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Abstract: The research aims to examine the relationship between cognitive performance, visual reaction time
and agility parameters on football players. Twenty- five football players with an average age of 18-20 years
(18.16 £ 0.68), who have been active for at least five years and who are in the Turkish U19 Super League
participated in the study from the Turkish U19 Super League participated. Body composition (BODPOD),
agility (Illinois test), visual reaction time (Witty Sem Microgate) and cognitive performance (Stroop Test) of
the football players were measured. SPSS v23 was used in the analysis of the data and the significance level
was taken as p<0.05. The relationship between normally distributed data was examined with the Pearson
Correlation Coefficient. According to the analysis of the data a significant positive correlation was found
between cognitive performance and visual reaction time on football players. When the relationship between
cognitive performance and agility parameter was examined, no significant relationship was found between the
two concepts. There was a significant correlation and a negative correlation between visual reaction time and
agility parameters. As a result, when height, body mass index and body fat ratio values increase on football
players, visual reaction time increases and performance decreases. Likewise, when the body fat ratio increases,
agility time increases and performance decreases.

Anahtar Kelimeler: Football, Cognitive Performance, Agility, Reaction, Training

FUTBOLCULARDA BIiLISSEL PERFORMANS, GORSEL REAKSIYON ZAMANI
VE CEVIKLIK PARAMETRELERI ILiSKiSININ INCELENMESI

Oz: Arastirmanin amaci, futbolcularda bilissel performans, gorsel reaksiyon zamam ve ceviklik ile
parametreleri arasindaki iliskinin incelenmesidir. Arastirmaya 18-20 (18,16 £ 0,68) yas ortalamasina sahip, en
az bes yildir aktif futbolcu olan, Tiirkiye U19 Siiper liginde yer alan 25 futbolcu katilmistir. Futbolcularin viicut
kompozisyonu (BODPOD), ¢eviklik (Illinois testi), gorsel reaksiyon zamani (Witty Sem Microgate) ve biligsel
performanslari (Stroop Testi) Ol¢lilmistiir. Verilerin analizinde SPSS v23 kullanilmis ve anlamlilik diizeyi
p<0.05 olarak alinmigtir. Normal dagilim gosteren veriler arasindaki iliski Pearson Korelasyon Katsayisi ile
incelenmistir. Elde edilen verilerin analiz sonuglarma goére futbolcularda, biligsel performans ile gorsel
reaksiyon zamani arasinda anlamli bir iliski ve arasinda pozitif yonli bir korelasyon saptanmistir. (p<0.05).
Biligsel performansin ¢eviklik parametresi ile iligkisi incelendiginde iki kavram arasinda anlamli bir iliski
bulunamamistir. (p>0.05) Gorsel reaksiyon zamani ve ¢eviklik parametrelerinin arasindaki anlamli diizeyde
iliski ve ve negatif yonlii bir korelasyon saptanmustir. (p<0.05) Ayrica gorsel reaksiyon zamani test degeri ile
boy uzunlugu, beden kitle indeksi, viicut yag orani arasinda ve ¢eviklik test degeri- viicut yag orani arasinda
anlaml1 diizeyde pozitif yonlii iliski elde edilmistir. Boy uzunlugu, beden kitle indeksi ve viicut yag orani
degerleri arttiginda gorsel reaksiyon test skoru (siiresi) artmakta, reaksiyon zamani performansi diismektedir.
Paralel olarak viicut yag orani arttiginda ceviklik test degeri artmakta ve ¢eviklik performansi diismektedir.

Key Words: Futbol, Biligsel Performans, Ceviklik, Reaksiyon, Antrenman

* Bu arastirma yiiksek lisans tezinden iiretilmistir.
"Sorumlu Yazar: Okan Demir, Ogr. Gor., E-mail: okandré1@gmail.com

107


https://orcid.org/0000-0002-8296-6188
https://orcid.org/0000-0003-1982-3894

Spormetre The Journal of Physical Education and Sport Sciences, 21(3), 2023, 107-116

INTRODUCTION

In our age, as in every field, football is in a rapid development and change process. When this
process is managed correctly and systematically, sportive and economic success is achieved
(Demir, 2017).

