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Abstract
        This research was conducted on a sample of 208 high school students, aged 15. They were    
researched for 27 anthropological variables (9 anthropometric, 10 motor, 4 cognitive and 4 connative 
variables) and one criterion variable – evaluation. High school students were prior trained to perform 
four sports elements which are defined as common success in practical physical education teaching 
process. Successful performance of sports elements was graded by 8 highly competent physical 
education teachers. Grading objectivity was controlled by the Hotelling method of main components 
and by means of three reliability coefficients. Data on the anthropological variables were processed 
by means of the component factor analysis. For the anthropological variables and grading variable a 
regression analysis in manifest and latent areas was applied. Regression analysis in manifest area has 
shown statistically significant difference and in the latent area it has shown statistically insignificant 
difference on a multivariate level.  This research was conducted as an example aiming to compare 
methodological values of the regression analysis application in the manifest and latent areas. In this line, 
research results have indicated that the manifest variables have shown statistically significant influence 
and the latent variables have not shown statistically significant influence on a multivariate level, on an 
overall success in sports elements performance. 

Keywords: high school students, anthropometric variables, motor variables, cognitive variables, 
conative variables, anthropological factors, sports elements grading, factor analysis, 
reliability coefficients, regression analysis

INTRODUCTION
In kinesiology studies one often uses certain 

methodological – statistical procedures which relative 
to their manner of use and their interpretation can 
exhibit different level of values, showing more or less 
exact corresponding scientific conclusions in relation 
to the objectives set by the realized research. In some 
cases this is valid for the application of the methods 
in the manifest and latent areas. One such case is a 
methodological – statistical procedure, interpretation of 

applying multivariate regression analysis to define the 
influence of the predictive variables on successful body 
movement, defined as a criterion variable. On condition 
that the final results of the statistical significance of the 
predictive system variables influence on a multivariate 
level, in the manifest and latent areas, in the same 
subject sample, coincide in the same direction (whether 
this influence is evident or not), then there is no problem 
to determine non-contradictory interpretations of this 
influence.  
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In this way, the obtained methodological – 
statistical concluding results upon the applied regression 
analysis in the manifest and latent areas will be equally 
exact for the scientific and practical kinesiological needs. 
If this concordance direction differs, then the values of 
the final statistically significant results on a multivariate 
level, in the manifest area, will be of higher significance 
for the practical than for the scientific needs.
            Parallel to this, statistically insignificant results, 
in the latent area, will obviously not be important either 
for practical or the scientific needs. 

In these relations, regression analysis can be 
applied in the following combinations of the manifest 
and latent areas:

• predictors and criterion are manifest variables 
(criterion can be one single or common 
manifest variable,  for example, defined as 
common  Z-value), 

• predictors are manifest variables, and criterion 
is a latent variable (criterion can be one single 
variable, or a variable obtained from several 
variables,  for example, general latent variable 
which is  reduced from some system of 
variables),

• predictors and criterion are latent variables 
(criterion is defined in the previous way),

• predictors are latent variables, and criterion 
is one single or common manifest variable 
(common manifest variable, for example, can 
be defined as a common Z-value).

Numerous researchers have conducted 
previous studies applying the regression analysis where 
predictors and criteria are defined in some of the above 
cited combinations.

In the research of Strahonja (1974) it was 
determined that the predictive system of the manifest 
anthropometric variables exerts statistically significant 
influence on the criterion variable, defined with the 
jumping height (Sargent-test), on a level of .01. The 
influence of this same predictive anthropometric system 
coincided with the statistical significance on the same 
level in the criterion variable too – maximal vertical take 
off in the specific volleyball player jump. In the same 
way, in regression correlation between the predictive set 
of the latent anthropometric dimensions, derived from 
the same applied anthropometric manifest variables, in 
the same research, in both mentioned manifest criterion 
variables, similar statistical significances were found.

In one important and notable research there 
were applied multiple regression analyses in different 
combinations (Kurelić et al., 1975), where separately as 
predictors the anthropometric manifest variables were 
defined, or out of them  isolated  latent dimensions, 
and as a criterion single manifest motor variables, or 
out of them  isolated motor latent dimensions, were 
defined. In all cases of the regression analyses in this 
research where the system of predictive set of  manifest 
anthropometric variables was applied and as the criterion, 

single manifest motor variables, or out of them isolated 
latent dimensions were applied, statistically significant 
correlation on the level of  .01. was found.

