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INTRODUCTION
Each scheme in modern hockey is built on physical 

condition on the team and individual level, which is 
the basis for effective technical and tactical actions. 
Accordingly, fitness training is closely related to the tasks 
of the special technical and tactical training and must 
correspond to its requirements. Hockey belongs to the 
sports where exercise is interval-volatile and therefore 
adaptations are complex. These features suggest hockey 
adequate development of these physical qualities in the 
greatest extent conducive to the sports equipment and 
meet the requirements of the game.

The control at various stages of sports training gives 
an overview of the current stage effect of training effects 
(Bachvarov (Бъчваров), 1989) and has a different 
focus. Particular importance within the control stage 
of the sports specialization is given at establishing the 
status of General physical preparation, including also 
tests with specialized sport techniques. In this aspect, 
the control over physical condition is essential for the 
proper functioning of the overall sports training. One 
way toward the effective control of physical training 

in hockey is the development of model characteristics 
of the main factors determining them in various stages 
of the sports training. The demand of general, similar 
signs typical for the hockey and the specific features for 
different age groups is a prerequisite for construction 
of reference models for different age groups and levels 
of training, thus creating conditions for improving the 
management of the training process.

A studied contingent: players from the national team 
hockey of Bulgaria aged 14-16 years at stage of sport 
specialization (by Antonov (Антонов), 2006), which 
is extremely important for diagnosis of their potential 
opportunities for improvement and sports conducting 
science-step selection.

Specifically studied literature found that the data for 
sports training research contingent girls are limited and 
do not allow a comprehensive and objective assessment. 
It is not fully resolved the problem of steady control mode 
and evaluation of one of the most important components 
of sports training - conditioning and technical training 
that is directly related to the sport and selection.

To solve this problem it is necessary: (1) to determine 
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RESULTS AND DISCUSSION
 The physical development, as a set of morpho-

functional features of the level of biological development 
of the individual (Sunny (Слънчев), 1998; Topuzov 
(Топузов), 2007.), provides an objective assessment of 
the development of motor functions. Table 1. presents 
the average values   of anthropometric measurements for 
height, weight, BMI, fat and muscle mass of researched 
contingent players. The variation of the average values   
of the indicators ranged as of 3.97-14.33%, which 
indicates the homogeneity of the study in terms of basic 
anthropometric indicators. An exception is the indicator 
of fat, wherein the variation coefficient is 32.90%. 
This indicator individual differences are larger, but we 
registered an average fat (10.0 ± 3.4%) which are in the 
lower limit of the normal values, according to Gallagher 
et al. (2000.) indicating the range of 8-20%. Wilmore, & 
Costill, (1994) reported slightly higher levels of body fat 
in women players (www.brianmac.co.uk/fatcent.htm) of 
12-18%, which coincides with the results of Wassmer 
& Mookerjee (2002) for the college elite girl players of  
US - 17.29%. Some authors (Keogh, Weber,  & Dalton, 
2003) reported even higher values   for the elite of the 
American female players (24.8 ± 0.7%). We believe that 
even the lower fat values   measured by the authors for 
14-16 year old girls are within the standards of this age.

The same could be said for the BMI index, which 
was used for assessment of body weight, with known 
correlation with the percentage of body fat (Baumgart-
ner, Heymsfield, & Roche, 1995). The surveyed average 
value of BMI (19.0 ± 2.0 kg / m2) is within the lower 
limit of the range of 18.5 to 24.9 kg / m2, defined by 
the World Health Organization for the normal weight, 
although in the period of sexual maturation of girls (11-
15 years) a significant increase in body mass has been 
noticed (Topuzov (Топузов), 2007).                      

A significant percentage of muscle mass (37.0 ± 
4.1%), which in combination with low levels of fat de-
termines the prevailing mesomorhpic stomach of the 
players of the studied age group. According to Volkov  
(Волков), 1983) the total mass of the muscles in teenag-
ers of 14-15 years is approximately 32-35% of the total 
body weight. This indicator meets the standards for nor-
mal development of the muscular system.

Development of physical properties on a certain 
level is an objective indicator of the quality of sports 
training and is a prerequisite for its proper planning. 
The speed control of the cyclical movements in the 
stage of the sports specialization is crucial for the sports 

the level of the leading hockey physical properties of 
the players at the stage of sports specialization - 14-16 
years of age; (2) to select appropriate tests for the main 
physical properties and their relation to key elements 
of hockey equipment; (3) to develop a test system for 
assessing the qualities tested as components of the 
conditioning and technical training.

