating performance in Sport: What can we learn about Actions and Inter-actions 

in racket sport 

Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4 
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SESSION I: 13:30 – 15:30  

 

Room: Seletar Room 2  

Session Chair: Assoc. Prof. Stephen Burns (Physical Education & Sports Science, National 

Institute of Education, Nanyang Technological University, Singapore) 

 

5. How Need Satisfaction and Need Frustration Predict Students' Motivation and Participation 

in Secondary Physical Education 

Juanita Sin Ting Cheung (The Chinese University of Hong Kong) 

 

10. A study on classification of body with help of anthropomorphic measurement and body 

composition to determine sports 

Dr Nitin P Khanvilkar (Somaiya Sports Academy) 

 

28. Effects of Floss Band on Delayed Onset Muscle Soreness 

Chen-Yu Sun (National Taiwan University of Sport); Wen-Dien Chang (National Taiwan 

University of Sport) 

 

40. The association between lactate and the acute exercise-cognition response following 

moderate- and high-intensity exercise. 

Alicia Goodwill (Physical Education and Sports Science Academic Group, National Institute 

of Education, Nanyang Technological University) 

 

20. Validation of Mathematical Bioenergetic Models That Predict Performance Decline in 

World Record Performances with Increasing Age in Men and Women Masters Athletes in 

Sprint, Jump and Distance Events. 

Ian Tim Heazlewood (Sport Science Institute) 
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Room: Seletar Room 3  

Session Chair: Asst. Prof. John Komar (Physical Education & Sports Science, National Institute 

of Education, Nanyang Technological University, Singapore) 

 

31. Impact of a Sleep Hygiene Intervention Period on Reactive Agility and Hand-Eye 

Coordination in Soccer Players 

Adele Broodryk (North-West University Potchefstroom) 

 

32. The speed of reaction to light stimuli does not explain the live reactive agility performance 

of soccer players 

Adele Broodryk (North-West University Potchefstroom); Retief Broodryk (North-West 

University Potchefstroom); Filip Skala (Comenius University in Bratislava) 

 

18. The Effect of Different Knee Alignment on Center of Gravity Sway during One-Leg 

Standing 

Akitoshi Sogabe (Konan University) 

 

14. Effects of a Plank Exercise on the Magnitude of Centre of Mass Acceleration 

Stuart A Evans (La Trobe University) 

 

 

COFFEE BREAK: 15:30 – 16:00 

 

POSTER: 15:30 – 16:00 

29. The prevalence of sleep conditions and obstructive sleep apnea in athletes 

Wen-Dien Chang (National Taiwan University of Sport); Yung-An Tsou (China Medical 

University Hospital); Chen-Yu Sun (National Taiwan University of Sport) 
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SESSION II: 16:00 – 18:00 Symposium 

Room: Seletar Room 2  

Session Chair: Dr Ian Tim Heazlewood (Sport Science Institute) 

2. Interdisciplinary Systems in Sport Science and Medicine Support: Designing, implementing, 

developing and exploiting the approach 

Helen Alfano1, Andy Burns1,2 and Dave Collins1,3 

1: Institute of Sport, Physical Education and Health Studies, University of Edinburgh, 

Scotland 

2: New South Wales Institute of Sport, Australia 

3: School of Health and Human Performance, Dublin City University, Ireland

 

 

ACSS 2024 CLOSING: 18:00 – 18:15 

Room: Seletar Room 2  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

4th December 2024 

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

 

CONFERENCE NETWORKING: 10:00 – 17:00 

 

END OF CONFERENCE 
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VIRTUAL PRESENTATION 

 

 

6. Mixed Method Research (MMR) in Physical Education: A Scoping Review 

Xiaofen Hamilton (The University of Texas at Austin); Chenhao Wu (The University of Texas 

at Austin); Sizhe Liu (Huaqiao University); Na Xiao (The University of Texas at Austin); Sam 

Twito (Red Rocks Community College); Michael Hodges (Bronx Community College); 

Jianmin Guan (The University of Texas at San Antonio) 

 

7. Evaluation of Nordic Hamstring exercise training on postural balance 

Magdalena Podczarska-Głowacka (Department of Basic Physiotherapy, Gdansk University of 

Physical Education and Sport); Ewelina Perzanowska (Department of Basic Physiotherapy, 

Gdansk University of Physical Education and Sport); Katarzyna Krasowska (Department of 

Basic Physiotherapy, Gdansk University of Physical Education and Sport); Zuzanna Trapik 

(Department of Basic Physiotherapy, Gdansk University of Physical Education and Sport); 

Agata Kalkowska (Department of Basic Physiotherapy, Gdansk University of Physical 

Education and Sport); Paulina Preuss (Department of Physical Culture, Gdansk University of 

Physical Education and Sport); Aleksandra Cymerman (Department of Physical Culture, 

Gdansk University of Physical Education and Sport); Zuzanna Klugmann (Department of 

Physical Culture, Gdansk University of Physical Education and Sport) 

 

13. A Co-Word Cluster Analysis of hotspots and trends in Exercise intervention on mild 

cognitive impairment (MCI) 

Chengjun Mao (Shanghai Jiaotong University) 

 

19. Effect of exercise on lymphocyte proliferation and its molecular mechanism in mice after 

orthotopic liver tumor resection 

Yichen Liu (Nanjing University of Chinese Medicine); Mengfei Han (Jinling Hospital Medical 

School of Nanjing University); Jingting Xu (Nanjing University of Chinese Medicine); 

Yimeng Zhao (Nanjing University of Chinese Medicine); Min Zhao (Nanjing University of 

Chinese Medicine); Tong Zhao (Nanjing University of Chinese Medicine) 
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24. Comparison of Visio-spatial Intelligence Between Amateur Rugby and Netball Players 

Using a Hand-Eye Coordination Specific Visual Test Battery 

Lourens LM Millard (University of Zululand) 

 

26. A Review of the Essential Visual Skills Required for Netball: Beyond 20-20 Optometry 

Gerrit Jan Breukelman (University of Zululand); Nonkululeko Mathe (University of 

Zululand); Lourens LM Millard (University of Zululand); Musa  Mathunjwa (University of 

Zululand) 
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3rd December 2024  

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2024 OPENING: 09:50 – 10:00  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Blood flow restriction and high intensity exercise performance 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

Abstract 

Blood flow restriction (BFR) involves the application of external constricting devices – 

typically pneumatic cuffs or elastic wraps – to the proximal musculature of the limbs. 