In addition to being an organism in which physiological activities are performed, the human
body also keeps many different parameters of the society in which it lives. After the 19th
century, the human body has transformed from a structure that observes and perceives the
outside to a concept that is observed and studied scientifically (Boynukalin and Dogan, 2020).
As in every subject where competition is at a high level, performance appears as the main
success criterion in football. The main purpose of the camp programs and the tests during the
preparation period in football is to maximize this performance and to protect the health of the
athlete. In order to achieve this efficiency, physical fitness parameters such as strength,
endurance, balance, coordination and speed must be integrated with technical and tactical
knowledge (Deloitte, 2015). At every point of the world where there are living spaces; football
is everywhere, from a metropolitan city to a small village. (TFF, 2021). Football has a "Hybrid"
concept among sports branches. The reason why it is named so is that the game contains many
random and intermittent movements. Every 4-5 seconds during the game, the movements
change constantly. An adult player runs nearly a total distance of 10-14 km for 90 minutes in
this action (Kirkendall, 2020). Due to the high-effort nature of the game, both players and
coaches aim to bring a top performance that will be reflected on the field (Kizilet, 2010).

In order to be successful, models that will increase efficiency effectively should be applied to
the development of the athlete and the results should be monitored (Coutinho et al, 2016). The
evolutionary structure of the game, being open to continuous development and change, enables
the performance to be affected by many physical characteristics (Strength, power, speed,
endurance) and multi-faceted factors that it participates in cognitive values such as technical-
tactical capacity (Vaeyens et al.,2007). Players must maintain good physical condition during
a competitive competition and develop this in order to remain competitive. This development
allows to increase performance and achieves maximum efficiency in the process (Periashami,
2015).

Visual reaction time in football; as a result of the evaluation of his/her responses to intense
stimuli encountered muscularly, auditory and visually. Also it is an important criterion for
success. The fact that the area where football is played is larger than many sports branches and
that it is played by helping teammates based on sudden decisions causes visual reactions time
to be more important for this sport than for other branches (Aksoy, 2012).

Agility is a combination of speed, balance, strength and coordination abilities. An important
part of the distance run during the match is the agility-based change of direction runs for the
purpose of controlling the ball (Little & Williams, 2006). High-quality agility skills reduce the
risk of injury, increase performance, and contribute to visual reaction in group games (Svensson
& Drust, 2005).

Cognitive Performance is the efficient fulfillment of mental processes such as perception,
learning, understanding, reasoning, intuition and awareness (APA, 2021). Cognitive
development has great importance in sports, as it is in all fields of life. It is known that not only
physical conditions but also cognitive performance emerges as an important factor for success
in the efficiency of athletes (Bitbrain, 2021).
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Including the mental and cognitive performance of the football players during the health control
allows a healthier evaluation. In addition, both the coach and the players should be updated
about stress, anxiety and fear. Mental functions for players and technical teams in football are
very important and their importance is increasing gradually (Coban, 2021). In our research, we
holistically combined cognitive and cycomotor skills together to measure the impact of the
survey. It is thought that the data obtained as a result of these measurements will be a support
for training planning, talent selection and tests for athlete health.

METHODS

Research Model

The research was created by using the relational survey model, one of the quantitative research
methods. Model; it was designed to determine the relationships (positive/negative) of cognitive
performance, agility and visual reaction time parameters. For this research, necessary
permissions were obtained from the Ethics Committee of Ataturk University Faculty of Sports
Sciences (18.11.2021 and E-70400699-000-2100316611). In addition, our work was supported
by the Scientific Research Project Coordinator of Ataturk University with the project code
SYL-2022-10202.

Research Universe and Sample Group
The universe of the study is football players who have been interested in football for at least
more than five years. The sample group was determined on a voluntary basis. Sample group
consists of 25 players (two goalkeepers, eight defenders, eleven midfielders and four strikers)
who are actively competing in the 2021-2022 season in the Turkish U-19 Super League (during
the testing process) constitute the player.

Data Collection Tools

All measurements were made at Ataturk University Sports Sciences Application and Research
Center. For the athletes, in order of test, agility, visual reaction test, and finally Stroop test were
applied. The test order for the athletes was planned as the Illinois test, which measures agility,
then the Witty Sem reaction time test, where reaction time data will be obtained, and finally the
Stroop test, where cognitive performance test scores will be measured. Test times a period of
approximately one week was envisaged. Players were tested on consecutive days risk of a
reduction in test performances by introducing a new test system is avoided.

