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Abstract

Explosive leg strength, agility, and speed training implicate the short and medium-short time abilities of football
players in the development of multi-directional performance. The aim of this study is to examine the effects on
10, 20, 30 m sprint, Hlinois agility, T-drill agility, and broad jump performance after 6 weeks of versatile
explosive power, agility, and speed training in football players. Sixty-four professional football players were
divided into two groups in the randomized control. Football players who participated in football training for 6
weeks (age= 16.90+0.39 years, height= 1.74+6.46 m, body mass= 62.56+8.10 kg), football players who did not
train (age= 16.90+0.39 years, 1.744+6.87 m, body mass=62.09+8.27 kg) tested for performance. Explosive leg
strength, agility, and speed were significantly reduced in duration after training, and there was an increase in
distance in the broad jump. There were significant effect sizes between the control and experimental groups at 30
m sprint (d=1.68), agility times in Illinois agility (d=1.00), T-dril agility (d=0.52), and broad jump (d=0.83).
Agility times of both experimental and control groups decreased. The performance effect of short-term intense
training in professional football players seems great to develop. The data from this study shows that more
experienced players perform better because they have been training and playing football for years.
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INTRODUCTION

Football is popular in almost all countries in our age and it comes out as the game of this
period in terms of both watching and playing. Even the lowest level of football competitions
between countries is the sports branch that attracts the most attention in terms of the number
of spectators. Worldwide amateur and professional football competitions around the world
have literally become a sector (Eker et al., 2003; Akinc1 and Cakir, 2019). Increasing speed in
the game of football has brought to the fore the fast and fast athletes who can decide very
quickly in the game, think fast and play the game fluently (Isildak, 2020). The game of soccer
is one of the high-intensity, intermittent, and popular sports that is showcased in both adult
and junior soccer players, involving sprinting, jumps, changes of direction, and agility of
varying durations (Orendurff et al., 2010). In terms of physiological demands, there are longer
periods of short intense exercises, low-level exercises, and moderate-intensity exercise
periods (Florin, 2018). Football players work according to their aerobic capacity intensities,
but anaerobic power and capacity such as sprinting and agility are more prominent in the
literature for high-intensity exercise repetitions (Mann et al., 2021). However, the quality of
technical and tactical skills and performance measurement come to the fore in creating an
athlete profile in football (Bennett et al., 2021). Athlete profiles focused on rapid change of
direction, agility, speed, and explosive leg strength performances in the game process (Young
et al., 2015; Lockie et al., 2016).

High-speed agility contributes to 11% of possession and goal scoring in total distances during
a game (Amiri-Khorasani et al., 2010). Bangsbo et al. (2006) reported that an athlete ran an
average of 30-40 times during the competition, 2-3 meters sprint faster than 15 km and 600
meters faster than 20 km (Bangsbo, Mohr and Krustrup, 2006). Moreover, during a football
match, players travel 10 km, speed and agility practices covering a distance of 15 m by
sprinting every 90 seconds and sprinting for an average of 2 and 4 seconds are efficiency in
improving the game performance of the football player (Florin, 2018). One of the best tests to
measure agility in football, Illinois agility and T-dril agility, apart from other performances,
are within the short- and long-term preparations (Amiri-Khorasani et al., 2010; Hoffman,
2020). In addition, explosive leg strength, speed and agility are the most important
performance components in distance running, acceleration, and deceleration during matches
(Hoffman et al., 2011; Ramos et al., 2021). Bennett et al. (2021) obtained significant
performance results in a study in which the athletes in the match evaluated sprint, agility,
explosive leg strength. In a study, Lockie et al. (2016) reported that 5 and 30 m sprint
intervals, standing long jump and agility tests should be analyzed to determine physical
capacity in low- and high-level football players. However, there were studies showing that
sprint and speed did not change for long-term planning (Hoffman et al., 2011). The planning
of speed, explosive leg strength and strength-based exercises and training programs in young
football players is not clear (Lockie et al., 2016). Experienced trainers report that ages 15 to
17 are the right developmental age for speed, agility and strength (Bolotin and Bakayev,
2017). For these reasons, speed, agility and explosive leg power should be investigated more
in young football players.

The aim of the study is to examine the effects on 10, 20, 30 m sprint, lllinois agility, T-agility
and standing long jump performance after 6 weeks of versatile explosive power, agility and



speed training in young football players.
METHODS

Participants

A randomized controlled experimental design was used in this study. Professional young male
football players (n=64) constitute two randomized equal groups. Volunteer athletes
participating in the study were divided into experimental group (n=32) and control group
(n=32).While the experimental group performed explosive leg strength, agility and speed
trainings for 6 weeks during the research process, the control group did not participate in the
training. The inclusion criterion of the research is to have participated in training and
competitions in the youth football league for at least 2 years. Exclusion criteria of the study
were health-related problems, not participating in training and personal testing. The biometric
characteristics of the athletes are shown in Table 1.