Application of these devices restricts arterial blood flow and occludes venous return, creating 

a localized hypoxia in the muscles and an increase in metabolic stress. The premise behind this 

application can be two-fold. Firstly, to increase the metabolic stress associated with low-

intensity exercises, such as walking, such that adaptations are greater and akin to those 

associated with higher-intensity exercises, such as running. Secondly, to elicit a higher 

physiological stimulus when performing exercise at near maximal aerobic levels so that 

training adaptations to the aerobic, anaerobic and muscular systems are greater. Much of the 

work on BFR has concentrated on the first application. High intensity interval training (HIIT) 

is characterized by intermittent bouts of high-intensity exercise, at 80% of maximum oxygen 

uptake or greater, interspersed with low intensity exercise or rest. This presentation will provide 

an overview of the evidence examining the metabolic and muscular adaptations that occur 

when BFR is applied during HIIT. The presentation will include description of recent work 
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from our laboratory which has attempted to optimize the pairing of BFR and HIIT for metabolic 

and muscular adaptations. 

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

AI for evaluating performance in Sport: What can we learn about Actions and Inter-

actions in racket sport 

Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

Abstract 

Artificial intelligence, specifically computer vision, has been widely used in sport performance 

analysis to simplify and automatize data collection, from football to ice skating or table tennis. 

This presentation will focus on the use of computer vision to develop tools that can 

automatically collect raw kinematic data of players as well as ball/shuttlecock tracking and 

court calibration in racket sport. The benefits of such tools will be discussed, including the use 

of broadcasted videos (i.e., no need to get players in a lab setting), in fully ecological context 

(i.e., during actual games and trainings) but most importantly thanks to automation it allows 

the collection of large volume of data (e.g., over multiple years and tournaments). Examples of 

outcomes and applications to actual matches in tennis and badminton will be presented, 

focusing on key information that can be used for match preparation or even training, e.g., 

identification of strength or weaknesses of players, of opponents, recurrent patterns of play, or 

even some measure of creativity of play or decision making can be derived from the complex 

data set collected through computer vision. 

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4 
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SESSION I: 13:30 – 15:30  

 

Room: Seletar Room 2  

Session Chair: Assoc. Prof. Stephen Burns (Physical Education & Sports Science, National 

Institute of Education, Nanyang Technological University, Singapore) 

 

5. How Need Satisfaction and Need Frustration Predict Students' Motivation and 

Participation in Secondary Physical Education 

Juanita Sin Ting Cheung (The Chinese University of Hong Kong) 

Abstract 

Background: Students' motivation and physical activity (PA) participation in PE have room for 

improvement. Grounded in the self-determination theory, this study examines how 

psychological need satisfaction (PNS) and need frustration (PNF) experiences predict students’ 

motivational regulations and PA levels in secondary PE.  

Objective: This study examines the associations of students’ PNS and PNF experiences of three 

psychological needs (competence, autonomy and relatedness) with their motivational 

regulations (autonomous motivation, controlled motivation and amotivation) and moderate-to-

vigorous physical activity (MVPA) levels in PE classes. 

Methods: Structural equation modelling was employed to testify the model. Participants were 

recruited from 797 Hong Kong secondary school students (male = 52%, mean age = 14.24, SD 

= 1.16) to complete the questionnaires for perceptions on PNS and PNF experiences and 

motivational regulations and measure their MVPA levels in PE classes.  

Results: Results indicated that the model received good model fit and was significantly scaled, 

x² (35) = 163.04; p < .01, with approximate fit indices: TLI = 0.91, CFI = 0.95, SRMR = 0.05, 

RMSEA = 0.07 and RMSEA 90% CI [0.06, 0.08]. PNS had significant associations with 

autonomous motivation (rʹ = .64, p = .000). PNF had significant associations with controlled 

motivation (rʹ = .48, p = .000) and amotivation (rʹ = .48, p = .000). Autonomous motivation 

significantly and positively mediated students’ MVPA levels (rʹ = .15, p < .001), and controlled 

motivation negatively related to student MVPA levels (rʹ = –.11, p = .010). There was no gender 

difference among variables in the model. 

Conclusion: Maximizing students’ psychological need satisfaction experiences and minimizing 

psychological need frustration experiences are vital for higher form of motivational regulations 
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and MVPA levels in secondary PE. Findings embed future interventions on the motivational 

climate of PE.  

 

10. A study on classification of body with help of anthropomorphic measurement and 

body composition to determine sports 

Dr Nitin P Khanvilkar (Somaiya Sports Academy) 

Abstract 

The study was administered to determine sports with the help of classification of body using 

anthropometric measurement and body composition. Aim:- To study the classification of body 

with help of anthropometric measurement and body composition to determine sports. Body 

classification helps us to analyze various sports as per the physical and physiological 

parameters of human body. The predetermined age to classify body structure was 8 to 10 years. 

The study was carried on 100 boys and 100 girls from Mumbai suburban district, Maharashtra. 

The average age of the boys was 8.8 years whereas the average age of girls was 8.6 years. The 

assessment was done with the help of upper body circumference (UBC), lower body 

circumference and body fat percentage using skin fold caliper. The design of the study was a 

survey method and sample selected through purposive sampling method. The result was 

analyzed with the help of correlation and mean score. The result indicated that the waist –hip 

ratio of girls was higher at 0.58% as compared to boys WHR at 0.43. The result also indicated 

the fat percentage was lower at 0.31% in girls as compared to boy’s fat percentage at 0.39. The 

result also indicated that the ratio of mesomorph in girls was higher at 0.53 as compared to 

boys at 0.49. It also indicated that the ratio of Endomorph was higher in boys at 0.51 as 

compared to girls at 0.23.  The study concluded that the muscle weight and muscle percentage 

was higher in boys at 0.59 as compare to girls at 0.42. The study concluded that the higher 

muscle weight and skeletal muscle percentage indicated adaptation to various sports training 

and skills of sports will lead to optimal performance. The study concluded that determination 

of physical and physiological classification leads to appropriate selection sports as per body 

classification methods helps in reducing postural injuries and inadequate or delayed responses 

to sports or training methods.   
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28. Effects of Floss Band on Delayed Onset Muscle Soreness 

Chen-Yu Sun (National Taiwan University of Sport); Wen-Dien Chang (National Taiwan 

University of Sport) 

Abstract 

Background and Objectives: The floss band (FB) is applied by wrapping it around muscles or 

joints, partially restricting blood flow while performing joint movements for 1-3 minutes. It 

may improve joint range of motion (ROM) and reduce pain. Delayed onset muscle soreness 

(DOMS) causes muscle soreness and stiffness after intense exercise. Our study aims to 

investigate changes in pain, joint mobility, and muscle condition after using a floss band on 

muscles affected by DOMS. 

