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ABSTRACT
Visual has always been recognized as one of the most important sensory systems involved in the implementation of
many athletic skills because of the close and necessary relationship with performing the movements, and it is
considered particularly important by specialists in learning and motor control. Today, in addition to assessing the key
indices in athletic performance (physical, medical, psychological and nutritional evaluations), visual skills
assessment is also held in great importance. In this regard, the present study aims to answer the question of whether
the difference between the visual skills of athletes (team and individual) and non-athletes is significant. For this
purpose, 85 subjects (44 non-athletes, 22 athletes in team sports, and 19 athletes in individual sports) participated in
this study and were selected using purposive sampling. The research instrument was "sports vision tests of Wilson
and Falkel (2004)". The psychometric properties of this test were studied and confirmed through the correlation
between the referees and retest method. The results of the statistical analyses showed that there were significant
differences between focusing (P=0.001), tracking (P=0.0001), sequencing (p=0.009), eye-hand coordination
(P=0.0001), and vergence (P=0.015) of all-girl teams and individual sports athletes with non-athletes. Just as female
individual and team sports athletes were better in focusing and tracking than non-athletes, individual sports athletes
were better in sequencing than team sports athletes and non-athletes, and non-athletes were better in eye-hand
coordination and vergence. However, in regards to visualization, no significant difference was observed between the
three groups. According to the results, participation in sports activities, regardless of the type of activity, helps an
individual to obtain better abilities in the visual system and its skills. Additionally, the role of visual skills in
individual and team fields is different; therefore, due to the importance of vision, it is recommended that coaches
consider special planning along with other motor capabilities.
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INTRODUCTION
A major challenge in the studies of motor
learning is reaching a certain level of expertise
and passing through the process of learning a
skill in the optimum way. It seems that the
implementation of skills is always dependent on
learning; therefore, the use of appropriate
exercises, based on principles of motor learning,
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leads to the storage and retrieval of information
in the memory. Thus, motor skills are produced
based on the previous learned actions (1).
"Skill", in terms of Guthrie (1952), is a
functionality that reaches the desired result
through determined confidence and spending the
least energy or time (2). This ability represents a
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level of expertise and it comprises a division of
the physical, technical, tactical and mental skills
(3).
Recently, another collection of skills, known
as "vision skills”, has attracted the attention of
motor behavior specialists. Due to the growing
interest in the role of this type of skill on
performance, a relatively new interdisciplinary
field has been formed. The area that is known as
"athlete's vision" was invented in the early 1960s
in
America
by
Optometrists
and
Ophthalmologists (4, 5).
Vision plays an important role in our daily
activities and, those who are deprived of vision
have problems in their performance in the
visionary world. Undoubtedly, therefore, the role
of this information is very important in motor
control (3, 6). Many experts believe that the
vision system is the richest source of information
about the world in which we live (7).
Therefore,
the
issue
of
learning,
implementation of motor skills, and the visual
system are very important. Accordingly, it is not
surprising that researchers have tried to find a
relationship between visual performance and
motor behavior because of the obvious
importance of vision in motor tasks; so far,
however, few studies have been carried out on
the visual and eye socket in terms of health,
caring and analytical components (6). According
to those studies carried out, it appears that the
function of skills in the visual function is
different from other senses (7).
Visual has two performance categories,
which include visual-motor skills and visual
perception. "Visual-motor skills" are intimately
related to athletic performance. In the visualmotor system, four main motor skills are related
to the eyes. These skills include: Eye-hand
coordination,
Tracking,
Accommodation
(focusing) and vergence. Another aspect of the
visual system is "the process of visual
perception". Visual-perceptual skills include
visual memory, visualization, and figure-ground
Perception (8). Another important aspect of
vision is the interaction between visual-motor
and visual-perceptual skills, which enable the
athlete to pass her teammates without looking at
them. In most sports skills and daily tasks, these
skills are used; for example, being able to hit a
ball is a skill that is highly dependent on the

