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Abstract

On a sample of thirty-three students of the Facaftyfconomics in Subotica and the
Department of Novi Sad, which attends regular ptatseducation, the structure of burden
was determined during walking (hiking); and thdatiénce of the burden in relation to the
activity, subject to the place of study, was alstednined. Students during their walking
or hiking wore pulse rate monitors, which registetke heart beats every five seconds.
The obtained values were subsequently analyzed &gic banthropometric and
cardiovascular parameters of students and struofuhe tracks.

1. Introduction

In line with the research draft, the basic thematid of the anthropometric,
cardiovascular parameters and the parameters dfables in relation to the place
of study were analyzed. The characteristic of statdthe Faculty of Economics is
that teaching is carried out in two cities ie. Siggand Novi Sadln the case of
the class "Sport and Physical Education,” studeht®se between an individual
sport, a team sport or outdoor activities.

Disciplines within the subject were based on susvepnducted among
students and the spatial opportunities for spotthefrecreation center (Andrasi
2008). The aim of the research is to determinesthecture of burden for students
during walking in Subotica, and hiking in Novi Sdde plans average length is a
14 km walk while overcoming the height differendel® m, and 11 km of hiking
while overcoming the height difference of 270 m.eTresults should indicate
whether there are differences in the planned diesvilf it is determined that there
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were significant differences in the groups, thell serve as a basis for correction
of the planned routes (path length and alignment).

Changes to the planned route will equalize thecsire of burden compared
to the activity determined by the place of study;tle criteria for obtaining a
signature from the subject of Physical Educatiorulddbe equalized. Since the
Faculty of Economics, is the only one in the Unsigr of Novi Sad which has a
regular physical education class, as such, ittex@sting for research (Krsmanéyi
2010).

2. Material and methods

The subject sample.

The subject sample in this study consisted of 2®rs# year students of the
Faculty of Economics in Subotica (n = 15) and thep&tment of Economics in
Novi Sad (n = 18). Who while attended regular aasalso attended classes in
Physical Education. The selection of studentsHi $urvey was random, or rather
the students volunteered themselves. The averagefdhe students is 21.

The sample of variables.

Analysis of the structure of burden of the studessing their walks and
hiking was conducted according to the followingiahles, as follows: Total ascent
(UUSP), total descent (USPWopdy height (TELV),body weight (TELM),the
minimum value of heart rate (MINHR)Jnaximal heart rate (MAXHRRaNnd the
average value of heart rate (HRPRO).

Mathematical and statistical analysis.

Data obtained through the polar belts which werenwlay the subjects, were
processed by the corresponding polar team systémease (Zivanové, 2009).This
paper will show the descriptive parameters, thermesdue (sr.vr), the standard
deviation (std.d), the minimum (min) and maximumagnfor all of the values, the
coefficient of variation (k.var), the measure ojrasnetry Skewness (sk), measures
of flatness Kurtosis (ku) and the value of the Kofrarov-Smirnov test (p).

For the differences between groups the multivarM&NOVA procedures
and discriminating analysis were used. From thevaridte procedures ANOVA
and the t-test were applied. By calculating theoratf discrimination we
distinguish the characteristics that determinesihecificity of the subsamples and
the features that need to be excluded from fugph@cessing, i.e. a reduction of the
observed space is performed.

3. Results and Discussions

Central and dispersion parameters, measures ofrasysnand flattening, the
followed basic characteristics of the anthropometand cardiovascular
parameters, and the paths parameters represeptaite of study and direct the
possible application of parametric procedures.
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Table 1 Central and dispersion parameters of students fikowi Sad

Sr.vr std.d Min Maks | k.var sk Ku P

UUSP 330.00| 10.29 | 320.0f 340.0 3.12 .00 -2/00 .036
USsPU 112.50| .51 112.0| 113.0 .46 .00 -2.00 .036
TELV 182.39| 6.25 172.0| 193.00 3.43 -.206.99 .828
TELM 82.28 | 8.29 65.0 102.0] 10.07 .03 .74 497
MINHR | 79.72 | 12.39 | 56.0 102.00 1554 .04 -69 .963
MAXHR | 167.00| 11.00 | 136.0f 185.0 6.59 -.P2.80 | .962
HRPRO | 116.56| 10.23 | 98.0 137.00 8.77 -.0808 .886

The minimum (min) and maximum (max) values of baaithropometric,
cardiovascular parameters and track parametersidérgs from Novi Sad indicate
that the values are in the expected range. Thevaliithe variation coefficient (k.var)
indicates the homogeneity of the group by charistites: total ascent (UUSP 3.12),
total descent (USPU .46), height (TELV 3.43), bodgight (TELM 10.07), the
minimum value of heart rate (MINHR 15.5#)aximal heart rate (MAXHR 6.59%he
average value of heart rate (HRPRO 8.77).

