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Investigation of Reaction Time and Hand-Eye Coordination in 

Early Adolescent Female Basketball and Wrestlers  

Abstract 

This study was conducted to investigate hand-eye coordination and reaction time (visual and auditory) in early adolescence 

(10-14 years old) female basketball and wrestling players. A total of 18 athletes (9 females from each branch, 9 females from 

each branch without any health problem or sportive injury) participated in the study in basketball and wrestling branches 

between the ages of 10-14 years in early adolescence. In the study, The Minnesota Dexterity Test was used for hand-eye 

coordination performance measurement and Newtest 1000 Instrument was used for visual and auditory reaction time 

measurements. As a result of statistical analysis, a significant difference was found between the visual reaction times of 

basketball and wrestling athletes. No significant difference was found between hand-eye coordination and auditory reaction. 

Hand-eye coordination, visual reaction time and auditory reaction time values of basketball athletes were better than wrestling 

athletes. In conclusion; physiological and psychological changes in the body are experienced very rapidly during adolescence. 

In order to be successful in sports, it is important to plan training according to the characteristics of this period and sports 

branch. 

 

Keywords: Reaction Time, Hand Eye Coordination, Early Adolescence 

 

Erken Ergenlik Dönemi Kadın Basketbol ve Güreşcilerde 

Reaksiyon Zamanı ve El-Göz Koordinasyonun İncelenmesi  

Özet 

Bu çalışma erken ergenlik dönemi (10-14 yaş arası) kadın basketbol ve güreşçilerde el göz koordinasyonu ve reaksiyon 

zamanını (görsel ve işitsel) incelemek amacıyla yapılmıştır. Araştırmaya erken ergenlik döneminde 10-14 yaş arasındaki 

basketbol ve güreş branşlarında yer alan ve herhangi bir sağlık sorunu veya sportif yaralanması olmayan her branştan 9 kadın 

sporcu olmak üzere toplam 18 sporcu katılmıştır. Araştırmada el göz koordinasyonu performans ölçümü için The Minnesota 

Dexterity Test ölçüm aracı, görsel ve işitsel reaksiyon zamanı ölçümlerinde ise Newtest 1000 Aleti kullanılmıştır. İstatiksel 

analiz sonucunda; basketbol ve güreş branşı yapan sporcuların Görsel Reaksiyon süreleri arasında anlamlı farklılık tespit 

edilmiştir. El-göz koordinasyonu ve işitsel reaksiyon arasında anlamlı farklılık tespit edilmemiştir. Basketbol branşında yer 

alan sporcuların el göz koordinasyonu görsel reaksiyon zamanı ve işitsel reaksiyon zamanı değerleri güreş yapanlara göre daha 

iyi çıkmıştır. Sonuç olarak; ergenlik döneminde vücutta fizyolojik ve psikolojik değişimler çok hızlı yaşanmaktadır. Sporda 

başarılı olmak için bu dönemin ve spor branşının özelliklerine göre antrenman planlaması yapılması önemlidir. 

 

Anahtar Kelimeler: Reaksiyon Zamanı, El Göz Koordinasyonu, Erken Ergenlik Dönemi 
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Introduction 

Adolescence is a period in which the body's structure develops biologically and physically, 

power generation capacity develops, sexual and psychosocial development and the person gains 

independence and gains productivity by opening wider horizons than the family in the social 

relationship dimension. Adolescence covers the period between the ages of 10-19 and is divided 

into three different periods: early, middle and late adolescence. The period between the ages of 

10-14 is early adolescence. In this period, individuals try to adapt to the biological changes that 

occur rapidly with puberty (Civelek, 2019; Şahan, 2009).  

Adolescence is a very important period of life as dramatic physiological, psychological and 

cognitive changes occur. Cognitive changes as well as perceptual development can affect motor 

coordination abilities (Nayak, 2015). In order to achieve successful performance in sports, 

perceptual, cognitive and visual skills are needed in addition to physical and motor skills 

(Schwab & Memmert 2012; Mankowska et al., 2015). Hand-eye coordination is a perceptual-

motor skill process that involves the harmonious processing of visual and tactile inputs in the 

central nervous system in order to perform a purposeful motor movement. Hand-eye 

coordination is the ability to perform a physical task with one's eyes and hands simultaneously 

(Haningsih, 2023; Nayak, 2015). Good hand-eye coordination enhances the player's ability in 

ongoing movement fluency in the case of successfully responding to external stimuli while 

performing complex movements (Paul et al., 2011).   

