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Abstract
The objective of our research is updating of the training program. The purpose is to improve and restructure
existing strategies, by introducing aids and testing devices, in order to develop coordination and agility. For
statistical data processing we used the program StatsDirect v.2.7.2. I made the graphical representations
with the Excel application. Determination of the acceleration speed level was used a physical test:
Arrowhead Agility Drill test - in 4 forms (with ball, without ball, left, right); measured with the Microgate
Witty Manager System technology equipment. The subjects participating in the experiment with a duration
of one year, by football players of the two football clubs. Results between the two samples (groups) – we
found statistically significant differences between the two samples, both to the right and to the left: Arrow
I vs Arrow III (p <0.001) and Arrow II vs Arrow IV (p <0.001). Conclusions we combine three exercises
(plyometrics + sprint + endurance) according to our objective (to increase coordination and agility) and
with the characteristics and limitations of the target group (14-16 years).
2357-1330 © 2021 Published by European Publisher.
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1.

Introduction
Regarding its content, purposes and research methods used, this study highlights topical elements

of football, by emphasizing the impact of interdisciplinarity and the role of agility and coordination
development. Our main focus are football players aged 14-16 years.
Updating of the training program is an important objective of our scientific approach, the
pedagogical tools that we will use in the training have the role of improving the athletes' performance and
their mental state, as well as the role of increasing the level of attraction of the training.
Our premise is that the speed in football improves gradually, if we improve the coordination, and in
trainings we focus on developing the different forms of manifestation of speed and agility. In this way we
will increase the sports performance and the development of agility and coordination in football.

2.

Problem Statement
During a match, because football specific effort, acceleration and deceleration, reaching at times

briefly and maximum speeds (Cronin & Hansen, 2006; Murphy et al., 2003).
Acceleration ability is a component of speed that is highly valued in football. Together with the
motor acts: shooting, hitting and throwing, acceleration is that form of manifestation of speed which, if
used effectively during the match, makes the difference between winner and loser.
In sports games, acceleration over short distances is very common, as a form of manifestation of
speed. It is also used during acceleration and frequent changes of direction as well as changes in acceleration
distances (Duthie et al., 2006; Jovanovic et al., 2011; Murphy et al., 2003; Young et al., 1995). The concept
of acceleration is well highlighted when analyzing the movement in sports games, such as football (Gregson
et al., 2010), rugby (Cunniffe et al., 2009), field hockey (Gabbett, 2010) and basketball (Abdelkrim et al.,
2010). In all cases with sprints shorter than 20 meters.
The key moments in which acceleration explosions occur in a match are overcoming a defender or
performing an attack phase (Faude et al., 2012; Meir et al., 2001; Rienzi et al., 2000). Acceleration can be
used as an offensive or defensive weapon during competition. That is why the development of acceleration
has become a priority in the physical training of athletes.

3.

Research Questions
It is assumed that the implementation of an intervention plan focused on increasing the speed of

acceleration will result in achieving better competitive performance. According to Bangsbo et al. (1991),
speed training for football players pursues the following goals: increasing the ability to perceive situations
in a game that requires immediate action (perception); increasing the ability to take immediate action when
needed (evaluate and decide); increased ability to produce rapid endurance during high intensity exercises.
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4.

Purpose of the Study
The purpose of this paper is to improve and restructure existing strategies, by introducing aids and

testing devices, in order to develop the speed of acceleration. The subjects participating in the experiment
and the research organization.
The preliminary research was attended by sportsmen, legitimate football players of the clubs:
"Football Academy University of Cluj-Luceafărul", Cluj-Napoca, and football players of the "Glass Arieșul
Turda" Club, from Turda.
To identify the value of development of the acceleration speed a physical test was used: Arrowhead
Agility Drill test; The aspects pursued in this study are: the times taken by the subjects in the speed tests,
measured with the Micogate Witty Manager System technology equipment.
Intervention plan in the preliminary study - The professional profile of the football player
between 14-16 years old, should contain technical skills such as passing, catching, first touch, centering,
returning, direct shooting, different hits, dribbling and slots , etc., tactical skills such as anticipating the
game, defending (1X1), changing the direction of the attack, different individual actions, completing the
attack (in the case of the attackers), etc., a good level of physical training to effectively perform foot games,
specific speed, and to possess mobility and a good motor reaction (Cronin & Hansen, 2006; Delecluse,
1997; Martinez-Valencia et al., 2015).
To build the design of the research we tried to take this into account but we adapted these exercises
to the needs of the target group, namely for athletes aged 14-16 years.