The decrease of the skewness (sk) indicate thatliftebution ispositively
asymmetric this means the decrease of the skewness (skyabedithat the
distribution is positively asymmetric, this meahsattthe curve of the distribution
results tended towards lower values and have muedley values than in normal
distribution, with: body height (TELV -.20), maximheart rate (MAXHR -.94)
and the average value of heart rate (HRPRO -.08).

Skewness values (skjydicate that the distribution is asymmetric: tbtalt rise
(UUSP .00), total descent (USPU .00), body weidELM .03), the minimum
value of heart rate (MINHR .04). Larger values aftksis (ku) indicate that the
curve is elongated, in: maximal heart rate (MAXHBQ. Negative values of
kurtosis (ku) indicate that the curve is flattenied total ascent (UUSP-2.0Gptal
descent (USPU-2.00) and height (TELV -.99). Disttibn of values generally
moves in the normal distribution (p) at: height (ME.83), weight (TELM .50), the
minimum value of heart rate (MINHR .96), maximalaherate (MAXHR .96),
average value of heart rate (HRPRO .89), and devfabm the normal distribution
(p) at: total ascent (UUSP .04), total descent (USH).

Table 2 Central and dispersion parameters of students f&uhotica

sr.vr std.d | min maks | k.wvar | sk ku p

UUSP 82.13 | 71.34] 63.0 340.00 86.86 3.470.07 | .000
USPU 71.20 | 11.81] 65.0 113.0f 16,59 3.22.04 .002
TELV 178.53| 7.66 | 160.0/ 193.00 4.29 -36 1.0y .5P29
TELM 80.07 | 21.01] 60.0 120.00 26.24 1.4519 131
MINHR | 79.73 | 11.49] 53.0 95.0 1441 -18 -.07 999

MAXHR | 152.00| 17.47] 115.0/ 179.0 1149 -82 -23 976
HRPRO |120.87| 16.24 86.0 150.00 1344 -5%4 .12 991
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The minimum (min) and maximum (max) values of bamnthropometric,
cardiovascular parameters and track parametermsidérsts from Subotica indicate
that the values are in the expected randigher values of the coefficient of
variation (k.var) indicate the heterogeneity of stedent's total ascent (UUSP
86.86) and body weight (TELM 26.24), while for thidner values of the coefficient
of variation indicates the homogeneity of the group

Increased values of skewness (sk) indicate thadisteibution ispositively
asymmetricthis means that the curve of the distributiorutsdean towards higher
values, i.e. that there are more larger valuesthegein relation to a normal
distribution, with:total ascent (UUSP 3.4@nd total descent (USPU 3.22). Larger
values of kurtosis (ku)ndicate that the curve is elongated, i.e. that vawe
pronounced clustering results around the arithmetean: total ascent (UUSP
10.07) and total descent (USPU 9.04).

The distribution of values generally moves in tloenmal distribution (p) for
most variables, except for the total ascent (UUXRIP and total descent (USPU .00)
where the distribution of the results deviates froonmal.

Table 3 Significance in the difference between hiking didl@ng in
comparison to the observed space

Analysis N F P
MANOVA 7 38.285 .000
Discriminative 7 38.285 .000

Based on the value of p = .000 (analysis MANOVAJ gn= .000 (discriminative
analysis),it can be concluded that there is a difference aleérly defined

boundaries between the analyzed activities deteunioy the place of study in
comparison to the observed parameters.

