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INTRODUCTION
The lifestyle of the modern student, which is ac-

companied by fewer movements, improper dieting and 
stress has a negative effect on his health, work ability 
and vitality. It is known that motor activity, i.e. the cific 
regime as a whole, is one of the decisive factors for the 
proper growth and development of a young organism. 
Life without sufficient exercise and time spent in the 
outdoors, in the sun and fresh air, reduces the biological 
stimuli required for the development of morphological 
features and functional abilities. An increasing number 
of studies suggest that the percentage of able-bodied stu-
dents is declining from day to day.

Hiking and walking as forms of physical exercise, 
are acceptable for a large percentage of students, even 
for those with health problems who can not practice seri-
ous aerobic activities. Hiking and walking are activities 
with the lowest risk of injury from all physical activities, 
which is why they should play a greater role in the life 
of the student population.

METHODS
Testing of the students was conducted in three or-

ganized walks around the outskirts of Subotica and three 
hikes on Fruska Gora near Novi Sad. The Path length 
and structure was determined in collaboration with the 
Railway mountaineering club “Spartak” from Subotica 
and the mountaineering sports society “Železničar” 
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from Novi Sad. During the walks and hikes all the rules 
related to speed and the number and length of breaks 
were followed. The average length of the organized 
walks was 14 km, and 11 km for the hikes. During the 
walks and hikes students wore polar pulse rate moni-
tors (Polar Team Systems), which are set to record the 
pulse rate every five seconds. The obtained values   were 
subsequently analyzed via five pulse zones. Which are 
as follows: Zone of 50-60% of maximum heart rate-
recreational (ZON3); the zone of 60-70% max heart 
rate-moderate or low intensity zone (ZON4); the zone 
of 70-80% of max. heart rate-aerobic zone (ZON5); 
the zone of 80-90% of max. heart rate-anaerobic zone 
(ZON6); and the zone of 90-100% max. heart rate-zone 
of maximum intensity (ZON7). For a more detailed 
analysis of the results and the expectation that the results 
would circulate in the vicinity of the recreational zone, 
the values   of 40-50% max. heart rate-(ZON2) were ana-
lyzed, as well as the values of the zone of   less than 40% 
of maximum heart rate (ZON1). The pulse work zones 
were formed independently unlike the maximum heart 
rate which was obtained with the formula for calculating 
maximum heart rate - MSF = 220 - age.

The subject sample in this study consisted of 33 
second year students of the Faculty of Economics in 
Subotica (n = 15) and the Department of Economics in 
Novi Sad (n = 18). Who while attended regular classes 
also attended classes in Physical Education. The selec-
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tion of students for this survey was at random, or rather 
the students volunteered themselves. The average age of 
the students is 21. 

 Analysis of the structure of burden of the stu-
dents during their walks was conducted according to the 
following variables, as follows:% of time spent in zone 
1 (ZON1%), % of time spent in zone 2 (ZON2%), % of 
time spent in zone 3 (ZON3%), % of time spent in zone 
4 (ZON4%), % of time spent in zone 5 (ZON5%), % of 
time spent in zone 6 (ZON6%) and % of time spent in 
zone 7 (ZON7%).

This paper will show the descriptive parameters, 
the mean value (sr.vr), the standard deviation (std.d), 
the minimum (min) and maximum (max) for all of the 
values, the coefficient of variation (k.var), the measure 
of asymmetry Skewness (sk), measures of flatness Kur-
tozis (ku) and the value of the Kolmogorov-Smirnov test 
(p). For the differences between groups the multivariate 
MANOVA procedures and discriminating analysis were 
used. From the univariate procedures ANOVA and the t-
test were applied. By calculating the ratio of discrimina-
tion we distinguish the characteristics that determine the 
specificity of the subsamples and the features that need 
to be excluded from further processing, i.e. a reduction 
of the observed space is performed.

RESULTS 
In accordance with previously established re-

search design a thematic unit of pulse zone (%) was 
analyzed in relation to the place of study. Based on the 
monitored heart beats a detailed analysis of the structure 
of burden during the walking and hiking was done, in or-
der to determine the difference, if any existed. In case of 
significant differences, adjustments will be made of the 
planned tracks to equate the criteria for the two groups 
of students.

The Central and dispersion parameters, measures 
of asymmetry and flatness, the tracked characteristics 
of the pulse monitored zones (%) represent the place of 
study and the point to the possibility of using parametric 
procedures.