Table 1. The biometric characteristics of the athletes

Parameters N Groups Min Max Mean+Ss

32 Experimental 15 17 16.90+0.39

Age (years) 32 Control 15 17 16.90+0.39

32 Experimental 160 185 1.74+6.46

Length (m/cm) 32 Control 163 187 1.74+6.87

32 Experimental 42 78 62.56+8.10

Body weight (kg) 32 Control 50 76 62.09+8.27

32 Experimental 6 8 6.42+1.03

Training Experience (years) 32 Control 5 7 5.13£2.02
Measurements

Height and body weight: The height of the football players was determined with a
holtainstadiometer. Measurements were made with the accuracy of 1 mm, with the feet of the
players bare and flat on the ground, with the heels together and the posture upright. The body
mass of the players was measured to an accuracy of 0.01 kilograms (Tanita, 401A, USA).

10, 20, 30 m Sprint Tests

The sprint performance of the players was determined by the 10, 20 and 30 meter sprint test.
Football players performed a 10-minute warm-up run before the test. Photocells are placed at
the start and end distances of the speed track (Foteselli Chronometer, SE-165, TR). The
players performed each sprint test twice. The player's best performance in seconds was
recorded (Bennett et al., 2021).

Standing Long Jump Test

The players have reached the starting point we have determined. After a position where the
legs are shoulder-width apart and parallel to each other, they were asked to jump to the
maximum point they can jump. The distance between the rear heel of the athlete after jumping
was measured and recorded. The test was applied to the football players twice and the best
grade was evaluated (Mann et al., 2021).



T-Drill Agility Test

For the track, 4 cones are lined up on the track. After the photocell arrangement is completed,
the player is given the command to start (Foteselli Stopwatch, SE-165, TR). The t-test was
used to determine speed with changes in direction such as forward sprinting, stepping left and
right, sprinting, and running backwards. Subjects started with both feet behind the starting
line A. Each subject ran towards cone B and touched the base of the cone with their right
hand. Facing forward and without crossing their feet, they stepped to the left onto the C-cone,
dragging their feet and touching the base with their left hand. Subjects then moved their feet
to the right of the D cone and touched its base with their right hand. For cone B, they turned
left and touched its base. Finally, subjects ran back as fast as they could and returned to line
A. In the T-test, agility was achieved at a distance of 9.14 m from A to B, 4.57 m from B to C,
and 4.57 m from B to D. When it came to the A cone, the best grade was recorded with the
photocell. The test was applied to the football players twice and the best grade was evaluated
(Hoffman, 2020).

Illinois Agility Test

The agility performance of the football players was determined with the Illinois Test. The
track, which is 5 meters wide, 10 meters long, and consists of cones arranged in a straight line
with 3.3 m intervals in the middle, was established. The test consists of running 40 meters
straight and 20 meters slalom between cones with 180° turns every 10 meters. After the track
was ready for use, a photocell capable of measuring with an accuracy of £0.01 seconds was
placed at the start/start and finish/finish points (Foteselli Stopwatch, SE-165, TR). The
participant starts the movement with the start/start command and tried to complete the
distance between the start and the finish as soon as possible. Before the test, the participants
were given the necessary introduction about the use of the parkour, and then they were
allowed to make a few attempts at a slow pace. The participants were then given 5 minutes to
do stretching and warm-up exercises at a slow pace. Participants exited the starting line of the
test track in the prone position with their hands touching the floor at shoulder level. The time
to finish the track was recorded in seconds. The test was performed twice and the best value
was considered (Amiri-Khorasani et al., 2010).

Training Programme

Explosive strength, agility and speed training were applied to the players for 6 weeks during
the season. Standard pre-training warm-up runs were given priority. Afterwards, the training
unit was applied in a versatile and combination of various exercises. Training loads were
given variable for 6 weeks. The training frequency was 3 times a week and the training
duration was 90 minutes. Training load intensities were 60-70% in the 1st week, 70% in the
2nd week, 70-80% in the 3rd week, 80% in the 4th week, 80-90% in the 5th week and 90% in
the 6th week.