ability to track. It can be said that athletes who
do not have this action have few tracking skills
(6). There are evidences that support this belief
(there is a strong correlation between
performance and visual). For example, Hudak
and Spaniol (2012) found that athlete students
had better visual skills than non-athletes (9).
Halder and Saha (2013) reported that athletes
had significantly better performance in eye-hand
coordination than non-athletes (10).
Other researchers, including Du Toit et al.
(2012), assessed the visual skills of non-active
students and active military personnel using the
vision test of Wilson and Falkel (2004) (8). The
results demonstrated that eye-hand coordination
and tracking skills were stronger in the military
personnel, while sequencing and visualization
skills in the students were superior. Meanwhile,
in the focusing, there were significant
differences between the military personnel and
the students (8). In general, due to the research,
it is concluded that physical activity can
influence the visual performance skills; the
diversity of findings may be related to the use of
laboratory tools, gender, sample size, measuring
some skills, vision skills, and different age
ranges (8-13). However, despite the fundamental
role of physical activity, it is considered less.
In addition to the foregoing, it is worth
mentioning that visual-perceptual and visualmotor skills in all athletes (whether in a team or
an individual) are not the same (14). Also, as
many aspects of the athlete's abilities can be
improved by specific exercises, visualperceptual and visual-motor abilities can be
changed significantly by sports vision training
(15); the changes need identification of the
visual skills that greatly depend on the particular
type of sport (16). To date, no research has been
found in which the visual skills of sports athletes
have been studied.
In total, according to the presented theory and
literature principles of research, most of the
researches that have been conducted in the area
of sports have assessed the physiological and
psychological characteristics involved in
different sports. However, very few studies have
been conducted on the visual skills, and most of
these focused on athletes, non-athletes, and
soldiers, and used laboratory analysis tools. It is
worth noting that field methods are very
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important when it comes to measuring visual
skills, especially when we allow the assessments
to occur in the community places such as
schools, sports halls.
In this regard, the importance of visual skills
in people's lives and its central role has been
observed as one of the strongest predictors of
future physical activities that comprise the
missing part in training programs. So far, no
study has been conducted in this field.
Considering the noted cases, the present study is
conducted in order to answer the following
questions:
1. Do athletes (team and individual) have a
better visual function compared to non-athletes?
2. Are there differences between individuals
and team sports athletes in regards their vision
skills?
Answering these questions can help coaches,
athletes, and other members of the community to
enhance visual skills, which could have an
important effect on the explanation and
determination of the visual skills. Answers to
these questions can be used in scouting players.
Additionally, recognition of visual skills can also
be used to identify weaknesses in athletic
performance. On the other hand, this data may
be a reference for educators to provide training
interventions in order to improve visual function
and motion, so that the athletes can show better
performance in all competitive areas.

MATERIALS AND METHODS
This study is causal-comparative study. The
present study is applicable due to the time
length, the cross type and in terms of the
obtained results. It is noteworthy that all stages
of the study were approved by the Ethics
Committee of Shiraz University.
Participants. Participants in this study
consisted of 85 students (44 non-athletes, 22
athletes of team sports and 19 athletes of
individual sports) who were selected from all the
female student athletes of Shiraz University who
were enrolled in the academic year 2013-2014
through the purposive sampling method, and
according to the inclusion and exclusion criteria
of the study. The most important criteria
included those with a sports history, lack of eye
diseases, or diseases of the inner eye. It is
noteworthy that athletes were active in team
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sports (basketball, volleyball and futsal) and
individual sports (swimming, badminton, table
tennis, and running). In the beginning, a
summary of the research project was explained
to everyone. Then, after obtaining consent from
the participants, these people were recruited to
the medical history study and checked for any
eye diseases, dizziness or eye surgery.
Research Tools. In order to assess the visual
skills of the test subjects, the sports vision test of
Wilson and Falkel (2004) was carried out on the
participants (6). This test has been used in
several studies, such as Mohammadi, Rostami
and Alborzi (2015), Rostami, Mohammadi, and
Alborzi (2015), Fourie (2013), Du Toit et al.
(2012, 2012)(8, 12, 17-19). It should be noted
that, for the psychometric properties of this test,
three methods were used, namely content
validity, correlation between the referees, and
the test-retest method. It is approved as follows
(18):
Table1. Information on methods of correlation
between the experimenters and test-retest
Methods of
correlation
Visual Skills
Test-retest
between the
experimenters
p
r
p
r
Focusing

