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Abstract  The aim of this study is to analyze the effect 
of agility exercises applied on female students who play 
handball in school teams on the change of direction (COD)
speed and speed in terms of different exercise frequencies 
for 10 weeks. 75 female students have participated in the 
study. The first group has been applied agility exercises of 
20 minutes during the handball work-out after the 
warm-up exercises for 5 times a week, the second group 
was applied these exercises for 3 times a week and the 
third group was applied these exercises for 2 times a week. 
Before and after the 10 week agility exercises, the 
athletes' age, sports age, height, weight, Zigzag test (COD 
speed) and 20m speed test measurements were taken. 
After the exercises, COD speed and 20m speed 
measurements displayed a significance level of difference 
in terms of the groups (p<0,05). In terms of the COD 
speed, the average of the 3rd group is significantly higher 
than the average of the 1st group. In terms of 20m speed, 
the average of the 1st group is significantly lower than the 
averages of the 2nd group and the 3rd group and there is no 
significant difference between the 2nd and 3rd groups. In 
terms of the COD speed, the decrease in the 1st group is 
significantly higher than the decrease in the 2nd group and 
the measurements of the 1st and 2nd groups are 
significantly higher than the decrease in the 3rd group 
(3>2>1). In terms of the 20m speed measurement, the 
decrease in the 1st group is significantly higher than the 
decrease in the other two groups and there is no 
significant difference between the decrease values of the 
2nd and 3rd groups. As a result, frequency in the agility 
exercises of female children who play handball in this age 
group is important. Within the scope of yearly planning, 
giving place to agility exercises in a regular manner 5 
times a week each for 20 minutes can be stated to affect 
speed, agility and COD speed performance which are 
more important in this sport. 
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1. Introduction
Handball is a quick and dynamic branch of sports 

which requires physical strength. Although both technical 
skills and tactics have an important role in handball, the 
advantages of the athletes are higher in number. A great 
start and sprint skills are required for the quick attacks 
which are seen quite often during the game. In the 
throwing movements which are performed by jumping, 
falling, spinning and bending and in body spoofs, 
throwing strength and physical characteristics are 
extremely important [1]. Handball requires a significant 
strength capacity in terms of throwing, blocking, pushing, 
spinning and changing speed. It is an exhausting contact 
sport, in which shooting the ball, blocking, jumping and 
pushing carry importance. In addition, muscle strength, 
power and technical-tactical skills are aspects which 
provide net advantages in handball games [8]. Marques 
(2009) defines handball as a type of sport which involves 
continuous explosive sprints, jumps, direction changes, 
throwing passes and body contact while doing these [15]. 

Modern handball has become a speedy game, in which 
the athletes are required to display a superior sportive 
performance due to its changing rules. The athletes 
perform numerous and different movements in line with 
the required tactics within a very short time slice [18]. The 
basic movement patterns of team sports require athletes to 
do sudden changes in their body movements and the joints 
to move in a fast manner and the skill of the athletes in 
using these maneuvers successfully depends on visual 
processing, reaction time, perception and other factors 
[24]. The skill of displaying movements with as much 
great speed as possible is defined as speed and the skill of 
changing direction in a speedy manner without losing 
speed and protecting balance is defined as agility [29]. In 
other words, agility is the reaction given to a stimulant by 
the whole body in the shortest time possible by speedily 
changing direction [23]. In almost all sports branches, 
moving towards different directions in a speedy and 
sudden manner and then slowing down involve the 
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movement of the whole body. In reality, being able to 
move to different directions in all types of sports is more 
important than the sprint speed from a straight line [6]. 
Agility is one of the most important characteristics which 
has been developed in strength and fitness programs for 
team athletes and which needs to be applied regularly [3; 
23; 29]. With the purpose of developing agility as required, 
both general and special exercises are made use of within 
a specific time period. Within the scope of exercises on 
speed and agility, special training exercises should be 
applied in early ages. Children can be given these 
exercises at the age of 5 to display the strategies used to 
acquire the suitable motor skills and these characteristics 
should be continued in particular during the critical 
development stage between the ages of 9-12 [5]. Mirkov 
et al. (2010) have stated that agility and coordination are 
important factors in the future success of athletes aged 11 
[17]. During this period, which provides a structure to 
learn movement models, timing, balance and coordination, 
planned exercises should be higher in number [2]. 

