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Abstaract

Hypothesis 2

Coefficients B_vary in the range of (0,1), but they cannot reach value 1.

Proof:

If P =1, then also Y? =1, so that all coefficients B, equal zero. However, as Y?
= 0 is not possible if matrix P is regular, all coefficients B_are necessarily less than 1
and tend towards 1when unique variance of variables from which latent dimensions
are deduced inclines towards zero.
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By means of the same technique it is easy to determine measures of absolute
low limit of reliability of latent dimensions defined by this procedure the same way
Guttman determined his measure X,. For that purpose, we will assume that E* = 1. In
that case

o, =1-(q,Rq)’

will be measures of absolute low limit of reliability of latent dimensions, as, obvi-
ously, @@ =1.
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1. Introduction

The fact is that human organism is very complex, dynamic and hierarchically
organized system, the abilities and characteristics of which depend, at first on the
process of reception, retention and processing of information. This further conditions
the necessity to explore the problems of structure, functioning and conducting of cer-
tain segments of anthropological status in an integral and interactive way.

Applied to sport i.e. sport activities, this knowledge conditions the assessment
of specific demands in order to continue the process of transformation or to influence
the improvement of exactly those characteristics of students and players in specific
conditions of competitions on which the highest level of sport success depends. Be-
fore mentioned demands come from the fact that each sport game, apart from the
general and common characteristics, contains its specific characteristics.

Anthropological status of a person is determined by the following characteris-
tics: morphological characteristics, functional capabilities, motor abilities, cognitive
abilities, conative characteristics and social characteristics.

Thus, it is necessary to establish methods of determining inheritance factors as
the most influential ones for developing human abilities and, based on this, first set
the rules for selection in certain sports and then foresee success in certain sports’ dis-
ciplines. It is necessary to determine their morphological, functional, motor, cogni-
tive, conative and social structure which, as a general anthropological status, benefits
sports’ results (Petkovié, 2008).

Considering that in each sport and sport games there are certain exclusive char-
acteristics and differences in their competition structure, there emerges the need to
continually and practically explore and confirm these exclusive characteristics, and
especially certain anthropological abilities and characteristics which are genetically
conditioned, then their hierarchical values in sport games as well as their structure
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and development under the influence of particular training processes, methods and
loads.

Recently, and especially in the last twenty years, very serious efforts to reduce
disarray in volleyball training have been made and it has been attempted to transform it
into an organized system which could be more successfully included in contemporary
sport practice.

2. Methods

2.1. Sample of subjects

Sample of subjects depended on organizational and financial resources re-
quired for the research. Sufficient number of qualified and trained personnel perform-
ing measurements, defined instruments and standardized conditions of the research
planned were provided. Measurements were performed on the sample which is rep-
resentative for the whole Republic of Serbia.

-subjects were male

-age was defined on the basis of chronological age, so that the research was
performed on subjects from 18 to 27 years of age plus-minus 0.5 years

-subjects were registered players of the national competition rank (two
highest levels of competition)

-subjects had regular trainings, which was confirmed by evidence kept by
coaches

-we chose a sample of 100 subjects based on statistical-mathematical model
and program, aims set by hypotheses.

No other exclusion criteria or stratification variables were used in defining of
the population from which the sample of subjects was taken apart from the listed
ones.

2.2 Sample of the variables

SAMPLE OF THE VARIABLES FOR EVALUATION OF CONATIVE
CHARACTERISTICS

For the assessment of conative characteristics, the measuring instrument CON6
was chosen which assesses the following conative regulators:

- activity regulator (EPSILON)),
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- regulator of organ functions (HI),

- regulator of defense reactions (ALFA),

- regulator of attack reactions (SIGMA),

- system for coordinating regulatory functions (DELTA ) and
- system for integration of regulatory functions (ETA).

2. 3. Methods of processing of the results

Value of a research does not depend only on the sample of subjects and the
sample of variables, that is on value of basic information, but also on the applied
procedures for transformation and condensation of those information. Some scien-
tific problems can be solved by multiple different and sometimes equally trustwor-
thy methods. However, with the same basic data and based on results of different
methods, different conclusions can be drawn. Therefore the problem of selection of
particular methods for data processing is rather complex.

