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Abstract

Original scientific paper

For the realization of the research, a research procedure was conducted on 250 male students from the fourth year in two
municipal high schools, aged 17 to 18 years, with a difference in age of + six months. The subject of the research is the basic
motor space in students, as a predictor system and their impact on the five athletic disciplines that are an integral part of the
program in the competition system of the Federation of School Sports as a criterion system of variables. By applying the Multiple
Regression Analysis, the influences of the predictors on each of the criterion variables were determined.
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INTRODUCTION

The movements that a person can make are
conditioned by motor abilities (anthropomotor,
biomotor and psychomotor). Motor abilities, to a
greater or lesser degree, are genetically predisposed,
ie they are innate or acquired (Stoilkovich, 2003).
Motor abilities are manifested through various
physical activities and can be measured with
appropriate measuring instruments, where the result
depends on the physiological, biochemical, cognitive
and conative mechanisms of the organism.
(Naumovski, A. 2004). The term motor abilities
means established "command algorithms", located
in appropriate motor centers of the CNS that enable
the realization of motor structures of movement. The
"command algorithm" is responsible for activating
and deactivating different muscle groups according
to the order, intensity and duration of a task, which
results in the performance of a specific motor
operation. (Zatsiorsky, V.M. 1975). According to
previous research, the following basic motor abilities
have been identified: strength, velocity, endurance,
coordination, elasticity, balance and precision.
Specific motor abilities are most often acquired and
conditioned by the training process in each sport.
Athletics is one of the basic sports and a necessary
branch of physical education, which includes
running, especially as a racing discipline, which dates
back to the earliest times, ie the first Olympic Games
from 776 BC, where running in a certain period (129
meters), was the only racing discipline. Athletics is
also known as the queen of sports because there are
many branches and sports disciplines in it (Iseni, A.
2013).

With the plan and program of the Bureau for
Development of Education of the Republic of
Macedonia, in the curriculum of the subjects, in the
schools for secondary education is represented the
subject Sport and sports activities, in which the
students realize a large part of the needs for physical
activity. This subject in the gymnasium schools is
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represented by 3 (three) hours per week, ie 108
hours per year, while in the vocational schools in
secondary education this subject is represented by 2
(two) hours per week or 72 hours per year, which
indicates the importance of physical activity and its
impact on the formation of the personality of the
young person, especially in his psychomotor growth
and development. In the schools for secondary
education, with the program for the subject sport
and sports activities, there are physical activities
from several sports branches, among which with a
certain number of classes is represented athletics
with disciplines for which there are optimal
infrastructural conditions. The motivation for a more
serious approach in the work of the classes, the
students get by receiving an appropriate objective
grade. By checking the degree of adoption of the
performance technique, at the same time checking
the condition of the basic motor abilities (speed,
endurance, explosive force, etc.) has been done,
which indicate the psychomotor status of the
students.

MATERIAL & METHODS

In order to achieve the goals of the research, a
research procedure was conducted on 250 male
students from the fourth year in two municipal high
schools, "Drita" and "Mirko Smileski" from Kicevo,
aged 17 to 18 years, with a difference in age of + six
months.

The subject of the research is the basic motor space
of 17-year-old students (fourth year), and their
impact on the five athletic disciplines that are an
integral part of the program in the competition
system of the Federation of School Sports.

The problem that is studied is directly related to the
motor abilities of students, because these athletic
disciplines are an integral part of the curriculum for
the subject of sports and sports activities in high
schools in the Republic of Macedonia.
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The aim of the research is to determine the impact
of basic motor abilities on the five athletic disciplines
in 17-year-old students. Motor abilities are of
fundamental importance to human, so determining
the structure of motor dimensions and determining
the validity of measuring instruments, which monitor
and evaluate motor ability are of primary
importance. For this purpose, the following tests
were used to assess the motor abilities according to
the methodology of Metikos & Associates (1989).

Sample of basic motor variables

Long jump from place (MSDM), triple jump from
place (MTOM), triple jump with a stronger leg
(MTIN), triple jump with a weaker leg (MTSN), sprint
at 30 m. (MS30m.), Throwing a medicine ball from
lying (3kg.) (MFML), shot put (6kg.) (MFGPG), push-
ups (MSKT), push-ups on bars (MSKP), deep bent on
bench (MPRK), back muscle workout on Swedish
bench (MGMSHS), abdominal muscle workout on rip
bench (MSMR), bench press 50 kg in 20 sec. (MBP)
and bar pull-ups in 20 sec. (MZV20s).

The subject of the research in this paper are five
athletic disciplines that are an integral part of the
curriculum for sports and sports activities for high
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school students, and also an integral part of the
competition calendar of the Federation of School
Sports of Macedonia (FUSM).

Sample of Criterion Variables

Sprint at 100 m. (KS100m.), shot put (6 kg.)
(KFRGU6kg.), Long jump (KSKDAL), Running at 400
m. (KT400m.), Running at 1000m. (KT1000m.).
Multiple regression analysis is applied in the research
procedure of this paper. The following statistical
parameters were calculated in the regression
analysis: Beta coefficients, Standard error of beta
coefficients,  Standardized  partial  regression,
Determination coefficient, multiple correlations, T-
test and F-test to determine the significant impact for
each variable on the criterion and the whole
predictive system on the criterion variables.