Reaction time, like hand-eye coordination, is a measure of the speed at which the organism 

voluntarily responds to an incoming stimulus. It is the time period between when the stimulus 

is first received and the emergence of one's own voluntary response (Jain et al., 2015). Visual 

reaction is the process associated with movement control and regulation processes, influenced 

by the muscular effects of the central nervous system. There are also studies indicating that 

vision is important in sports practices and visual training should be an important part of athletes' 

exercise training (Theofilou et al., 2022). Studies have shown that early adolescents who 

regularly participate in sports have significantly lower reaction time values and that chronic 

physical activity has many positive effects such as increasing concentration and alertness, 

providing better muscle coordination, improving speed and task accuracy performance, 

reducing psychological tension and developing better mind contact (Klasnja et al., 2022). While 

coordination exercises are included in the planning, they should support cognitive development 

and be at an appropriate level according to the characteristics of the period in which the 

individual is in (Yılmaz, 2019). 
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Method 

Research Model 

The research was designed according to the descriptive model. Descriptive research is the 

process of collecting quantitative or qualitative numerical values of an existing variable or 

group and presenting the results of the analyzes (Büyüköztürk et al., 2018). 

Study Group 

Eighteen athletes, including 9 female athletes from each branch, who were between the ages of 

10 and 14 in basketball and wrestling branches in early adolescence, who had been practicing 

the relevant branch for at least 2 years and who did not have any health problems or sportive 

injuries, participated in the study. 

Measurement Collection Instruments 

Hand-eye Coordination: Hand-eye coordination was measured with The Minnesota Dexterity 

Test. The test measures skills that require quickness in using simple tools, especially gross 

motor skills. The test was applied to the athletes as a rotation test. The test was explained to the 

athletes, the test devices were introduced and the athletes were allowed to make trials. Athletes' 

performances were recorded in seconds with a stopwatch. After the athletes performed the test 

3 times, the best time was recorded (Lafayette Instrument, 1998). 

Reaction Time Measurement: Reaction time was measured with the Newtest 1000 Instrument. 

The device measures with a precision of 0.001 of a second. Reaction times were measured in 2 

different ways, first visual reaction and auditory reaction times, respectively, using the 

dominant fingers of the participants. For visual reaction, a red light is illuminated on the control 

panel. For auditory reaction time, a constant beep sound is emitted from the control panel. When 

the stimulus arrives, the subject presses the button to turn off the light or sound stimulus. Ten 

measurements are taken by making sure that the measurement area is quiet and has normal light. 

The 2 lowest and 2 highest values are not included in the calculation. The reaction time of the 

person is calculated by calculating the average of the remaining scores (Tamer, 2000). 

Data Analysis 

The data were saved in the SPSS (version 26.0) program for statistical calculations, and it was 

seen that the variables had a normal distribution since their kurtosis and skewness values were 

between +1.5 and -1.5 (Tabachnick & Fidell, 2013). Independent Sample t-Test was used to 

determine the differences between the branches.  The significance level was accepted as p<0.05. 
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Results 

Table 1: Data means, standard deviation and independent samples t-test results 

  

 Sport X±s.d. t p 

Hand-Eye 

Coordination 

Wrestle 01.15±00.10 
-1,13 .27 

Basketboll 01.10±00.10 

Visual Reaction 

Time 

Wrestle 484,74±88,72 
-3,35 .00* 

Basketball 379,03±32,35 

Auditory 

Reaction Time 

Wrestle 487,92±147,07 
-,59 .56 

Basketboll 446,70±147,94 

When Table 1 was examined, it was found that there was a significant difference (t(16) =-3,35; 

p<0,05) between the Visual Reaction times of the athletes engaged in basketball and wrestling 

branches, while no significant difference was found between hand-eye coordination (t(16) =-

1,13; p>0,05) and auditory reaction (t(16) =-,59; p>0,05). 