5.

Research Methods
We applied a longitudinal experiment, 2 junior football teams between 14-16 years old participated

in the study. Of these 2 teams, one benefited from the special intervention program, this one representing
the experiment team, and the other team representing the control team.
Physical tests used for the evaluation of the motor quality of speed and coordination:
Arrowhead Agility Drill test - without ball (to the right - Arrow I and to the left - Arrow II), and
then with ball to the right - Arrow III and to the left - Arrow IV).
Test measured with Microgate Witty Manager System technology - The Arrowhead Agillity Drill
test is performed in four different modes: performed at the highest speed without ball, then with conducting
a ball at feet, to the right, then to the left, on a well-defined path (See figure 1).
The results of this test provide us with important information on acceleration speed, agility,
coordination capabilities as well as the correlations between these indicators. For a better appreciation of
the level of motor qualities, the measurements of the athletes were recorded with Microgate Witty
Manager System.
The measuring instrument - using the Microgate Witty Manager System technology - is the
management software of the Witty Timer Kit. It can be used to organize the data of athletes participating
in the experiment to custom tests and presonalized the tests, to show the obtained results.
(www.microgate.it/witty). The Witty hardware system includes: 1 stopwatch, 2 wireless photocells, 2
reflectors, 4 tripods, 1 battery charger, USB cable.
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The software system is divided into 5 main sections:

Arrowhead Agillity Drill
Athlete’s personal data - In this section we can create and edit athlete profiles. The data about each
athlete, together with different notes and images create a profile. These profiles created for each athlete,
can be sorted alphabetically or displayed by a number, all being displayed in the main list.
(Www.microgate.it/witty).
Tests - There is a possibility for this Witty Timer tool to create three types of typing: basic, multistar
and counting. The basic program is performed in successive order of the subjects in the experiment. You
can do a Sprint test with, or without intermediate times: sprint in a straight line or in a circuit. A Go &
Return test can also be performed (being performed with several points or several rounds at one point). A
last option is Shuttle with a monitored recovery between executions. You can also select the Multistart
option, due to the length of the test. In this mode, the next athlete must start before the next athlete completes
the test.
Counter: in this way the number of repetitions of an action of an athlete is verified, in a certain period
of time or the time necessary for an athlete to achieve a certain number of repetitions. (Www.microgate.it
/Witty),
The results - can be viewed after their registration and can be filtered for each subject either by
entering the name of the athlete or by entering the test applied, the date of registration or a combination
thereof.
Witty - From this part of the software you can act on the Witty timer and from your personal
computer you can download or upload the data in Witty, to personal computer, updating Witty firmware
and photocells.
Utilities - in our research we used all the advantages offered by this tool when performing tests and
measurements, especially in Arrowhead Agility Drill testing, where we obtained important data not only
on speed, but also on skill and agility indices. (Www.microgate.it/witty).
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5.1. Material and methods
Statistical indicators - By calculating the elements of descriptive statistics, indicators of centrality,
location and distribution were used.
Statistical analysis - The Shapiro-Wilk Test was used to test the normal distribution, and for the
Variance it was tested with the F test. For the normal distribution data, the t test (Student) was used, and
for the non-parametric Mann-Whitney (U) tests, and for unpaired samples Wilcoxon.
We used the Bravais-Pearson correlation coefficient (r) for two quantitative variables with normal
(uniform) distribution, and for the variables with non-uniform distribution we used the correlation
coefficient of the Spearman ranks (ρ).
The correlation coefficients analysis was performed using Colton's empirical rules:
weak / null correlation if r∈ [-0.25, + 0.25] - noted *
acceptable correlation if r∈ (+ 0.25, + 0.5] ∪ [-0.5, -0.25) - noted **
good correlation if r∈ (+ 0.5, + 0.75] ∪ [-0.75, -0.5) - noted ***
very good correlation if r∈ (+ 0,75, + 1] ∪ [-1, -0,75) - noted ****
We used in the statistical tests used with the significance threshold which was α = 0.05 (5%), α =
0.01 (1%) or α = 0.001, as follows:
<p <0.05 - statistically significant difference;
<p <0.01 - very statistically significant difference;
p <0.001 - statistically significant difference;
p> 0.05 - statistically insignificant difference.
5.2. Data recording and processing
Physical tests - Arrowhead Agility Drill test - in 4 forms (with ball, without ball, left, right) two
repetitions (T1 and T2), see table 1.
Arrowhead Agility Drill test results. Indicators studied:
Arrow I – completing the track without the ball (to the right)
Arrow II - completing the track without the ball (to the left)
Arrow III - completing the track with the ball, technical task (to the right)
Arrow IV - completing the track with the ball, technical task (to the left)