The same case is the analysis where as the 
predictors latent dimensions were defined, isolated 
from these anthropometric manifest variables, and as 
criteria motor latent dimensions were defined, isolated 
from these motor variables. Therefore, in all these 
combinations of the regression analyses there were found 
similar statistical significances on a multivariate level, 
which in turn, enables reaching similar conclusions in 
the manifest and the latent areas of these analyses.  

However, in some combinations of the 
applied regression analyses where as the predictors 
anthropometric latent dimensions were defined and as 
the criterion manifest motor variables were defined, 
statistically significant differences on a multivariate 
level do not coincide. For example, predictive system 
of anthropometric latent dimensions did not exert 
statistically significant influence on the criterion which 
is defined as motor manifest variable “trunk lifting”. 
As a matter of fact, non-concordance is reflected in that 
regression analysis for this manifest variable where 
predictive system was defined with the anthropometric 
manifest variables there was a statistically significant 
difference. 

In the study of Milanović (1976) regression 
correlation of the system of applied manifest variables – 
weight lifting has pointed to the statistically significant 
influence on the success in athletics disciplines: shot-put, 
disc and javelin. This kind of influence on these athletics 
disciplines was found also in the regression analysis 
where predictors were isolated latent dimensions from 
the same applied manifest variables in the given research. 
Therefore, final results of the regression analysis in the 
combined area, where predictors were latent dimensions 
and criterion single throwing athletics disciplines, are in 
concordance with the final results of this analysis where 
predictors and criteria were manifest variables. 

Quite contrary to the previous research 
Katarniček (1982) has found that statistically significant 
differences match, but in such manner that there is no 
statistically significant influence on a multivariate level, 
in the applied regression analyses. Namely, in the first 
regression analysis (predictive system was composed 
of conative manifest variables, and the criterion was 
defined with manifest variable - high jump) and in the 
second regression analysis as well (predictive system 
was defined with the isolated latent dimensions from 
applied conative manifest variables and the criterion 
was variable - high jump) no statistically significant 
difference on the multivariate level was revealed.

Naumovski (1993) found a discrepancy in 
statistically significant differences in the regression 
analyses on a multivariate level with predictive manifest 
and latent anthropometric variables and the criterion 
variable defined as common success in several sports 
elements performance on a factorized first principal 
component. In an analysis in which predictors were 
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manifest variables, the author found statistically 
significant difference and in the analysis with the 
predictive latent dimensions, the author found no 
statistically significant difference on the multivariate 
level.

Similar results in studies applying multiple 
regression analyses were obtained by Gligorov (2008). 
In regression analyses with defined basic manifest motor 
variables and the criterion of individual situational 
manifest motor variables, he found statistically 
significant differences on the multivariate level. 
In regression analyses with the same predictors of 
manifest basic motor variables, but with the criterion 
of individual situational latent dimensions, isolated 
from the situational manifest motor variables, he also 
found statistically significant differences at this level. 
But in the regression analyses with the predictive latent 
dimensions, isolated from the basic manifest motor 
variables, and with the criteria of the single situational 
latent dimensions, isolated from the situational motor 
manifest variables, there was no statistically significant 
difference on the  multuvariate level.

Determined statistically significant and 
insignificant differences between abovementioned 
combinations of applied regression analyses point to 
the subject and problem of this research  problem and 
the acquisition of knowledge for more careful and 
apprehensive approach towards the interpretation of 
obtained results on the influence of predictive variables 
on the criterion variables so that one can draw correct  
and methodologically grounded conclusions for any 
given research.

All things considered  the aim of this study 
was defined by the methodological orientation. To put 
it more precisely, this research will utilize one example 
to determine the influence of some anthropological 
variables (anthropometric, motor, cognitive, conative) 
on the overall successful performance of some sports 
elements, taking into account the importance of matching 
statistically significant and insignificant differences in 
the various regression analyses which treat the same 
variables in the manifest and the latent areas.