0.001

0.93

0.001

0.75

Tracking
Vergence
Sequencing
Eye-hand
Coordination
Visualization

0.001
0.001
0.001

0.92
0.93
0.88

0.001
0.001
0.001

0.77
0.89
0.81

0.001

0.94

0.001

0.83

0.001

0.91

0.001

0.81

The test has been considered for reliability as
well as for low cost, compared to other similar
tests which are available for clinical optometry
centers and have been used for the assessment of
some visual skills. The test includes six subtests
(Accommodation or Focusing, Tracking,
Vergence, Sequencing, Visualization, Eye-hand
coordination), which were performed by the
participants sequentially with a rest period of
one minute after the execution of each sub-test.
It should be noted that the subjects repeated each
test twice and the average performance was
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recorded. In this study, the duration of the
implementation of this test was reported as 15 to
20 minutes for each participant (6).
Data Analysis. The raw data obtained from
the measurement of variables using statistical
software SPSS version 22 were analyzed using
descriptive and inferential statistics. The findings
show that the Kolmogorov-Smirnov test was
used to check the normality of the data
distribution. The Levine test was used for the
evaluation of homogeneity of variance and
variance analysis. This study analyzed whether
the athletes (team and individual) have a better
visual function compared to non-athletes.
Whether there is any difference between team
and individual athletes in visual skills. An one
way analysis of variance (ANOVA) was also

used. Finally, Tukey’s range test was applied to
compare the visual skills of groups at a
significance level (p0.05).

RESULTS
The
descriptive
data
suggests
the
homogeneity of three groups in terms of age,
height and weight (Table 2).
The results of the ANOVA test showed that
there was a significant difference between focus
on visual skills (F=7.67, df=2, p=0.001),
tracking (F=8.93, df=2, p=0.0001), sequence
(F=5.05, df=2, p=0.009), eye-hand coordination
(F=14.64, df=2, p=0.0001), and vergence
(F=4.4, df=2, p=0.015) between the groups
(Table3).

Table2. Descriptive information of demographic variables (Mean±SD)
Groups
N Weight (Kg) Height (cm) Age (year)
Team sports athletes
22 60.87±3.91
163±4.46
21.82±2.70
Individual sports athletes 19 57.43±4.42
160±4.12
21.68±2.96
Non-athletes
44 61.72±4.79
162±3.63
21.80±2.66

Table 3. Results of the ANOVA test in Visual Skills
Sum of
Mean
df
Squares
Square
Between Groups 824.933
2 412.466
Focusing
Within Groups 4410.879
82 53.791
Total
5235.812
84
Between Groups 1213.144
2 606.572
Tracking
Within Groups 5572.103
82 67.952
Total
6785.247
84
Between Groups 152.897
2
76.449
Vergence
Within Groups 1425.526
82 17.384
Total
1578.424
84
Between Groups 276.176
2 138.088
Sequencing
Within Groups 2243.071
82 27.355
Total
2519.247
84
Between Groups 4785.319
2 2392.659
Eye-hand Coordination Within Groups 13397.181
82 163.380
Total
18182.499
84
Between Groups 394.130
2 197.065
Visualization
Within Groups 6258.782
82 76.327
Total
6652.912
84

The results showed a significant difference in
visual skills including focusing, tracking,
sequencing,
eye-hand
coordination,
and
vergence of female athletes (individual and team

F

p

7.668 0.001

8.926 0.0001

4.398 0.015

5.048 0.009

14.645 0.0001

2.582 0.082

sports) with non-athletes. In the other words,
females athletes (individual and team sports)
were superior in focusing and tracking than nonathletes. Females of individual athletes were
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superior in sequencing than non-athletes and
females of team athletes. Non-athletes were
superior in eye-hand coordination than females
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athletes. Non-athletes were superior in vergence
than females of team athletes. The results are
presented in Table 4.