Materials and Methods: Twenty-eight healthy participants were recruited, and DOMS was 

induced in the biceps brachii muscle. To induce DOMS, participants performed elbow flexion 

exercises to exhaustion using isokinetic strength training equipment. In the experimental group 

(n=14), a floss band was applied to the biceps brachii muscle, while the control group (n=14) 

used elastic bandages as a substitute. Participants received the intervention immediately after 

the initial testing and underwent another assessment post-intervention. Visual Analog Scale 

(VAS), Facial Pain Scale (FPS), and Pressure Pain Threshold (PPT), active elbow flexion, 

passive ROM of shoulder extension, and muscle tension were measured. Independent t-test and 

paired t-test were used to compare differences between and within the groups. 

Results: There were no significant differences in pain, muscle condition, and ROM between 

the two groups before and after the intervention. However, in the FB group, VAS and FPS were 

significantly lower after the intervention (p = 0.046; p = 0.01; p = 0.02, respectively). Muscle 

tension and stiffness were also significantly reduced post-intervention (p < 0.05). Additionally, 

passive shoulder extension was significantly increased after the intervention (p = 0.02). 

Conclusions: The elastic compression band demonstrated immediate improvements in pain, 

muscle condition, and joint mobility. However, further research is needed for more 

comprehensive exploration. 
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40. The association between lactate and the acute exercise-cognition response following 

moderate- and high-intensity exercise. 

Alicia Goodwill (Physical Education and Sports Science Academic Group, National Institute 

of Education, Nanyang Technological University) 

Abstract 

Background: Exercise has been shown to improve executive functions (EFs), however inter-

individual variability in the exercise-cognitive response currently limits its prescription to 

optimise brain health. Lactate has been postulated as a mediating factor in the exercise-

cognition relationship, through interactions with neurotrophic factors important for cognition 

and learning. This research examined whether lactate levels following moderate- and high-

intensity exercise were associated with the exercise-cognition response in EFs.  

Method: Ethics was approved via the Nanyang Technological Institutional Review Board 

(IRB-2023-759). Fifty, healthy young adults participated in 3 sessions, in a randomised, cross-

over design with a one-week washout. In session one, anthropometric measurements, 

questionnaires on physical activity, diet, and sleep, a graded maximal exercise test, and 

familiarisation of cognitive tests were conducted. In the subsequent two sessions, participants 

undertook moderate-intensity continuous (MICT) or high-intensity interval (HIIT) cycling 

matched for 20-minutes duration, with blood lactate and glucose levels measured before and 

post-exercise. EF domains of inhibition and working memory were measured by the Stroop 

Colour Word Task and N-Back task respectively.  

Results: Linear mixed-effect models showed a main effect for time, indicating faster post-

exercise reaction time for the Incongruent Stroop condition (t= -2.4, P=0.02) and greater 

accuracy on the N-Back task (t=6.39, P<0.001), with no difference between exercise 

intensities. Blood lactate was not associated with the exercise-cognition response.  

Conclusion: Findings support previous literature showing an exercise-cognitive response on 

inhibitory control and working memory, however neither exercise-intensity nor lactate 

influenced this response. Future research should explore lifestyle and other neurophysiological 

markers that could mediate the relationship between exercise and brain health. 
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20. Validation of Mathematical Bioenergetic Models That Predict Performance Decline 

in World Record Performances with Increasing Age in Men and Women Masters 

Athletes in Sprint, Jump and Distance Events. 

Ian Tim Heazlewood (Sport Science Institute) 

Abstract 

Background: Researchers have measured many human constructs to identify and understand 

the decline in physical motor performance with increasing age in adults in age ranges from 30 

to 100 years. Constructs evaluated included aerobic function, pulmonary function, muscle 

function, flexibility, anaerobic metabolism, body composition and motor abilities of strength, 

power, speed and aerobic power. Research at the cellular and systems levels indicated declines 

in many of these constructs believed to be associated with physical motor performance decline. 

However many of the studies did not evaluate the rate of decline in these constructs using 

mathematical decline functions. One study (Heazlewood & Lackey, 1998) did evaluate the 

decline in athletic performance in elite veteran track and field events as sprints, jumps and 

distance events to understand in more detail mathematical functions explaining rate of 

performance declines in men and women based on world records across the different age 

groups. They discovered based on pre-1998 data that sprint, jump and distance events were 

based on cubic function decline models that accurately fitted the data. The research aim was to 

replicate the Heazlewood and Lackey mathematical models (1998) for men and women 

master’s athletes utilising a different data set of current world master’s track and field records 

by age group. Methods: The research design was cross-sectional predictive mathematical 

modelling with age as the predictor variable and event performance as the dependent variable. 

The data set was based on the current 2024 ratified records listed by World Masters Athletics 

for 35 to 100 years of age for men and women. In every event, the majority of record holders 

were different athletes from the pre-1998 data set. The age groups are based on five-year bands 

as 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80-84, 85-89, 90-94, and 95-

100. The selected events were representing predominantly different bioenergetic systems 

where 100m, 200m, high jump, pole vault, long jump, and triple jump represented the ATP-

CP anaerobic power system; 400m and 800m represented the speed-endurance lactic acid 

anaerobic glycolysis system; and 1500m and 3000m represented aerobic power system. Timed 

events were measured to the nearest .01 seconds and jump events to nearest 1.0 centimetre. 