RESEARCH METHODS
The research was conducted on a sample of 

208 high school students at the age of 15 ± 6 months. 
Students were included in regular physical education 
classes and did not exhibit any apparent psychosomatic 
aberrations or defects of the locomotor apparatus.

For this sample the following 27 variables were 
applied to assess the hypothetical latent dimensions of 
certain anthropological status areas.

For  anhtropometrics: body height (AV), arm 
length (ADR), leg length, (AND), stretched upper 
arm circumference (AOON), lower leg circumference 
(AOPK), body weight (AT), forearm skin fold (ANN), 
back skinfold (ANL) and abdominal skinfold (ANT).

• For motor area: floor agility - (MONT), leg 
tapping  (MTAN), cross standing on the ballan-

ce beam (MPSG), deep forward bend (MDPK), 
standing triple jump (MTRS), 20 meter flying 
start run  (M20L), 50 meter run from the stan-
ding start position (M50), flexed arm hang 
-  (MVIS), trunk lifting -  (MDTK)  and half 
squat wall sit load   (MIZP).

• For cognitive area: S1 - visual spacialization,  
V1 – simbolic (verbal) reasoning, P1 – percep-
tual reasoning, and N1 – numeric reasoning.

• For conative area: A1– anxiety, I7 – inhibito-
ry conversion, T15 – aggressivness and L17 – 
schizoid personality.

Anthropometric and motor variables were 
applied according to the recommendations and referrals 
of Kurelić et al. Cognitive variables were applied based 
on the SVPN-1 battery according to Reuchlin and 
Valine (1953). Cognitive variables were drawn from the 
reduced battery 18 PF composed of the factor analysis of 
verbal stimuli intercorrelation, from the battery Cornell 
Index N4, scale MMPI and MPI, as well as his own 
verbal stimuli, constructed by Momirović.

In addition to the variables of the 
anthropological status the criterion variable - overall 
success of the previously trained sports elements 
performance, was applied.  Success is defined by the 
ordinal scale measuring from 5 to 10 points with an 
accuracy of estimation of 0.1 points. Evaluation of the 
success was made   by 8 highly qualified experts in the 
field of sports and physical education.

Four sports elements were evaluated. Each 
element was a representative of one of four groups of 
sports according to the classification of MRAKOVIĆ 
(1971). From the group of monostructural sports (in 
athletics) the following was evaluated - ,”O’Brian shotput 
technique”, from the polystructural acyclic sports group 
(in judo) -  “Uchi-mata” throwing technique, from the 
polystructural complex sports group (from basketball) -  
a two-step overhead jump shot after receiving the ball 
from the teammate, from the polystructural conventional 
sports group (in gymnastics) -  hands stand and forward 
roll on the floor. Assessment is defined as an overall 
successful performance of sports  elements, that is, 
as sufficiently expressed representative of success in  
physical education curricula. Assessed sports elements 
in 9 school classes, with appropriate work load, were 
taught using a complex (combined) method.

The research data were analyzed by using a 
variety of univariate and multivariate statistical methods. 
Among others, the following statistical methods were 
applied, of which only a part (which is related to the 
primary objective of this study) is presented in this 
paper:

• Testing the normality of the distribution of 
each variable, using the method of Kolmogorov and 
Smirnov,

• Hotelling method of principal components. 
The number of significant principal components was 
determined according to Guttman - Kaiser criteria by 
which each component is considered significant with the 
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characteristic root size which is equal to or greater than 
1.00,

• The characteristic roots of (Lambda) and 
percentages (%) of valid variable variance,

• Parallel and orthogonal projection oblimin 
latent dimensions (factors)

• Reliability coefficients of the sporting 
elements success grading:

- General reliability by Spearman and Brown 
(RTT1)

 - Common variance reliability (RTT2)
-  Reliability of the first principal component 

(RTT3).
• Normalization and standardization of 

success grades for sports elements on the first principal 
component, defined as the common subject of 
measurement (values of subjects   obtained on vector K 
-1),

• Regression analysis in the manifest and  latent 
areas:

- Correlation between each predictor and 
criterion variable (r),

- Partial correlation of each predictor with the 
criterion variable (Pr),

• Standardized partial regression coefficients of 
each predictor on the criterion variable  (Beta)

• Measure of statistical significance (Q) of 
the correlation coefficients, partial correlation and 
standardized partial regression coefficients of each 
predictor on the criterion variable (on the univariate 
level) and the multiple correlation coefficient (Ro) 
and the coefficient of determination (Delta) system of 
variables on the  criterion variable.