Warm up protocol: Before the measurements, a standard warm-up procedure was applied,;
starting to work with a 5-minute warm-up run at a light tempo, this period at the end, it is aimed
to accelerate blood flow to the muscles with dynamic stretching. 2 minutes after dynamic
stretching time, in-foot pass, ball passing, not exceeding 3 minutes in total Basic movements
such as bouncing the ball were performed. A standard general warm-up and a special warm-up
for the knee joint and muscles.

The body composition of the football players was analyzed with the BODPOD, which can
measure in the confidence interval of 0.3%-1.1% (Fields et al., 2000). Illinois Agility Test is a
standard agility test used to evaluate both the training and performance of talented athletes
(Raya, 2013). he Illinois Test is 5 m wide, 10 m long, and a straight line with 3.3 m intervals in
the center section. The test track, consisting of three cones arranged on a training field with a
grass surface. The test consisted of 40 m straight, 20 m between cones, with 180 ° turns every
10 m. slalom run.

109



Spormetre The Journal of Physical Education and Sport Sciences, 21(3), 2023, 107-116

The Witty Sem reaction time protocol was used to measure the coordination capacity and
reaction time of athletes. In the visual reaction measurement, the athletes were asked to catch
the green color among the randomly lit colors on eight lamps fixed on a panel of the Witty-Sem
reaction test device, and the test was terminated by determining the value obtained as a result
of fifteen correct catches. As a result of two trials, the best measurement was evaluated
(Microgate, 2021).

The Stroop test basically consists of three processes: selective attention, reading and color
expression, and it was also used to measure and develop characteristics such as the speed of
information processing and the ability to react to confusion caused by distractors in the
environment (Macleod, 1990).

The tasks were used in the digital content of this test. These tasks consist of 2 types of trials:
neutral (the text XXX written in green, blue and red), incompatible (the text on the screen and
the background color are different). One block of the test consists of 96 trials and 2 types of
stimuli (48 incompatible and 48 neutral) and these trials were randomly presented to the
athletes. Players were informed to press the corresponding key on the keyboard with the actual
color of the word displayed on the screen, as quickly as possible and with minimum error.
Participants marked the ink color of the text presented to them from the options specified with
the right and left arrow keys. The total time given to the non-conforming factors was accepted
as the criterion without considering the error rates.

Data Analysis

SPSS23 package program was used for the analysis of the data. As a result of the analysis
performed to determine the normality of the distribution in the data, the Skewness-Kurtosis test
values were between-1.5 and +1.5, and the distribution was considered to be normal
(Tabachnick and Fidell, 2013). In addition, the distribution is considered to be normal when the
test values obtained as a result of the Shapiro-Wilk test, which is used when the sample groups
are less than 30, are above the specified scale (p>0.05) (McKillup, 2012).

When the data obtained in the normality analysis were examined, it was determined that the
test results had a normal distribution, and the relationship between the parameters was examined
by the Pearson Correlation Coefficient method. P values of <0.05 were considered significant
at the 95% confidence interval (Gogoi, 2020)

RESULTS

At Table 1 the descriptive statistics of players which are reflect their anthropometric
measurements and body composition has shown.

Table 1. Average (X) and Standard Deviation (SD) Values of Anthropometric Measurements and Body
Compositions of Footballers
Anthropometric Measurements . o

/ Body Composition n Min. Max. X SS
Age (Year) 25 17.00 20.00 18.16 0.68
Height (cm) 25 171.00 195.00 178.52 5.47
Weight (kg) 25 57.90 81.70 70.58 7.45
Body Fat Ratio (%0) 25 3.10 17.70 8.25 3.06
Body Mass Index (kg/m2) 25 18.80 26.70 22.13 1.89

*p<0.05
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The mean age of the football players participating in the study was 18.16+0.68, the average
height was 178.52+5.47 cm, the average body weight was 70.58+7.45 kg, the body fat ratio was
8.254+3.06%, and the Body Mass Index was 22. It was found to be 13+1.89 kg/m2 (Table 1).

Table 2. Agility, visual reaction and cognitive performance Mean (X) and Standard Deviation (SD) values of the
football players (sec)

Agility (sec) Visual Reaction (sec) Cognitive Performance (sec)

Position (N) % £SS X +SS % +SS

Goalkeeper (8) 15.81+0.33 20.74+2.65 78.64+3.91
Defense (32) 15.74+0.27 17.33+£3.23 72.83+7.38
Midfield (44) 15.56+0.29 17.39+1.93 76.77+5.75
Striker (16) 15.53+0.38 21.46+0.85 74.22+9.93

The frequency distribution, agility, visual reaction time and cognitive performance mean (X)
and standard deviation (SD) values of the football players participating in the study were given
at Table 2.

