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IN SEARCH FOR A MODEL OF THE CHAMPION IN THE
YOUTH HANDBALL

by
MICHAL SPIESZNY’, STANISLAW ZAK™

Material of this paper consists of results of research of 87 bows (including 22 — continuous)
aged 11 = 14 and attending sports classes specialised in handball. Tn the research an attempt was
made to select factors which have the greatest influence on the process of mastering the special
finess in handball et the iniial phase of waining. In result of tactor analysis and the analysis of
multiple regression it was found that effectiveness of mastering the special fitness in handball
depends w0 a great extent on the level and development of motor coordination, and especially its
elenents related to the higher level of the sensorimotor coordination. Furthermore, the degree of
the special fitness depends to a large extent on the development of the explosive power.
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Introducrion

The proper course of recruitment (selection) as well as of all phases of
selection 1s conditioned in a special manner by application of appropriate
criteria and standards. The latter are based on so-called ‘champion models’.
Through analysing features typical for such a model we can define, in
approximation, quality and value of all those parameters requested of a player at
each phase of training and onthogenetic development which are necessary to
achieve the sports championship (Raczek 1991).

Therefore it appears necessary to create, for specific sports disciplines and
competitions, appropriate champion models. According to Wazny (1981), a
champion model is ‘an abstract (conceptual) structure aimed at imitation of
selected and the most important features of the original, i.e. the present or future
champion of a given sports discipline”,
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Having in mind all activities taking place during a handball play we have
to agree that it is not easy to recognise, specify and a precisely describe all
features determining the final sports result. The structure of features of a high-
class player (in team games) consists of mental features, special motor abilities,
complex and coordination motor skills and a somatic constitution (Naglak
1994).

In the Polish literature on this subject you can find attempts of creating
specific handball champion models (Czerwifiski 1990, Zarek 1983). However,
in spite of a complex approach none of them does not cover all related problems
and none of them can be considered the ultimate and not modifiable.

Study of the model allows controlling features of the best players, which
leads, in consequence, to optimisation consisting in control of training at its
every phase (Kuzniecow and Nowikow 1976). However, the model of an adult
champion does not include precise information about the features and
predispositions which are responsible for precision, speed and effectiveness of
acquiring new motor acts (techniques of movement) at the earlier phases of
training. Searching for those features is difficult due to the fact that depending
on the dominant elements in specific types of moves the predispositions are
grouped in specific complexes (often identified jointly in multidimensional
statistic analyses) which are often called motor abilities (Szopa et al. 1996).
Moreover, the model of a youth champion, if it exists at all, cannot be based on
the adult models.

Having the above in mind, the following research goals have been adopted
in this paper:

I. Finding the factorial structure of motor abilities for specific age groups of
boys under research;

2. Evaluation of the extent and character of influence of variables defining
structural-morphological predispositions and motor abilities on the results
of special fitness tests in specific years of the training;

3. Definition of factors which condition the process of motor learning, i.e.
technique acquisition.
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Research material and methods

1. Scope

The research embraced 87 students of sports classes specialised in handball
in the Elementary School No. 91 in Krakéw. Starting from the fifth form the
boys were trained in handbail.

The tests were made with year intervals, in the vears 1988-91, at the
physical education classes. At first measurements of morphologic features were
made and then followed tests of motor abilities and special fitness.

To resolve the main problems posed in this paper, results of a complete
research (i.e. conducted for four years) were used. That research covered 22
boys who started their education in the fifth form in 1988. In that year boys
attending higher forms (6", 7™ and 8") were also included in the research. This
pattern was repeated in the following years, in result of which a second series of
tests (semilongitudinal) was obtained.

The scope of research covered what follows:

1. Morphological-structural predispositions: body height, length of the upper
limb, hand span, arm circumference, body mass, fat mass, and spine
flexibility (Eurofit 1991);

2. Energy-related capabilities (fitness):

» strength capabilities: strength of hand hold, dynamic strength of
abdominal muscles (Eurofit 1991),

* speed capabilities: running speed (a 10 m run from a flying start, with 6
m runway), agility-oriented steeplechase (description —~ Szopa 1988), a
jump-up and a long jump from a spot, as tests of the explosive power;

* endurance capabilities: measurement of Vg, 1, with a test by Magaria et
al. (19635);

3. Coordination predispositions: spatial orientation tested with the cross-bar
apparatus (of Polish construction), vision-motor coordination tested with
the Piérkowski apparatus {of Polish construction), time of simple reaction
to an aural stimulus (electronic gauge M-302), balance measured with the
‘flamingo balance’ test (Eurofit 1991), frequency of hand movements
measured with the ‘plate tapping’ test (Eurofit 1991). Names of the
capabilities were taken from the papers by the tests” authors.