The curve estimation regression functions evaluated for best fit models were linear, 

logarithmic, inverse, quadratic, cubic, compound, power, sigmoidal, growth, exponential and 

logistic. The mathematical solutions were solved utilising IBM SPSS Statistics-Version 26 



16 
 

(IBM, 2024). The criteria for selecting the best models were the amount of explained variance-

coefficient of determination R2, minimal residual error, level of significance and logical 

acceptance based on extrapolation-interpolation. Results: In all events for men and women the 

best fitted model was the cubic decline function. In men’s events, the R2 value ranges were 

from 0.954 for 1500m to 0.998 for long jump, almost a perfect fit of data with the model. In 

the women’s events, the R2 value ranges were from 0.937 for 3000m to 0.995 for high jump, 

and once again almost a perfect fit of data with the model. Discussion: The results using the 

2024 data set, which contained new world record holders in the events of this research validated 

the findings from previous Heazlewood and Lackey (1998) study conducted 26 years ago. The 

mathematical function that best fitted the sprint, jump and distance events and reflecting 

predominantly different bioenergetic systems used in these events was the cubic decline 

function. All the bioenergetic systems displayed identical decline trends and represents one 

common factor for aging in these systems which are expressed in men’s and women’s masters 

athletic performances as they age. Trends that are replicated and validated in this study using 

different data sets in different times.    

 

 

Room: Seletar Room 3  

Session Chair: Asst. Prof. John Komar (Physical Education & Sports Science, National Institute 

of Education, Nanyang Technological University, Singapore) 

 

31. Impact of a Sleep Hygiene Intervention Period on Reactive Agility and Hand-Eye 

Coordination in Soccer Players 

Adele Broodryk (North-West University Potchefstroom) 

Abstract 

Introduction: Optimal athletic performance in soccer relies on skills influenced by sleep 

quality, including reaction to stimuli, spatial awareness, and coordination. Sleep hygiene 

protocols have proven to be beneficial on improving sleep quality, ultimately influencing an 

individual’s sport performance. However, more research is required to clarify the impact 

thereof on cognitive and physical performance such as reactive agility and hand-eye 

coordination performance among soccer players. 

Methods: This study investigated the impact of sleep hygiene on cognitive and physical 

performance in semi-professional soccer players. Eighteen players (aged 18-25y) underwent 

two 10-day intervention periods: a sleep hygiene intervention phase (SHIP) and a control 
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phase. During SHIP, participants maintained fixed sleep schedules, optimized sleep 

environments, and reduced pre-sleep screen time, while the control phase had no specific sleep 

interventions. Performance was assessed using a reactive agility test and a hand-eye 

coordination test, alongside the Pittsburgh Sleep Quality Index (PSQI) to measure sleep 

quality. 

Results: Results indicated a significant decrease in overall PSQI scores following SHIP 

(18.7%, p=0.02, ES=0.58), with improved subjective sleep quality (p=0.041, ES=0.74). 

Additionally, reactive agility performance improved, demonstrating quicker reaction times to 

stimuli (p<0.05, ES>0.5). Hand-eye coordination performance also significantly enhanced, 

with a reduction in completion time (7.3%, p<0.001, ES>0.9) during SHIP compared to the 

control phase. 

Conclusions: The present research offers encouraging evidence in favor of the theory that sleep 

hygiene may be thought of as a modifiable strategy to improve soccer performance. Coaches 

should integrate sleep hygiene education into training regimens to enhance athletes' overall 

health and physical performance. 

 

32. The speed of reaction to light stimuli does not explain the live reactive agility 

performance of soccer players 

Adele Broodryk (North-West University Potchefstroom); Retief Broodryk (North-West 

University Potchefstroom); Filip Skala (Comenius University in Bratislava) 

Abstract 

Background: Perceptual-motor abilities are deemed vital for optimal performance in soccer, as 

players continuously process and act upon visual stimuli during matches. Although various 

laboratory-based methods using light stimuli are used to measure cognitive and perceptual 

qualities, their translation to actual field-based tests is inconclusive. 

Aim: To determine the relationship between the level of hand-eye coordination to light stimuli, 

sprint speed and live reactive agility among college soccer players.  

Methods: Forty-four male collegiate soccer players (age: 24.4 ± 2.5y, playing experience: 5–

10+ years) completed the Sports Vision Test (SVT), 40m sprint test (split times: 5, 10, 20 and 

40m), and a live Reactive Agility Test (RAT). Spearman’s Rho (rs) analysis was used to 

identify relationships between variables, followed by a mediation analysis to determine 

prediction power between variables.  

Results: Numerous moderate correlations were observed between the live RAT and various 

sprint distances (rs > 0.3, ES > 0.3, P < 0.05). Furthermore, a moderate relationship between 
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the level of hand-eye coordination and live RAT was also observed (rs > 0.4, ES > 0.5, P < 

0.05). The level of hand-eye coordination did not predict acceleration or maximal speed, while 

the live RAT total time did explain 10.5% of maximal speed (40m). 

Conclusions: The limited moderate relationships observed between the SVT and RAT failed 

to explain the transferability of laboratory-based visual performance to field-based 

performance. Future studies should aim to include contextual factors within laboratory-based 

tests to improve ecological validity and further explore the transferability of laboratory tests to 

on-field performance. 

 

18. The Effect of Different Knee Alignment on Center of Gravity Sway during One-Leg 

Standing 

Akitoshi Sogabe (Konan University) 

Abstract 

Background: Knee osteoarthritis (OA) is one of the main factors that reduce daily activities 

and life in the elderly, and is considered a risk factor for falls in the elderly. The purpose of this 

study was to clarify whether there is a difference in static balance ability between subjects with 

different knee alignments (normal knee, genu varum, and genu valgum) by comparing their 

center of gravity sway during one-leg standing. Methods: Thirty-four healthy male subjects (13 

normal knees, 14 internal recoil knees, and 7 external recoil knees) with no history of knee 

joint injury were included in the study. Each subject was asked to stand with one leg still for 

30 seconds with the eyes open and 30 seconds closed on a gravimeter (GRAVICORDER G500 

manufactured by Anima). The total locus length of the center of gravity and the locus lengths 

in the X and Y directions were measured for each subject, and the mean value for each group 

was calculated. A one-way ANOVA was performed between groups, and Tukey's multiple 

comparison test when significant differences were found. The significance level was set at 

5%. Results: In the total locus length, there was a significant difference between the genu 

valgum and the other two groups when the eyes were open (normal knee: 74.37±18.38, genu 

varum: 69.16±16.62, genu valgum: 106.51±46.49). In the Y-directional locus length, there was 

a significant difference between the genu valgum and the other two groups during eye opening 

(normal knee: 74.37±18.38, genu varum: 69.16±16.62, genu valgum: 106.51±46.49). There 

was no significant difference between the two groups when the eyes were closed. Conclusion: 

In this study, it was found that the center of gravity sway was greater in the genu valgum than 

in the other knee alignment. The results suggest that the greater center of gravity sway of the 
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genu valgum may lead to a risk of falling due to poor postural control and knee pain due to 

increased knee joint sway. 