Table 4. Significant difference between hiking and clingbin
in comparison to the observed parameters

F D k.dsk
HRPRO | .861 360 4.364
MINHR | .000 .98 2.085
MAXHR | 9.016 .005 1.775
USPU 221.077 .000 .68
TELV 2.537 121 061
UUSP 213.295 .000 025
TELM 169 684 .003

As p <.1it means that there is a significant difference atehrly defined
boundary between certain activities that were aalyat the place of study, at:
maximal heart rate (MAXHR .005), total descent (WSPO00) and total ascent
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(UUSP .000). With the average value of heart refl@RRO .360), the minimum
value of heart rate (MINHR .998), height (TELV .)2Zind weight (TELM .684) p
> .1 or rather that no significant difference waserved.

Discrimination coefficient indicates that the lasgecontribution to the
discrimination between the analyzed activities uheieed by the place of study
compared to the observed parameters, that is lbabiggest difference, is in: the
average value of heart rate (HRPRO 4.364), the mum value of the heart
(MINHR 2.085), maximal heart rate (MAXHR 1.775)ethotal descent (USPU
.968), height (TELV .061), total ascent (UUSP .Q2&ight (TELM.003).

It should be noted that, the latent characteristies characteristics with which
no differences were determined between the adsvifietermined by the places of
study, and discriminative analysis included it lre tstructure at which there is a
significant difference between the two activiti#be latent characteristics are: the
average value of heart rate (HRPRO .360), the mumnvalue of heart rate
(MINHR. 998), height (TELV .121 and weight (TELM84).

Table5. The distance (Mahalanobis') between walking akihg

Novi Sad Subotica
Novi Sad .00 6.95
Subotica 6.95 .00

By calculating the Mahalanobis distance betweesehlaforementioned class
activities we obtained another indication of simijaor difference. The distance of
different areas can be compared. Distance on thie tadicate that the distance
between hiking and climbing lEgher.Based on the graphic display of the ellipses
(confidence interval) it is possible to observe thelative position and
characteristics of each group of studdievi Sad (1) and Subotica (2fpmpared
to the three most discriminating characteristidsiciv are as follows: the minimum
value of heart rate (min), maximum heart rate (memng the average value of heart
rate (hr).
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Figure 1. Ellipses of groups compared to the minimum value of
heart rate (min) and the average value of heare rir).
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Legend: Novi Sad (1); Subotica (Zyverage value of heart rafler); minimum
value of heart ratémin)

Based on the chart, ie. the overlapping ellipsesaim be noted that in
comparison the average and minimum values of tbepg do not differ.
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_ Figure 2.Ellipses of the groups compared to
the maximal heart rate (max)and the average vafuesart rate (hr).

Legenda: Novi Sad (1); Subotica (Zverage value of heart rafier); maximum
value of heart rat@max)

It is possible to note that compared to the avekadee of heartbeats of the
students from Novi Sad (1) have the lowest valné, the students from Subotica
(2) have the highest value. In relation to the mmaxn value of heart rate (max)
students from Subotica (2) has the lowest valué€, the highest value students
from Novi Sad (1).
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Figure 3. Ellipses of the groups with regards to the
maximal heart rate (max) and minimum heart ratenjmi

Legend: Novi Sad (1); Subotica (2jinimum value of heart rafgnin); maximum
value of heart rat@max)
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It is possible to note that in relation to the mnim value of heart ratgnin)
of the students from Novi Sad (1) had the lowesiiejaand students from Subotica
(2) had the highest value. In relation to the maximvalue of heart ratémax)
students from Subotica (2) had the lowest value stndents from Novi Sad (1)
had the highest value .

4. Conclusions

Reviewing the recieved results it is clearly shaat a significant difference
was achieved by the realized hiking and walkinggou

The difference in altitude have contributed mosthi® higher mean values of
heart rate during mountaineering. The maximum vabfieheart rate during
climbing was hightend by 15 bpm / min, while the result of minimum valuds o
heart rate were approximatéalues of total ascent and descent were signifigant
higher in mountaineering, which results in a higload and intensity.

The obtained values provide guidelines for the exdion of the foreseen
tracks, i.e. the equalizing criteria between stigslénom Subotica and Novi Sad.

When creating new paths it is needed to reduceddseent and ascent of
hiking tours and to increase the length of the walkr in order to equalize the
structure of burden of the students during theséamr activities.
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