In this aspect of importance is the diagnosis of the 
leading motor skills for success in hockey. As a result 
of expert analysis of the game from the foreign coaches 
and hockey specialists its found that the players must 
possess: speed, explosive strength, power endurance, 
aerobic and aerobic-anaerobic endurance. These 
properties are closely related to the formation of specific 
skills without playing with stick and ball.

METHODS
The study of conditioning and technical training of 

14-16 year old players from the national field hockey 
team of Bulgaria.

Aim of the study: characteristic of the speed-power 
profile of the players in the context of some basic ele-
ments of the sports equipment.

The tasks:
1. Examining of the roller speed (absolute and 

game) and the explosive force of the players.
2. Evaluating the level of the studied properties in 

connection with the sports equipment.

Methods of study:
1. Anthropometrics
2. Sport-motor tests: 10, 20, 30 and 40 meters 

high start without a stick and with stick; 20 meters fly-
ing start with and without stick; vertical jump; free full 
force hit a stationary shock.

All tests have demonstrated high reliability and 
objectivity with coefficients range of 0.85 to 0.97 
(according to Petkova & Kvartirnikov (Петкова & 
Квартирникова), 1985; Moir, Button, Glaister, & Stone, 
2004).

3. Comparative Analysis).
4. Kruskal Wallis test with subsequent Post analy-

sis (Dunn’s multiple comparison test).
Organization of the study: the engine testing was 

conducted in June 2014. in Sofia at the artificial pitch of 
the National Sports Academy „Vasil Levski“ as well as 
in the sports complex of the South-Western University  
„Neophyte Rilski“ - Blagoevgrad.

         Table 1. Anthropometric parameters (   ± SD, V%) of surveyed players

(n = 14) Age Weight (kг) Height (см) BMI (kg/m2) Fat (%) Muscle (%)

X ±SD
СV (%)

14.0±0.61
4.28%

49.0±7.1
14.33%

160.0±6.4
3.97%

19.0±2.0
10.55%

10±3.4
32.90%

37±4.1
11.01%

X
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but similar to those club players who are on the lower 
level - 7.09 ± 0.11 sec (Keogh, et al., 2003). Follow-
ing the internal structure of the 40-meter race, at the dy-
namics of acceleration, it has been found by the authors 
reaching of the maximum speed of 25.70 km / h, even on 
the 20th meter, after which the average maximum speed 
has been stabilized at 24 km / h, measured after a flying 
start (Table 2). This indicator is not significant toward 
the individual differences (CV = 6.42%). The results 
confirm the pattern established by other authors that the 
maximum speed of running in linear sprint is achieved 
in 5-6 minutes seconds from the start, the level of sports 
training sets of different length ran off at the same time 
- between 30-50 m (in Zatsiorski (Зациорский), 1969; 
Volkov & Lapin (Волков & Лапин), 1971; Farfely & 
Arshakyan (Фарфель & Аршакян), 1976; Furnadzhie-
va (Фурнаджиева) (1996); Kotzev (Коцев), 2012). In 
sports games, this distance is considerably shorter due to 
the need for rapid attainment of optimal gaming speed. 
The authors noticed distance was 20 m. Therefore, the 
development of startup and absolute speed in 14-16 
year is reasonable to implement the section’s starts at no 
longer than 20 meters. Longer segments will grow fast 
the Begova durability which quality is not a priority in 
hockey.

Starting and reaching a high speed in the game is 
related primarily to the evaluation of game situations 
and opportunities quickly to overcome or release from 
the rival player and seeking clearances. These features 
of the game do not require maximum speeds as the fast 
movement hampered by the game with the club. This is 
evident from the lower levels of performance in all tests 
with speed stick, giving information about the impact 
of the club on the speed of running. To determine the 
difference in performance when running with and with-
out a stick with using the criteria of the Kruskal Wallis 
for more than two dependent samples, showed that the 
performance in running 10, 20, 30 and 40 meters with-
out the stick did not differ significantly from those in 
running with a stick  by a double wide grip (p> 0.05). 
Therefore, running with a stick has no essential effect on 
the maximum speed in the game.