In order to reach satisfactory scientific solutions, the research was based on,
primarily acceptable, adequate, unbiased and comparable procedures, which were
appropriate to the nature of the problem posed and which enabled extraction and
transformation of appropriate dimensions, hypotheses testing of those dimensions,
defining differences, relations, prognosis and diagnosis, as well as definition of prin-
ciples within the research field.

Taking all this into account, for the purpose of this research we chose proce-
dures which are considered to be appropriate to the nature of the problem which do
not impose too severe restrictions on the basic information.

If & is variance of any defined total result, if t°is variance of thus defined
accurate result, and if €?is variance of measurement deviation of some composite
measurement instrument.

As
GE =U?-UR'U?
Is for tests with regular, and

GE=U- URD?

For tests with singular matrices of particle covariance, two theoretical
definitions of reliability,
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o, =102
and

a,=1-¢c?

are not equivalent when it comes to the measurement model based on Guttman image
theory.

Let us first consider A, measurements (Guttman, 1945) defined by functions o,
i a,. For the result defined by function b, those measures will be
kg =M'0?,
and

A,=1-06c"

B, measure types (Momirovi¢, 1996) defined by functions a, i a, for the result
defined by function h will be

B =727
and

B, =1-8%2

It is not hard to prove that for regular particle clusters o, measure types of the
estimated low limit of reliability of A, i B, measure types, and that o measure types
are estimates of high level of reliability of A, i B, measure types.

Hypothesis 1

Coefficients y_vary in the range (0,1) and can reach value 1 only if P =1, if all
the variables are measured correctly, and value 0 only if both P =0 and P =1, that is
if the entire variance of all variables consists only of variance of measurement devia-
tion, and variables from V have spherical normal distribution.

Proof:

If the whole variance of each variable from some variable cluster consists only
of variance of measurement deviation, then E> =1 and P = 1, so all coefficients Y,
equal zero. The first part of hypothesis is obvious from the definition of coefficient
v,» this means that reliability of each latent dimension, regardless of how that latent
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dimension was determined, equals 1 if all variables from which the dimension was
deduced were measured correctly.

However, reliability coefficient matrix P = (pj) is frequently unknown, so that
matrix of measurement deviation variance E?is also unknown. But, if variables from
V are selected to represent some range of U variables with the same array of impor-
tance, high limit of measurement deviation variances is defined by elements of U?
matrix (Guttman, 1945, 1953), that is by unique variances of those variables. This
is why, in that case, low limit of reliability of latent dimensions can be estimated by
coefficient

B,=1-(q,Uq)(q,Rq)"
p=1,.k

which were reached by the procedure identical to the one used for reaching coeffi-
cients y_with definition of E* = Y?, that is the same way Guttman reached his measure
A .

6
Hypothesis 2

Coefficients B_vary in the range of (0,1), but they cannot reach value 1.

Proof:

If P =1, then also Y? =1, so that all coefficients B, equal zero. However, as Y?
= 0 is not possible if matrix P is regular, all coefficients B_are necessarily less than 1
and tend towards 1when unique variance of variables from which latent dimensions
are deduced inclines towards zero.

By means of the same technique it is easy to determine measures of absolute
low limit of reliability of latent dimensions defined by this procedure the same way
Guttman determined his measure ). For that purpose, we will assume that E*>=1. In
that case

a, =1-(q,Rq)"

will be measures of absolute low limit of reliability of latent dimensions, as, obvi-
ously, @0 = 1.

Hypothesis 3

All the coefficients a._are always less than 1.
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Proof:

It is obvious that all the coefficients must a._be less than 1, and that they all
incline towards 1 when m, number of variables in V cluster, inclines towards infinity,
since in that case square form of matrix P inclines towards infinity. If P =1, then, ob-
viously, all the coefficients a._equal zero. However, low limit of coefficient o, needs
not to be zero, since it is possible, but not for all o, coefficients, that variance an of
some latent dimension is less than 1. Certainly, latent dimension which provides less
information than any variable from which it was derived makes no sense, and the best
way to show that is by coefficient a..

