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spondents, regular students in 4th  year, at the age of 18 
years (± 6 months) from the secondary schools in Veles. 
The sample was divided into two sub samples, 75 stu-
dents from the high school “Kole Nedelkovski” and 75 
students from secondary vocational school “Jovce Tes-
lickov” in Veles.

The students of high school attended regular classes 
of physical education, while the students of secondary 
vocational school besides the regular classes of physi-
cal education, also attended a subjekt called „Practical 
work“, five hours per week.

The main purpose of this survey was to determine 
whether there are differences in anthropometric mea-
sures and motor skills between the two groups of sub-
jects. To this end the multivariate and univariate analysis 
of variance (ANOVA and MANOVA) were applied.

Due to an assessment of the morphological character-
istics, 12 anthropometric measures: height body (AVIS), 
length of legs (ADNO), arms length (ADRA), shoulders 
width (ASHRA), diameter of the elbow (ADLA), width 
of the pelvis (ASHKA), body weight (ATEŽ), volume 
of the thorax (AOGK), volume of arm (AONDL), skin-
fold on the back (AKFG), skinfold on belly (AKFM), 
and skinfold on upper elbow (AKFNL) were measured. 
Due to an assessment of the motor skills, 13 tests were 
applied: inward-outward rotation with baton (MIPAL), 
deep forward bend (MDPKL), legs exercise done from 
a lying position on the back (MRLPG), lifting the body 
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is adjusted accordingly to the requirements and needs of 
the students and its main intention is to meet students’ 
needs in order to solve a range of health, functional, 
morphological and motor tasks. In this regard the cur-
ricula in sports and sports activities as a transformational 
phenomenon on the individual student as a biological, 
psychological and social unit, and is directly related to 
the development of those skills and knowledge required 
to master the specific motor abilities and knowledge; 
their application in practice.

There are number of studies that treat the relation-
ship of morphological characteristics and motor abilities 
of pupils of the secondary vocational schools. A com-
parison between the morphological and motor charac-
teristics among the students of secondary (general) edu-
cation and secondary vocational education school had 
been done by Kovać, Leskoshek & Shtrel (2007). By ap-
plying the analysis of the univariate variance they con-
cluded that the factor school program is just as important 
as the age factor. Determining the relation of morpho-
logical characteristics and basic motor abilities among 
the students of first and second year of secondary school 
had been done by Bajrić, Bajrić, Jovanović (2011) 
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anthropometric measures, that are is statistically sig-
nificant difference in the arithmetic means among the 
two groups of respondents. Wilks Lambda is .55, which 
Rao’s approximation of R=9.16 and degrees of freedom 
DF (1,2)=1 2/136  is statistically significant at the level 
of  Q=.00.

Table 2. presents the results from the univariate 
analysis of a variance in variables for assessment of the 
morphological characteristics in two groups of respon-
dents. Due to this fact it is possible to analyze the indi-
vidual contribution of each anthropometric measure in 
determining these differences. From the inspect of the 
arithmetic and corresponding values of the level of sta-
tistical significance, it can be seen that there are statisti-
cally significant differences in univariate level in order 
to the anthropometric measures: “height of the body” 
(AVIS), “leg lenght” (ADNO), “skinfold back” (AKFG) 
“abdominal skinfold” (AKFM), and “skinfold of upper 
elbow”(AKFN).

From the values of arithmetic means it can be seen 
that students who are studying the secondary vocation-
al school are taller and have longer legs (ADNO) and 

from lying position on the back ( (MKTLG), lifting the 
body from lying position on the stomach (MKTLM), 
flexed hand-grip in hang on the bar (MIVIS), hexagon 
test (MTXE), Illinois test (MTILI), 9-6-3-6-9 test by 
turning to 180˚ (MT96369), tapping hand (MTRA), tap-
ping foot (MTNO), hitting with hands and feet on the  
wall (in the angle of wall - MURANO) and  jumps into 
four squares (MP4KV).

RESULTS
In order to determine whether there are differ-

ences in anthropometric measures among the students 
who study in secondary vocational and high education 
folloving types of analisis were applied: multivariate 
and univariate analysis of variance. 