4. Special fitness: measured with the Pytlik and Zarek test (1975). The test has
been devised and standardised in Poland, and it covers what follows:
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e ball throw to a goal after bouncing — recording the time of a slalom track
run ten times, and accuracy of throws;

e medicine ball put (2 kg): with one hand, from a spot, lateral position;

¢ movement in defence — recording the time of a path along the goal area
line run four times;

e ball rebounded against a wall — measurement of the number of rebounds
of a ball thrown from a distance 5 m, within 1 minute.

In order to adjust the score of the above-mentioned test (devised for adults)

to measurement of the special fitness of children aged 11-14, the expert method
was applied.

A questionnaire-based study was conducted with 27 handball coaches who

currently work with youth teams. The coaches were to assign to each test a

percentage score reflecting to what extent a given test conveys the information

about the technique level. The scoring was applied to tests in each year of
training separately. Thus obtained data were used to calculate the arithmetic
averages used for test calibration,

1.

2. Methods

The statistic analysis included what follows:
Calculation of the elementary statistic features (x, SD, ¢ —per student);

2. Creation of the correlation matrix for all the tested parameters in order to

find the strength of relations between them);

3. Reduction of the number of features covered by the research using the factor

analysis. In the calculations ail collected materials were used (87
observations). The materials were divided according to school teams, which
included classes attended by the boys at tests. Results of the teams were used
in a factor analysis, for boys from the 5% 6" 7" and 8" form separately.
This division caused that the group of boys from the 5% form included
students tested in 1988 and 1991. Number of boys in the test serics was as
follows: in the 5™ form — 69, in the 6 form — 57, in the 7™ form — 56, and in
the 8" form — 54. Variables applied in the analysis were standardised as
arithmetic averages and standard deviations of results of separate class
teams. Applied variation of the analysis was based on the main constituents
Hotteling method in ¢he Tucker modification, appended with the Varimax
rotation proposed by Kaiser (Czyz 1971), according to the program from the
SSP Library. The analysis was conducted in three phases varied with the
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number of analysed features (reduced in the consecutive phases).
As the factor analysis is very ‘sensitive’ to the set of features used for
calculations, a preliminary selection was made based on the basic features
(not calculated).

4. Selection of factors which are most important for the high level of the
special fitness, using the coefficient of correlation and multiple
determination. In the regression analysis there is no explicitly specified
criteria of selection of the optimal subset of variables independent of the
regression model. In this research the step regression was applied i.e. before
inputting an independent variable to the model the partial F was calculated
for this variable, and the value of F qualified the variable to the model
(Furdal 1989).

Groups of parameters selected in result of the factorial analysis were
adopted as variables independent of the regression model. The analysis was
made for the whole collected material and the multiple correlation was
conducted using measurements obtained during four years long continuous
research. It was adopted that the obtained factors would be comparable for both
the groups (1%: the total number of persons under rescarch - a group of 87; 2"
a group of 22 persons under four years long cycle of survey).

Results and discussion

Due to limitation related with the edition, this paper does not include
results of the linear correlation. Also, a detailed interpretation of the obtained
factors was abandoned, as their selection is logical and easily justifiable.

The main goal of the factorial analysis was to reduce the number of the
parameters. For qualification of a parameter for an appropriate factor, charge
values equal or greater than 0.3 were taken to account. Adoption of such a low
level depended on the further methodological proceedings assumed, as in
mathematical calculations applied to regression analysis a whole factor was
used rather than only the leading feature. Therefore it was important that for
each factor as much interrelated variables were found as possible.
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Table 1. Factorial structure of the tested boys’ teams

Factors Features Factor values in separate
age groups
1m 1z 13 |14
years |years [years |years
1 2 3 4 5 6
L. Body size Body height 90 -84 | o
Bodymass |79 186 |8 1%
Fatmass e, B oz |2
Armcircumference St et 12 |2
Upper limb fength uCI A B
Handspan 42 |67
Static strength 160 178
Agiliy |8 |
mpwp Sl
Il. Stoutness of the body Bodymass 2 % g jg -60  |-79
Arm citcumference B &[77..|88
Fatmass . Bl BT |64
Static strength 45 -49
II1. Leanness of the body Upper limb length o o 65 |70
- strength Bodyheight BT s |7E
Bodymass |8 |2 |73 |4
Amcicumference s s [Pl
Handspan . A R S oo
Statc strength . 59
jampap T X
Long jump fromaspot i
Agitiy - -64
IV a Stoutness of the body ~ Yump-wp 60 |59 |44 |73
explosive power (in the age Agility - 53 |73 1-59
oFIad 12yeas) e g fom gL | R T
Rumingspeed |53 |41 |70 |62
Dynamic strength of abdominal -39 |- - -
muscles
IV b Explosive power (in the |Balance -46 - -33 -
age of 13 and 14 years) Flexibiliy T T as T ss T s
Famas T T
e = T 0 S
Body mass 53 |30 |- -
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Table 1