• The degrees of freedom  (Df1 i Df2)
Procedure for Hotelling method with the 

transformation of the principle components in the oblimin 
latent dimensions, as well as defining the predictive 
set of variables, is treated in a unique anthropological 
system, made   up of the anthropometric, motor, cognitive 
and conative variables. This was done for practical and 
rational reasons to get general and time cost-effective 
knowledge  on the influence of the anthropological status 
of the entities (students, athletes, etc.) on the overall 
success of the sports elements performance which for the 
same reason has a certain significance. In fact, the goal 
of this research is designed in this regard. Otherwise, 
it is understandable that in some cases, a survey of the 
partial influence of individual segments (for example, 
motor segment only)  of the anthropological status of the 
entity, has specific scientific and practical significance.

RESULTS
The results of the Kolmogorov-Smirnov 

methods (these results, as well as many other results, to 
save text space, are not reported in the paper) on testing 
normality distribution of data variables, showed that 
only 10% of them deviate from the normal distribution 
with an error of less than. 01. Therefore, it could be 
assumed that there were no prominant disruptive factors 

that would prevent further methodologically sound 
processing of the collected data.

Data of the Hotelling procedure (Table 1) 
show that the evaluation of the overall success of sports 
elements performance is reliable, valid and impartial. 
This can be concluded on the basis of some parameters 
of this procedure and the calculated values   of reliability 
coefficients (these coefficients, as well as many other 
processed statistical data, to save text space, are not 
presented in Tables).

First of all, only one statistically significant 
main component was isolated, whose value of the 
characteristic root (Lambda) and the percentage of the 
total valid variance are quite pronounced as well as 
rapid decrease of other roots that are not statistically 
significant, showing that to a large extent variance 
knowledge was assessed as the real and unique subject 
of the overall success of sports elements performance 
evaluation. This coincides with the high correlations 
of the grades from individual assessors with the main 
component, that is, with the object of measurement. The 
data show that all assessors have such correlations. Even 
the lowest correlation of the fourth assessor, which is 
.92, is a very high value for the definition of the high 
degree of reliability of the assessment of the overall 
success.

In accordance with such evaluation are very 
high values of the   obtained reliability coefficients. 
General reliability coefficient (RTTL) had a value of .97. 
Joint reliability coefficient of variance (RTT2), which 
gives the lowest value was .95, and the coefficient of the 
first principle single component had the highest value 
(.99).

After determination of the values   of the 
reliability coefficients and analysis of data from the 
Hotelling method of principal components, the next step 
was  to further the implementation of planned methods 
for statistical analysis of data. It is quite understandable 
that if one does not obtain methodologically satisfactory 
and highly reliable assessment, such data processing 
would not be correct because there would be no 
methodological justification for the realization of the 
main research aim.

Factorization of the treated anthropological 
variables (Table 2), based on their saturation in the 
matrix of parallel and orthogonal projections oblim 
rotation of  principal component, that is, transformation 
of varimax factors, indicated deliberate existence and 
interpretation of all statistically significant isolated 
anthropometric, motor, cognitive and conative latent 
oblimin dimensions (factors). Out of them, two are 
anthropometric, three motor, one cognitive and one 
conative factor. Their deliberate interpretation is based 
on  the logical and similar saturations in the matrices 
of parallel and orthogonal projection on the targeted 
manifest variables.