Table 3. Correlation of agility and physical characteristics in football players
Height Weight Body Mass Index  Body Fat

Ratio
Weight ' 6357
p ,000
Body Mass Index r 114 ,186**
p ,293 ,000
Body Fat Ratio r -,141 ,402* ,649**
p ,250 ,023 ,000
Agility Test Value r -,245* -,018 ,180 ,391*
p ,119 ,465 ,195 ,027

*p<0.05

Considering the relationship between agility and physical characteristics in football players, no
significant relationship was found between height, weight and body mass index and agility. A
significant (p<0.05) and positive correlation (r =.391) was found between body fat ratio and
agility. This indicates that as the body fat ratio increases, the agility period increases.

Table 4. Correlation of visual reaction and physical characteristics in football players
Height Weight Body Mass Index  Body Fat

Ratio
Weight ' 6357
p ,000
Body Mass Index r ,114 ,186**
p ,293 ,000
Body Fat Ratio r -,141 ,402* ,649**
p ,250 ,023 ,000
Reaction Time Test Value r -.364* ,054 ,361* ,361*
p ,037 ,398 ,038 ,038

*p<0.05

It is seen that there is a significant relationship between the visual reaction time of football
players and their height, body mass index and body fat ratio (p<0.05). In addition, a negative
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correlation between visual reaction time and height (r=-.364); there is a positive correlation
between body mass index (r=.361) and body fat ratio (r=.361) (Table 4).

Table 5. Correlation of cognitive performance and physical characteristics in football players
Height Weight Body Mass Index  Body Fat

Ratio
Weight ' 6357
p ,000
Body Mass Index r 114 ,7186**
p ,293 ,000
Body Fat Ratio r -,141 ,402* ,649%*
p ,250 ,023 ,000
Cognitive Performance r -.284 -,151 ,038 ,170
Test Value p ,084 ,236 429 ,208
*p<0.05

No significant relationship was found between cognitive performance and height, weight, body
mass index and body fat ratio (Table 5).

Table 6. The relationship between cognitive performance, agility and visual reaction in football players
Agility Test Value  Reaction Time Test Value

Reaction Time Test Value r -,405*
p ,044

Cognitive Test Value r -177 ,492*
p ,396 ,012

*p<0.05

A significant correlation was found between cognitive performance and visual reaction time,
and a positive correlation was also found between the parameters (p<0.05), (Table 6). It is
observed that there is a significant negative correlation between visual reaction time and agility
parameters (p<0.05), (Table 6). When the cognitive performance and agility parameters were
examined, no significant relationship was found (p>0.05), (Table 6).

DISCUSSION

In this part of the research, the relationship between agility, visual reaction time and cognitive
performance was discussed with similar studies in the literature. The relationship between
visual reaction and cognitive performance: in the literature (Reinal et al., 2019, Colakoglu et
al., 1993), it has been determined that visual reaction time is effective on cognitive performance
items. The findings of our study also support these studies. In this context, it can be thought
that the reaction time of the player whose cognitive performance increases will be shortened
and therefore the reaction performance will also increase. It is thought that this meaningful
relationship between cognitive performance and visual reaction will have a positive effect if the
players who are asked to act more quickly add to the training programs that improve their
cognitive ability. Colakoglu et al. (1993) investigated the effect of concentration activities on
the reaction time of these individuals. As a result of the research, it was determined that the
athletes in the group in which these activities were applied showed three times more
improvement than those in the other group. He stated that mental training should be used to
ensure optimum efficiency regarding reaction time. It is estimated that the short-term reaction
time will enable the players to gain an advantage against their opponents, and this will have a
positive impact on the team performance.
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The development of performance in the game depending on cognitive processes emphasizes
the importance of cognitive performance. It is mentioned in the literature that the inclusion of
trainings that contribute cognitively in the planning and that complex training that includes this
(Chang et al., 2021) will make a positive contribution. In addition, since the players with good
visual reaction efficiency will be at a good level in terms of cognitive performance, it can be
thought that these players will decide faster and provide more efficient performance in dynamic
games such as football.

