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ABSTRACT

Several authors have reported the importance afaliskills (or sports vision) for sport performandeowever,
little has been investigated about visual skill§amtball players. Thus, the purpose of the studg W investigate
the visual skills of elite Brazilian football plageand compare visual skills scores of players frdifferent age
groups and different positions. Fifty male eliteaBitian football players from a top football clutofn the main
Brazilian football league (first division) performiehe visual skills test using Vizual EdgePerforo@iraine®
(VEPT) for the following visual skills: eye alignmiedepth perception, convergence, divergencealigcognition,
and visual tracking.No statistical significance wésund between the age groups for eye alignmenpthde
perception, convergence, divergence, visual redamgmi and VEPT (combined total score) scores. Crselg,
statistical significance was found for visual traak in which the Pro (93.4 +2.2 %, P=0.05) and W@5.2 +1.8
%, P=0.00) were significantly better than the UB5.9 + 1.8 %). In addition, the U20 (95.2 +1.8 %®50.03) was
also significantly better than the U17 (87.2 + 24). With regards to players of different positidigealkeepers,
defenders, midfielders and forwards), no statidtisgnificance was found for any of the variablestéd. In
conclusion, the present study reports that thealiskills, more specifically visual tracking, of rmaleveloped and
experienced elite football players (U20 and maimiast) are greater than the visual skills of younged less
experienced elite football players (U15 and U17).
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INTRODUCTION

Football, otherwise known as soccer, is withoutoald, the most popular sport in the world [1]. Adowith the
enormous popularity of football, there has beenamable expansion of football as a science. As githave
evolved, so has the general acceptance of contamypscientific approaches being utilized during ieparation
of football players for competition. Such disciggminclude physiology, biomechanics, strength amtitioning,
psychology, pedagogy, sociology, and nutrition [B].the last couple of decades there has beenfisiynt
accumulation of scientific data regarding footlpddlsiology and medicine [3]. However, little hagbeénvestigated
about visual skills of football players.

Several authors have reported the importance ofaviskills (or sports vision) for sport performaride8]. Also,

many studies have shown significant differencedsnal skills of athletes when compared to noneddd [4, 9-11].
Regarding the type of sport, the majority of thedgts in visual skills were done in baseball [12-48d volleyball
[7, 10, 16-17]. Studies of visual skills in othgrosts such as tennis, table tennis, cricket, Anaerifootball, and
rugby, can be fairly easily found as well. Neveltss, very little can be found about visual skilisfootball,

especially for elite players.
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The few studies about visual skills done in fodtbaler to goalkeepers [18-20] or referees [21-Z&her studies,
with field players, were focused on kids rathernthedite players [24].The research in these studest with
perceptual skills, eye-foot coordination or reactiime instead of visual skills [25-30]. The ratadses found with
elite football players, investigated visual seafefe movement) instead of visual skills [31-32]u¥hbecause of
the lack of information on visual skills of elitedtball players, more studies in the area shoulddre.

The purpose of the study was to investigate thealiskills of elite Brazilian football players. Ener, the study also
aimed to compare visual skills scores of differage groups and different playing positions.

MATERIALS AND METHODS

Subjects

Fifty male elite Brazilian football players werested. All subjects wereunder contract with a taptthall club from
the main Brazilian football league (first divisio® minimum of tenplayers were randomly selectexrfreach one
of the four age groups. Age groups were (1) U15g1d 15 years old), (2) U17 (16 and 17 years ¢8))J20 (18,
19 and 20 years old) and (4) Pro or first squagégolder than 20 years). Further, the subjecte akso divided
into four different groups according to their fighdsitions: (1) goalkeepers, (2) defenders (cemiicks and full-
backs), (3) midfielders, and (4) forwards.

Procedures

All fifty individuals performed the visual skillest using Vizual EdgePerformance Tra®€WEPT).VEPT is a 3-D
computer-based visual skills training program thatesses the following visual skills: eye alignmeltapth
perception, convergence, divergence, visual retiogni and visual tracking. The VEPT program prodde
quantitative scores for each one of the visualsskilentioned previously, as well as a combined MEPT score.
The tests consisted of four exercises using 3-Bsgla (eye alignment, depth perception, convergemue,
divergence) and two exercises without the 3-D gssvisual recognition and visual tracking). Afietailed
instruction from the tester, each individual toble test only once. All tests were performed attéd@n’s training
center computer room.

Data analysis

Data analysis was done with SPSS statistics sod@vainrough multivariate analysis of variance (MANOVA)
Further, the Tukey post-hoc test was performeddentify statistical differences. The level of siigance
established was at P <0.05.