Statistical Analysis

To detect significant and moderate effects of all measures through an interaction, the sample
size estimate in the population is 0.46 moderate effect (n=64), the initial power analysis
assumption type | error rate is 0.2, and the type Il error rate is 0.5 (95% statistical power) G*



Power software (v3.1.9.7; Heinrich-Heine-Universitat Dusseldorf, Dusseldorf, Germany;
http://www.gpower.hhu.de/) was calculated by analysis (Maxwell, 2004). The mean and
standard deviation of the study group were determined using the Kolmogorov-Smirnov test
for the normality of the data. Results from T-test and Paired-T test analysis were obtained for
statistically in-group and intergroup comparisons before and after training (p<0.05). In order
to determine the level of significance in the data obtained, the effect size was obtained from
the mean and standard deviations, and the reference effect size was 0.00 < 0.20 very weak,
0.20 < 0.50 Weak, 0.50 < 0.80 Moderate, 0.80 < 1.20 Strong, 1.20 < 2.00 Very strong 2 or >2
Extremely it was concluded as a strong effect size (Cohen, 1988; Sawilowsky, 2009).

RESULTS

The study examined the performance results of young football players after 6 weeks of
explosive power, agility and speed training. The results of sprint, agility and standing long
jump in young football players were compared within and between groups.

Table 2. Comparison of pre- and post-test averages within the sprint group

Parameters Groups se(;rueeslgce Mean=Ss t p ES
Control Pre 2.26+0.26
0.70
10 m sprint (sec) Post 2.09+0.22 5.661 000
P Experimental Pre 2.08+0.20 5951 000 0.35
Post 2.01+0.20 ' ' '
Control Pre 3.36+0.34
0.59
20 m sprint (sec) Post 3.13+0.43 4.665 000
P Experimental Pre 3.27+0.44 5 839 000 037
Post 3.11+0.41 ' ' '
Control Pre 5.36+0.35
0.50
30 m sprint (sec) Post 5.17+0.40 4.331 000
P Experimental Pre 4.65+0.54 5 633 000 0.49
Post 4.39+0.52 ' ' '

Their pre- and post-sprint performances were compared. The experimental group had weak
effect sizes at 10 m, 20 m and 30 m. The control group had medium effect sizes at 10 m, 20 m
and 30 m. Although there was a statistically significant difference in the in-group comparison
of the experimental group in line with the sprint performance results, it resulted in a weak
effect size (p<0.05).

Table 3. Comparison of agility and standing long jump in-group pre-test and post-test averages

Parameters Groups se;:Je;ce Mean=£Ss t p ES
Control Pre 18.04+0.83
A4
lllinois agility (sec) Post o608 2 o ’
gty Experimental Pre 16.55+2.32 5 459 000 0.29
Post 15.87+2.35 ' ' '
Control Pre 10.52+0.55
5.689 .000 0.29
T- drill agility (sec) : Post  10.3920.59
Experimental Pre 10.13£1.29 3.430 002 0.20
Post 9.89+1.10 ' ' '
Control Pre 185.71+28.05
Standing long jump (cm) Post 195.06:20.24 -3.829 001 038
g long jump Experimental Pre 202.404+22.43 4571 000 047

Post 213.12422 .91




Agility and standing long jump performances were compared before and after, and
statistically significant differences were found (p<0.05). Weak effect size was observed in the
Ilinois agility, T-drill agility and standing long jump results of the control group. Similarly,
very weak and weak effect sizes were observed in the Illinois agility, T-drill agility and
standing long jump results of the experimental group, respectively.

Table 4. Comparison of pre and post test averages between sprint groups

Parameters Groups Test sequence Mean=Ss t p ES
Pre Control 2.26+0.25
- ) ) 0.79
10 m sprint (sec) Experimental 2.08+0.20 3.099 003
P Post Control 2.09+0.22 1347 183 no effect
Experimental 2.01£0.20 ' )
Control 3.36+0.34
- ) ) no effect
. Pre Experimental 3.27+0.44 0.888 378
20 m sprint (sec) Control 3.11£0.41 f
- : : ) ) no effect
Post Experimental 3.13+0.43 0.133 895
Control 3.11£0.41
: . . 3.19
30 m sprint (sec) Pre Experimental 4.64+0.54 6.261 000
Post Coptrol 5.17+0.40 6.657 000 168
Experimental 4.39+0.52

The performances between the sprint groups were compared and the experimental group
achieved a significant difference at 10 m and had a medium effect size. However, no
statistically significant difference was found at 20 m (p>0.05). For sprint performance, the
control group showed a very strong effect at the pre-test 30 m, while the experimental group
showed a very strong effect size at the post-test 30 m.

Table 5. Comparison of pre-test and post-test averages between groups in agility and standing long jump

Parameters Groups  Test sequence Mean+Ss t p ES

Control 18.04+0.83
lllinois agility (sec) Pre Experimental 16.54+2.32 3.429 001 086
Post Control 1766088 4043 000 1.00

Experimental 15.87+2.35

Control 10.52+0.54

. - Pre Experimental 10.13+£1.29 1583 118 no effect

T- drill agility (sec) Control 10.3520.59
Post - - - 2.069 .043 0.52

Experimental 9.89+1.10

Control 185.71+£28.05

Standing long jump (cm) Pre Experimental  202.40+22.43 -2.628 011 065
Post Control 195.06+20.24 3.341 001 0.83

Experimental

213.12422 91

Agility and standing long jump performances were compared between groups, and Illinois
agility showed a statistically significant difference and had a weak effect size (p<0.05). T-drill
agility showed statistically significant results only in the post-test, but showed a rather weak
effect size (p<0.05). There were statistically significant differences in standing long jump
performance (p<0.05). However, while the control group had a medium effect size, the
experimental group had a strong effect size.