Table 1. Arrowhead Agility Drill test for the studied groups and the statistical significance (T1)
Ind
Arrow I
Arrow II
Arrow III
Arrow IV

212

Group

Average

ES

Mean

SD

Min

Max

Statistical significance (p)

I

8,76

0,1421

8,68

0,4493

8,21

9,63

Gr I, I-II

II

8,28

0,0787

8,38

0,2489

7,65

8,50

I

8,82

0,1449

8,80

0,4583

8,17

9,66

II

8,17

0,0786

8,23

0,2486

7,55

I

11,53

0,3706

11,48

1,1721

10,21

II

10,33

0,1133

10,30

0,3582

9,69

10,81

I

11,52

0,3147

11,41

0,9950

9,91

II

10,28

0,2166

10,13

0,6848

9,21

Gr I –
Gr II

0,5423

I

Gr I, III-IV

0,9838

0,0029

Gr I, I-III

< 0,0001

II

8,42

Gr I, II-IV

< 0,0001

0,001

13,53

Gr II, I-II

0,1277

III

Gr II, III-IV

0,8276

0,0108

13,40

Gr II, I-III

< 0,0001

IV

11,54

Gr II, II-IV

< 0,0001

0,0045
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Secunde (s)
14

Mediana

Media

25% - 75%

Minima - Maxima

13
12
11
10
9
8
7
Lot I

Lot II

Lot I

Arrow I

Lot II

Arrow II

Lot I

Lot II

Arrow III

Lot I

Lot II

Arrow IV

Arrowhead Agility Drill test in the studied groups (T1)

Arrowhead Agility Drill at T1 (initial testing)
Analysing the results of the arrowhead agility drill test (Arrow) we have found:
for Group I and for Group II
- at the ball-free test - No statistically significant differences were observed between two sides, right
and left: Arrow I vs Arrow II (p> 0.05). This result shows that at the initial testing the two batches were at
the same level in the ball-free test, see figure 2.
-at the test with the ball at feet no statistically significant differences were observed here either, the
two sides, right and left: Arrow III vs Arrow IV (p> 0.05). This result shows that at the initial testing the
two batches were at the same level in this test.
between the two samples (groups) - without ball and with the ball at feet, for group I and group
II
- statistically significant differences between the two samples, both to the right and to the left: Arrow
I vs Arrow III (p <0.001) and Arrow II vs Arrow IV (p <0.001).
We observe from these results that initially the subjects of both groups performed better at Arrow I
(without ball, to the right) than on Arrow III (with ball, to the right) as well as on Arrow II (without ball, to
the left) than at Arrow IV (with ball, to the left).
This means that in both cases (Gr I, II) and in both sides (left, right) the subjects performed better
without ball than with the ball at feet, a result which is not surprising. Our goal is to reduce this gap, or at
least improve it after completing the study, see Table 2.
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Arrowhead Agility Drill test at T2 (final testing)
Table 2. Arrowhead Agility Drill test for the studied groups and the statistical significance (T2)
Ind

Group

Arrow I

Arrow II

Arrow III

Arrow IV

Average

ES

Mean

SD

Min

Max

Statistical significance (p)