Measure types B, defined by o, i o, functions (Momirovi¢, 1996) will be, for
the result defined by function 7,

Bm — Y2}\‘—2
oavd
B,=1- O*N2.

It is not hard to prove that, for regular particle clusters, measure types o, are
estimated low limits of reliability of measures type A 1 B,, while o, measure types are
estimated high limits of measure types A, 1 .

Hypothesis 4

Ifm>2,R|#0and T c a, where a is cluster of all vectors which are in the
positive hyperquadrant R™ of the space, so thatr, >0V t, t;jk=1,..,m, then, for x:
x'x = 1 is such that xX'Rx = A? = maximum,

k;

0=hg =B <L

Proof:

Obviously, 0 =1, =f,, only when C=0, i.e. R=1. Ako x # e, A* > c*, which is
why it is crucial to determine what is the difference between functions (x'Cx)(x'Rx)!
and (e'Ce)(e'Re) . As

(x'Cx)(x'Rx)" - (e'Ce)(e'Re)! = (x'U’R'UX)A? - 2(x'Ux)A? - (e'U’R'U%e)02 +
2(eU%)c

and as

(2(e'U%)o - 2(x'Ux)A2) > ((¢'U’R'U%)0? - (x'UR'UX)L?),
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since matrix elements outside diagonal U?’R'U? are negative if T — a and x vector
elements in the negative correlation with matrix elements U?, then A, < B, which is
exactly what needed to be proved.

In a similar manner we can demonstrate that relations defined by hypotheses
1,2, 3 i4 stand in case if |[R| = 0 and U? = (diag R")’!, taking into account that RR- =
XX, where X: X'X = I and matrices typical of vectors of matrix R coupled with
typical values of that matrix other than zero. However, in that case, due to inflation
of uniqueness in the zone of singularity, there will almost always occur reduction of
all measures of reliability which are based on estimation of unique particle variance
(Momirovi¢, 1999).

3. Results

It is of utter importance to apply the results of scientific researches to training
process in order to reach high sport results in every kinesiologic activity and con-
sequently volleyball too. As the success in sport depends on a range of factors, it is
very important to have reliable indicators about which dimensions and to what extent
influence reaching maximum results. Conative space presents the part of personality
responsible for modalities of one’s behavior. As there are normal and pathological
modalities of behavior, there are also normal and pathological conative factors.

The characteristic of normal conative factors is that they are mostly independ-
ent and normally distributed within the population. The attempts to research normal
modalities of behavior and normal conative factors are rare and that is why this sub-
space of personality is not clearly defined.

Pathological conative factors are better defined in than normal factors in con-
ducted researches and in most cases there are certain theoretical explanations.

It is considered that pathological conative factors are responsible for those
behaviors which reduce adaptive level of a human being regarding his or her poten-
tial abilities. The influence of conative factors on all the activities which are not very
sensitive to the influence of conative factors is not the same, but also there are the
ones for which this influence is of crucial importance. That influence can be either
positive or negative, depending on the factors and activities. To conclude, there is
no activity which is completely resistant to the influence of conative factors, which
makes determination of the structure of conative regulatory mechanisms very impor-
tant in volleyball too.

All this makes assessment of latent dimensions on the basis of simple, con-
firmative algorithms possible in such researches. These algorithms are proper not
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only for their great efficacy end economy, but also because they enable very simple
interpretation of the results.

Algorithm applied in this research and the program associated to it is used to
explain the structure of the spaces treated in the simplest way.

In attempt to determine characteristics of the basic space of conative variables,
the transformation and condensation of the data into the matrix of correlations were
performed and thus the characteristics of the measuring instruments were explained.