 

14. Effects of a Plank Exercise on the Magnitude of Centre of Mass Acceleration 

Stuart A Evans (La Trobe University) 

Abstract 

Background: Understanding sports biomechanics is essential for injury prevention and 

performance enhancement, and wearable technology has the potential to definitely influence 

coaching practice and athlete technique and performance. Core stability, the ability to control 

the position and motion of the trunk over the pelvis to allow optimum production, transfer, and 

control of force and motion to the terminal segment, plays a crucial role in many athletic 

activities. The plank (prone bridge exercise) is a common, body-weight-bearing exercise. Core 

stability exercises have been recommended in sports conditioning programs, as well as in 

rehabilitation, and are known to be effective in reducing pain intensity, functional disability, 

and core muscle activation. 

The plank technique has many potential deviations, for example, the pelvis is tilted backwards 

to a greater degree, or that mediolateral motion occurs. Wearable inertial measurement units 

(IMUs) offer the potential for low-cost, objective biomechanical analyses that can be 

completed in a practical setting. Such technologies could distinguish between acceptable and 

aberrant plank techniques involving the centre of mass and could detect specific deviations 

from what is considered an acceptable plank technique. In turn, this could enhance performance 

and prevent injury. However, it is unknown how a commonly performed plank exercise affect 

the magnitude of the centre of mass acceleration.  

Objective: To assess specific deviations in the magnitude of CoM acceleration using an IMU 

when participants performed a common plank exercise.  

Methods: This field-based pilot study included ten healthy volunteers (six males, four females: 

age: 23.6 ± 0.9 years, height: 175.2 ± 4.8 cm, weight: 66.3 ± 7.1 kg, BMI: 22.1 ± 1.2 kg/m2). 

The inclusion criteria included subjects (i) who could perform the plank technique for at least 

30 s and (ii) had no lower and upper limb injuries in the past 6 months. Each participant wore 

an IMU that was manually placed to sit at each participant’s spinous process (i.e., a total of 10 

IMUs were used). The IMU included a triaxial accelerometer, a gyroscope, and a 

magnetometer, although only the former was used in this study. The IMU was aligned with the 

participant’s lumbar five (L5) sacrum one (S1) position. The L5-S1 spinal motion segment 

(i.e., the lumbosacral joint) is the transition region between the lumbar spine and sacral spine 
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in the lower back. This position was intentionally selected due to the location of the theoretical 

centre of mass (CoM) being the point of equilibrium of an object's (i.e., the participant’s) 

combined mass. The participants completed 60 seconds of the standard plank technique in 

accordance with the National Strength and Conditioning Association (NSCA), that is -the body 

was supported on the palms, elbows, and toes with the spine in a neutral position while keeping 

the head, torso, and legs aligned.  An experienced strength and conditioning coach confirmed 

that all plank techniques had been completed as instructed throughout the data collection. 

Findings: Significant differences in the magnitude of the centre of mass acceleration were 

observed between the 10 participants. Of note were significant differences in mediolateral 

(p<0.001) and vertical acceleration (p<0.001). While differences between participants were 

seen in the anteroposterior direction, these were not significant.  

Discussion: This study confirmed that an IMU can be used to detect specific deviations in the 

magnitude of CoM acceleration in a commonly performed plank exercise. Practically, this 

could mean that participants with poor or inadequate core stability are prone to greater 

magnitudes of mediolateral acceleration of the CoM. Further investigation is needed to explore 

if such deviations could be linked to core fatigue. 

 

 

COFFEE BREAK: 15:30 – 16:00 

 

POSTER: 15:30 – 16:00 

29. The prevalence of sleep conditions and obstructive sleep apnea in athletes 

Wen-Dien Chang (National Taiwan University of Sport); Yung-An Tsou (China Medical 

University Hospital); Chen-Yu Sun (National Taiwan University of Sport) 

Abstract 

Background and Objectives: Sleep quality is crucial for recovery from fatigue after exercise in 

athletes. Poor sleep quality often leads to increased perceived fatigue in athletes. Obstructive 

sleep apnea (OSA), a type of sleep-disordered breathing, causes intermittent hypoxia during 

sleep. Both poor sleep quality and a high risk of OSA are associated with psychological 

conditions. Therefore, the aim of this study is to explore the prevalence of OSA and sleep 

conditions in the athletes who report poor sleep quality. 

Materials and Methods: A total of 34 Taekwondo athletes with poor sleep quality (Pittsburgh 

Sleep Quality Index, PSQI > 5) were included in this study. The Epworth Sleepiness Scale 

(ESS) and Insomnia Severity Index (ISI) were used to assess their sleep conditions, and 
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cardiopulmonary coupling (CPC) analysis was employed to monitor sleep during the night. 

Descriptive statistics were used to analyze the sleep conditions of athletes at risk for OSA. 

Results: The athletes at risk for OSA (29.41%) had poor sleep quality (PSQI = 10.61 ± 2.50) 

and mild OSA severity (Apnea-Hypopnea Index, AHI = 9.34 ± 4.22 events/hour). All of them 

exhibited subthreshold insomnia (ISI = 14.20 ± 3.67), and 60% experienced high levels of 

daytime sleepiness (ESS = 9.60 ± 4.81). 

Conclusions: A notable proportion of Taekwondo athletes are at risk for OSA. Intermittent 

hypoxia during sleep may be a factor to affect their sleep quality, leading to daytime sleepiness 

and insomnia. 

 

 

SESSION II: 16:00 – 18:00 Symposium 

Room: Seletar Room 2  

Session Chair: Dr Ian Tim Heazlewood (Sport Science Institute) 

 

2. Interdisciplinary Systems in Sport Science and Medicine Support: Designing, 

implementing, developing and exploiting the approach 

Helen Alfano1, Andy Burns1,2 and Dave Collins1,3 

1: Institute of Sport, Physical Education and Health Studies, University of Edinburgh, 

Scotland 

2: New South Wales Institute of Sport, Australia 

3: School of Health and Human Performance, Dublin City University, Ireland 

Abstract 

Interdisciplinary (ID) systems are increasingly seen as the gold standard for practice in science 

and medicine support systems. Despite this recognition, however, the approach is often 

inhibited by poor administration or contrary cultures, whilst evidence-based guidelines for 

mechanisms are overly anecdotal. Accordingly, in this symposium, we offer a critical 

consideration and data driven examination of optimising interdisciplinarity, as applied to high 

level Olympic and professional sports structures. In the first presentation, Collins (a former 

Performance Director, national level coach in three sports and ongoing applied scientist) 

presents an overview of the construct and how culture can serve to inhibit or promote its 

optimum use. In the second, Burns (a current national institute manager and former national 
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coach) examines how coaches and team members see the effective design and usage of the 

approach. In the third, Alfano (current practitioner and previous manager of applied services 

in elite sports systems) considers how people can be developed, managed and led to optimise 

the approach. The symposium concludes with a set of evidence-grounded guidelines, followed 

by questions and discussion with delegates. 

