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ABSTRACT

Background. Novices in sport possesses similar visual skills to that of experts, however there may be major differences
in magnitude of performance in these skills, with expert athletes only demonstrating superiority in specific vision skills
and not all aspects of vision. Objectives. In this vain, the aim of this study was to discern whether Premier League
rugby players has enhanced visio-spatial skills in comparison to First Division rugby players. Methods. Thus, the
present study compared the performance of Premier League rugby players (n = 40) and First Division rugby players
(n = 40) on six specific components of vision, namely; accommodation facility, saccadic eye movement, speed of
recognition, peripheral awareness, visual memory, and hand-eye coordination. Results. Premier League rugby players
performed significantly (p = 0.001) better than the First Division rugby players in five of the six tests. but were found
to be similar in visual memory performance (p = 0.810). Conclusion. While this study substantiates the proposal that
expert athletes, and specifically rugby players, have superior visual expertise to novice athletes, this study also found
that this is not the case with all vision skills. The present study’s findings suggest that sport-specific vision testing
batteries may be required to distinguish high performers from low performers in the same vein as physical tests are

utilised in the selection and recruitment of athletes.
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INTRODUCTION

Rugby union is one of the most popular
professional team sports in the world, and has
become increasingly professionalized in modern
times (1, 2). This professionalism has resulted in
a need for rugby players, whether full-time or
amateur, to achieve an ever-increasing level of
conditioning (1). To meet these ever-increasing
demands, rugby players spend thousands of hours
improving inter alia their body composition,
cardiorespiratory fitness, muscular fitness, and
flexibility amongst others (2).

However, increasing professionalism
combined with increasing technologies has made
sport much more complex (3). It is this ability to
better interrogate an athlete that has led to the
increasing importance of sports vision testing in
athletes. This is especially true in rugby in that to
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perform optimally in a ball sport such as rugby,
experts suggest that player’s in these sports
require a “great eye”, superb vision or excellent
peripheral vision (4). Visual skills are particularly
important in rugby as players need to perform
skills catching, passing and kicking to allow for
the ball to be advanced up the field beyond the
opposing team’s defensive line (5).

While research pertaining to vision expertise in
rugby players has indicated that rugby players have
enhanced skills when compared to non-athletes (6,
7), no research exists to determine if rugby players
at different levels of play exhibit different levels of
visual expertise, which necessitates a study in this
vain. At present, it has been suggested that novices
in sport may possesses similar visual skills to that
of experts playing at a higher level (8). However,
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there is evidence to suggest that experts only excel
in relation to certain visual skills, such as the
cognitive aspects of vision, which include visual
perception, visual concentration, visual reaction
time, central peripheral awareness, and
visualization (8). Research further suggests that
visual skills such as visual acuity, accommodation
and fusion remain relatively consistent for both
novice and expert rugby players (8). A further
explanation as to why some research demonstrates
that there is no difference between experts and
novices is due to the generalized tests utilized that
only measure the visual reception of information
rather than the sport-specific, perceptual
interpretation of information (9). While novices in
sport possesses similar visual skills to that of
experts playing at a higher level, there may be
major differences in magnitude of performance in
these skills. This may necessitate the determination
of which vision tests are able to discriminate high
performers from low performers in the same vein
as physical tests would. This would allow for the
eventual development of sport-specific vision
testing batteries.

MATERIALS AND METHODS

Participants. The study sampled 19- to 35-year
old male First Division rugby players (n = 40; mean
age: 23.88 + 4.36 years) and male Premier League
rugby club players (h = 40; mean age: 25.20 £ 5.23
years). Rugby players from both groups were
sampled from Kwazulu-Natal province using a non-
probability sampling technique. Inclusion criteria
were (a) players with normal (20/20) vision, (b)
participation in a minimum of 30 hours of rugby
training and (c) played at least one competitive
game per week in the Premier League and/or First
Division. Exclusion criteria were (a) players with
visual impairments that caused a loss of vision, (b)
players that did not participate in a minimum of 30
hours of training and one competitive game per
week, (c) players that were injured or had recent
surgery (eye surgery or otherwise). All participants
provided informed written consent, and our study
protocol was approved by the Institutional Review
Boards of the University of Zululand. The study
protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki.