However, especially in exercises performed during 
competitions, strength, endurance and coordination 
exercises are higher in number. Agility should be 
performed in a long time slice and with numerous 
repetitions. In particular in athletes who are in 
development stage, skill, movements specific to the sports 
branch and timing should be included regularly in the 
yearly exercise plan with the purpose of developing these. 

The aim of this study is to analyze the effect of agility 
exercises applied on female students aged 12-14 who play 
handball in school teams on the characteristics of COD 
speed and speed in terms of the different exercise 
frequencies for 10 weeks. 

2. Materials and Methods 

2.1. Subjects 
75 female students aged 12-14, who play handball in 

their schools’ teams in the city of Ankara have 
participated in the study (Table 1). Permissions were 
received from the families and the school administration 
for the study. 

 

 

 

 

 

 

 
 

Table 1.  Some physical characteristics of the athletes who participated 
in the study 

  N Ave. Std. Dev. 

Sport age (year) 

1. group 25 3,52 0,91 

2. group 25 3,88 1,03 

3. group 25 3,92 0,97 

Age (year) 

1. group 25 12,9 0,71 

2. group 25 12,9 0,57 

3. group 25 12,8 0,81 

Height (cm) 

1. group 25 154 8,99 

2. group 25 155 7,14 

3. group 25 155 7,11 

Weight (kg) 

1. group 25 46,5 10,3 

2. group 25 47 8,66 

3. group 25 46,4 9,52 

75 students separated into 3 groups. The groups were 
assigned without a certain rule. The 1st group was given an 
agility exercise of 20 minutes for 5 days a week during the 
handball training after the warm-up exercises; the second 
group was given an agility exercise of 20 minutes for 3 
days a week during the handball training after the warm-up 
exercises and the third group was given an agility exercise 
of 20 minutes for 2 days a week during the handball 
training after the warm-up exercises. Before and after the 
agility exercises which were performed for 10 weeks [line 
and limit exercises, skipping back and forth, skipping back 
and forth with two feet, outward and side skipping scissors 
movements, 180 degrees spinning movement by skipping, 
oval line run, triangle line run, double line run, forward, 
backward, forward-backward run, 180 degree run, funnel 
drills, exercise stairs drills (single skip, double skip, spot 
drills (( V drill, Ok drill, M drill)], COD test (Zigzag Test) 
(Figure 1) and 20 m speed test measurements were taken. 

2.3. Measurements 

The students’ body weight measurements have been 
taken with the sensitive digital scale whose sensitivity 
level is 0.1 kg and their body height measurements have 
been taken with a height scale with a sensitivity of 0.01 m. 
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COD TEST Zigzag Test 

 

Figure 1.  Zigzag Test 

The Zigzag Test consists of four 5 meter sections 
separated by cones placed in 100o angles, which requires 
the athletes to slow down and speed up in the fastest 
manner possible. There are 5 meter intervals between each 
cone and the total distance is 20 meters. The athlete stars 
the run with her first feet 0.3 m behind the start line and in 
the high position. Two trials have been performed, 
sufficient rest time has been given between the trials and 
the best result has been recorded. 

20m Speed Test 
Speed has been measured with the 20m Speed Test 

(seconds) and the athletes ran after the start sign was 
given with maximal speed for 20 meters. The time 
between start and finish has been determined with the 
photocell technique (New Test 2000) and the best result 
has been recorded. 