1 2 3 4 5 6

V a Coordination — speed (in [Tapping 36 |71 |68 |-68

the age of 11 and 12 years) - |Vision - motor coordination |74 |68 |64 |62
Spatiaforientation |70 |62 }45 }70
Simplcreaction 34 |32 41 |-

V b Coordination (in the age |Balance - 59

of 13 and 14 years) Agility 55 |-34 |- -
Running speed 4 |- -

VI Aerobic efficiency Pulse2 . -8l |75 |83 -89
Pusel . |85 e |73 |81
Agility SR s S M
Dynamic strength of abdominal  |-3¢  |-30 |- -
muscles

Table 1 presents a structure of factors observed in groups of boys. In result
of analysis 8 factors were picked. Only one of them, ‘aerobic efficiency’
appears in consecutive age categories: The ‘coordination — speed’ factor
appearing at the age of 11 and 12, is later divided into two independent factors:
‘coordination’ and ‘explosive power’, In the younger age categories the tests
of long jump from a spot, jump-up, running speed and agility were identifiable
with some somatic characteristics within a factor called ‘stoutness of the body
— explosive power’. The factor ‘body size’ appears at the age of 11 and 12. In
the following two years the factor is divided into two factors: ‘stoutness of the
body’ and ‘leanness of the body — strength’.

Each factor was constituted by several different parameters. The values of
the parameters were standardised to averages and standard deviations of result
for each age category. Values calculated in this way were multiplied by the
factor charge values. Sum of the values was treated as ‘the power’ of a given
factor typical for a specific person,

Multiple correlation referred to results of continuous research (four years
long) of 22 boys. The correlation was aimed at finding the complexes of factors
that conditioned the level and effectiveness of mastering of the special fitness in
specific age categories of 11 — 14 years. The significance of the problem may be
recognised by studying the target champion models in the discussed sport
discipline (Zarek 1983, Czerwinski 1990). It is apparent that effectiveness of
special fitness mastering in young handball players depends on many various
factors, including somatic, coordination-related and energetic ones. As you
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know the factors not always act separately. Usually they interweave with one
another and appear in complexes (Zak and Sakowicz 1995) — also various
interactions occur between them.

Table 2. Coefficients of correlation and multiple determination between the
level of technique of tested boys and the factors obtained in the factor

analysis
Score|Age Variable introduced to the mode! |R R’ R [F
11 years |Factor 3: coordination - speed 0.41 0.17 0.13 4.11*
12 years [Factor 4. coordination - speed 0.60 0.36 0.33 11.48%*
13 years |Factor 2: explosive power 0.57 0.32 .29
& Factor 4: coordination - speed 065 o4z lezs
E Factor 3: stoumess 074 055 | 047 | 731%
% 14 years |Factor 2: explosive power 0.58 0.34 0.31 10.41**
11 years |Factor 3: coordination - speed 0.61 0.37 0.34 11.64%*
12 years |Factor 4: coordination - speed 0.74 0.55 0.53 24 .28%*x
13 years  |Factor 2: explosive power 0.52 0.27 0.23
5 Factor 4 coordination - speed 062  jo38 |03 ] 5.80%x
% 14 years |Factor 2: explosive power 0.57 0.32 0.28
= Factor 4: coordination - speed 066 |04d  jodo ] 9.29%*
*p<0.05
** p < (.01
¥ p < 0.001

Table 3. Coefficients of correlation and multiple determination between the
level of technique of tested boys (in the age of 14 years) and the
factors obtained in the factor analysis (in the age of 11 years)

Score Variable introduced to the model | R R’ Rzp.,p_ F
Elementary | Factor 3: coordination - speed 0.48 0.23 0.19 5.92*
Modified | Factor 3: coordination - speed 0.57 0.33 0.30 9 g2%*
*p<0.05

** p<0.01

*** p < (.001
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The analysis of multiple correlation delivered a clearer view on the
investigated relations at introducing the results of the special fitness tests to the
modified mode] of result regression (dependent variable). Evaluation of the tests
by means of the experts’ method allowed for ordering the tasks included therein
and for giving the top rank to the elements more useful in the play, i.e. the more
complex ones. It appears that only results of that test are worth attention in
terms of their relation with the parameters taken as independent variables. To
make any comparisons in tables 2 and 3 values of determination coefficients
and of multiple correlation were juxtaposed. The values were obtained through
introduction of results of the special fitness test, in the elementary and modified
version, to the regression model.