Procedures. All participants undertook a
general optometric assessment using the
Spectrum Eyecare software (Version 6.0.0,
Digital Optometry, Republic of South Africa) to
conclude whether any limitations existed in any
of the participants’ vision and thus suitability for

the study (5). All participants included in the
study presented with normal vision.

Testing was performed on weekday mornings
between 07:00 and 12:00 in the post-absorptive
state following a 9- to 12-hour fast to minimize the
influence of any dietary or supplemental factors
(5). In an attempt to avoid any physical and mental
influences, participants were tested only after at
least 48 hours following any physical exercise.
Both groups performed the same visio-spatial
skills (VSS) test battery and tests were performed
in the following sequence to ensure prior tests did
not influence later tests: 1) accommodation
facility; 2) saccadic eye movements; 3) speed of
recognition; 4) hand/eye coordination; 5)
peripheral awareness and 6) visual memory. A
five-minute rest period was observed between each
trial to ensure adequate recovery (5).

The Hart Near Far Rock Test was utilized to
assess visual accommodation (5). The Hart Near
Far Rock chart was placed at head height and 3m
away from each participant. Another smaller
chart was held at arm’s length away from each
participant. At the instruction of the primary
researcher, the first letter of the first line of the
chart on the wall 3 meters (m) away was read,
after which the first letter on the closer chart was
read (5). The test lasted 30 seconds (sec) and the
final score calculated by subtracting errors from
the end score. The best score of two trials was
utilized in the data analysis (5).

A standardized saccadic eye movement chart
with adjustable letters was utilized to ensure
letters could not be memorized (5). Two such
charts were spaced 1m apart were placed on awall
3m away from each participant. At the instruction
of the primary researcher, participants were
required to read aloud the first letter on the lateral
side of the left chart and then immediately move
over to the chart on the right and to read aloud the
corresponding first letter on the lateral side. This
test lasted 30sec and the final score calculated by
number of correct matched letters read aloud (5).

To measure speed of recognition, the present
study made use of the Batak Pro (5). The Batak
Pro’s Evasion Program, which was controlled by
a microcomputer, randomly illuminated any of
the 12 visually bright light emitting diode (LED)
targets for 1sec for a maximum of 100 times (5).
Each target remained illuminated for 1sec.
However, if the participant pressed the wrong
target or failed to touch the target, the entire
routine sped up. Further, participants were not



required to touch flashing targets and if such a
target was touched, the microcomputer subtracted
five points for each incorrect flashing target
touched. In the Evasion Program, the center
targets infrequently illuminated at the same time,
requiring participants to immediately avoid an
infrared beam emitted or be penalized five points.
The Batak Pro automatically recorded the end
score and the better of two trials were utilized in
the data analysis (5).

In order for hand-eye coordination to be
assessed, the current study used the ball wall toss
using a standard tennis ball (5). Each participant
was required to throw the ball at a mark on a wall
2m away. When the ball returned, each
participant attempted to catch the ball using
alternating hands for a duration of 30sec. The
highest number of successful catches attained
from one of the two trials was used in the data
analysis (5).

The Batak Pro (5) was utilized to assess
peripheral awareness using the Accumulator
Program. This program caused random targets to
light up, and remain lit on the Batak Pro for 60sec
until the participant touched them (5). A
microprocessor recorded the number of targets
correctly touched in the 60sec with the best score
of the two trials utilized in the data analysis.

The Batak Pro (5) Flash Program was utilized
to assess visual memory. The Flash Program
illuminated six random targets for a display time of
Yssec and participants were required to remember
not only the specific light lit, but also the order in
which they were activated (5). The maximum
score was recorded, and best score attained during
two trials was utilized in the data analysis.