RESULTS

No statistical significance was found between the groups for eye alignment, depth perception, emyence,
divergence, visual recognition, and VEPT scoredi@a). Conversely, statistical significance wasro for visual
tracking, in which the Pro (93.4 £ 2.2 %, P = 0.88j U20 (95.2 + 1.8 %, P = 0.00) were significabetter than
the U15 (85.9 + 1.8 %). In addition, the U20 (9%.2.8 %, P = 0.03) was also significantly bettemrththe U17
(87.2 + 2.1 %). With regards to players of differpositions (goalkeepers, defenders, midfieldedsfanwards), no
statistical significance was found for any of tlaiables tested (Table 2).

Table 1. Age groups and visual skill scores

AgeGroup| N[ VT [ SD[VR [SD|[ DP [SD| D [ SD| C [ SD [ VEPT| SD
) | @ | @ |0H]| @) | @ || @ | ) | &

Pro 10| 934*] 44 153 0F 17 O]9 8d1 114 849.917681 | 86

u20 15| 952=| 52| 156 04 14 0p 898 55 9237 6. 69.8 | 458

U1z 11| 872 | 59] 121 02 14 12 873 58 89 13921 | 6.1

uis 14] 859 104 165 05 1] 08 827 2P8 §35.120656 | 8.6

Notes: VT — Visual Tracking, VR — Visual RecognjtDP — Depth Perception, D — Divergence, C — Cogenece, VEPT — General
Visual Skill Score. Statistical significance fowordy for Visual Tracking. * The Pro group was sifigantly better than the U15 (P =
0.05). **U20 was significantly greater than the UH = 0.03) and U15 (P = 0.00).
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Table 2. Positions and visual skill scores

Position N | VT |SD| VR | SD| DP | SD| D SD C SD | VEPT | SD
@) [ B ) | B@|OCH B || H || H | %) | @
Forwards 14| 88.4 6. 174 06 14 11 796 23.6583208| 66.3| 9.7
Midfielders | 17 | 93.1 | 6.8 137 | 03| 1.2 | 0.€|89.2| 52 | 90.1[ 11| 69.¢ | 6.
Defender | 1£ | 88.6 [ 9.8 | 158 | 0.E| 14 | 1.1 |90.0 | 4.7 [ 90¢| 7.t 70.1 | 6.1
Goalkeepers 4| 92% 5f¢ 104 01 15 D5 862 WU7.5/®58| 683| 4.4
Notes: VT — Visual Tracking, VR — Visual RecognijtdP — Depth Perception, D — Divergence, C — Cogemece, VEPT — General
Visual Skill Score. Statistical significance was foaind

DISCUSSION

Although some research studies show no benefipant performance from enhanced visual skills [3B3-Bhe vast
majority of studies reported that developed visskills (or sports vision) would play a positive @oin sports
performance [4-8].Authors have reported that improents in the athlete’s visual skills can lead ticker
decision-making and faster motor response [35]sTha advanced visual skills set is likely to haymositive effect
on athletes’ performance in many different spoktstudy with rugby players showed an improvemergtincessful
catches by the use of a visual skills training @cot prior to a game [8]. In a study with NCAA Dsion | college
baseball players, significant differences in pearfance between athletes with visual skills trainamgl without
visual skills training was discovered. The playeith visual skills training produced significantiygher batted-ball
velocities than the players without visual skilining [12]. Likewise, in a study with table tesnplayers,
significant enhancement in performance was repafe eight weeks of visual skills training [3@). addition, a
study with volleyball players indicated faster sijtransmission in visual pathways in athletes \higher visual
skills [7]. Similar results were found with tenm¢ayers. Overney, et al. (2008), reported a pasitelationship
between tennis performance and enhanced tempared$sing [37]. Therefore several authors even stgdehat
sports coaches should insert visual skills intdrttna@ining programs to enhance athletic perfornegjtc 8, 36].

A large number of research studies in visual skiltxe focused on the comparison between athletdsnan-

athletes. Most of these studies reported that tathigossess better visual skills than non-ath[dte®-11, 38-40]. In
a study comparing visual performances of athleted aon-athletes using a clinical battery of visitasts,

significantly better visual performances were foundhe athletes for vergence facility, saccadésjal reaction
time, peripheral awareness, and near point of agievee [9]. Quevedo-Junyent, et al., (2011) repattat athletes
have a significantly higher dynamic visual acutigt non-athletes [40].

An enhanced visual skills set is not a privilegéydor professional athletes. Student athletes Hasen found to
possess an enhanced visual skills set as well.tudlyswith college students also found a signifibaritigher
dynamic visual acuity for the student athletes wieempared to non-athlete students [39]. Anothedystwith
college students reported that college basebalepdgpossess a significantly higher visual seaagacity than non-
athlete students [41].