The value of the variance width of the students 
from Novi Sad show that they are in the expected range. 
The higher values   of the coefficient of variation (k.var) 
indicate the heterogeneity of the students from Novi 
Sad within all of the analyzed zones. The distribution 
values   deviate from the normal distribution (p) in the 
first zone (ZON1%), the second zones (ZON2%), the 
fifth zone (ZON5%) and the seventh zone (ZON7%). 
Increased Skewness values (sk) indicate that the dis-
tribution is positively asymmetric. This means that the 
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 Table 1. The central and dispersion parameters of pulse 
zone (%) for the students from Novi Sad

Mean Sd Min Max KV Interval Skew Kurt p
ZON1%
ZON2%
ZON3%
ZON4%
ZON5%
ZON6%
ZON7%

.33
9.00
37.03
36.62
12.59
3.53
.89

1.08
15.34
20.33
19.35
14.21
3.67
1.98

.0

.0

.5
6.0
.0
.0
.0

4.6
54.7
66.2
68.3
63.5
12.2
8.1

330.71
170.47
54.89
52.84
112.80
104.00
222.40

-.21
1.37
26.92
27.00
5.53
1.71
-.09

.87
16.63
47.15
46.25
19.66
5.36
1.87

3.68
1.99
-.41
.01
2.72
.97
2.97

12.03
2.84
-1.08
-1.25
7.39
-.11
8.15

.001

.050

.995

.917

.069

.453

.033

Table 2. The central and dispersion parameters of pulse 
zone (%) for the students from Subotica

Mean Sd Min Max KV Interval Skew Kurt  p
ZON1%
ZON2%
ZON3%
ZON4%
ZON5%
ZON6%
ZON7%

.85
11.01
27.87
43.00
15.03
2.19
.05

2.66
25.90
26.59
27.12
20.23
5.67
.13

.0

.1
1.3
.0
.0
.0
.0

10.3
85.6
79.5
81.3
73.4
16.7
.4

311.46
235.33
95.39
63.07
134.63
258.55
266.99

-.62
-3.34
13.15
27.98
3.82
-.95
-.02

2.33
25.35
42.60
58.02
26.23
5.34
.12

3.30
2.28
.70
-.24
1.70
2.16
2.26

  9.22
   3.43
  -1.00

-1.11
2.56
2.69
3.28

.002

.002

.300

.999

.400

.001

.001

 Table 3. The significance of differences between the place
of study in relation to the pulse zone (%)

Analysis n F p

MANOVA
Discriminative

7
2

.346
2.906

.925

.070
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distribution curve of the results tended normal distribu-
tion, with: the first zone (ZON1%, 3.68), the fifth zone 
(ZON5%, 2.72) and the seventh in zone (%) (% ZON7; 
2.97). Skewness values   (sk) indicate that the distribu-
tion is not asymmetric in the fourth zone (ZON4%; .01). 
Larger values of   Kurtozis (ku) indicate that the curve is 
elongated, at: the first zone (ZON1%: 12.03), the second 
zone (ZON2%, 2.84), the fifth zone (ZON5%, 7.39) and 
the seventh zone (ZON7%, 8.15). Negative values of the   
Kurtozis (ku) indicate that the curve is flattened, i.e. that 
the results are fuzzy, in: Third zone (ZON3%, -1.08), the 
fourth zone (ZON4%, -1.25) and sixth zone (ZON6% - 
.11). The mean values   indicate that the students while 
hiking spent the most time in zone 3 (37.03%) and zone 
4 (36.62%), and very little in zone 1 (.33%) and zone 7 
(.89%).

The minimum and maximum values   of the stu-
dents from Subotica indicate that the values   are in the 
expected range. The higher values of the coefficient of 
variation (k.var) indicate the heterogeneity of the stu-
dents within all of the analyzed values. The increased 
Skewness values   (sk) indicate that the distribution posi-
tively asymmetric, i.e. there increased higher values 
altogether than in the normal distribution, in: the first 
zone (ZON1%, 3.30), the second zone (ZON2%, 2.28) 
and the seventh zone (ZON7%, 2.26). The higher Kur-
tozis values (ku) indicate that the curve is significantly 
elongated in the first zone (ZON1%; 9.22), also the lep-
tokurtic look of the curve is present in the second zone 
(ZON2%, 3.43) and the seventh zone (ZON7%, 3.28). 
The distribution of the values   generally circulates within 
the bounds of normal distribution (p) in the third, fourth 
and fifth pulse zone. While the first, second, sixth and 
seventh pulse work zone deviate from normal distribu-
tion (p). The mean values   indicate that students during 
their walks spent the most time in the 4th zone (43.03%) 
and the 3rd zone (27.87%), and very little time in 1st 
zone  (.85%) and the 7th zone (.05%).