Data Analysis. This study utilized
quantitative research methods, making use of
already established visual skill assessments.
Descriptive statistics including the means,
standard deviations, ranges and percentage
difference were calculated while the Mann-
Whitney U test was applied to compare the
differences between the two independent groups
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employed post hoc rank-ordered analysis was
conducted to more accurately and empirically
evaluate which group had more superior visual
skills. An exploratory factor analysis was also
applied post hoc to create an overall combined
measure of visual expertise. This was applied
following the application of the Kaiser-Meyer-
Olkin Measure of Sampling Adequacy to indicate
whether the data was suitable for factor analysis
and following Bartlett’s Test of Sphericity to
determine if the data was suitable for reduction
for exploratory factor analysis. The Statistical
Package for Social Sciences (SPSS) version 22
for Windows (SPSS Inc., Chicago, IL, USA) was
used for the purposes of this study and statistical
confidence set at p < 0.05.

RESULTS

The results indicated that a significant
difference (p = 0.001) existed between the
Premier League rugby players and First Division
rugby players for five out of the six tests (Table
1). Specifically, it was found that the Premier
League rugby players significantly bested the
First Division rugby players with regards to
accommodation facility (p = 0.001), saccadic eye
movement (p = 0.001), speed of recognition (p =
0.001), hand/eye coordination (p = 0.001) and
peripheral awareness (p = 0.001), but not visual
memory (p = 0.810).

Post hoc analysis using rank-ordered analysis
indicated that the Premier League rugby players
were 46% more proficient than First Division
rugby players at speed of recognition, followed
by accommodation facility at 19%, hand-eye
coordination and saccadic eye movement at
18%, and lastly peripheral awareness at 15%
(Table 1).

Following further exploratory analysis, a
statistically significant difference existed for the
overall performance between Premier League and
First Division rugby players (U = 173.000, p-value
=0.001), with Premier League athletes performing
better on average than First Division athletes.

Table 1. Visual abilities distinguished between premier league rugby players and first division ruby players

Visual skill First Division Rugby Premier Rugby players Difference (%) Significance (p-value)
players (n = 40)

Accommodation 31.68+4.29 38.33+4.39 18.99 0.001*
Facility

Saccadic Eye Movement 40.03 £ 7.26 47.70 £ 6.61 17.49 0.001*

Speed of Recognition 30.88 £ 15.35 49.53 £ 14.31 46.39 0.001*
Peripheral Awareness 65.40 £ 6.13 76.02 £ 4.28 15.02 0.001*
Hand-Eye Coordination 24.75 £ 3.68 29.70 £ 3.50 18.18 0.001*

Visual Memory 45.28 +7.01 45.70 +5.96 0.92 0.810

Mean + SD; *Statistically significant (p < 0.05)
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DISCUSSION

The present study investigated and compared
the performance of Premier League rugby players
and First Division rugby players on six specific
components of vision. Results indicated that
Premier League rugby players performed better
than the First Division rugby players in five of the
six tests, but not in visual memory performance.

Based on the results of accommodation
facility, previous research by Ghasemi et al.
(2009), and Jafarzadehpur and Yarigholi (2004)
has found similar differences in accommodation
facility when comparing experts and novices,
albeit in soccer referees and table tennis
champions, respectively (10, 11). However,
Roberts et al. (2017) found no difference in
accommodation facility when comparing novice
and expert soccer players (12). Interestingly,
expert athletes, when compared to novices, may
have an increased accommodation facility due to
having a better developed visual system that
allows a quicker and more efficient adjustment of
their eyes from a far to a near target (12). This
more efficient adjustment may allow experts to
better track objects like a ball in rugby (12).