Besides the comparison of athletes and non-athldtese are also studies that suggest that athédteldferent
levels differ on visual skills capacities as welD[ 42-43]. In a study with golfers it was foundttthigh-level
players possessed significantly better visual skilan lower level players [43]. Jafarzadehpur let (2007)
compared visual skills of volleyball players of fdilent levels [10]. The study found that as theyipia level
increased, the visual skills capacities increasedell. In the present study, visual tracking waes only variable in
which statistical significance was found. Profesaiglayers (players from the main squad) had Baamitly greater
visual tracking than the players from the U15 squiachddition, players from the U20 team had sigaiitly better
visual tracking scores than the U15 and U17 playBnsse results suggest that older and more expedeplayers
possess greater visual tracking, which may be lb@akfor their performance. These findings suppsirhilar
results found by Allen, et al. (2004) [44]. In thstudy, visual tracking of expert athletes wasesigp to novice
athletes. With regards to visual tracking, them faur major theories that try to explain the medsms of visual
tracking. Posner (1980) recognized that visual kirer is carried out by shifting a “spotlight” of tahtion
continuously from one target to the next [45]. Bjiyn and Storm (1988) assumed that tracking isechaut pre-
attentively without the help of memory representasi [46]. On the other hand, Yantis (1992) and atnan,
Treisman and Gibbs (1992)believed in high-levadrdite processes, representations of objects, @atthkrelations
between the tracked objects [47-48]. In most rectmdies, several authors agree that visual trgclénhighly
associated with visual memory, which relies critican attention [47, 49-50]. Thus, more experiahqgdayers
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would have an advantage by possessing a much larger memory when compared to younger athletesh /i
greater array of movement representations avajlaltigation-specific reference structures for apétory control
would allow experienced athletes to have a betigral tracking performance when compared to legemrenced
players [51].In addition to the long-term memorkipd-term memory also plays a critical role in &btracking.
According to Yantis (1992), subjects do not digiind¢rack the individual elements; instead, they edfectively
track numerousindividually moving elements. Thegédrelements are maintained in short-term memody are
rapidly updated as the elements move about théagi$s7].Furthermore, visual tracking performansessentially
based on temporary spatial memory and attentiottking [50].

The results of the present study also support itidtinfys of two similar studies that compared visseharch of
experienced versus inexperienced football playBosh of these studies found a significantly highissual search
capacity of the experienced group [31-32]. Findifigen Du Toit, et al. (2009), also corroborateshvitte results of
the present study. In their study, visual skillfadtball players were evaluated and showed thahtgher the age
group/level, the better the visual skills were [ZAhe same study also compared visual skills ofeskof different
positions, however no significant difference wasrnfd. Likewise, no statistical difference was foundhe present
study for visual skills of players of different pib@ns.

However, despite all the positive results found/izuial skills of the research studies mentionedrabib is yet to be
known if enhancing visual skills of football plagewill result in increased football performancestidy with elite
Canadian football players concluded that improvpigyers’ eye-foot coordination and other eye-linkadtor
skills, failed to reflect an increase in footbaéirfprmance [30]. Moreover, several limitations bé toresent study
should be considered. The first limitation of thiedy wasthe difficulty to find related literaturéery few studies
were done in visual skills of football players amone of them used the instrument of the presemntysfuizual
Edge). Thus, most of the literature reviewed isirgatly related, which makes the discussion of thsults a
difficult task. Another limitation of the presertudy was the fact that players from only one teaenentested. To
make better inferences about the population (étiteball players) it would be necessary to have [dagirom
different teams and countries. Future studies wdlifferent teams in different countries are strongly
suggested.Finally, the greatest limitation of threspnt study was related to the instrument. ViZdde is a
computer-based visual skills software and someesthjpresented a more developed ability to useelyboard
than others. Therefore, the results could have logrenced by how familiar a subject was with cargrs and
keyboards.

CONCLUSION

In conclusion, the present study reports that tiseial skills of more developed and experienceck diitotball

players (U20 and main squad) are greater thanisuahskills of younger and less experienced étiatball players
(U15 and U17). More specifically, visual trackin@svthe visual skill in which statistical signifiecawas found.
Therefore, experienced players may benefit fronsgessing more advanced visual tracking skills. H@axemore
research is necessary to understand if these eliffes would actually result in a better performancthe game
offootball. Also, these results suggest that vismatking improves significantly in young elite tball players
throughout their football career (from U15 to U2Qpnsidering that these athletes never receivedifgpgisual

tracking training implies that elite football traig in itself might be responsible for the develamhof visual
tracking skill. In addition, the present study aladicates that there are no differences in viskdlls between
players of different positions. Finally, more resdastudies in this field are strongly recommendedbetter
understand the visual skills of elite football gay and its implications in football performance.
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