By analyzing the differences between the places 
of study in relation to the pulse zone (%), based on the 
value of p = .925 (MANOVA) and p = .070 (discrimina-
tive analysis), with an increased risk of making a conclu-
sion we can ascertain the presence of differences (even 
though not statistically significant)  and clearly define 
the boundaries between the two activities determined by 
the place of study. This fact suggests that there probably 
are latent characteristics that in conjunction with other 
features (synthesized) contribute to the discrimination of 
activities determined by the place of study. The starting 
unit, i.e. system, of 7 features is reduced in a system of 
two features for which there exists a difference and a 
boundary between the activities determined by the place 
of study.

As p> .1, this means that no significant differenc-
es between the places of study were observed in the ana-
lyzed pulse work zones. The discrimination coefficient 
indicates that the largest contribution to the discrimina-
tion between the activities determined by the places of 

the features to the characteristics is 58.85% and the third 
zone in (%) with a contribution of 41.15%. The homo-
geneity of both groups is high, i.e. the students from 
Novi Sad were 61.11% and among the students in Sub-
otica it was 73.33%. Based on the above it can be said 
that 11 out of the 18 subjects from Novi Sad have the 
same characteristics, which resulted in a homogeneity 
of 61.1% (higher), which also means that 7 subjects had 

features and characteristics different from their group. 
Also the features of the students from Subotica were the 
same in the case of 11 of the 15 subjects which resulted 
in a homogeneity of 73.3% (higher).

By calculating the Mahalanobis distance between 
groups divided by their places of study we get another 
indication of similarity or difference. The distance from 
the table indicates that the distance between students 
from Novi Sad and Subotica is moderate.

Based on the graphic display of the ellipse (confi-
dence interval) it is possible to observe and the relative 
position and features of the groups of students deter-
mined by the places of study (students from Novi Sad 
(1), students from Subotica (2)), compared to the two 
most discriminating (characteristics) which are as fol-
lows: the percentage of time spent in the seventh zone 
(g100) and the percentage of time spent in the third zone 
(g60).

study in relation to the pulse zones, or rather that the 
biggest difference is in: the seventh zones (.153) and the 
third zone (.107).

The features of both groups are defined the most 
by the seventh zone in (%) because the contribution of 
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 Table 4. The significance of differences between the
places of study in relation to the pulse zone (%)

F p K.dsk.

ZON1%
ZON2%
ZON3%
ZON4%
ZON5%
ZON6%
ZON7%

.589

.076
    1.258

.619

.164

.670
2.699

.448

.784

.270

.437

.688

.419

.110

.107

.153

   Legend: k.dsk the coefficient of discrimination

Table 5. Characteristics and homogeneity betwee
students grouped according to places of study

Students 
from Novi 

Sad

Students 
from 

Subotica

Dpr %

ZON7%
ZON3%

n/m
%

Higher
Higher
11/18
61.11

Lower
Lower
11/15
73.33

58.846
41.154

 hmg - homogeneity; dpr % - contribution of features to cha-
racteristics
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Chart 1. Ellipse of the groups divided by the 
places of study in relation to the % of time spent in the 

seventh zone (G100) and the % of time spent in the 
third zone (g60)
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Legend: students from Novi Sad (1); students from Subotica (2), X-
axis (horizontal axis)  is the seventh zone (%) (G100); y-axis (vertical 
axis) is the third zone (%) (g60).

Reviewing Chart 1, it is possible to note that in 
relation to the % of time spent in the seventh zone stu-
dents from Subotica (2) had the lowest value, while the 
students from Novi Sad (1) had the highest value. In re-
lation to the % of time spent in zone three students from 
Subotica (2) had the lowest value, while the students 
from Novi Sad (1) had the highest value.

CONCLUSION
Upon reviewing the results, it can be concluded 

the greatest contributor to the difference of groups is the 
percentage of time spent in the third zone. A significant 
difference was present in the third zone, but the mean 
values   clearly indicate a similarity of the results. The 
results of the Mahalanobis distance also call attention 
moderate difference between the groups. However, the 
values   in the third and fourth pulse work zones indicate 
that the walking and hiking activities which were carried 

out were sufficient enough to cause significant changes 
in the student body. Students during their walks spent 
70.87% of the time in zones 3 and 4, were the most im-
portant effects of exercise in reducing body weight are 
realized because the energy required to exercise is main-
ly provided from lipids (fats). Also, the approximate val-
ue of these two pulse zones (73.65%) was also achieved 
by the students who were hiking. Work in these zones 
has a negligible impact on improving endurance (cardio-
vascular and respiratory systems) and fitness in general. 
Although some differences are present in the structure of 
burden of hiking and walking, there is no doubt that both 
activities are of great importance to the proper growth 
and development of the student population.
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 Table 6. Distance (Mahalanobis) between students grouped
according to their places of study

Students from
 Novi Sad

Students from   
    Subotica        

Students from Novi Sad
Students from Subotica

.00

.86
.86
.00
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