2.4. Analysis of Data 

In the analysis of data, the SPSS 16 software has been 
used. The T Test has been used to determine the averages 
of measurements in the different exercise groups before 
and after the exercises and to determine whether the 
difference between these averages were significant or not 
in the dependent groups; One-Way Variance Analysis has 
been used to determine the averages of exercise groups in 
terms of the measurement differences before and after the 
exercises and to determine whether the differences 
between these averages were significant or not and the 
Tukey Test has been used to determine from which group 
the difference arises. 

3. Results 
The comparison of the changing direction and 20m 

speed measurements obtained before the exercise in terms 
of the exercise groups does not display a significant 
difference (p>0,05). In other words, it can be stated that 
the changing direction and 20 m measurements of the 
athletes before the exercise in 3 of the groups is at the 
same level. 

The comparison of COD and 20m speed measurements 
obtained after the exercises in terms of the exercise groups 
displays a significant difference (p<0,05). In terms of the 
speed of changing direction, the average of the 3rd group is 
significantly higher than the average of the 1st group. 
There is no significant difference between the other groups. 
In terms of the 20 meter speed measurement, the average of 
the 1st group is significantly lower than the averages of the 
2nd and 3rd groups and there is no significant difference 
between the 2nd and 3rd groups. 
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Table 2.  Comparison of the measurement before and after the exercise in terms of the exercise groups 

  Grup N Ave. Std. Dev. F p 

Before training 

COD dpeed (sn) 

1. group 25 5,84 0,75 

0,185 0,831 
2. group 25 5,85 0,84 

3. group 25 5,96 0,69 

Total 75 5,88 0,75 

20 m speed (sn) 

1. group 25 4,14 0,44 

1,517 0,226 
2. group 25 4,34 0,67 

3. group 25 4,39 0,48 

Total 75 4,29 0,55 

Aftre training 

COD speed (sn) 

1. group 25 5,27 0,63 

3,286 0,043* 
2. group 25 5,52 0,78 

3. group 25 5,77 0,65 

Total 75 5,52 0,71 

20 m speed (sn) 

1. group 25 3,89 0,33 

5,555 0,006* 
2. group 25 4,23 0,64 

3. group 25 4,34 0,48 

Total 75 4,15 0,53 

*p<0, 05 

According to this, there is a significant difference between the 3 groups in the COD and 20 meter speed 
measurements before and after the exercises (p<0, 05). The changing direction measurements of 3 of the groups before 
the exercises have displayed a significant decrease compared to the measurements taken after the exercises (Table 2). 
Table 3.  The averages of the measurements of the groups’ COD speed and 20 m speed before and after the exercises 

 N Ave. Std. Dev. t p 

1. group 

COD speed 
(sn) 

Pre-tets 25 5,84 0,75 
11,58 0,000* 

Pro-test 25 5,27 0,63 

20 m speed 
(sn) 

Pre-tets 25 4,14 0,44 
7,491 0,000* 

Pro-test 25 3,89 0,33 

2. group 

COD speed 
(sn) 

Pre-tets 25 5,85 0,84 
11,36 0,000* 

Pro-test 25 5,52 0,78 

20 m sürat 
(sn) 

Pre-tets 25 4,34 0,67 
5,917 0,000* 

Pro-test 25 4,23 0,64 

3. group 

COD speed 
(sn) 

Pre-tets 25 5,96 0,69 
4,909 0,000* 

Pro-test 25 5,77 0,65 

20 m speed 
(sn) 

Pre-tets 25 4,39 0,48 
5,566 0,000* 

Pro-test 25 4,34 0,48 

*p<0,001 

Table 4.  Averages of measurement differences before and after the exercises according to the exercise groups 

 N Ave. Std. Dev. F p 

COD speed- difference 

1. group 25 -0,57 0,24 

24,035 0,000* 
2. group 25 -0,33 0,14 

3. group 25 -0,19 0,19 
Total 75 -0,36 0,25 

20 m speed - difference 

1. group 25 -0,25 0,17 

20,837 0,000* 
2. group 25 -0,11 0,09 
3. group 25 -0,05 0,04 

Total 75 -0,14 0,14 

*p<0,05 
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The differences in the measurements before and after 
the exercises according to the exercise groups display a 
significant difference. In terms of the speed of changing 
direction, the decrease in the 1st group is significantly 
higher compared to the decrease in the 2nd group and the 
1st and 2nd group measurements are significantly higher 
than the decrease in the 3rd group (3>2>1). 