Table 4. Results of the Tukey’s range test in visual skills between the groups
Dependent
Variable

(J) group

Mean Difference
(I-J)

SE

p

Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes
Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes
Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes
Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes
Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes
Team sports athletes
Non-athlete
Individual sports athletes
Non-athlete
Individual sports athletes
Team sports athletes

3.62919
7.65191*
-3.62919
4.02273*
-7.65191*
-4.02273*
-.68660
7.17703*
.68660
7.86364*
-7.17703*
-7.86364*
2.24880
-.97847
-2.24880
3.22727*
.97847
-3.22727*
4.21770*
4.37679*
-4.21770*
.15909
-4.37679*
-.15909
-2.55895
-16.28372*
2.55895
-13.72477*
16.28372*
13.72477*
.22787
-4.18417
-.22787
-4.41205
4.18417
4.41205

2.29699
2.01337
2.29699
1.91509
2.01337
1.91509
2.58170
2.26292
2.58170
2.15247
2.26292
2.15247
1.30582
1.14458
1.30582
1.08872
1.14458
1.08872
1.63802
1.43576
1.63802
1.36568
1.43576
1.36568
4.00317
3.50887
4.00317
3.33760
3.50887
3.33760
2.73616
2.39831
2.73616
2.28125
2.39831
2.28125

0.118
0.0001
0.118
0.039
0.0001
0.039
0.791
0.002
0.791
0.0001
0.002
0.0001
0.089
0.395
0.089
0.004
0.395
0.004
0.012
0.003
0.012
0.908
0.003
0.908
0.524
0.0001
0.524
0.0001
0.0001
0.0001
0.934
0.085
0.934
0.057
0.085
0.057

(I) group
Individual sports athletes
Team sports athletes

Focusing

Non-athlete
Individual sports athletes
Team sports athletes

Tracking

Non-athlete
Individual sports athletes
Team sports athletes

Vergence

Non-athlete
Individual sports athletes
Team sports athletes

Sequencing

Non-athlete
Individual sports athletes
Eye-hand
Coordination

Team sports athletes
Non-athlete
Individual sports athletes

Visualization

Team sports athletes
Non-athlete

*. The mean difference is significant at the 0.05 level.

DISCUSSION
The results showed a significant difference in
visual skills including focusing, tracking,

sequencing,
eye-hand
coordination,
and
vergence of female athletes with non-athletes in
individual and team sports. In the other words,
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females of team athletes were superior in
individual and team skills in Focusing and
Tracking than non-athletes. In this regard, the
results of the present research are consistent with
some findings of studies (8-12, 20-27), while
they were inconsistent with other findings (12).
It seems that the results could be related to the
kind of training, tools and different subjects and
different age ranges (8).
Results showed that female individual and team
sports athletes were better in focusing and tracking
than non-athletes, individual sports athletes were
better in sequencing than team sports athletes and
non-athletes, and non-athletes were better in eyehand coordination and vergence. However, in
regards to visualization, no significant difference
was observed between the three groups.
In this context, for an explanation of these
findings that align with previous studies in
relation to lead groups in matching skills
(Focusing), the theory of integration of the visual
attention, which has been suggested by Treisman
(1980), could be used (28). This theory suggests
that the visual search process takes more time that
an individual focus on the desired area of his/her
spotlights. Therefore, individual can more quickly
determine targets and its location (2, 28).
In terms of motor learning, the differences in
skills related to the effect of the transfer of learning
can be understood due to the visual tracking. This
can be due to increased processed simulations by the
brain as a result of training and experience. This
leads to an increase in speed of tracking motions, as
well as a reduction of transfer time of vision
stabilization, from one point to another in athletes
(29). This difference can also be examined from the
perspective of Optometry. During the tracking
movements, saccade repression occurs and visual
system tracking only processes movements from the
first and last points effectively (25). As the tracking
movements become faster, the duration of
information suppression is dropped and more time is
given for people to learn and process information.
As a result, this helps to improve performance and
tracking skills (30).
The results of this study revealed superiority in
girls in individual athletic group when comparing
the visual skills of vergence. The better
performance of individual athletes in vergence
skills, on the one hand, is because of their training
(convergent and divergent eyes for following the