In a study that supports the data obtained in the research, it was determined that the reaction
time of elite athletes was shorter than the players with lower levels and the reaction was faster
(Moelhi, 2006). In another study, when the results of the study (Vestberg et al, 2012) that the
elite athletes playing in the upper leagues show better cognitive characteristics compared to the
football players competing in the lower leagues, it can be said that the positive relationship
between the reaction time and cognitive performance we obtained as a result of our research is
more clearly revealed.

The relationship between agility and cognitive performance: In our study, no significant
correlation was found between agility and cognitive performance. Lennemann et al. (2013)
examined the relationship between these parameters in his study titled the effect of agility
training on psychological and cognitive performance, and found that agility training contributed
to cognitive and psychological performance at a higher rate than physical activities. Despite
this finding, the results obtained from the participants in our study differ from the results of this
study. In addition, in the literature in this sense; Spiteri et al. (2015) investigated how agility
performance at different speeds made a difference in neuromuscular strategy, and as a result,
no significant difference was found between cognitive concepts and agility ability. Spiteri et al.
(2015) seems to be compatible with the result we obtained in our study. As the reason for this
difference between studies in the literature, it can be thought that agility ability is more related
to motoric features such as strength and speed, which are other elements of physical fitness,
rather than a reaction that occurs as a result of cognitive decision making.

In another study investigating the relationship between agility and cognitive factors, Scanlan et
al. (2013) in his study investigating the effects of physical and cognitive factors on the agility
characteristics of male basketball players, concluded that the reactive agility feature is mostly
affected by the cognitive features (reaction time and decision-making time). In addition, it was
determined in the study that morphological features were in a low-level significant relationship
with linear speed and direction change characteristics, that is, reactive agility. Although these
data contain results that some cognitive elements are related to reactive agility, it is included in
the content of the same study that this is limited to reactive agility and some morphological
features. In addition, it is clear that there are different constructs and game structures between
the sports branch in the study and the football included in this study. From another point of
view, it is estimated that the different morphological characteristics of the players, the
differentiation of game perceptions and, as mentioned before, the agility ability develops with
motor skills and physical characteristics rather than cognitive processes as the reason for the
different results.

Visual reaction and agility relationship: Regarding the relationship between reaction time and
agility, Moradi and Esmaelizadeh (2015) found a significant relationship between reaction time
and agility in their study on reaction time, agility and speed in children. In the study of Comuk
and Erdem (2010), the relationship between the reaction time and agility of triple spin
performances of female figure skating athletes was investigated. As a result of the study, it was
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determined that the reaction time and agility values of the athletes were significantly better
when compared to the athletes in the control group. In the study, when the relationship between
reaction time and agility was examined, a negative relationship was found between them. In
our study, a significant correlation was found between reaction time and agility parameter, in
parallel with this study, and a negative correlation was found between the two parameters. The
data obtained in this sense overlap with previous studies in the literature (Comiik and Erdem,
2010, Moradi and Esmaelizadeh., 2015).

As a result, it is thought that football players who improve themselves cognitively will have a
better and more efficient visual reaction time, take action in a shorter time than other players,
and this will reflect positively on the performance of the player and team.

Another issue to be emphasized in the conclusion part of the study is the health of athletes. It is
believed that requesting cognitive performance evaluations by authorized federations at the
beginning of the season health checks will have a positive impact on the mental health of the
players and their future quality of life.

SUGGESTIONS

Measurement methods such as the Flanker Test, which reveals errors in different aspects, can
be used in cognitive performance measurements. The relationship between the mental capacity
of the players, such as balance and coordination, and the motor skills, which seem closer, with
cognitive performance can be investigated. It is thought that determining the effect between
error rates and reaction times in cognitive performance measurements with control and
experimental groups will provide more sensitive results in cognitive performance
measurements. It is thought that cognitive performance and studies on cerebral oxygen
saturation in the brain will make a positive contribution to both athlete health and to see the
effects of loading in training on the brain.

LIMITATIONS

The reason why there was not a significant difference between the positions of the players and
these parameters or the analysis for the relationship was not carried out because the number of
goalkeepers was low and the player distribution frequency was not identical. In addition to the
Stroop test scores of the players, the error degrees were also obtained. Error scores obtained
during the test were not taken into consideration.

The total test score was taken into consideration in order to evaluate the time of the protocols
applied for reaction time and agility parameters as the obtained score, to ensure that no margin
of error was left during the test, and to ensure the compatibility of the cognitive performance
test with the other tests.
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