Anthropometric factors can be defined as: body 
voluminosity and subcutaneous adipose tissue (F1) and 
the longitudinal dimensionality of the skeleton (F3). 
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Table 2 Factor analysis of anthropometric
(parallel and orthogonal projection)

Variables                         Paralel projections                                  Orthogonal  projections
                    

АV            -.07   -.02   -.00   -.91   -.08   -.02    -.02          .30    .20   -.05   -.94    .22   -.08   -.02 
АDR          .03   -.03    -.03    .92     .01    .01   -.03           .26    .15   -.07    .92    .15   -.05   -.04
АDN         -.00   -.11   -.04    .91    .03   -.12    -.07           .24    .05   -.08    .90    .16   -.19   -.10
АООN       .81     .29    -.01    .15    .00    .05     .08           .83    .33    .01    .41    .07   -.02    .09
АОPК        .68     .19     .00    .33    .06    .02     .01           .75    .26    .01    .54    .14    .06     .00
АТ             .66     .13     .04    .52    .00   -.01     .02           .79    .22    .06    .70    .10   -.10   -.01
АNN          .89    -.13   -.05   -.18    .03   -.09    -.01          .86    -.19    .05    .03  -.01   -.21   -.13
АNL          .87     .10     .07   -.01   -.08    .01    -.01          .87    -.13   .16    .17  -.09   -.11    -.11               
АNT          .90    -.08     .04   -.04   -.02   -.05   -.03           .91   -.12   .13    .17  -.03     .18   -.14
MONT       .05    -.47    .08     .07    .11    .40   -.34           .06   -.49   .16   -.01    .04    .30    -.41
MTAN       .03    -.06   -.01   -.16     .07  -.04    .84           -.08    .11   -.05  -.15    .09    .05    .83
MPSG        .09     .11   -.26   -.27     .04    .46    .16          -.07    .17   -.25   -.23   .04    .48    .24     
MDPK       .04    -.13     .07    .25   -.05    .38     .53          .01     .07    .06   .20     .01    .41    .53
MTRS       -.34     .41   -.04    .49     .01    .08    .27           .26    .59   -.16    .49    .16    .17    .41
M20L         .03     .88     .01   -.04    .03    .06   -.12           .00    .86   -.07   .14     .13    .14    .10
M50          -.02     .82     .03   -.06    .11    .03    -.05         -.04    .81   -.06   .11     .20    .13    .15
MVIS         .38     .09     .07    .02   -.08    .51    .20          -.45    .19    .04   -.10   -.06    .59   .30
MDTK       .07     .62    -.11   -.06   -.08   -.05    .20          .02    .65   -.18    .07    .01     .03    .35    
MIZP        -.06     .06    -.01   -.18    .01    .74   -.06         -.20    .10    .02   -.22    .00     .76   .05
S1              .05      .02     .01    .04    .75    .13     .01          .04    .14   -.02    .17    .76    .13    .08
V1            -.13      .07     .04    .04    .64   -.22     .17         -.10    .18  -.04    .13    .66    -.17   .22
P1              .01      .04    -.06    .01    .81   -.02   -.12          .01    .12   -.01    .15    .81    .02   -.05
N1            -.01     -.05     .03    .01    .81     .02    .06         -.01    .07   -.01   .12    .80     .04   .10
A1            -.06      .03     .82    .01   -.18   -.10   -.08          .03    -.11   .83   -.07  -.23    -.07  -.15  
I7              -.03      .02     .88    .03    .01    .12    -.03         .04    -.06   .88    -.02  -.03    .15  -.07
T15            .12      .05     .72   -.13   .11     .05     .09          .13    -.02  .72    -11    .06    .08    .06
L17            .04     -.05     .90   -.03    .07    -.07   .06          .12    -.14   .90   -.06   .01   -.05   -.01

LAMBDA      5.56      4.00      2.62      2.24       1.98      1.33      1.04
                  %                     .20        .35        .45        .53          .60       .65         69

Table 1 Factor analysis (principal components method)
                   criterion variables (evaluation)

  
Lambda         %      Assessors    Н1

     3           .14          .94         О3          .93
     4           .13          .95         О4          .92
     5           .13          .97         О5          .95 
     6           .10          .98         О6          .95
     7           .08          .99         О7          .94
     8           .06        1.00         О8          .93

           1           7.07            .88           O1          . 96 
          2              .29            .92           O1          . 95
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Table 3 Regression analysis of criterion 
variable in manifest area