ball of the opponents' moves). Their skills are
quite improved during practicing these skills; on
the other hand, it seems that visual-motor skills
are more involved in individual sports.
When explaining the differences in vergence
of skills, these can also be examined from the
perspective of motor development. The muscles
of the eye lens play an important role in the
control of eye movement and are the basis for
binocular vision (vergence), particularly since
binocular vision is one of the visual traits that is
important for the motor function of athletes.
Additionally, given that individual athletes in
this study are constantly repeating and practicing
these conditions, this leads to improved speed,
coordination, endurance muscles of the eye lens
and improvement of the vergence of the athletes
in the individual athletes group (6, 31).
Additionally, the improvement of team athletes
in sequence skills also seems to be due to focusing
on the visual-perceptual skills, as well as repetition
and practice and active visual memory in the total
hours of training. This helps to remind the athlete
of the learned techniques and tactics and to use
them in emergencies, leading to improved
sequence skills in these athletes than individual
athletes. In general, this kind of exercise can also
have positive effects on the two types of skills
which result in a significant difference in the
groups. On the other hand, the difference in the
athlete's visual skills can be explained according to
the theory of information processing. This theory
considers the brain as a computer; therefore, it is
said that it considers humans as the chains of
processing calculating machines.
Central factors such as attention, memory,
and visual, as well as environmental factors such
as speed of nerve impulses, have significant
effects on the speed of information processing
and memory functions. In general, this is one of
the reasons for the differences between highspeed memory functions and information
processing functions in athletes than nonathletes. Because athletes, when remembering
the numbers, categorize them at first and then
organize them, this is why they act better in the
call data memory. Since athletes regularly train,
they can maintain their memory functions better.
For one thing, exercise and sports activate the
production and function of neurotransmitters in
the brain. Exercise also increases the levels of
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tissue oxidation, while oxygen plays an
important role in the metabolism and energy
system of the central nervous system (2, 6, 31).
The difference between groups in hand-eye
coordination of visual skills can be due to the
issue of freedom degrees that Bernstein had
raised (1930, 1950). The theory is that less
experienced people (non-athletes) tend to freeze
non-essential parts of the body by reducing the
number of freedom degrees, so that they can
focus on the main aspects. However,
experienced people (athletes) want to find the
desired degree of freedom in accordance with
their task performance (2).
On the other hand, statistical differences
observed among athletes of team sports and
individual sports and non-athletes in eye-hand
coordination skills may, in part, be related to brain
hemispheres. Studies have shown that exercise
and physical activity can also cause changes in
the brain in the field of sports. Brain MRIs of
athletes have also shown that they have a peak
performance of their brain in the left hemisphere
and use the left hemisphere of their brains more.
The left hemisphere includes features such as the
performance information process and, while the
right hemisphere is of a visual-spatial, threedimensional orientation and coordination (32),
these findings correspond with the results.
The lack of a significant difference in the
visualization skills can be explained due to the
nature of visual skills. Ferreira (2003) believes
that visual skills comprise two categories of
software skills that are acquired by practicing, and
hardware skills that are genetic and are not
affected by skills training (33). These skills are
different, even among athletes. This means that
some of these skills are improved due to
performing sports skills (33, 34), while others are
the same between athletes and non-athletes (35).

CONCLUSION
According to the results of previous research
and the results of this study, it could be concluded
that participation in sports is important for
everyone. In addition to increasing physical
capacity, it improves body control and social
communication; it also has positive effects on
visual information processing (perception, integrity
and response). This indicates that changes in brain
structure and neural communication leads to more
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effective and faster motor responses and provides a
foundation for optimum health (4). It is worth
recalling that visual skills are influenced by several
factors such as physical fitness, intensity, and
duration of exercise, the type of test, and testing
time (21, 27, 36, 37).
The results of this study with respect to the
objectives of talent identification, and the selection
of players in different sports due to the nature of
the field, are unique. Therefore, it is recommended
that athletic trainers and training planners identify
athletes with visual skills; also, due to the nature of
the field, visual exercises related to these skills
should be involved in the training programs, which
can lead to better business vision system
capabilities, skills and improved motor
performance. However, in order to expand the
research findings, more research is needed. It is
suggested that future researches focus on a
comprehensive knowledge of the factors that are
involved in improving visual skills, as well as in
order to compare the visual skills in athletes of
individual and team sports and various posts in
different fields. Unfortunately, applicable studies
have not been conducted that confirm or exclude
the research, which shows the importance and
necessity of such research. However, more
research is needed to clarify the results in this area
and could examine the findings in the different
samples and by further control of variables.
In conclusion, it should be noted that, in this
study, with regard to control of the study variables
such as fatigue, nutrition, stress at the time of the
test, and the mental states of the participants, the
rest of the participants had a direct influence on
the performance that couldn’t be controlled by the
researchers. The problem in interpreting the
results and a comparison with other studies could
also provide constraint.

