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Abstract 

 

The soccer’s demands have changed considerably and rose in recently. Today, athletes 

need to have more power and to cover greater distances during the game. The aim of 

this research was to search the differences in reactive agility, speed, and agility in 

soccer players. A total of 59 male athletes (aged 14–19 years) voluntarily participated 

in the study. The participants were grouped based on their age to under 15 (U15; n = 

20), under 17 (U17; n = 20), and under 19 (U19; n = 19) players. 10-30m sprint, T-test 

and Reactive agility tests were applied to the participants. Kolmogorov-Smirnov test 

was used to determine whether all data were normally distributed. Kruskal Wallis test 

was used to evaluate the three groups among themselves. Tamhane's T2 test, one of 

the post hoc tests, was used to find which groups caused the difference between the 

groups.  In group comparisons, there were significant differences in 10m sprint (p < 

0,05), 30 m sprint (p < 0,05), t-test (p < 0,05), and reactive agility performances (p < 

0,05) of the participants. It has been determined that some improvements were 

observed in participants’ performance parameters depending on age. 
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Futbolcularda Sprint, Çeviklik ve Reaktif Çeviklik Performanslarının 

Karşılaştırılması 

Öz  

Futbolun talepleri son zamanlarda önemli ölçüde değişmiş ve artmıştır. Günümüzde 

bir futbol müsabakası sırasında, oyuncuların daha fazla güce sahip olmaları, yüksek 

şiddet gerektiren hareketleri daha sık ve sayıda yapmaları ve daha uzun mesafeleri kat 

etmeleri gerekmektedir. Bu çalışmanın amacı futbolcuların sprint, çeviklik ve reaktif 

çeviklik performansları arasındaki farklılıkları araştırmaktır. Çalışmaya toplam 59 

erkek futbolcu (14-19 yaşlar arası) gönüllü olarak katılmıştır. Oyuncular yaşlarına göre 

15 yaş altı (U-15; n = 20), 17 yaş altı (U-17; n = 20) ve 19 yaş altı (U-19; n = 19) 

oyuncular olarak 3 grupta değerlendirilmiştir. Katılımcılara 10-30m sprint, çeviklik t 

testi ve reaktif çeviklik testleri uygulanmıştır. Tüm verilerin normallik testi 

varsayımını karşılayıp karşılamadığını doğrulamak için Kolmogorov-Smirnov testi 

kullanılmıştır. Çalışma sonuçlarının karşılaştırmaları ise Kruskal Wallis testi ile 

yapılmıştır.  Gruplar arasındaki farkın hangi gruplarda oluştuğunu bulmak için post 

hoc testlerden biri olan Tamhane's T2 testi kullanıldı. Grup karşılaştırmalarında, 

katılımcıların 10 m sprint (p <0,05), 30 m sprint (p <0,05), çeviklik t testi (p <0,05) ve 

reaktif çeviklik performanslarında (p <0,05) anlamlı farklılıklar bulunmuştur. Sonuç 

olarak, katılımcıların performans parametrelerinde yaşa bağlı olarak bazı iyileşmeler 

olduğu tespit edilmiştir. 

Anahtar kelimeler: Hız, Çeviklik, Reaktif Çeviklik, Performans, Futbol 
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 Introduction 

The soccer’s demands have changed considerably and rose in recently. Today, players need 

more power and cover more distance for optimal performance during the game (Carling et al. 2008). 

Various high-intensity activities such as sprints, quickness and agility happen during offensive and 

defensive actions in the competition (Faude et al. 2012 ; Paul et al., 2016; Pojskic et al., 2018).  As a 

result of the analysis of the soccer game, it was specified that the players did 1000-1400 short-term 

and high-intensity activities varying between 4-6 seconds in a game (Mohr et al. 2003; Stolen et al., 

2005). 

The change of direction speed involving acceleration and maximum speed occur very often 

during the match. Therefore, speed, agility and reactive agility abilities in soccer players are accepted 

as important physical parameters for soccer success (Young and Rogers, 2013; Fiorilli et al., 2016; 

Negra et al. 2017). There is no clear consensus in the sports science community on the definition of 

agility. Nowadays, some researchers state that agility and reactive agility are the same skill (Fiorilli 

et al., 2017; Trajkoviç et al., 2020). However, recent studies reveal that these two concepts are 

different from each other. In these studies, agility and change of direction can be defined as codes in 

a pre-planned manner. Despite this, reactive agility (RA) is defined as the change in directional speed 

according to the stimulus (Sheppard and Young, 2006). For this reason, reactive agility depends on 

higher levels of motor control compared to pre-planned codes (Spasic et al. 2015). 