While Kishita et al. (2020), and Yilmaz and
Polat (2018) found that there was no difference in
saccadic eye movements when comparing expert
and novice tennis players, volleyball players,
basketball players, and swimmers, respectively
(13, 14), the finding of superior saccadic eye
movements in Premier League rugby players
concurs with studies conducted by Jafarzadehpur
et al. (2007), and Gegenfurtner et al. (2011) who
found a significant difference in saccadic eye
movements when comparing expert and novice
volleyball players (15, 16). Experts may have
superior saccadic eye movements to novices due
to saccadic eye movements having different
underlying neural visual mechanisms, as well as
different neural motor mechanisms that allow for
improvement through large amounts of training
(6). However, previous research has also found
that experts do not have shorter latencies for the
initiation of pursuit or saccadic eye movements as
it is a visual hardware skill and cannot be
improved through training (13, 14). This
supposition would imply that no difference exists
in saccadic eye movements between experts and
novices in any sports and is proved incorrect by
the present study.

Speed of recognition of Premier League rugby
players was found to be superior to First Division
rugby players in this study. This is similar to the
studies of Diaz del Campo et al. (2011) and
Lorains et al. (2013) who found difference in
speed of recognition when comparing expert and
novice soccer and Australian football players (17,
18). However, Breed et al. (2018) found no
difference in speed of recognition when
comparing experts and novices in Australian
football players (19). The lack of changes in that
study may have been due to expert athletes in
those sports not using sport-specific tests since
expert athletes may only have superior recall
when it comes to task-specific experiences (6).
The lack of superiority in those studies does also
not imply that speed of recognition is not
important in those sports since the need for
efficiency of decision-making with regard to
response execution and inhibition is clear in those
sports (20). Interestingly, this study found that
speed of recognition may be the most critical
visual skill of the six measured, due to the 46%
difference and rank ordering, when assessing
whether a rugby player can be viewed as an expert
or a novice (5).

Peripheral awareness was found to be superior
in the present study’s Premier League rugby
players and is supported by the previous findings
of Schumacher et al. (2019) (21). However,
Abernethy and Wood (2001), and Ryu et al.
(2013) found no differences in peripheral
awareness when comparing expert and novices in
racquet sports and soccer players, respectively (9,
22). A possible reason as to why no significant
differences was found in the studies of Abernethy
and Wood (2001), and Ryu et al. (2013) may be
that in order to find significant difference in
peripheral awareness, the tests need to be more
sport-specific and not have generalized measures
(9, 22). In this regard, Abernethy and Wood
(2001) stated that generalized (non-specific) tests
only measure the visual reception of information
rather than the sport-specific, perceptual
interpretation of information (9). The latter is
critical in distinguishing the visual-perceptual
skill of expert and novice performers, which in
turn, means that if a peripheral awareness test
lacks specificity, it will lead to non-significant
results.

The present study further demonstrated that a
difference existed in hand-eye coordination



between the Premier League and First Division
rugby players. The findings of Paul et al. (2011),
and Przednowek et al. (2019) concur with the
current study and also found differences in hand-
eye coordination between expert and novice table
tennis players, and handball players, respectively
(23, 24). Experts athletes generally have better
skill, accuracy and spatio-temporal constraints on
visual information acquisition, which leads to
enhanced hand-eye coordination, and thus
improved athletic performance (24).

The only visual skill of the six measured to be
found to be similar in the present’s expert and
novice rugby players study was visual memory.
While no studies could be found to support or
disprove this finding, this finding may be due to
the expert rugby players not exhibiting superior
recall when presented with unstructured
movements, suggesting that the superior recall of
experts only occur when faced with task-specific
experiences (25). Thus, this finding may suggest
several possibilities including that visual memory
is not important to rugby prowess, that visual
memory cannot distinguish level of play in rugby
players and that an upper-limit of visual memory
exists in that sport or The Batak Pro Flash
Program is not able to distinguish prowess in
rugby players. However, these suppositions
require more research.

LIMITATIONS

The test battery designed for this study is
novel, and as such has never before been applied
to rugby players, and no norms have been created
to compare the results to. The six visio-spatial
skills selected for this study were identified
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