Variability of the results of the special fitness test in the first two years of
training (age 11 and 12 years) can be explained by the ‘coordination and
speed’ factor (fig. 1). In the age category of 11 years the factor explains 34% of
the collective variation, and in the age category of 12 years - 53%. At this age
coordination-related predispositions determining the vision-motion coordination
and spatial orientation have the biggest influence on the level of the special
fitness mastered by the boys. This phenomenon is easily understood, as the
measurements are correlated (Szopa et al. 1985), and in statistic analyses they
are often grouped within one factor (Szopa 1988, Szopa and Watroba 1992).
Therefore it seems that they measure similar functions of the nerve system at
the various levels of sensomotor coordination (Mleczko 1991). It should be
stressed that the rate of their increase, especially at the school age, has great
dynamics, and a relative stabilisation occurs at the age 14 — 15 years. Also, it
should be noted that the rate of results’ increase is higher then this of somatic
features (Mleczko 1991, Zak 1991). Taking to account considerable linear
correlations between the discussed components of motor coordination and the
movement technique, the problem in question seems obvious and does not
require further explanations. However, high charges of the factor related to the
agility test are surprising.
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Age 11 years

Age 12 years

05+
LR o
RS o
0.2+

o1+

coordination - speed

Age 13 years

explosive power - explosive power
+ coordination

Age 14 years

explosive power explosive power
+ coordination

Figure 1. Coefficients of multiple determination between the level of the special
fitness of tested boys and factors obtained in the factor analysis.
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The high factor charges of the agility test are surprising, however this
refers to many factors. This phenomenon indicates the hybrid character of the
test, and therefore its low usefulness for diagnostic purposes, especially for the
coordination-related sphere of the motor features. This results, obviously, from
the construction of the test (considerable variability of motions). This is
confirmed by the results of survey conducted by Szopa (1988), Raczek and
Mynarski {1992) and by many other authors.

At the age group of 13 and 14 years the test results are increasingly
influenced by two factors, namely ‘explosive power’ and ‘coordination’
(fig. 1). The factors explain, respectively, 31% and 40% of variability of results
of the special fitness trials. All relations discussed above are important in
statistical terms.

Studying the inner structure of the factors that played an important role in
shaping the special fitness test the two typical phenomena cannot be
overlooked:

1. The coordination-speed factor at the older age (13 and 14 years) was divided
into two separate factors named ‘coordination’ and ‘explosive power’,
2. With time ‘agility’ was-ousted from the second factor.

‘Agility’ was replaced with trials that are most representative for this factor
(Szopa 1988), namely jump-up and long jump from a spot (factor charges
exceeding values 0.7 and 0.8). It should not be surprising, as all exercises made
by boys are always typified by great dynamics. Moreover, one should remember
about significant relations of the parameters with the results of the special
fitness test (linear correlations). However, the change of the ‘agility’ test from
the ‘correlation — speed’ factor to the ‘explosive power’ factor. This confirms
domination of the energetic components in the trial.

The two factors described above which were integrated in the joint
coordination — speed’ factor at the age of 11 years, had an apparent influence
on effectiveness of mastering of the special fitness (measurement taken at the
age of 14 years) explaining 30% of variability of test results (fig. 2). It appears
apparent that the most important predispositions for the special fitness of
motion and its mastering are vartous components of motor coordination with the
special role of vision-motion coordination and spatial orientation. Also,
parameters defining the frequency of movements appear important. These
observations are similar to those made by other authors (Szczepanik and Szopa
1993). For the results of so-called special fitness the energetic factor based on
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components of explosive power — MMA — is also significant. One can assume
that this is the main predisposition to allow a player to attain the full
effectiveness of motional abilities (playing techniques), especially in the
situation of the spots fight.

coardindgtion - spead

Figure 2. Coefficients of multiple determination between the level of the special

fitness of tested boys (in the age 14 years) and factors obtained in the
factor analysis (in the age 11 years).

Conclusions

Based on the data presented in the section Results and discussion the

following conclusions can be formulated:

1.

Effectiveness of mastering of the special fitness in handball depends, to large
extent, on the level and development of motor coordination, and especially
those element that are related with the higher level of the sensomotor
coordination. The analysed abilities should be included in all recruitment
sets, as they are hardly trainable after adolescence.

The level of the special fitness in the boys under survey is conditioned, to a
large extent, apart from motor coordination, with development of explosive
power. Therefore it may be assumed that the basic technique predisposition
at the initial phase of training of handball players is motional coordination,
and effectiveness of technique application in the situation of a sports fight
depends on the level of explosive power - MMA — of a player.

High level of somatic features development does not condition high level of
the playing technique (at the age of 11 — 14 years). However it is the basic
feature of the ‘adult champion model’ finding the determinants of the
‘champion model” at the initial training is aimless,

Accurate special fitness tests should be searched for.
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