Variables      R        Rp     Beta      Q
АV  .05   0.7  .22  .32
ADR      .03 -.01 -.02  .90
АDN -.01 -.06 -.14  .45
АООN  .13 -.01 -.03  .86
АОPК  .14  .10  .20  .16
АТ  .07 -.07 -.19  .37
АNN   .03  .17  .29  .02
АNL    .03  .05  .10  .49
АNT    -.08 -.15 -.33  .04
MONT -.07  .04  .04  .63
MTAN  .16  .15  .15  .04
MPSG  .08 -.02 -.02  .79
MDPK      .09  .01  .01  .87
MTRS  .23  .11  .16  .12
M20L   .21  .04  .05  .60
M50   .22  .12  .15  .11
MVIS    .06 -.06 -.07  .38
MDTK   .22  .08  .09  .28
MIZP  .07  .08  .08  .30
S1  .06  .03  .04  .65
V1    -.10 -.23 -.26  .00
P1      .04  .07  .08  .38
N1  -.03 -.04 -.05  .61
A1 -.03  .02  .03  .79
I7       .02 -.03  .05  .66
T15     -.06 -.07 -.09  .31
L17 -.02  .07  .12  .32

     Delta      Ro      Df1      Df2       Q
     .21        .46       27        183      .00

Table 4 Regression analysis of criterion
variable in latent area

Variable      R   Rp   Beta Q

FOBL1
FOBL2
FOBL3
FOBL4
FOBL5
FOBL6  
FOBL7

     .05
     .17
    -.03
     .06
     .00 
     .05
     .24

-.04
 .10
 .00
 .05
-.03
 .01
 .21

 .04
 .11
 .00
 .05
-.03
 .01
 .21

.55

.14

.96

.46

.64

.88

.00
  Delta
   .08

     Ro
     .27

 Df1
   7  

 Df2
  203

 Q
.03

These factors are defined with very high saturations, so 
that their existence is stable, which allows a high degree 
of knowledge in the consideration of relations with other 
variables and parameters in kinesiological analysis.

The existence of motor factors can be decoded 
by the functional-centered approach, that is, by the 

basic mechanisms that really exist in the basis of the 
movement regulation (Kurelić et al., 1975). It is of 
special scientific interest, because this approach can be 
said to allow pronounced exactness in defining factors 
which is based on the neurophysiological causation of 
the entities motorics. Following this approach, there 

Naumovski, Karaleić, Savić, Milenković, Bunčić, Živković



29RIK, (1), 2013

were isolated three motor factors: regulation factor of 
the excitation intensity (F2),  factor of regulation of the 
excitation duration, that is functional synergy and tonus 
regulation (F6) and factor of movement structuring (F7).

Out of cognitive and conative variables there 
were isolated single clean and stable factors with high 
saturation. Factor isolated from the cognitive variables 
is clearly defined as a general cognitive factor (F5), and 
also general conative factor (F3) was isolated from the 
conative variables.

Results of the regression analysis in the manifest 
area (Table 3) have shown that the predictive system on 
a multivariate level has significantly influenced  (Q <05) 
the criterion variable, defined as the overall successful 
performance of sports elements which was defined 
by the first principal component (vector K-1). At the 
univariate level, out of the system of manifest predictive 
variables a statistically significant influence was found 
in the anthropometric variables - forearm skin fold 
(ANN) and abdominal skinfold (ANT), as well as the 
motor variable - agility on the floor (MEST). Similarly, 
but at a level of .01, a statistically significant influence 
was found for the cognitive variable -symbolic (verbal) 
reasoning (V1).

Based on the results of the regression analysis 
in Table 4, in which the predictor system is presented 
with the latent dimensions, and the criterion variable 
with the overall success in sports elements performance, 
defined by the first principal component (vector K-1), 
there was not found statistically significant difference 
(Q>. 01) on the multivariate level. On the univariate 
level, only the factor of movement structuring (F7) 
has shown statistically significant correlation with the 
criterion variable. However, there is not a sufficient 
contribution or its relations are just random relations 
with the criterion variable.

DISCUSSION AND CONCLUSIONS
Taking into account the characteristics of the 

subject and the research problem, the discussion of the 
obtained results and reaching conclusions refer primarily 
to the interpretation of data for the applied regression 
analyses in the manifest and latent areas.