One of the important performance components of soccer is sprint (Balsom,1994; Reilly and 

Doran, 2003). In football, the most important feature that distinguishes elite and non-elite athletes is 

the total number of sprints and distance during the competition. In other words, it has been determined 

that higher-level soccer players did more sprints and longer distances (Mohr et al, 2003; Mann et al., 

2007; Rumpf et al., 2016; Trecroci et al., 2019). There are some differences between young (under 

19 years) and senior professional adult players according to physical and physiological requests of 

the game in soccer. Junior soccer athletes travel a total distance during the match of 5.0 km (Under-

13), 6.7 km (Under-15), and 9.0 km (Under-17). But this distance is within 10–14 km for adult 

professional players (Bradley et al., 2009; Vieira et al., 2019). During the game, junior athletes carry 

out more than 20–30 sprints which have an average time of 1.4 ± 0.4 s (Gregson et al., 2010; Haugen 

and Buchheit, 2015; Nikolaidis et al., 2016; Vieira et al., 2019). 

In addition, the analyses show that adult soccer players cover more distance than young players 

(9-14 km) during the game. Of this, 8-12 % is high-intensity running or sprinting. It has been reported 

that peak sprint velocity values are 31-32 km/h in soccer players. In addition, the amount of sprints 

in the range 17-81 per game for each player was stated during the match. The average duration of 

these sprints is between 2 and 4 s, and most of the sprinted distance is less than 20 m (Di Salvo et al., 
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2010; Matlak et al., 2016; Rumpf et al., 2016; Nikolaidis et al., 2016; Negra et al., 2017; Horicka et 

al., 2018). Soccer also requires motor skills such as acceleration, deceleration, and change of direction 

speed during the match. The athletes have to accelerate and change direction very quickly according 

to the situation of the field and the opponent players. It is known that the speed that occurs during the 

game is not always in a straight line, it also includes changes of direction (Little and Williams, 2005; 

Brughelli et al., 2008; Salaj and Markoviç, 2011; Krosta et al., 2020). For this reason, it is necessary 

to evaluate the components of change of direction speed (CODs), linear speed and agility in soccer 

players separately in terms of optimal performance. It would be a more precise technique to arrange 

them separately in the following trainings. In this context, the purpose of this research was to search 

the differences between the sprint, agility and reactive agility performances of soccer players. 

 

Materials and Methods  

Participants 

Fifty nine male adolescent players who play football in the U-15, U-17 and U-19 categories of 

a professional football team participated in the research. Of the 59 athletes, 20 were under-15 (U-15), 

20 were under-17 (U-17), and 19 were under-19 (U-19). Age, stature, body weight and body mass 

index values of the participants were recorded, respectively. A standard warm-up protocol including 

5 minutes of low-intensity running and stretching exercises was applied to the participants before 

each test. The participants were given a detailed explanation of the purpose and procedure of this 

study. They also have a parental leave certificate. An explanation was given to the participants about 

the purpose of this study and the details of the study to be conducted. In addition, written informed 

consent was obtained from all participants and their parents. Participation was voluntary and 

participants could leave the study at any time. During the current research, it has been acted within 

the framework of "Higher Education Institutions Scientific Research and Publication Ethics 

Directive" Before the study, 28 August 2022 (Decision number: E-60116787-020-261830) The ethics 

committee approval was obtained from the Pamukkale University Non-Invasive Clinical Trials Ethics 

Committee. 

Data Collection Process 

In this study, 10-30m sprint, agility and reactive agility tests were applied to soccer players for 

physical performance. 20 min standardized warm up program was applied before the measurements. 

Participants were familiar with the protocols in all tests. The best score from the two tests was 

recorded. 
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Anthropometric Measures 

The test subject’ stature was taken with a scale having a sensitivity of 0.01 m, and their body 

weights were taken with electronic scales (SECA, Germany) with a sensitivity level of 0.1 kg. 

10-30m sprint test 

The time during 10-30m sprint in a straight line was measured utilizing single beam photocell 

gates placed 10 m above the ground level (Time It; Eleiko Sport, Halmstad, Sweden) (Figure 1). The 

photocells placed the starting and finishing lines of 10 m and 30 m. All participants started from 1 m 

behind the starting line. Each subject performed 2 trials with 3 minutes of passive rest between trials 

(Kacoglu and Kırkaya, 2020).  