MAIN COMPONENTS OF CONATIVE VARIABLES OF VOLLEYBALL PLAYERS

Table 1

FAC 1 FAC 2 FAC 3 h2
EPSILON ,03 .59 -,66 .76
HI -,69 -,03 26 52
ALFA ,09 -,83 -,03 67
SIGMA 34 ,46 72 ,84
DELTA ,65 -,17 -,18 47
ETA ,87 -,01 08 74
Characteristic root 1,89 1.44 .99
% Varianc€ 29,88 2231 18,11
Cumulative % 29,88 52,19 70,30

MATRIX OF THE CONATIVE VARIABLES’ CLUSTER OF THE VOLLEYBALL

PLAYERS
Table 2

OBL 1 OBL 2 OBL 3
EPSILON ,13 .87 -,19
HI =73 -,16 .0
ALFA ,18 -,64 -43
SIGMA ,10 -,06 .92
DELTA ,69 -,04 -,08
ETA 81 -.09 27

MATRIX OF THE STRUCTURE OF CONATIVE VARIABLES OF VOLLEYBALL

PLAYERS
Table 3

OBL 1 OBL 2 OBL 3
EPSILON ,10 .85 .13
HI =73 -13 ,00
ALFA ,20 -,68 -,47
SIGMA 12 -,00 91
DELTA ,69 -,07 -,07
ETA .83 -,10 28
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OBLIMIN FACTORS INTERCORRELATIONS

Table 4
OBL1| OBL2| OBL3
OBL 1 1,00
OBL?2 -05] 1,00
OBL 3 ,02 ,09 1,00

Based on the Guttman criterion A three principal components which expla-
ined 70.30% of the total variance of variables were obtained (Table 1). Thereby,
already the first characteristic root extracted 29.88% of the common variance of vari-
ables. Most variables have large positive projections on the first principal component:
ETA.87, HL.69, DELTA.65. This principal component, undoubtedly, acts as a general
conative factor, (Popovic et al. 1995 et 1996).

The second principal component explains 22.31% of the variance and the vari-
able for regulation of defense reactions ALFA.83 has the largest projection on it.

The third principal component explains 17:16% of the variance and the vari-
able for regulation of attack reactions SIGMA .72. and variable EPSILON .66. have
the largest projection on it.

Communalities of all the variables are satisfactory. Although other main com-
ponents cannot be given special relevance as it is the case with the first main vari-
ance, those generators of variabilities whaich are, according to the position of their
importance, responsible for the variability of the analyzed space can be discovered by
examination of these components.

To obtain a parsimonic structure, the entire initial coordinate system is rotated
in one of the oblique rotations. On this occasion, the direct oblimin criterion of Jen-
rich and Sampson was used and the same number of factors was kept while obtaining
three matrices: pattern matrix (Table 2), structure matrix (Table 3) and factor inter-
correlation matrix (Table 4). In order to obtain an interpretable structure, both the
factor matrix and the structure matrix will be interpreted at the same time.

The first oblimin factor of the largest parallel and orthogonal projections is
with the test vectors whose intentional subjects of measurements were the regulator
of organ functions HI, coordination of regulatory functions DELTA and system for
integration of regulatory functions ETA.

Another oblimin factor is represented by the activity regulator EPSILON and
factor of regulation of defense reactions ALFA.

The third oblimin factor is represented by the factor of regulation of attack
reactions (SIGMA).

Matrix of the intercorrelation factors (table 4) shows that the first latent dimen-
sion does not have any statistically relevant relation with the other one, which means
that the isolated latent dimensions are clean in factorial sense. Cybernetic model of
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the conative regulators, which is in fact integrated into the model of cognitive func-
tions, functions through biologically and socially most important and most compli-
cated system for regulation and control of the regulatory functions and is related with
all other systems. The efficacy of conative regulatory mechanisms partly depends
on physiological components which determine the range and stability of the regula-
tion, and partly on the programs formed under the influence of exogenous factors
as well as on the interaction of social factors and physiological basis of regulatory
mechanisms. Considering that a player does not have the inner drive to perform ag-
gressive movements during the volleyball match, except in extreme situations when
the concentration and self-control because of the sense of responsibility in a stressful
situation are low, this pathological personality trait should be studied with all avail-
able measuring instruments in future researches.

4. Conclusion

The study was conducted in order to determine a structure of conative char-
acteristics in athletes involved in volleyball. To determine the structure of conative
dimensions, 100 volleyball players were examined.

For the assessment of conative characteristics, the measuring instrument CON6
was chosen which assesses the following conative regulators:

- activity regulator (EPSILON)),

- regulator of organ functions (HI),

- regulator of defense reactions (ALFA),

- regulator of attack reactions (SIGMA),

- system for coordinating regulatory functions (DELTA ) and

- system for integration of regulatory functions (ETA).