In regression analysis in the manifest area it 
was noted that multiple correlation (Rho = .46) shows 
a statistically significant difference (Table 3) on the 
level of .01. Correspondent value to this relatively 
high correlation is represented by the coefficient of 
determination (Delta), which is .21. Thus, the predictive 
system of the applied anthropological variables 
generally influences the overall successul performance 
of the treated sports elements.

Individual impact of the anthropological 
variables of this system on the criterion variable is 
noticeable from a relatively small number of these 
variables. Of these four variables, two variables are 
anthropometric (forearm skinfold - ANN, abdominal 
skinfold - ANT), one is motor variable (leg tapping) and 
one is cognitive variable (verbal reasoning-V1) and they 

exert  statistically significant influence on the criterion 
variable.

Of these variables, the largest contribution 
to this influence on the multivariate level have both 
anthropometric variables, and then motor and cognitive 
variables. Abdominal skinfold and verbal reasoning 
have Beta coefficients with a negative sign. The negative 
influence of these variables is understandable, because 
stomach fat interferes with the locomotor activity,  even 
more so during the technical sports elements performance 
where the result is defined by the subjective qualitative 
assessments, and not with the quantitative results, 
requiring from the subjects to exhibit a higher level of 
the motor skills development. Also, it is understandable 
that speaking skills could not logically be significantly 
correlated with the motor skills. However, why they 
have shown negative statistically significant correlation 
with the success of sports elements performance, is not 
easy to specify and explain logically.

For upper arm skin fold influence on the 
criterion variable, it could be said that it is at the age 
that is researched in this study, not a ballast weight and 
disturbing factor that could negatively influence motor 
skills required for enough successful sport elements 
performance that at the same time did not necessitate 
a more pronounced topological engagement of the 
respondents’ hands. In support to this claim one can take 
into account the insufficiently reliable measurements of 
skinfold variables, and in this sense also the measurement 
of the upper arm skin fold.

Other anthropological predictive variables 
have been considered sufficient despite the fact 
that they have not individually shown statistically 
significant relationship with the criterion variable. 
However, because of their greater number, included in 
the predictive system, they are seen as contributing on 
the multivariate level of the regression analysis in the 
manifest area, to the statistically significant difference.

Results of regression analysis in the latent area 
with a predictive system of latent variables that were 
isolated from the applied anthropological variables show 
that there is no statistically significant difference with 
the estimation error of less than 1% on the multivariate 
level. Multiple correlation (Rho = .27) and the coefficient 
of determination (.08), had significantly lower values   
than in the regression analysis in the manifest area on 
the multivariate level.

In the regression analysis of the latent area on 
the univariate level, out of all isolated predictive latent 
dimensions of the applied anthropological systems of 
manifest variables, only the motor factor of movement 
structuring (F7) has had statistically significant influence 
with an error of less than 1% on the criterion variable 
- overall success in sports elements performance. Beta 
coefficient of this factor, whose value is .21, is consistent 
with the correlation (.24) and partial correlation 
(.21). Thus these values   are markedly higher than the 
corresponding values   of all other isolated predictive 
factors in this study.
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However, a statistically significant influence of 
the factor- movement structuring (defined by a functional 
approach to the existence of latent motor dimensions), 
which is determined by the factor of body movement 
coordination  (according to the phenomenological 
approach to the existence of motor dimensions), due 
to the non-corresponding and insignificant impact of 
the whole system of predictive latent variables on the 
multivariate level, can be considered as a coincidence. 
Therefore, one can mention only a few possible 
causes of the influence of this factor on the criterion 
variable. Namely, the acquisition, that is success in the 
performance of any motor activity, and thus the success 
of the criterion variable in this study, is to a large extent, 
determined by the ability to coordinate body movement.

This may be important, but it must be kept 
in mind that the contribution of the factor – body 
coordinating, along with the contributions from other 
latent dimensions of the predictive anthropological 
system, was not enough to establish statistically 
significant correlation of that system with the criterion 
variable on the multivariate level of the regression 
analysis. In addition, this is certainly influenced by the 
fact that some other predictive variables have not been 
applied that condition the overal success of the sports 
elements performance treated in this study.