RESULTS

Table 1 shows the results of the regression analysis
of the predictor system (basic motor variables) on the
criterion Sprint at 100 meters (KSP100m). From them
it can be concluded that there is a statistically
significant impact at the level of p <0.000.

Table 1. Regression analysis of the basic motor variables with the criterion variable - Sprint at100 m. (KSP100m.)

BETA Stég"ADf B StEr.ofB | t211) p-level

Intercpt 1274823 | 1756336 | 7.25842 | .000000
MSDM - 116682 | 090192 -.00749 005792 | -129370 | 197184
MTOM 2122600 | .110480 ~00316 002848 | -1.10970 | .268389
MTIN _021071 | 145362 -.00046 003142 _14496 | 884883
MTSN 051422 | .134009 00115 002987 38372 701572
MS30m 419119 | 065076 1.57481 244519 6.44043 | 000000
MFML3kg _067542 | 071954 -.00078 000834 -93868 | .348969
MFGPG -035842 | 067620 -.00044 000837 53005 | .596638
MSKT _045431 | 086035 -00735 013916 -52805 | .598019
MSKP 009021 | 088843 00343 033737 10154 919220
MPRK 010305 | .051498 00224 011199 20011 841590
MGMSHS _003150 | 056901 -.00035 006306 _05537 | 955897
MSMP -088493 | 060154 -.00792 005383 | -147109 | .142757
MBP 049577 | 072682 01521 022300 68210 495921
MzV -127535 | 080168 04969 031235 | -1.59084 | .113143

R R, Adjusted R, F Std.Error p<
708 501 468 15.148 1.162 000
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The value of the multiple correlation coefficient is
relatively high R = .708 which confirms that the
whole predictive system of the basic motor variables
has a statistically significant impact on the criterion
variable Sprint at 100 m. The coefficient of
determination R, = .501 explains the total variability
of the system of predictors with the criterion of 50%.
The remaining 50% can be attributed to other
features and capabilities.

From this table it can be seen that from the predictor
variables (basic motor variables) only the variable
Sprint at 30 m has a statistically significant impact on
the criterion. (MS30m.) with a value of the BETA
coefficient = .419 and with a level of significance p
= .000. While in the rest of the predictor variables
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there is no special effect on the criterion Sprint at100
m. (KSP100m).

Influence of predictors (basic motor variables) on the
criterion Shot put of 6 kg. (KFRGU6kg.) shown in
Table 2, and it indicates a statistically significant
impact on the level of (p <0.000).

The value of the multiple correlation coefficient is
high R = .758 which confirms that the whole
predictive system of basic motor variables has a
statistically significant impact on the criterion
variable shot put of 6 kg. The coefficient of
determination R, = .546 explains the total variability
of the system of predictors with the criterion of 54%.
The remaining 46% can be attributed to other
characteristics and abilities.

Table 2. Regression analysis of basic motor variables with the criterion variable — shot put of 6 kg. (KFRGU6kg.)

BETA StéE{rADf B St. Err. of B £211) p-level
Intercpt 2535482 | 1069402 | 2370934 | .018644
MSDM 061527 | .083298 2605 3527 738647 | 460942
MTOM _095823 | 102034 -1629 1734 -939130 | .348738
MTIN 069383 | .134250 0989 1913 516818 | .605825
MTSN 154317 | .123765 2267 1819 1246860 | 213831
MS30m -032432 | 060102 -8.0340 14.8884 539616 | 590031
MFML3kg 311940 | 066454 2383 0508 4.694099 | .000005
MFGPG 223304 | 062451 1822 0510 3575679 | .000433
MSKT 1033929 | 079458 -3618 8473 -427005 | 669811
MSKP _031049 | 082051 -7773 2.0542 -378413 | 705504
MPRK 037612 | 047561 5392 6819 790814 | 429941
MGMSHS | -010435 | 052551 -0762 3840 198571 | 842790
MSMP -044310 | 055556 _2614 3278 797575 | 426014
MBP 268924 | 067126 5.4398 13578 4006239 | .000086
MzV 037575 | 074040 9652 1.9019 507502 | 612332
R R, Adjusted R, F Std.Error p<
758 501 546 20.358 70.762 000

From this table it can be seen that from the predictor
variables (basic motor variables) a statistically
significant impact on the criterion have: the variable
Throwing a medicine ball from lying 3 kg. (MFML)
with a value of the BETA coefficient BETA =.311 and
with a significance level of p = .000; shot put
(MFGPG) with a value of the BETA coefficient BETA
= .223 and with a significance level of p = .000;
Bench press 50 kg. for 15 sec. (MBP50 kg.) with a
value of the BETA coefficient = .268 and with a level
of significance of p = .000.