When running with a stick, the maximum speed is 
reached at the 20th meter of the start (Table 2), is which 
is slower than that of the free sprint - 22.50 km / h (or 
87% of the speed without a stick). This speed is then 
maintained until the 40th meter, indicating relatively 
good speed endurance. The same rate - 22.50 km / h - 
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training, since the age 14-16 years when girls scored 
the highest rate of development (Filin 1979; Volkov 
(Волков), 1983; Petkova & Kvartirnikov (Петкова & 
Кватерникова), 1985). Achievements of 10, 20, 30 and 
40 meters high lane is indicator of the Begova speed and 
in particular the starting speed – indicating the ability of 
fast reaching the maximum speed, which is especially 
important in the context of the game. As opposed to free 
starting, the high start in a hockey game and start run-
ning at maximum speed reflects the natural coordination 
of movements. This feature is directly related not only to 
speed as a physical quality, but also to its manifestation 
in combination with the sports equipment and therefore 
define it as a special game speed. Some authors deter-
mine it as a coordination speed, describing its essence as 
a rapidly moving body or its parts as movement structure 
in a space (Bachvarov (Бъчваров) (2000).

Table 2. shows the average performance of girls in 
running 40 meters (measured with lap times of 10, 20 
and 30 m) at start of major hockey standing, with and 
without a stick and running in 20 meters flying start (with 
and without a stick). The nature of the hockey game 
requires less reaching and maintaining the maximum 
horizontal speed as an ability to accelerate quickly over 
short distances and change of the direction. The attached 
survey tests are an indicator not only of the absolute 
speed, but also of the ability of athletes to move quickly 
with and without a stick  in a game that is extremely 
important for the ultimate success. The author’s results 
in running 10 m (2.50 ± 0.14 s) were significantly lower 
than those of the elite players in The USA (2.01±0.02 
sec) and even of the results of club players - 2.16 ± 0.03 
sec (Keogh, Weber,  & Dalton, 2003). 

Comparing the average performance of the same 
age groups from other similar sports (eg. basketball), 
we found that the players of 14-16 years in the linear 
starting 20 meters without and with a stick scored  an 
average performance of 3.90 ± 0.25 seconds, which the 
system of sports schools for Bulgaria evaluates as a very 
low score.

In the run 30 meters without and with a stick , the 
average score was 5.45 ± 0.35 sec, which is lower com-
pared with the results found by Fedotova (Федотова) 
(1999) for players 14-16 years old - in the range 5.11-
4.93 sec. The same can be said for running 40 meters. 
The average score (6.89 ± 0.43 seconds) was signifi-
cantly lower than that of the elite African players at the 
same age (one of the best in the world) - 6.53 ± 0.09 sec, 

Table 2. Results of tests for speed - with and without a stick

Studied
(n=14)

10 м 20 м 30 м 40 м
20 м flying start (Vmax)

Without 
stick

With 
stick

Without
stick

With
stick

Without
stick

With
stick

Without
stick

With
stick

Without
stick

Without
stick

X±SD
CV (%)
V(km/h)

2.45±0.14
5.70%
14.40

2.43±0.19
7.85%
15.0

3.85±0.25
6.43%
25.70

3.96±0.25
6.36%
22.50

5.45±0.35
6.42%
24.00

5.63±0.38
6.81%
22.50

6.89±0.43
6.25%
24.00

7.15±0.52
7.32%
23.60

3.04±0.22
7.09%
24.00

3.17±0.32
10.15%
22.50
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the group is homogeneous in terms of speed of move-
ment with stick, but with a different individual skills of 
slalom guidance forehand. 

Studies of a number of authors show that the strength 
of the lower limbs is dominant in the first steps of start-
ing acceleration (Mero, 1988; Nesser, Latin, Berg, Fren-
tice, 1996) as well as the arm strength, shoulder girdle 
and the body affect the impact force on the ball and, 
respectively, the accuracy of submissions and shooting. 
The “Vertical Rebound” test was used for researching 
the explosive power of the lower limbs, which is regard-
ed as one of the most important factors for successful 
performance in the essential for the women hockey, as 
well for talented young musicians (Keogh et al., 2003.). 

Results in the vertical jump of the Bulgarian play-
ers - 33.0 ± 9.0 cm (Table 4) show a similar level of 
explosive power of the lower limbs to that of the leading 
players at the same age African players (30.8 ± 5.85). 
At the same time the average achievement of Bulgar-
ian players on sport schools evaluation table for female 
runners can be assessed as “good”, compared to the girls 
within the sport clubs – as an “Average”. This indicator 
of individual differences is significant (CV = 26.96%), 
indicating that the clubs had worked at a different level 
in terms of quality explosive power.

Additionally, the authors calculated the maximum 
(peak) power of the bounce, using the regression model 
Harman at al. (1991), including the parameters vertical 
jump and body mass. 

