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INTRPODUCTION
The game of handball is typical of and manifested 

with diverse physical qualities, motor and technical ac-
tions, as well as simultaneous application of specific 
power qualities, combined with agility. The interrelation-
ship between the last two qualities is generally termed as 
“power agility” (Kuznetsov (Кузнецов), 1970; Krastev 
(Кръстев), 1990; Dimitrov, At. (Димитров, Ат.); Dimi-
trov, D. (Димитров, D); 2003; Biegler, 2011). 

During gameplay the handball player utilizes a 
number of inherent and acquired qualities, both dynamic 
powers (such as speed, quickness, explosiveness, etc.) 
and static powers (passive or active). Therefore, it is 
considered essential for the player to acquire qualities, 
throughout he/she differentiates the amount and 
accuracy of the intension applied, for the sake of his/her 
effectiveness (Heinz, 2011); Yotov (Йотов, (1997); Tz-
vetkov & Smochevski (Цветков & Смочевски, 2006) 
and number of goal strikes (Krastev (Кръстев), 1990; 
Tzenov (Ценов), 2000).

Aim of the study: To build a system for development 
of the power agility of student handball players which 
are trained in university conditions.

Tasks of the study: 
1) To specify the means and methods for 

development of this quality;
2) To construct a year-round programme divided 

in periods and training stages ;
3) To experiment with representative handball 

teams in university championships.

METHODS
Two separate groups have been formed – a) experi-

mental and b) control – consisting of 15 players each, 
who exercise throughout one semester. The experimen-
tal group (a) follows our newly developed system, and 
the control group (b) follows the existing handball pro-
gramme for students in our university. 

Both groups are tested on nine indicators at the be-
ginning and end of the experiment. Results are statisti-
cally processed (Table 2).

RESULTS AND DISCUSSION
The system for development and maintenance of po-

wer agility incorporates three types of exercises (Table 
1), which have been grouped according to their function: 
1. Athletic exercises; 2. Complexes of specialized hand-
ball exercises; 3. Complexes of combinations between 
athletic and acrobatic exercises. The training loads are 
estimated according to the six basic components in the 
requirements of the theory and methodology of sports 
training (duration, intensity, size, mode of muscle activ-
ity, methods of sequence, rest) and are spread along the 
yearly training cycle in accordance with the aim and the 
tasks of the specific period or stage of preparation (Table 
1).

Exercises that are considerably distanced in their 
structure from the main exercise (Table. 1., p.1) in the 
first stages of training required an increased quantity in 
terms of repetitions and sets. By advancing these exer-
cises fitness level increased in duration and intensity, but 
their total volume decreases. Changes are brought in the 
training methods - in the beginning they were mostly 
circular, “to failure” and repetitive, and in the later stag-
es – repetitive, synthetic and “to failure”.

The second type of training devices aimed primar-
ily at improving the specific qualities of handball play-
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№ Basic means
of training

Load
components

PERIODS

Preparatory Competitive Preparatory Competitive Transitional

Stage I Stage II Stage III Stage IV Stage V Stage VI Stage VII

1

Complex of 
athletic 
exercises, 
straight
runs, 
slalom, 
leaping, 
hurdles; 
passing 
and catching 
of solid- and 
handballs.

1. Duration of the 
exercise (с) 30 - 40 40 - 50 30 30 - 40 40 - 50 30

2. Intensity (%) 80 85 - 90 90 85 - 90 90 90

3.Amount of 
load (%)

90 95 -100 80 80 - 85 80 - 85 80

3.1. Exercises 
in one series (#)

2 3 - 4 2 3 3 - 4 2

3.2. Series (#) 3 3 - 4 2 3 4 2

3.3. Modules (#) 2 2 -3 2 2-3 3-4 1-2

4. Rest, between 
exercises, between
series, between 
modules (min)

1/2/4 1/2/3 1 / 2 / 4 1/2/3 1/2/3 2/3/4

5. Methods:

Circular,
analytical, "to 

failure", 
repetitive

analytical, "to 
failure", 
repetitive

Repetitive,
"to failure"

Analytical,
"to failure", 
repetitive

Repetitive,
synthetic, "to 

failure"

Repetitive,
"to failure"

6. Mode of muscle 
activity

dynamic -
overcoming,
plyometric

dynamic,
plyometric, 
isometric

dynamic
dynamic,

plyometric, 
isometric

dynamic,
plyometric, 
isometric

dynamic

2

Handball 
exercises 
complex –
passing and 
catching, 
dribble, 
combinations
in attack and 
defense, etc.

1. Duration of the 
exercise (с) 30 - 40 40-60 30 50 -60 60 - 90 40

2. Intensity (%) 90 95 - 100 95 90 95 - 100 95

3.Amount of 
load (%)

90 95 - 100 95 90 95 - 100 95

3.1. Exercises 
in one series (#)

2 3 1 2 3 1 

3.2. Series (#) 2 4 1 3 4 1 

3.3. Modules (#) 2 - 3 2 -3 1 - 2 3 3-4 1

4. Rest, between 
exercises, between
series, between
modules (min)

2/3/4 1/2/3 1/2/3 1/2/3 1/2/3 1/2/3

5. Methods :
Synthetic-

comprehensive,
repetitive

Repetitive,
analytical

Analytical,
dynamic, "to 

failure"

Repetitive,
synthetic, "to 

failure"

Analytical,
dynamic, "to 

failure"

Synthetic,
dynamic, "to 

failure"

6. Mode of muscle 
activity

dynamic -
overcoming,
plyometric

dynamic,
plyometric, 
isometric

repetitive
synthetic,
repetitive

dynamic,
synthetic,
repetitive

dynamic,
plyometric, 
isometric

3

Complex –
combinations 
between
athletic and 
acrobatic 
exercises: 
sprint 10-15
m, slalom, 
jumping 
low-high,
front 
somersault,
etc.