 

Figure 1: 30m sprint test  

 

Agility t test  

The T-test procedure was utilised to assess the agility performance of the participants, as 

illustrated in Figure 2. All participants started 1 m behind the starting line. They were asked to contact 

the funnel with hand when they accessed them. First of all, the participant goes 10 m forward as fast 

as possible, then go to the right by side steps, 5 m long. Later, he goes by side steps to the left, 10 m 

long. Once more, he runs to the center cone by side steps, 5 m long. After he goes by back steps, 5 m 

along. In the end, he comes back as soon as possible and sprints to the final gates (Raya et al. 2013). 

 

Figure 2: Agility t test  
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Reactive agility test 

We employed the reactive agility test protocol adapted for soccer, as demonstrated in Figure 3 

(Alptekin et al., 2017). The total distance of the test course is 15 m. Firstly, the participant runs by 

side step to the left with 4 m and to the right with 2 m (starting line/gate 1). Then he runs 1 m forward 

as quickly as possible (to gate 2) and cuts either to the left or the right at 45º (to gate 3 or gate 4) when 

presented with the stimulus on the screen.  

 

Figure 3: Reactive agility test  

Statistical Analysis 

Data are given as mean ± standard deviation. The data that were suitable for normal distribution 

were tested with the Kolmogorov-Smirnov test. It was determined that the data did not show normal 

distribution.  Kruskal Wallis test was used to evaluate the three groups among themselves. Tamhane's 

T2 test, one of the post hoc tests, was used to find which groups caused the difference between the 

groups. The level of significance was taken as p<0,05. 

Results 

The descriptive information of the subjects attending in the research is shown in Table 1. 

Table 1  

Physical Characteristics of Subjects 

    Variables U-15 (n=20) 

 X±Sd 

U-17 (n=20) 

X±Sd 

U-19 (n=19) 

X±Sd 

Age (year) 

 

14,8±0,41 16,6±0,50 18,3±0,65 
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Stature (cm) 
 

167,2 ± 0,02 172,6 ± 0,02 174,4 ± 0,01 

Body mass (kg) 

 

60,4 ± 1,37 64,4 ± 2,45 67,6 ± 2,05 

Body mass index (kg/m2) 22,4± 0,54 21,7± 0,70 22,2± 0,58 

 

Table 1 shows the physical characteristics of the players according to age group. Stature (cm) and 

body mass (kg) were similar across the groups (p > 0,05); therefore, adjustments were not performed 

Table 2 shows mean, standart deviation, min and max values of variables. 

Table 2 

Mean, Standard Deviation of Data and Kruskal Wallis Test Analysis Results 

Variables N X±Sd Mean Rank df X2 p 

U15-10mS 

U17-10mS 

U19-10mS 

20 

20 

19 

1,75 ± 0,04 

1,72 ± 0,03 

1,7 ± 0,03 

37,88 

29,93 

21,79 

 

2 

 

 

8,639 

 

0,013* 

U15-30mS 

U17-30mS 

U19-30mS 

20 

20 

19 

4,39 ± 0,1 

4,32 ± 0,07 

4,28 ± 0,08 

40,05 

27,9 

21,63 

 

2 

 

 

11,709 

 

0,003* 

U15-TT 

U17-TT 

U19-TT 

20 

20 

19 

12,1 ± 0,79 

10,83 ± 0,81 

10,28 ± 0,5 

46,28 

26,35 

16,71 

 

2 

 

30,241 

 

0,000* 

U15-RAT 

U17-RAT 

U19-RAT 

20 

20 

19 

5,19 ± 0,08 

4,97 ± 0,09 

4,91 ± 0,09 

48,13 

24,85 

16,34 

 

2 

 

36,125 

 

0,000* 

Note: 10mS: 10 meters sprint; 30mS: 30 meters sprint; TT: T Test; RAT: Reactive Agility Test 

On average, the U15 needed significantly more time than U17 and U19 to perform all tests. A 

significantly slower average performance of sprint 10-30 m, TT and RAT was also observed in U15 

as compared to U17 and U19. looking at the table 1, significant differences were found between the 

groups in all tests applied (p<0,05). 
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Table 3 

Tamhane's T2 Test Analysis Results 

  Variables Group 

 

Group 

 

Mean Difference Std. Error P 

10 m sprint 

 

 

U15 

 

U17 0,045 0,01 0,006* 

U19 0,021 0,01 0,177 

U17 U19 0,021 0,01 0,177 

30 m sprint 

 

U15 

 

U17 0,070 0,02 0,045* 

U19 0,11 0,02 0,002* 

U17 U19 0,039 0,02 0,334 

TT U15 

 

U17 1,23 0,24 0,000* 

U19 1,81 0,2 0,000* 

U17 U19 0,581 0,21 0,031* 

RAT U15 

 

U17 0,21 0,02 0,000* 

U19 0,27 0,02 0,000* 

U17 U19 0,06 0,03 0,111 

 

Looking at Table 3, significant differences were found between U15 and U17 in the 10 m sprint 

test, between U17 and U19 with U15 in the 30 m sprint test, among all groups in T test, between U17 

and U19 with U15 in RAT test (p<0,05).  