Comparing the results of the first regression 
analysisin the manifest area (with the predictors of the 
manifest anthropological variables) and the second 
regression analysis in the latent area (with predictors 
of the latent anthropological variables - factors) which 
are isolated from the applied manifest anthropological 
variables, it is easy to notice that in the first case, there 
was, and in the second case, there was no statistically 
significant difference on the multivariate level with 
the assessment error of less than 1%. It actually means 
that both analyses do not match, even though these 
were the same research subjects, the same applied 
anthropological variables, the same evaluated sports 
elements,  the same assessors, as well as the same other 
relevant methodological approaches.

In such cases when there is no match of the 
statistically significant differences in the regression 
analyses in the manifest and latent areas, it is necessary 
to take into account the nature and implementation of 
thus reached interpretation of conclusions about these 
differences.

Conclusion from the first regression analysis 
would be more acceptable and more feasible when there 
is a need to solve the relevant problems of practice. This 
conclusion would be more applicable for a preliminary 
period of time and time pressing rapid practical needs 
that require in the dominant sense the professional - 
scientific organizational solutions related to the massive 
group of entities involved in sports activities.

The conclusion of the second regression 
analysis is based on the reduction of the valid variance 
from the system of the applied manifest variables because 
of their factorization, which has produced a statistically 

insignificant difference of influence of the the latent 
predictive variables on the criterion variable at a level 
of .01. But if we take into consideration that the latent 
variables have greater degree of significance than the 
manifest variables, then it is clear that the interpretation 
of the conclusion obtained from that regression analysis, 
is deemed to be more important. In any case, regardless 
of whether it is about the statistical or non- statistical 
difference, it is scientifically more accurate, due to the 
fact that latent dimensions represent ability, that is, they 
explain causes of the influences on the criterion variable.

 Therefore, the results of the regression analysis 
in the latent area are of much more objective and 
scientific importance for the scientific generalization of 
the results in kinesiological research and for the solution 
of its problems, then are the results of the regression 
analysis in the manifest area. Thus, conclusions about 
the statistical significance of differences, which were 
obtained from a regression analysis where the predictors 
and criteria were latent dimensions (factors), compared 
to the manifest predictive variables, have an advantage in 
solving scientific and practical problems in kinesiology 
and sports activities.
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Apstrakt 
Истражувањето е реализирано на примерок од 208 ученици на возраст од 15 години. На 

нив се применети 27 антрополошки варијабли (9 антропометриски, 10 моторни, 4 когнитивни 
и 4 конативни) и една критериумска вараијабла – оценување. Учениците предходно обучуваa 4 
спортски елемети кои беа дефинирани како заеднички успех од практичната настава по физичко 
воспитување. Успехот на изведувањето на спортските елементи го оценуваа 8 компетентни 
високообразовани наставници по физичко воспитување. Објективноста на оценувањето е 
проверена со Хотелинговата метода на главните компоненти и со помош на три коефициенти 
на релијабилносата. Податоците од антрополошките варијабли се обработени со компонентна 
факторска анализа. На антрополошките варијабли и варијаблата на оценувањето е применета 
регресивна анализа во манифестен и латентен простор. Регресивната анализа во манифестнипт 
простор,  покажа  статистички значајна, а во латентниот простор, статистички незначајна разлика 
на мултиваријантното ниво. Истражувањето е реализирано како пример со цел да се утврди 
компарирањето на методолошката вредност при компарирањето на регресивната анализа во 
манифестниот и латентниот простор. Во тој контекст резултатите на истражувањето покажаа 
дека манифестните варијабли статистички значајно влијаеле, а латентните варијабли стаистички 
не влијаеле значајно на муливаријантното ниво врз успехот на изведувањето на третираните 
спортски елемети.

Клучни зборови: u~enici, antropometriski varijabli, motorni varijabli, kognitivni 
varijabli, konativni varijabli,
antropolo{ki faktori, ocenuvawe na sposrtski elementi,
faktorska analiza, koeficienti na relijabilnosta, regresivna analiza 
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