 

PAPER 1: What IS ID Practice, is it better and if so, why? 

Dave Collins 

It is quite a while since Burwitz and colleagues (1994) introduced the three level process of 

sport science support – Uni, Multi and (their preferred and promoted focus) Interdisciplinary. 

Despite a great deal of interest and debate amongst practitioners, however, their ideas 

seemingly ‘didn’t catch on’. Indeed, as recently as 2021, national institutes were describing 

their offerings as “cutting edge, multidisciplinary practice”. Furthermore, only even more 

recently have many started to look at organisational, vertically constrained structures in which 

silo-ed practice is enabled, embedded, or even encouraged! In parallel, received wisdom across 

several sports organisations encourages practitioners to “stay in your lane”. Finally, to further 

add to the confusion, new terms like transdisciplinarity are introduced with an concerning lack 

of clarity on the mechanisms involved or advantages conferred.  

Building from a largely anecdotal, almost autobiographical description Alfano and Collins 

(2020) offered a first attempt at empirically examining the phenomenon of ID practice in high 

performance settings. This was more recently supplemented by a detailed scoping review 

(Burns & Collins, 2023). Using a brief historical overview and contemporary snapshots of 

practice, this paper presents the key features of ID, the advantages that can accrue and why 

benefits this might bring for practice, both to athletes and practitioners. We explore the parallels 

from research and practice in Shared Mental Models (e.g., Ashford et al., 2023), extrapolating 

o other support structures and how they can bring benefit through systemic and cultural 

approaches. 

 

PAPER 2: ID Systems: When and How do they work best 

Andy Burns 

By definition, ID systems rely on cross disciplinary boundary collaborations between people 

with different expertise and worldviews. Whilst theoretically this makes sense, practically the 

challenges, benefits, and the realities of implementation and lived experience is lacking 

(Salconovic, Drew, & Dijkstra, 2022). A common issue relates to the definition of high 
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performing being qualified by outcomes without the consideration of the processes that lead to 

said outcome. Consequently, considering the how of ID practice will provide more crumbs (in 

the form of frameworks and constructs) to follow for other organisations to learn and adapt to 

improve their own practices.  

Building from opinions of leaders, practitioners (Alfano & Collins, 2020) and coaches (Burns 

et al., 2023), research has established foundations of a body of literature that explores 

interdisciplinarity from within high-performance sport. Clarity on the skill sets, characteristics, 

and non-technical skills that high levels of coaches look for in sports science and medicine 

teams presents a unique lens on common and critical challenges faced in delivering ID practice. 

Furthermore, the perspectives and experiences of sports science and medicine teams relating 

to the strategic, operational, and individual constructs that facilitate ID (such as role clarity, 

leadership and management support, and appropriate professional development) will be 

explored (Burns, Nolte, & Collins, In review). 

Utilising these various experiences and perspectives from multiple stakeholders, we explore 

the key features pertaining to the make up and conduct of a high-performing ID team, and 

present ideas that provide structure around the recruitment and development of staff both 

individually and collectively.  

 

PAPER 3: ID Working: Developing, leading and managing practitioners to optimise 

gains 

Helen Alfano 

In accepting that ID systems are optimal, it then becomes important to understand how to 

develop and support practitioners, and teams, in order to optimise their delivery within these 

systems. The ability to apply technical expertise, both as individual and within ID teams, seems 

to define success in these in complex dynamic performance settings, and a greater focus on a 

clear set of non-technical skills set - which enable and enhance effective delivery - seem critical 

for the practitioner (e.g., Alfano & Collins, 2020). Despite this, many working in this domain 

have identified a clear gap between how we prepare, develop and support practitioners and the 

expectations and requirements of high performance ID systems (Alfano & Collins, 2021; Burns 

& Collins, 2023). 

A clear role for employing organisations and leaders in developing and supporting practitioners 

has been identified (Alfano et al., 2024), and this role in employee performance is not a new 

idea, with wider business literature demonstrating the impact of an organisation on challenges 

experienced and a workforces´ ability to deliver (e.g., Giardili et al., 2022). Alfano et al., (2024) 
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explored the perceptions of experienced high level leaders, gaining consensus on a set of 

principles for the leadership, direction and management to support ID working. Drawing on 

ideas generated in this research we explore the critical skill sets practitioners need to develop 

and how they might be developed, before distilling the large number of support principles into 

the critical organisational and leadership requirements for optimal ID functioning. 

 

PAPER 4: Implementing ID in YOUR environment – Guidelines for practice 

Dave Collins, Helen Alfano and Andy Burns 

We hope that the first three papers in the symposium will have sold the wide ranging benefits 

of ID methods, and demonstrated how even the most effective systems can be tweaked to gain 

more return. In this final paper we explore common negatives in practice and how these can be 

countered proactively through systemic design, cultural imperative and leadership. We then 

offer a ‘compare and contrast’ breakdown of guidelines, showing how apparently similar 

systems (UK and Australia) may need subtly different approaches. The session concludes with 

structured and free discussion across delegates, seeking tessellations with the applied 

guidelines we will provide. 

 

 

ACSS 2024 CLOSING: 18:00 – 18:15 

Room: Seletar Room 2  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

4th December 2024 

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

 

CONFERENCE NETWORKING: 10:00 – 17:00 

 

END OF CONFERENCE 
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VIRTUAL PRESENTATION 

 

6. Mixed Method Research (MMR) in Physical Education: A Scoping Review 

Xiaofen Hamilton (The University of Texas at Austin); Chenhao Wu (The University of 

Texas at Austin); Sizhe Liu (Huaqiao University); Na Xiao (The University of Texas at 

Austin); Sam Twito (Red Rocks Community College); Michael Hodges (Bronx Community 

College); Jianmin Guan (The University of Texas at San Antonio) 

Abstract 

Purposes: This scoping review aimed to examine the existing MMR literature in physical 

education on emerging research topics and to identify gaps to provide guidelines for future 

MMR research.  