The analysis of the results in Table 1. indicates that 
in the entire system of treated anthropometric measures, 
there are statistically significant differences at multivari-
ate level because WILKS-Lambda is 0.55, which Rao’s 
R approximation of 9.16 and speed freedom DF (1,2) 
12/136, differences them statistically significant level Q 
<0,00. Table 1. shows that in the entire system of treated 
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Table 1. Multivariate diferncess in the variables for assessment of the morphological 
characteristics in two groups of respondents

Wilks‘Lambda Rao‘s R df 1 df 2 Q

0,55 9,16 12,00 136,00 0,00

Table 2. Univariate differences (ANOVA) in variables for assessment of the morphological 
characteristics, in two groups of respondents

Variables Vocational high chool High school F Sig
Mean SD Mean SD

1.  AVIS 177,93 6,71 175,51 6,41 5,06 0,03

2. ADNO 93,83 7,98 88,54 10,57 10,83 0,00

3.  ADRA 175,97 10,02 173,41 8,50 2,83 0,09

4. AŠRA 38,63 2,81 37,34 4,03 4,93 0,03

5.  ADLA 67,94 4,43 67,66 4,36 0,19 0,67

6. AŠKA 29,45 3,08 28,97 3,38 0,80 0,37

7.  ATEŽ 70,43 13,61 73,31 11,89 2,22 0,14

8.  AOGK 91,50 8,89 91,08 7,86 0,05 0,82

9. AONL 28,93 4,09 29,96 3,65 2,77 0,10

10. AKFG 9,74 5,46 14,92 2,92 51,99 0,00

11. AKFM 9,89 5,82 15,74 2,89 60,51 0,00

12. AKFN 7,46 4,51 11,51 2,62 44,04 0,00

Table 3. Multivariate diferncess in variables of motor tests among the two groups of respondents

Wilks‘Lambda Rao‘s R df 1 df 2 Q

0,23 35,84 13,00 136,00 0,00
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from the gymnasium high school achieved weaker re-
sults in regard to their vocational school counterparts, 
although the entire procedure, when it comes to sport 
and sports activities in high schools, is a unique form of 
motor activities. (Jurak at all, 2003, Jurak, 2006). But, 
due to the reform of the name of the subject - physical 
and health education into - sport and sports activities, 
the entire concept of the curriculum and the classes the-
mselves were also reformed. Students were enabled to 
choose which sports activity   they   would   realize   in   
two   classes   per   week,   which, unfortunately, has not 
proven enough in the attempt of making positive effect 
in the development of both anthropometrical and mo-
tor skills, which consequently indicates that there is a 
need of syllabus revision and   reforms   into the sports 
activities management in both gymnasium   high school 
and the vocational high school respectively. According 
to the results, the students that come from the gymna-
sium high school achieved weaker results in regard to 
their vocational school counterparts, although the entire 
procedure, when it comes to sports and sports activities 
in high schools, is a unique form of motor activities. (Ju-
rak at all, 2003, Jurak, 2006) But, due to the reform of 
the name of the subject - physical and health education 
into - sport and sports activities, the entire concept of 
the curriculum and the classes themselves were also re-
formed. The students are   enabled   to choose   which   
sports   activity   they   would   realize   in   two   classes   
per   week, which, unfortunately, has not proven enough 
in the attempt of making positive effect in the develop-
ment of both anthropometrical and motor skills, which 
consequently indicates that there is a need of syllabus 
revision and   reforms   into   sports   activities   manage-
ment   in   both   gymnasium   and   vocational   high   
schools respectively.

According to the results, the students that come 

had a lower percentage of skinfolds: skinfold of back 
(AKFG), abdominal skinfold (AKFM), and upper elbow 
skinfold  (AKFN).

From the analysis of the results in Table 3. it can be 
seen that in the entire system of motor variables, there 
are statistically significant differences on multivariate 
level because Wilks-Lambda is 0.23, which Rao’s ap-
proximation R=35,84 and degrees of freedom DF (1,2) 
13/136, differences are statistically significant at level 
Q <0,00.