DISCUSSION

This study aimed to examine the effects of six weeks of versatile speed, agility and explosive
leg strength training. The physical performances of U15-U17 football players were examined.
The results showed that versatile speed, agility and explosive training adaptations can
generate the capacities of young football players. However, the study results did not achieve
speed performance over long distances. The development of sprint, agility and explosive leg
strength of young football players is an important problem. Players must show maximum
speed and agility at short-term maximal and near-maximal sprints and at high speed. In the
results of this study, explosive power, sprint and agility performances had reliable effect sizes,
and most of them had strong and extremely strong effect sizes. In agility performances,
Illinois agility had a higher effect size compared to the more traditional T-drill agility. The
fact that Illinois agility has similar relationships with traditional T-drill agility may be the
similarity of the reactive speeds of the athletes (Hoffman, 2020). However, the longer
distance of Illinois agility may have created different cognitive load for the subject and
increased complexity (Amiri-Khorasani et al., 2010). At the same time, high differences could
occur in T-dril agility measurements in the evaluation of long-term agility performance, since
returns in a parallel position and sufficient time to prepare for subsequent responses were
provided (Hoffman et al., 2011). In our study, low seconds were obtained in T-dril agility
compared to other studies (11.59 s) (Baydemiret al., 2017). However, when compared with
long-term five-year studies (8.90 h vs 8.71 h), we have conflicting results (Hoffman et al.,
2011). Considering Illinois agility performance, significant improvements in young soccer
players (16.54 vs. 15.87 s; p<0.05) after training are consistent with a similar study
(Gonzalez-Fernandez et al., 2021). In fact, the authors of similar studies also conducted a
randomized controlled trial (Gonzalez-Fernandez et al., 2021). In addition, another study
found similar improvements in agility components in Illinois agility (Baydemir and Yurdakul,
2020). However, the Gonzalez-Fernandez et al. (2021) study used training interventions in a
long-term approach and with different task constraints. The present study also used explosive
leg strength complex exercises, and the reported differences in strength may be due to this.
Regarding Illinois agility test performance, this study revealed significant reductions in
completion time in control and experimental junior soccer players. Similar to these findings, it
was revealed that there was no significant difference between U15 (15.82 h) and U17 (15.24
h) in age-related agility performance (Andrasic et al., 2021). Regarding the 30 m sprint test,
the control group and experimental group showed significant differences from the pre-
assessment to the post-assessment. This finding contradicts a study conducted on 40 young
football players that showed significant improvements in the 30 m sprint test (4.62 vs 4.70 s;
p<0.05) after 6 weeks of multi-directional speed training (Gonzalez-Fernandez et al., 2021).
However, in our study, an extremely strong effect size was obtained for the 30 m sprint
performance. The fact that the current studies only consider the 30 m sprint and our sample
consists of elite athletes may explain the lack of differences found. The reason for this can be
considered that efficient results based on speed occur in medium-short distance runs. In a
study conducted for physical performance measurements in football players, the weak effect
size for the 20 m sprint is similar to our study (Bennett et al., 2021). However, in another
study, U15 (1.93 s) and U17 (1.85 s) players improved more in the 10 m, but similar



improvements were seen in speed and acceleration performance in the 20 m U15 (3.38 s) and
U17 (3.18 s) (Andrasic et al., 2021). Also, since soccer players typically run shorter sprint
distances, it is possible that applied agility, speed, and explosive strength training
interventions will produce improvements in acceleration-related distances. In the study, the
standing long jump, which is a versatile performance parameter, was used in explosive leg
strength. In other studies, explosive leg power performance seemed similar in young football
players (min 2.50 m and max 2.87 m) to create an athlete profile (Lockie et al., 2016). For
these reasons and considering the characteristics of football, the implementation of initial leg
strength, agility and speed training for U15-17 players is of great importance to train more
durable athletes (Lockie et al., 2016).

CONCLUSION

The results of this study showed that all-round training produced adaptations in strength and
agility capacities of young football players, but not in acceleration rate performance. While
coaches can use all-round training to improve the physical fitness of their players, combining
this training with other training methods such as strength and plyometrics will potentially
increase chronic adaptations in agility, power, speed and strength.
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