The formula was: Peak power (W) = 61.9 • jump 
height (cm) + 36.0 • body mass (kg) + 1822. 

The noticed average peak power tested by the au-
thors on 14-16 year players was 5600 ± 660 W. The 
Bulgarian girls are behind their peers in Africa by this 
indicator, which show a total peak power of the bounce 
of 5766 W. At the same time peak power per kilogram 

was achieved in running 20 meters flying start with a 
stick, which allows the authors to assume that this is the 
maximum speed of the game moving the stick players 
toward the research sample. This parameter group is ho-
mogeneous (CV = 10.15%).

Variations of the test „20 m slalom“ reflect the 
relationship between the speed of movement in space 
with and without stick technique and keeping the ball 
on forehand - basic technical skill in the game (Table 
3). Experimented with two variants – with a double and 
a single grip. The significance of differences in results 
between two versions of the test by the criterion of 
Kruskal Wallis found that between running with and 
without stick was with no significant difference in the 
results (p> 0.05), indicating a good technique of moving 
with a stick. There was no significant difference in speed 
in both modes of carrying sticks - double wide grip and 
grip with a single transfer from one to the other hand. 
Therefore, to carrying a stick does not affect significantly 
the speed of the game competitors and each of these tests 
may not be an adequate measure of the speed. 

In terms of keeping slalom results showed a statisti-
cally significant difference (p <0.001) between the dif-
ferent versions of slalom carrying sticks and keeping the 
ball on the forehand. This shows that the skill of keeping 
the ball has a significant effect on the rate of movement. 
The criterion of Kruskal Wallis showed here insignifi-
cant difference in speed when wearing stick with double 
wide grip and with a single grip. Therefore, the both 
tests have identical scores of the slalom dribble speed. 
A small difference in the results between the means of 
moving the slalom guidance forehand can be a sign of 
a good game technique. Meanwhile, the coefficient of 
variation for slalom record shows twice as large indi-
vidual differences of slalom double and single grip of 
the stick (10.67% versus 4.96-5.68%), which means that 

Table 3. Average test „20 m slalom“

(n=14)
Slalom without

stick
Slalom with stick-

double grip

Slalom with a-single 
grip with a change

of hands

Slalom keeping
on forehand

X ±SD (сек)
СV(%)

V(km/h)

9.8±0.53
5.38%

9.92 (100%)

9.8±0.51
5.23%
9.92

10±0.50
4.96%

9.72 (98%)

13±1.4
10.67%

7.48 (75%)

Table 4. Average performance in tests “vertical jump” and “Vmax of the ball during a free kick”

(n=14)

Vertical jump
Vmax ball free 

hit (km/h)h (sm) H (sm) Achievement
H - h (см)

Peak power
(Watts)

X ±SD
CV(%)

200±52
26.07%

240±9.7
3.97%

33.0±9.0
26.96%

5600±660
11.64%

65±8.6
13.31%
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weight is in favor of the Bulgarian girls - 114 w / kg 
against 102 w / kg, as they have significantly less weight, 
which favors the relative power of the bounce.

 
CONCLUSIONS

The anthropometric data of the national hockey 
players of age 14-16 years showed normal physical de-
velopment in terms of body weight, body fat and BMI, 
but significantly inferior in terms of speed-strength per-
formance to their peers from America and Africa.

For etermination and evaluation of the starting speed 
it is the most appropriate to test the 20 meters high start 
(basic hockey stance) without and with a stick.

Reached a maximum linear velocity of the exam-
ined players running without a stick is 25.70 km / h. The 
maximum speed of the movement of is 22.50 km / h (or 
87% of the maximum speed without a stick), took as a 
maximum game speed with a stick within the studied 
sample.

Running with a stick does not affect significantly the 
maximum speed of the athletes achieved in runs with-
out the stick (p> 0.05). Therefore, the used tests reached 
the same scores of the absolute game speed within the 
player’s age within the study group.

Keeping the ball by the forehand grip does not sub-
stantially influence the speed   slalom. It can therefore be 
concluded that the technique of keeping a double and a 
single grip is utilized successfully at the same level.

The “20 m slalom guidance forehand” and differ-
ence in performance in variants carrying sticks and 
keeping the ball can be used as an objective criterion for 
evaluation of the game speed and technique of the veloc-
ity guidance arrangement of the forehand.

The tests used for determining the speed-strength 
abilities of 14-16 year hockey players are appropriate 
for their diagnosis and evaluation stages of sports spe-
cialization.
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