4. Discussion 
In the literature, there are many studies involving 

different sports branches, ages and gender on agility, 
speed and COD. The subjects of the studies are the 
relationship between agility, speed of changing direction 
and speed [13], the relationship between changing 
direction and speed [10; 14; 1], the relationship between 
vertical jumps and speed [4; 7; 8; 30], the effect of 
endurance exercises on changing speed [16] (Michael et. 
al, 2014), the relationship between strength, power, speed 
and changing direction [19], (Nimphius et al., 2010), the 
effect of strength on agility and COD [25], the effect of 
balance, speed and strength on agility [21]. It is known 
that agility exercises increase performance [20; 22]. 
Sporis et al. (2010) have given agility exercises to 
university students for 3 days a week and have observed 
an increase in the muscle strength of the athletes at the 
end of 10 weeks [26]. They have stated that besides 
endurance, strength, plyometrics and fitness exercises, 
agility exercises should also be a part of exercise planning 
to achieve a high level of explosive leg strength and 
performance [22]. Young et al. (2001) have determined in 
their study involving the speed and agility exercise 
program applied to different groups for 6 weeks that, 
straight sprint speed displayed a significant increase but 
did not have any effect on agility in the speed group and 
that the speed of changing direction significantly 
improved in the agility exercise group [29]. They have 
reached the conclusion that speed and agility programs 
should be specific, because the application of classic 
exercise models may not be advantageous for most sports 
[9]. In addition, Thomas et al. (2009) has determined in 
their study that 2 different plyometric exercise techniques 
improved muscle strength and agility [9]. Walklate et al. 
(2009) determined as a result of the 4 week short-term 
sprint and agility exercise applied to badminton athletes 
that, this exercise has been effective on agility [27]. In our 
study, the effect of agility exercises applied with different 
frequencies to female children who play handball on 
speed and speed of changing direction has been analyzed. 
It has been estimated that these agility exercise might 
have an effect on speed and speed of changing direction. 
However, out hypothesis has been to show the difference 
in the effects of agility exercises applied with different 
frequencies (5 days, 3 days and 2 days) on speed and 
speed of changing direction. 

The agility exercises in our study have had a positive 
effect on speed and speed of changing direction in all 3 
groups, however it has been seen in our study that doing 
the agility exercises for 5 days a week for 10 weeks on the 
speed of changing direction has been more effective than 
performing these exercises for 3 and 2 days a week and 
performing them 3 days a week has been more effective 
than 2 days a week.  In terms of speed performance, it 
has been seen that the agility exercises performed for 5 
days a week have been more effective than 3 and 2 days a 
week. Linear and multi-directional sprint and agility 
exercises increase performance [14; 20]. The lack of an 
exercise program on agility negatively affects  
performance [11; 12]. 

5. Conclusions 
As a result, it has been seen that agility exercises have a 

positive effect on changing direction and speed 
characteristics and thus on sportive performance. 
Exercises involving speed and agility should be initiated 
in the early ages. In this study, the importance of the 
frequency of agility exercises for female students of this 
age group who play handball has been underlined. We can 
suggest that agility which is important for performance 
should be given place to by coaches and physical 
education teachers in their annual exercise plans in terms 
of the development and continuity of speed of changing 
direction and speed characteristics. In addition, the 
relationship between the athletes’ competition 
performance and these characteristics can be regularly 
determined and the frequency of the exercises can be 
arranged accordingly. 
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