 

Figure 1. Visual reaction time of wrestlers and basketball players 

Looking at the averages in Figure 1, the mean value of visual reaction time of basketball players 

(379.03±32.35) is better than the mean value of wrestlers (484.74±88.72). 
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Figure 2. Auditory reaction time of wrestlers and basketball players 

Looking at the averages in Figure 2, the mean value of auditory reaction time of basketball 

players (446.70±147.94) is better than the mean value of wrestlers (487.92±147.07). 

 

Figure 3. Hand-eye coordination of wrestlers and basketball players 

Looking at the averages in Figure 3, the mean value of Hand-eye coordination of basketball 

players (01.10±00.10) is better than the mean value of wrestlers (01.15±00.10). 
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Discussion and Conclusion 

This study was conducted to investigate reaction time (visual and auditory) and hand-eye 

coordination in early adolescence (10-14 years) female basketball and wrestling players.  

Adolescence is the transition stage of physical and mental development between childhood and 

adulthood. During adolescence, physical development accelerates due to perceptual-cognitive 

changes and developments in the body. Cognitive features such as hand-eye coordination also 

develop and as the age of the person increases, hand-eye coordination also increases (Nayak, 

2015; Szabo et al., 2021).  When the studies were examined, it was found that male adolescent 

children had better hand-eye coordination than female adolescent children (Ojeda et al., 2022; 

Szabo et al., 2020). In contrast to these studies, Brito et al. (2011) found that female athletes 

had better hand-eye coordination than male athletes (Szabo et al., 2021). Our study, on the other 

hand, was limited only to girls and hand-eye coordination values with different averages were 

determined according to the branch. When Figure 3 was examined, it was determined that the 

hand-eye coordination values of basketball players (01.10±00.10) were better than those of 

wrestling athletes (01.15±00.10). Aslan et al. (2021) found that hand-eye coordination 

performances were better in the evening hours in a study conducted in badminton and tennis 

players aged 8-12 years. When the studies are examined, hand-eye coordination varies 

according to time of day, age ranges, branch and gender (Canto et al., 2015; Garmanjani et al., 

2023). 

When the studies on reaction time were examined, it was found that male athletes had better 

reaction time than females (Ojeda et al., 2022). As in hand-eye coordination, in some studies, 

on the contrary, female athletes have better reaction time than males (Vences et al., 2012). 

Studies have shown that reaction time improves with adolescence and reaches better levels with 

sports activity. It is also known that this situation differs according to the level of physical 

activity and the type of sport practiced. Reigal et al. (2019), in their study in children aged 10-

12 years, found that children who participated in more physical activity had a positive effect on 

cognitive processes such as reaction time and attention capacity at a significant level compared 

to others. Günay et al. (2011) found that there was a similarity in the audiovisual reaction times 

of tennis and volleyball athletes aged 14-16 years. The reason for this similarity may be due to 

the need to respond quickly and quickly to fast stimuli in the basic game logic of the branches. 

Reaction time may differ even in the positions formed within the sports branches (Hasdemir et 

al., 2003). By using physical exercises, cognitive skills such as general and special coordination, 

visual and auditory reaction can be developed according to the periods in which children are in 
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(Yılmaz, 2019). When we examined the results of our study, as in hand-eye coordination, the 

visual reaction time (379.03±32.35) and auditory reaction time (446.70±147.94) values of 

basketball athletes were better than those of wrestling athletes. The reason for this may be due 

to the fact that the ball, which is a factor other than the opponent, is also present during the 

game due to the structural characteristics of basketball. Because when we look at the 

characteristics of the branch, it is a sports branch in which teammates and rival players are 

involved in a certain narrow area and in contact with rival players to ensure that the ball passes 

through the target (hoop). In this way, playing fast, continuously and in a narrow area requires 

motor skills such as reaction time and hand-eye coordination.  

As a result, in order to be successful in sports during the rapid changes in our body during 

adolescence, it is important to plan training according to the characteristics of the athletes, 

taking into account the characteristics of this period. 
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