Method: Commonly used databases in physical education were searched from the inception of 

each database in 2023 for physical education studies reporting the use of MMR.  A total of 75 

studies were eligible for inclusion. Then a coding sheet was developed based on previous 

studies on the topic. Four investigators examined the full text studies and extracted data using 

the coding sheet after the inter-coders’ agreement was greater than 80%. Trend analysis was 

employed to examine changes in the number of MMR studies published, countries, and topics 

by year.  

Results: The total number of MMR (i.e., 75) published in physical education was still relatively 

small with less than 4 articles published yearly in the past 21 years. Journal of Teaching in 

Physical Education, Physical Education and Sport Pedagogy, and European Physical Education 

Review were the top three lead journals in published MMR in physical education. The USA, 

followed by Spain, and Australia, has led in conducting and publishing MMR. The majority of 

MMR focused on perceptions and/or beliefs while knowledge, motor, skills, health-related 

fitness (HRF) and physical activity, assessment, technology, teaching settings, and adapted 

physical education were less explored. In comparison to the number of studies on K-16 physical 

education programs, research physical education teacher preparation was less examined (i.e., 

22.7%) and only emerged in the past 10 years, which was about a decade later than those on 

K-16 programs. 

Discussion and Conclusions: MMR is still at its infancy in physical education. The research 

topic of MMR clustered around perceptions/beliefs/attitudes while little attention was given to 

the foci of teaching physical education. 
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7. Evaluation of Nordic Hamstring exercise training on postural balance 

Magdalena Podczarska-Głowacka (Department of Basic Physiotherapy, Gdansk University of 

Physical Education and Sport); Ewelina Perzanowska (Department of Basic Physiotherapy, 

Gdansk University of Physical Education and Sport); Katarzyna Krasowska (Department of 

Basic Physiotherapy, Gdansk University of Physical Education and Sport); Zuzanna Trapik 

(Department of Basic Physiotherapy, Gdansk University of Physical Education and Sport); 

Agata Kalkowska (Department of Basic Physiotherapy, Gdansk University of Physical 

Education and Sport); Paulina Preuss (Department of Physical Culture, Gdansk University of 

Physical Education and Sport); Aleksandra Cymerman (Department of Physical Culture, 

Gdansk University of Physical Education and Sport); Zuzanna Klugmann (Department of 

Physical Culture, Gdansk University of Physical Education and Sport) 

Abstract 

Background: Nordic hamstring exercise (NHE) reduce the hamstring injuries. Efficient 

postural balance  can reduce the risk of injuries in athletes. Therefore, this study aim to 

determine the effect of a 4-week NHE eccentric training program on postural balance in statics, 

dynamics and for the dominant leg. 

Methods 

Thirty-two individuals volunteered to participate in the study. The subjects were divided into 

two groups: NHE Group (n=16) and CON Group (n=16). This study investigated postural 

balance control was performer in three tests: (1) on a stable platform for both legs with closed 

eyes, (2) on an unstable platform for both legs using stiffness 5 levels (12 as the most stable 

platform, 1 as the smallest) and (3) for the dominant leg on the unstable platform using stiffness 

4 levels. Three indices were measured: Anterior-Posterior Stability Index (APSI), Medio-

Lateral Stability Index (MLSI), and Overall Stability Index (OSI) using the Biodex Stability 

System. These indices were calculated using the degree of oscillation of the platform, and low 

values showed that the subjects had good posture stability. The average of the three attempts 

was considered the subject index. The Postural Stability Test (PST) examined a subject’s 

ability to balance to maintain the center of gravity. In this test, the subject’s score depended on 

the number of deviations from the center; therefore, lower PST scores were better than higher 

scores. The subject had to keep the marker as close as possible to the center of the disk 

appearing on the screen. The NHE procedure consisted 4 weeks of three sessions per week 

(each 3×3 repetitions).  

Findings: The results showed that after 4 weeks of NHE training, significant improvement in 

balance on the stable platform, unstable platform and for the dominant leg was observed in 



27 
 

three indices: OSI, APSI and MLSI after 4 weeks and after 8 weeks compared to the baseline 

examination. Measurements in the CON Group did not show statistically significant 

differences in all indicators. The results also showed significant improvement in balance in the 

NHE Group compared to the CON Group. 

Discussion: In conclusion, the 4-week NHE training protocol effectively improved postural 

balance and performance in athletes. Measurement of postural control is an important tool used 

to evaluate an athletic populations level of neuromuscular function in order to prevent injury. 

 

13. A Co-Word Cluster Analysis of hotspots and trends in Exercise intervention on mild 

cognitive impairment (MCI) 

Chengjun Mao (Shanghai Jiaotong University) 

Abstract 

Objective: This was a co-word analysis based on keywords, aimed to analyze the research 

trends in exercise interventions for mild cognitive impairment (MCI) in the elderly over the 

past 5 years, identifying hot spots and prospects for relevant study in China. 

Method: Literature published between May 1, 2018, and May 1, 2023, was retrieved from 

CNKI and Wanfang databases. The included studies focused on cognition and exercise 

intervention in the elderly. Keyword frequency and co-word cluster analyses were performed 

using Bicomb 2.04 and gCluto software. 

Results: A total of 90 Chinese articles were analyzed, and 7857 articles were retrieved from 

which 2679 keywords were obtained and 64 high-frequency keywords extracted. The most 

frequent keywords related to "cognitive exercises," "aerobic exercises," and "traditional 

Chinese exercises." These high-frequency keywords were categorized into 3 primary clusters, 

representing different exercise interventions targeting cognitive function in elderly 

populations. Notably, the cluster analysis revealed that cognitive exercises such as memory 

tasks and executive function drills were the most frequently studied, followed by aerobic 

activities like walking or cycling, and traditional Chinese exercises like Tai Chi or Baduanjin. 

The findings indicated that exercise interventions significantly improved cognitive function, 

particularly in executive functioning, memory recall, and orientation in elderly individuals with 

MCI. 

Conclusion: This analysis highlights the potential of exercise interventions to serve as effective 

non-pharmacological treatments for MCI in elderly populations. Future research should focus 

on optimizing these interventions by exploring their long-term effects and investigating the 

role of combined or multi-modal exercise programs. These insights provide a valuable 
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foundation for developing clinical practices and guidelines in cognitive rehabilitation for aging 

populations. 