All the data in this study were processed at the Multidisciplinary Research
Center, Faculty of Sport and Physical Education, University of Pristina with the help
of the software system for data processing developed by Popovic, D. (1980), (1993),
and Momirovi¢, K. and Popovic, D. (2003).

Based on the Guttman criterion A three principal components which explained
70.30% of the total variance of variables were obtained (Table 1). Thereby, already the
first characteristic root extracted 29.88% of the common variance of variables. Most
variables have large positive projections on the first principal component: ETA.87,
HI.69, DELTA.65. This principal component, undoubtedly, acts as a general conative
factor, (Popovic et al. 1995 et 1996).
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The second principal component explains 22.31% of the variance and the vari-
able for regulation of defense reactions ALFA.83 has the largest projection on it.

The third principal component explains 17:16% of the variance and the vari-
able for regulation of attack reactions SIGMA .72. and variable EPSILON .66. have
the largest projection on it.

To obtain a parsimonic structure, the entire initial coordinate system is rotated
in one of the oblique rotations. On this occasion, the direct oblimin criterion of Jen-
rich and Sampson was used and the same number of factors was kept while obtaining
three matrices: pattern matrix (Table 2), structure matrix (Table 3) and factor inter-
correlation matrix (Table 4). In order to obtain an interpretable structure, both the
factor matrix and the structure matrix will be interpreted at the same time.

The first oblimin factor of the largest parallel and orthogonal projections is
with the test vectors whose intentional subjects of measurements were the regulator
of organ functions HI, coordination of regulatory functions DELTA and system for
integration of regulatory functions ETA.

Another oblimin factor is represented by the activity regulator EPSILON and
factor of regulation of defense reactions ALFA.

The third oblimin factor is represented by the factor of regulation of attack
reactions (SIGMA).
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Summary

The study was conducted in order to determine a structure of conative
characteristics in athletes involved in volleyball. To determine the structure of
conative dimensions, 100 volleyball players were examined.

For the assessment of conative characteristics, there was chosen the measuring
instrument CONG6 which assesses the following conative regulators: activity regulator
(EPSILON), regulator of organ functions (HI), regulator of defense reactions (ALFA),
regulator of attack reactions (SIGMA), system for coordinating regulatory functions
(DELTA ) and system for integration of regulatory functions (ETA).

All the data in this study were processed at the Multidisciplinary Research
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Center, Faculty of Sport and Physical Education, University of Pristina with the help
of the software system for data processing developed by Popovic, D. (1980), (1993),
and Momirovi¢, K. and Popovic, D. (2003).

Based on the Guttman criterion A, three principal components which explained
70.30% of the total variance of variables were obtained (Table 1). Thereby, already
the first characteristic root extracted 29.88% of the common variance of variables.
Most variables have large positive projections on the first principal component:
ETA.87, HI.69, DELTA.65. This principal component, undoubtedly, acts as a general
conative factor, (Popovic et al. 1995 et 1996).

The second principal component explains 22.31% of the variance and the
variable for regulation of defense reactions ALFA.83 has the largest projection on
it.

The third principal component explains 17:16% of the variance and the
variable for regulation of attack reactions SIGMA .72. and variable EPSILON .66.
have the largest projection on it.

To obtain a parsimonic structure, the entire initial coordinate system is
rotated in one of the oblique rotations. On this occasion, the direct oblimin criterion
of Jenrich and Sampson was used and the same number of factors was kept while
obtaining three matrices: pattern matrix (Table 2), structure matrix (Table 3) and
factor intercorrelation matrix (Table 4). In order to obtain an interpretable structure,
both the factor matrix and the structure matrix will be interpreted at the same time.

The first oblimin factor of the largest parallel and orthogonal projections is
with the test vectors whose intentional subjects of measurements were the regulator
of organ functions HI, coordination of regulatory functions DELTA and system for
integration of regulatory functions ETA.

Another oblimin factor is represented by the activity regulator EPSILON and
factor of regulation of defense reactions ALFA.

The third oblimin factor is represented by the factor of regulation of attack
reactions (SIGMA).