From the analysis of the results in Table 4. can be 
seen that in the entire system of motor variables there 
are statistically significant differences at multivariate 
level because Wilks-Lambda is 0.23, which Rao’s R ap-
proximation of 35,84 and degrees of freedom DF (1,2) 
13/136, the differences are statistically significant at 
level Q <0,00.

As for the results of applied univariant analysis (Ta-
ble 4.),  in the analyzis of motor variables for assessing 
motor abilities, the results show significant differences 
(p <0,05) among the students who study in secondary 
vocational and the high school  in all the analyzed mo-
tor tests, except in motor test „Illinois“. From the values 
of aritmetic means it can be concluded that the students 
who study in secondary vocational school show better 
results in motor tests like: twisting joystick (MIPAL), 
deep forward bend (MDPKL), legs exercise done from 
a lying position on the back (MRLPG), lifting the body 
from lying position on the back (MKTLG), lifting the 
body from laying position on stomach (MKTLM), 
flexed hand-grip in hang on the bar (MIVIS), hexagon 
test (MTXE), Illinois test (MTILI), 9-6-3-6-9 test by 
turning to 180˚ (MT96369), tapping hand (MTRA), tap-
ping foot (MTNO), hitting with hands and feet on the 
wall (Murano) and jumps into four squares (MP4KV).

According to the results, the students that come 
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Table 4. Univariate differences in variables of the motor tests among the two groups of respondents

Variables Vocational school High school F Sig
Mean SD Mean SD

1. MIPAL 92,75 16,18 109,93 18,29 37,14 0,00

2. MDPKL 40,36 9,49 24,91 5,64 146,84 0,00

3. MRLEG 90,87 8,19 77,11 11,63 70,20 0,00

4. MKTLG 25,29 4,21 18,44 4,24 98,59 0,00

5. MKTLM 23,67 4,76 15,51 3,49 143,38 0,00

6. MVIS 37,47 25,71 17,15 15,48 34,38 0,00

7. MTXE 10,93 2,00 13,14 2,29 39,60 0,00

8. MTILI 16,73 2,23 17,36 2,18 3,04 0,08

9. МТ96369 10,70 1,51 11,72 1,63 16,04 0,00

10. MTRA 41,80 7,13 27,99 8,25 120,38 0,00

11. MTNO 38,60 5,67 27,55 6,61 120,68 0,00

12.MURANO 7,79 3,14 4,51 1,44 67,60 0,00

13. MP4KV 7,24 1,87 5,28 1,31 55,41 0,00
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from the gymnasium high school achieved weaker re-
sults compared  to the students of secondary vocational 
school, although the entire procedure, when it comes to 
sports and sports activities in high schools, is a unique 
form of motor acrivity. (Jurak at all, 2003, Jurak, 2006). 
But, due to the reform of the subject name - physical 
and health education into - sport and sports activities, 
the entire concept of the curriculum and the classes 
themselves were also reformed. Students are alloved to 
choose which sports activity they would realize in two 
classes per week, which unfortunately has not proven 
enough in the attepmt of making positive effect in the 
development of both anthropometrical and motor skills, 
which consequently indicates that there is a need of syl-
labus revision and reforms into sports activities manage-
ment in both gymnasium and vocational high schools 
respectively.

CONCLUSION
Based on the results of the multivariate and univari-

ate analysis used into researches made upon anthropo-
metrical and motor variables of high school and second-
ary vocational schools students, we can conclude the 
following:

1. There are important statistical intergroup dif-
ferences at multivariate level into the entire system of 
anthropometrical measures of importance from 0.01, 
whereas at univariate level the differences between 
gymnasium and vocational high school students are in 
terms of the anthropometrical measures such as body 
height and lenght, legs lenghth, back skinfold, abdomen 
skinfold, and humerus skinfold. 

2. There is also a difference among the chosen mo-
tor tests at multivariate level, whereas at univariate level 
of p<0,05 some significant intergroup differences are 
noticed in favour of vocational high school students 
among all motor tests analysed, exept for the Illinois 
motor testing.

The differences between the two groups of the sur-
vey might be a result of other factors, for example: stu-
dents participation in outschool sports activities, sport 
clubs trainings, differences in students that come from 
urban or rural background, the social status etc., which 
is surely a challenge for more detailed research of this 
kind in our country.
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