 

19. Effect of exercise on lymphocyte proliferation and its molecular mechanism in mice 

after orthotopic liver tumor resection 

Yichen Liu (Nanjing University of Chinese Medicine); Mengfei Han (Jinling Hospital 

Medical School of Nanjing University); Jingting Xu (Nanjing University of Chinese 

Medicine); Yimeng Zhao (Nanjing University of Chinese Medicine); Min Zhao (Nanjing 

University of Chinese Medicine); Tong Zhao (Nanjing University of Chinese Medicine) 

Abstract 

Introduction: Most studies have shown that exercise improves the immune system by reducing 

sex hormones, metabolic hormones, and inflammatory responses, as well as improving the 

immune system and ameliorating adverse changes through the tumors themselves and related 

treatments. However, there is still a lack of basic research support for exercise prescription for 

postoperative patients with hepatocellular carcinoma.   

Objectives: This study aimed to explore a sensible exercise prescription, and to study the effect 

of this exercise prescription on immune function and the related mechanism.  

Materials and Methods: H22 cells were injected into the subcutaneous tissue of mice. When 

the tumor grew to a diameter of 1 cm after about 10 days, it was transplanted in situ into the 

outer lobe of the left liver of the model mice.Then after 10 days of implantation, the mice 

underwent liver tumor resection along the original incision into the abdomen. The mice were 

subjected to moderate-intensity（12 m/min）  and high-intensity（18 m/min） treadmill 

exercise and normal exercise for 1 hour per day, 5 days per week, starting on the first day of 

surgery and the seventh day of surgery, respectively. The mice were executed 2 weeks after 

the start of treadmill exercise. Effect of preparing mouse splenic lymphocyte suspension was 

observed, MTT method was used to detect the proliferative movement of lymphocytes in model 

mice. PathScan intracellular signaling array kit was used for screening and validation, and the 

molecular mechanism of the effect of exercise on postoperative immune function in mice was 

verified by western blotting.  

Results: 1. Compared with normal mice, postoperative mouse weight decreased, spontaneous 

activity level decreased, hepatic function indexes such as aminotransferase increased, 

lymphocyte proliferation rate decreased, and CD4+/CD8+ ratio was imbalanced, indicating 

that hepatic orthotopic tumor resection Liver function in mice caused greater damage, and 
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produced stress injury and immunosuppression, and each function gradually stabilized on the 

seventh day after operation. 2. Postoperative exercise intensity and liver function showed 

inverse trends, postoperative moderate-intensity exercise had the best effect on general state of 

mice and restoration of immune function. The effect may be exerted through two pathways, 

IL6/JAK2/STAT3 and PI3k/AKT/mTOR/STAT3. 

Conclusions: High-intensity exercise negatively regulated lymphocyte proliferation in mice in 

the early postoperative period, and exercise promoted lymphocyte proliferation after 

postoperative rest. further exploration of its mechanism revealed that exercise may inhibit 

mitochondria-mediated motility to affect the apoptosis of lymphocytes. 

 

24. Comparison of Visio-spatial Intelligence Between Amateur Rugby and Netball 

Players Using a Hand-Eye Coordination Specific Visual Test Battery 

Lourens LM Millard (University of Zululand) 

Abstract 

Aim: Research investigating the differences in visio-spatial skills between athletes and non-

athletes, as well as variations across sports, presents conflicting findings. Therefore, the 

objective of this study was to determine if there exist significant differences in visio-spatial 

intelligence skills between rugby players and netball players, and whether such disparities are 

present when comparing both groups to non-athletes.  

Methods: Participants underwent an optometric assessment, followed by an evaluation of visio-

spatial skills (VSS) using six established tests: the Hart Near Far Rock, saccadic eye movement, 

evasion, accumulator, flash memory, and ball wall toss tests.  

Results: The results revealed that rugby players significantly outperformed netball players in 

speed of recognition, peripheral awareness, and hand-eye coordination (p=.000). Moreover, 

both rugby players and netball players performed significantly better than non-athletes in five 

of the six tests (p=.000), with the exception being the visual memory test (p=.809).  

Conclusion: This discrepancy in performance suggests that certain VSS are superior in athletes 

compared to non-athletes, highlighting potential implications for theories of vision, test 

selection, and the development of sport-specific VSS testing batteries. Furthermore, the use of 

a hand-eye coordination-specific VSS test battery effectively differentiated between different 

sports. However, this pattern was not consistent across all VSS tests, indicating that further 

research should explore the training methods employed by both sports, as these factors may 

contribute to the observed differences. 
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26. A Review of the Essential Visual Skills Required for Netball: Beyond 20-20 Optometry 

Gerrit Jan Breukelman (University of Zululand); Nonkululeko Mathe (University of 

Zululand); Lourens LM Millard (University of Zululand); Musa Mathunjwa (University of 

Zululand) 

Abstract 

Background. Many sports place demands on vision and certain visual skills, and this has long 

been acknowledged. Among all activities, athletic performance places some of the highest 

demands on the visual system. Sports vision's fundamental component is the growth and 

improvement of an athlete's visual ability. Objectives. To identify a variety of visual skills 

essential to netball players. Methods. Studies were obtained from the following databases: 

EBM Reviews, Current Contents, Science Direct, Google Scholar, CISTI Source (1993–June 

2021), SportDiscuss (1975June 2021), Cochrane Database of Systematic Reviews, PubMed 

(1966–June 2021), and international e-catalogues. A keyword search yielded MeSH headings; 

“visual skills, “hand-eye coordination”, “peripheral vision”, “eye movements”, “netball 

vision”, “netball rules”, “reaction time”, “speed of recognition”, “accommodation facility,” 

“visual memory”, “discriminating efficiency”, “visual endurance”, “motor learning” and 

“cognitive function” which were combined and exploded. Results. This study used 65 full-text 

English-language papers from 90 citations found through electronic searches. 40 Articles 

remained after removing duplicates and reviewing the full-text versions. Conclusion. The 

evidence in this study reveals that, although current research still frequently concentrates on 

visual skills, there is a need to narrow this attention to the requirements of a certain sport. 

Additionally, identifying the visual abilities necessary for netball, enables talent identification, 

effective training, and testing of these abilities. 

 