1. Duration of the 
exercise (с) 60-80 80 40 60-80 80-90 40

2. Intensity (%) 80 85-90 85 85-90 90 85

3.Amount of load
(%)

80 85 75-80 80-85 85 75-80

3.1. Exercises in 
one series (#)

3-4 4-5 2 3-4 3-4 2

3.2. Series (#) 2-3 3-4 2 3-4 3-4 2

3.3. Modules (#) 2 2-3 1 2-3 3 1

4. Rest, between 
exercises, between
series, between
modules (min)

1/2/3 1/2/3 1/2/3 1/2/3 1/2/3 1/2/3

5. Methods:

Circular, 
repetitive,

synthetic, "to 
failure”

Repetitive,
synthetic, "to 

failure”

Repetitive,
"to failure”

Circular, 
repetitive,

synthetic, "to 
failure”

Circular, 
repetitive,
"to failure”

Repetitive,
"to failure”

6. Mode of muscle 
activity

dynamic, 
isometric, 
isotonic

dynamic, 
isometric

dynamic
dynamic, 
isometric, 
isotonic

dynamic, 
isometric

dynamic

Table 1. Methodology for development and maintenance of power agility for 
handball-playing students
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ers, used in equal amounts of exercises near and far in 
regard to the actual exercise. This type of training work 
increased in volume and intensity to a greater extent than 
the previous type (p.1) Methods for training in the early 
stages are mainly synthetic, comprehensive and repeti-
tive but with an increase in fitness level they get closer to 
the analytical, dynamic and “to failure” methods.

The third kind of training work for development of 
power agility (Table. 1., p.3) utilizes mostly complexes 
that perfect power agility with exercises, taken largely 
from the game of handball. The total volume, both in 
terms of repetitions and the number of series in the annu-
al cycle is maintained approximately equal, and the in-
tensity of 80% in the first preparation phase increases to 
90% in the second. Methods of training are not changed 
substantially, neither is the regime of muscle activity.

 The testing results (Table 2) have shown effi-
cacy of the system for development of power agility. The 
indicators of the experimental group are almost twice as 
better than those of the control group. Strength prop-
erties of the upper limb improved globally at the three 
control exercises by 4,7 kg in group a) against 2,5 kg. 
in group b). The strength of the lower limbs increased 
by 5,23 kg. in group a), while in group b) it is 2,39 kg. 

Likewise are the changes and differences in the power 
agility indicators – 5,9 and 3,1 seconds respectively, as 
well as the power endurance of the lower (5,4 against 
2,15 points) and upper limb (2,99 against 1,88 points).

CONCLUSIONS
1. The proposed system for improvement of 

power agility demonstrated its advantages and high 
efficacy;

2. Along with improvement of the power agility 
it boosts the development of other qualities such as the 
maximum strength of lower and upper limbs, speed 
force and power endurance;

3. It is recommended that the system be used 
year-round in periods and stages according to its 
requirements.
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Note: The coefficient "K" for power endurance = number of repetitions х the sum of kilograms lifted:  40% (working load)
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GROUP

CONTROL INDICATORS

Max. power of upper limb Max. power of lower 
limb Speed power Power 

agility Power endurance

Extensors 
-shoulder

(kg)

Flexors –
shoulder (kg)

Dynamometry
(kg)

Hip flexors
(kg)

Hip 
exensors

(kg)

Triple jump 
from 

standing
(cm)

Complex
(sec)

Lower 
limb (K.)

Upper limb
(K.)

GROUP A

Beginning 48,55 50,37 50,5 29,87 50,77 717,3 43,7 14,45 14,83

End 52,62 55,6 55,34 34,72 56,5 747,9 37,8 19,86 17,82
Absolute 
increase 4,07 5,23 4,8 4,73 5,73 30,6 5,9 5,4 2,99

% 8,38 10,38 9,58 16,23 11,28 4,26 13,50 37,43 20,16

(s) 7,72 10,24 2,66 1,64 6,76 6,94 3,62 3,88 2,94

(Sx\y ) 2,73 3,61 1,18 7,78 2,4 0,83 1,61 1,58 1,01

(V) 14,64 20,34 4,81 4,73 12,02 3,1 9,57 19,55 13,97

GROUP B

Beginning 49,07 49,7 49,2 30,1 51,38 721,6 44,4 14,69 15,18

End 50,98 51,5 51,5 32,47 53,3 736,5 41,3 16,84 16,3
Absolute 
increase 1,91 1,8 2,3 2,37 2,42 14,9 3,1 2,15 1,88

% 3,89 3,62 4,67 7,87 3,73 2,1 6,9 14,63 7,38

(s) 1,77 4,74 2,46 2,02 4,49 7,11 3,75 2,04 1,57

(Sx\y ) 0,62 1,67 1,1 0,71 1,58 0,97 1,67 0,22 0,64

(V) 3,47 9,96 4,77 6,22 8,42 3,21 8,48 13,95 9,62

      (Pt)
1,97/

0,9511
2,05

/0,9594
1,89/

0,9412
1,94/

0,9476
2,11/

0,9651
2,16/

0,9692
2,95/

0,9968
2,74/

0,9938
2,84/

0,9959

Note: The coefficient „K“ for power endurance = number of repetitions х the sum of kilograms lifted:  40% (working load)
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