APPLICABLE REMARKS
 Holding different courses and
workshops to promote awareness of
visual skills and their impact on
performance and daily activities.
 The use of coaches and athletes from
this test in conjunction with other
clinical vision tests and the prevention
of excessive costs.
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 Conducting a similar research for better
and more accurate route selection to
provide services to athletes and coaches.
Unfortunately, applied research has not
been implemented to confirm or exclude
this issue, which shows the importance
and necessity of such research.

ACKNOWLEDGMENT
This article is part of a Master's thesis of
Physical Education and Sport Sciences (ISM
motor behavior) in 2014. The help given by
Professor Kruger and all the students that
assisted us in conducting this study is
appreciated.

REFERENCES
1. Gallahue DL, Ozmun JC. Understanding Motor Development: Infants, Children, Adolescents, Adults. 4th ed:
McGraw-Hill; 1998. 541 p.
2. Schmidt R, Lee T. Motor Control and Learning: A Behavioral Emphasis 5th ed: Human Kinetics; 2011. 592 p.
3. Wrisberg CA. Sport Skill Instruction for Coaches. 1st ed: Human Kinetics; 2007. 192 p.
4. Gregg JR. Vision and Sports: An Introduction: Butterworth Publishers; 1987. 188 p.
5. Vinger PF. Sports-related eye injury. A preventable problem. Survey of ophthalmology. 1980;25(1):47-51.
6. Wilson TA, Falkel J. SportsVision: Training for Better Performance. 1st ed: Human Kinetics; 2004. 173 p.
7. Magill R, Anderson D. Motor Learning and Control: Concepts and Applications: Tenth Edition: McGraw-Hill
Higher Education; 2013.
8. Du Toit PJ, Kruger PE, Naicker L-A, Govender C, Jay-Du Preez T, Grobbelaar C, et al. Evaluation of visual
skills in sedentary and active work environments. African Journal for Physical Activity and Health Sciences.
2012;18(1):Online.
9. Hudak R, Spaniol F. An Evaluation of Visual Skills of Athletes and Non-Athletes Department of Kinesiology,
Texas
A&M
University-Corpus
Christi,
TX2012
[cited
2016].
Available
from:
http://www.vizualedge.com/attachments/McNair_VEPT_Poster_Hudak_20121004.pdf.
10. Halder S, Saha GC. A Comparative Study Of Hand Eye Coordination Between Sportsmen And Non Sportsmen.
International Journal of Health, Physical Education and Computer Science in Sports. 2013;9(1):76-9.
11. Akarsu S, ÇALIŞKAN E, Dane Ş. Athletes have faster eye-hand visual reaction times and higher scores on
visuospatial intelligence than nonathletes. Turkish Journal of Medical Sciences. 2009;39(6):871-4.
12. Du Toit PJ, Kruger PE, Tsotetsi A, Soma P, Govender C, Henning E, et al. Comparison of the performances of
male and female armed services recruits undergoing sports vision testing. African Journal for Physical Health
Education, Recreation and Dance. 2012;18(Supplement 1):192-205.
13. Elsawy GY. Eye Movements among Female Taekwondo Players with High and Low Levels. World Journal of
Sport Sciences. 2011;4(4):347-50.
14. Coffey B, Reichow A. Optometric evaluation of the elite athlete: the pacific sports visual performance profile.
Probl Optom. 1990;1:32-58.
15. Atkins D. The eye and sense of vision. Journal of science and medicine in sport. 1998;1(1):3-17.
16. Houwen S, Hartman E, Visscher C. Physical activity and motor skills in children with and without visual
impairments. Medicine and science in sports and exercise. 2009;41(1):103-9.
17. Fourie J. An evaluation of the influence of Basic Military Training on the visual skills of recruits: University of
Pretoria; 2013.
18. Mohammadi N, Rostami R, Alborzi M, editors. The Study of the Validity and Reliablility of Wilson & Falkel
(2004) Sports Vision Test Amongst the Female Students of Shiraz University. 9th International Congress on
Physical Education and Sport Sciences; 2015; Tehran, Iran: Sport Sciences Research Institute, Iranian Ministry of
Science, Research and Technology.
19. Rostami R, Mohammadi H, Alborzi M. Assessment and Comparison of Visual Skills among Footballers. Annals
of Applied Sport Science. 2015;3(4):49-58.
20. Christenson GN, Winkelstein AM. Visual skills of athletes versus nonathletes: development of a sports vision
testing battery. Journal of the American Optometric Association. 1988;59(9):666-75.
21. Du Toit P, Kruger P, Fowler K, Govender C, Clark J. Influence of sports vision techniques on adult male rugby
players. African Journal for Physical, Health Education, Recreation and Dance. 2010;16(3):510-7.
22. Du Toit P, Van Vuuren PJ, Le Roux S, Henning E, Kleynhans M, Terblanche H, et al. The effect of sport specific
exercises on the visual skills of rugby players. International Journal of Social, Behavioral, Educational,
Economic, Business and Industrial Engineering. 2012;6(11):3077-80.