Discussion   

The aim of the this study is to search the differences between the sprint, agility and reactive 

agility performances of soccer players. Looking at the current findings, on average, the U15 needed 

significantly more time than U17 and U19 to perform all tests. A significantly slower average 

performance of sprint 10-30 m, TT and RAT was also observed in U15 as compared to U17 and U19. 

looking at the table 1, significant differences were found between the groups in all tests applied 

(p<0,05).  

The sprint drills containing shorter than 5 m and longer than 20 m differ from each other. 

Because each of them includes separate and specific biomechanical and neuromuscular qualities 

(Harris et al., 2008).  

According to the present study’s results, significantly difference was observed in 30m sprint 

performance in athletes, which is in line with the above mentioned fact. But a significantly difference 

was no observed in 10 m sprint performances between U17 and U19. In addition, current study 

findings have shown that U15 athletes have worse scores than U17 and U19 athletes in all tests. The 

findings of current research are similar to the findings of related studies in the literature. Generally, 

many studies that examined age difference concluded that adult players had better scores than junior 
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players. The reason for these differences can be explained by the maturity stage of the athletes 

(Waldron and Murphy, 2013). In addition, post adolescence the athletes develop physically and gains 

strength. As young players develop physically, they can perform better physically (Lloyd and Oliver, 

2012; Trecroci et al., 2019).  

Looking at the agility findings of the participants, there were similar results in U-19 and U-17 

players in agility test, but they had statistically better scores than U-15 players. According to these 

findings, it appears to be non-existent differences between U-19 and U-17 athletes. The main reason 

for this may be that individual differences in biological maturation are greater in athletes aged 11-16 

years (Deprez et al., 2015). But the results of the study conducted by Poljskic et al. (2018) are not 

similar to the findings of our study. In this study, U19 athletes had significantly better scores than 

U17 athletes. A possible reason U-19 athletes have better scores in the agility test can be explained 

as a result of the direct consequence of their long involvement in regular soccer training. 

Our study’ findings demonstrate that U-19 athletes made better scores in the reactive agility 

test than U-17 and U-15 athletes. Looking at these results, there was a significant difference in favor 

of U-19 athletes in the reactive agility test. The reason of this may be these athletes have more 

experience and a better cognitive skill. In addition, they have better ability to know relevant cues in 

the football-specific image on the screen during the test (Paul et al., 2016). In the literature, our study’ 

results are similar to the findings of the studies by Fiorilli et al. (2017) and Pojskic et al. (2018) in the 

reactive agility test. Conversely, there is a study that found no significant difference between young 

and older athletes in reactive agility tests (Sekulic et al., 2020).  

The reason for the incoherence in the studies’ findings can ce explained as reactive agility 

performance is being improved in the players up to the late adolescent age, while it can attain its peak.  

According to our research findings, training program shows similarity for all age groups in 

adolescent athletes.  At the present time, the coaches started using the sport-specific stimuli in their 

training program for physical skills. During the soccer game, the athletes have to make fast and correct 

decisions according to the developing instant situations. For this, they must have anticipatory 

expertise and recognize and respond quickly to a stimulus. 

Junior players who have no more experience may need more time to react to a stimulus as soon 

as possible to avoid being carried out by the opponent players during the match.  

The present study has two limitations. The first, the talent and training levels of the players are 

not considered in this study. The second is the circadian rhythm’s effect on performance parameters 

because of the time the testing was carried out (10:00 to 12:00 h). 
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Conclusion 

Reactive agility and COD speed are indispensable abilities for optimal performance in football. In 

addition, reactive agility test make the difference between elite and sub elite athletes. Because elite 

athletes have more experience and better cognitive skill. Furthermore, our research’ results 

substantiate that field-based tests containing speed, agility, and reactive agility are key abilities to 

distinguish the skill levels between elite and sub elite athletes in football. It is recommended that 

trainers should consider more drills to develop these abilities in their training programs. More studies 

are needed to support these findings. 
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