I

8,90

0,1130

8,76

0,5055

8,19

9,92

Gr I, I-II

II

8,33

0,0786

8,36

0,3513

7,56

8,90

I

8,95

0,1206

8,84

0,5393

8,19

9,88

II

8,31

0,0773

8,30

0,3455

7,60

I

10,91

0,1673

10,81

0,7481

9,30

II

10,21

0,0868

10,22

0,3881

9,36

10,85

I

11,09

0,1505

10,98

0,6729

9,97

12,40

II

10,30

0,1515

10,17

0,6777

9,18

12,20

Gr I –
Gr II

0,7754

I

Gr I, III-IV

0,4249

0,0002

Gr I, I-III

< 0,0001

II

8,99

Gr I, II-IV

< 0,0001

< 0,0001

12,44

Gr II, I-II

0,8147

III

Gr II, III-IV

0,8253

0,0008

Gr II, I-III

< 0,0001

IV

Gr II, II-IV

< 0,0001

0,0001

Analysing the Arrowhead agility drill test (Arrow) values we have found:
for Group I and for Group II
- at the ball-free test - no statistically significant differences were observed between the two sides,
right and left: Arrow I vs Arrow II (p> 0.05)
- at the test with the ball at feet - no statistically significant differences were observed between the
two sides, right and left: Arrow III vs Arrow IV (p> 0.05)
between the two samples (groups) - without ball and with the ball at feet, for group I and for group
II
Secunde (s)
13

Mediana

Media

25% - 75%

Minima - Maxima

12

11

10

9

8

7
Lot I

Lot II
Arrow I

Lot I

Lot II
Arrow II

Lot I

Lot II

Arrow III

Lot I

Lot II

Arrow IV

Arrowhead Agility Drill test in the studied groups (T2)
- statistically Significant differences were observed between the two groups, both in the right and in
the left arrow: Arrow I vs Arrow III (p <0.001) and Arrow II vs Arrow IV (p <0.001).
We conclude from these results that the subjects of both groups improved their coordination abilities
at the end of the study.
- between the two groups - statistically significant differences (p <0.001) for all samples: no ball to
the right (Arrow I), no ball to the left (Arrow II), with ball to the right (Arrow III) and with ball to the left
(Arrow IV)
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These results, as can be seen from the figure above (Figure 3), show in fact that, compared to the
initial testing, there was a significant improvement of the experimental group compared to the control
group, in all 4 samples of the Arrowhead Agility Drill test (left, right, with the ball, without the ball).

6.

Findings
Maximum speed is often achieved by reaching peak power output (PP) and high strength (HRFD –

high rated of force development) (DeWeese et al., 2016). Despite the usefulness of this approach, Seamless
Sequential Integration test (SSI) was originally intended for beginner athletics athletes because beginners
usually accelerate over distances of 35-60 m (Mackala et al., 2015) and 30 -50min competition, respectively
football players, who spend the vast majority during a match covering distances shorter than about 9-15m
(Brad et al., 2015; Bangsbo et al., 1991; Cometti et al. 2001; Vigne et al., 2010).
In order to improve acceleration, it is not enough to introduce a safe exercise in training, which
cannot be the main tool and no single method. It is necessary to develop an integrated approach in which
we can combine these methods in order to streamline the development of speed (Cappadona, 2013; Brad et
al., 2015; Rumpf et al., 2015; Young, 2006).

7.

Conclusion
The recorded results show a high level of the tested indices, the level of preparation of the subjects

being within the parameters of the age particularities. The information obtained as a result of conducting
the preliminary research gives us the possibility of a suitable management of the specific training program.
Our research hypothesis is confirmed through the results we have obtained and motivates us to
continue expanding the research on a larger batch. There were statistically significant improvements in
most of the studied items: Arrowhead Agility Drill test - in 4 forms (with ball, without ball, left, right).
Some studies found greater improvement with combination training (Adams et al., 1992; Fatouros
et al., 2000), other studies concluded that training was as effective with both training methods (Arabatzi et
al., 2010; Bauer et al., 1990; Ford et al., 1983; Lyttle et al., 1996; McKinlay et al., 2018).
In our research, we tried to combine all these three elements (plyometrics + sprint + endurance) and
modify them according to our objective (to increase coordination and agility) and according to the
characteristics and limitations of the target group (junior 14-16 years). It is important that in football training
we also find an integrated approach in which to combine endurance training with sports practice. Also, the
training process can be better organized in such a way that each component of the factors of sports training
is a physiological, methodological, psychological or technical stimulus, applied to the athlete.
Research in the field of football shows that physical training plays a fundamental role in achieving
performance. Training planning and coordination is vital to achieving performance; all this planning must
include the competitive calendar, the composition and the level of the team, the goals of the club, the game
system and the level of the opponents (Lopez-Segovia et al., 2011). The speed of movement, the changes
of direction in the football game are influenced by the explosive force level (Gissis et al., 2006). The
importance and the selective influence of the maximum acceleration capacity on the change of direction,
of the linear sprint, of the momentum of the sprint was tested on football players. Coordination, the basic
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motor quality in football was evaluated in football academies, at different age categories, thus highlighting
its importance.
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