Mohammadi, N., Rostami, R., Alborzi, M. (2016). Ann Appl Sport Sci, 4(4): 69-77.

Visual Skills of the Female Athletes

77

23. duToit P, Krüger P, Neves R. Exercise, performance and sports vision testing. African Journal for Physical
Health Education, Recreation and Dance, December supplement. 2007:140-9.
24. Jafarzadehpur E, Aazami N, Bolouri B. Comparison of saccadic eye movements and facility of ocular
accommodation in female volleyball players and non-players. Scandinavian journal of medicine & science in
sports. 2007;17(2):186-90.
25. Jafarzadehpur E, Yarigholi MR. Comparison of Visual Acuity in Reduced Lumination and Facility of Ocular
Accommodation in Table Tennis Champions and Non- Players. Journal of Sports Science & Medicine.
2004;3(1):44-8.
26. Sillero Quintana M, Refoyo Roman I, Lorenzo Calvo A, Sampedro Molinuevo J. Perceptual visual skills in
young highly skilled basketball players. Perceptual and motor skills. 2007;104(2):547-61.
27. Tomporowski PD, Ellis NR. Effects of exercise on cognitive processes: A review. Psychological bulletin.
1986;99(3):338-46.
28. Treisman AM, Gelade G. A feature-integration theory of attention. Cognitive Psychology. 1980;12(1):97-136.
29. Hazel CA. The efficacy of sports vision practice and its role in clinical optometry. Clinical and Experimental
Optometry. 1995;78(3):98-105.
30. Paul M, Biswas SK, Sandhu JS. Role of sports vision and eye hand coordination training in performance of table
tennis players. Brazilian Journal of Biomotricity. 2011;5(2):106-16.
31. Payne VG, Isaacs LD. Human Motor Development: A Lifespan Approach. 8th ed: McGraw-Hill; 2012. 579 p.
32. Arabi M, Seghatoleslami A, Fooladian J. The Comparison of Brain Quadrant Dominance (Style of Thinking)
between Athletic and Non-Athletic Students. Journal of Motor Learning and Movement. 2014;6(3):309-25
[Article in Farsi].
33. Ferreira JT. An overview of research in sports vision: Its history and an optometric perspective. South African
Optometrist 2003;62:142-9.
34. Ghasemi A, Momeni M, Rezaee M, Gholami A. The difference in visual skills between expert versus novice
soccer referees. Journal of Human Kinetics. 2009;22:15-20.
35. Ghasemi A, Momeni M, Jafarzadehpur E, Rezaee M, Taheri H. Visual skills involved in decision making by
expert referees. Perceptual and motor skills. 2011;112(1):161-71.
36. Chow JY, Davids K, Button C, Koh M. Coordination changes in a discrete multi-articular action as a function of
practice. Acta psychologica. 2008;127(1):163-76.
37. Haywood KM. Use of the image‐retina and eye‐head movement visual systems during coincidence‐anticipation
performance. Journal of Sports Sciences. 1984;2(2):139-44.

Mohammadi, N., Rostami, R., Alborzi, M. (2016). Ann Appl Sport Sci, 4(4): 69-77.