The influence of the predictors (basic motor
variables) on the criterion Long jump (KSKDAL)
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shown in table no.3. The values in the table indicate
that there is a statistically significant influence of the
predictive system on the fast variable criterion at the
level of p <0.000. The value of the multiple
correlation coefficient is high R = .736 which
confirms that the whole predictive system of basic
motor variables has a statistically significant impact
on the criterion variable Long jump. The coefficient
of determination R, = .512 explains the total
variability of the system of predictors with the
criterion of 51%. The remaining 49% can be
attributed to other characteristics and abilities.
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Table 3. Regression analysis of basic motor variables with the criterion variable — Shot put of 6 kg. (KFRGU6kg.)

BETA St. Err.of BETA B St. Err. of B 1211) p-level
Intercpt 138.8679 69.66562 1.99335 .047511
MSDM .169462 .086383 4507 22975 1.96176 .051106
MTOM .312631 .105814 .3338 11299 2.95455 .003487
MTJIN -.013847 .139223 -.0124 12462 -.09946 .920870
MTSN .074067 .128349 .0684 .11847 57707 .564506
MS30m -.152725 .062328 -23.7658 9.69894 -2.45035 .015086
MFML3kg -.064720 .068915 -.0311 .03308 -.93912 .348740
MFGPG .110169 .064764 .0565 .03320 1.70108 .090401
MSKT -.066497 .082402 -.4455 .55200 -.80699 420583
MSKP .025552 .085090 4019 1.33821 .30029 764249
MPRK .013784 .049323 1241 44421 .27947 .780158
MGMSHS .068927 .054497 3164 .25015 1.26477 .207349
MSMP .015604 .057614 .0578 .21352 .27083 .786784
MBP -.086111 .069613 -1.0942 .88456 -1.23700 217463
Mzv .156881 .076782 2.5314 1.23896 2.04319 042276
R R, Adjusted R, F Std.Error p<
/36 542 5712 17.872 46.098 .000

From this table it can be seen that from the predictor
variables (basic motor variables) the statistically
significant influence on the criterion have the
variables: Triple jump (MTOM) with value of BETA
coefficient BETA = .312 and with significance level of
p =.003, Sprint of 30 m (MS30m) with a value of the
BETA coefficient BETA = -. 152 and with a level of
significance of p = .015 and Bar pull-ups (MZB) with
a value of the BETA coefficient BETA = .156 and with
a level of significance of p = .042. While in the rest
of the predictor variables there is no special impact
on the criterion. Influence of predictors (basic motor
variables) on the criterion Running 400 m. (KT40m.)
shown in table no.4. It can be concluded that a
statistical impact on the level of 0.000 has been
established. The value of the multiple correlation
coefficient is relatively high R = .682 which finds that
the whole predictive system of basic motor variables
has a statistically significant impact on the criterion
variable running at 400 m. The coefficient of
determination R, = .465 explains the total variability
of the predictors system with the criterion of 46%.
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The remaining 54% can be attributed to other
characteristics and abilities. From this table it can be
seen that from the predictor variables (basic motor
variables) only the variable Sprint at 30 m has a
statistically significant impact on the criterion. With a
value of the BETA coefficient BETA = .440 and with
a significance level p = .000. While in the rest of the
predictor variables there is no special impact on the
criterion Running at 400 m.

Influence of predictors (basic motor variables) on the
criterion at Running 1000 m. (KT1000m) shown in
Table 5 indicates that it is statistically significant (p
<0.000). The value of the multiple correlation
coefficient is high R = .637 which confirms that the
whole predictive system of basic motor variables has
a statistically significant impact on the criterion
variable running at 1000 m. While the coefficient of
determination is R, = .406 which explains the total
variability of the system of predictors with the
criterion of 40%. The remaining 60% can be
attributed to other features and capabilities.
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Table 4. Regression analysis of basic motor variables with the criterion variable - Running at 400 m. (KT400m.)

BETA St. Err.of BETA B St. Err. of B 1(211) p-level
Intercpt 54.29849 14.90139 3.64385 .000338
MSDM -.066045 .093381 -.03476 .04914 -.70726 480182
MTOM -.106004 .114386 -.02240 .02417 -.92671 .355133
MTIN -.205049 .150502 -.03632 .02666 -1.36243 174514
MTSN .228601 .138748 .04175 .02534 1.64760 .100922
MS30m 440634 .067377 13.56738 2.07459 6.53979 .000000
MFML3kg -.053293 .074498 -.00506 .00707 -.71536 475178
MFGPG -.003620 .070011 -.00037 .00710 -.05170 .958813
MSKT .090397 .089078 .11982 .11807 1.01482 .311355
MSKP -.073902 .091984 -.22997 .28624 -.80342 422638
MPRK -.047505 .053319 -.08465 .09502 -.89096 .373967
MGMSHS -.075002 .058913 -.06812 .05351 -1.27311 .204380
MSMP -.100686 .062282 -.07383 .04567 -1.61663 .107452
MBP .074310 .075252 .18684 .18921 .98747 .324542
Mzv -.104109 .083003 -.33240 .26501 -1.25428 211127
R R, Adjusted R, F Std.Error p<
0.682 0.465 0.429 13.119 9.860 .000

From table 5. it can be seen that from the predictor variables (basic motor variables) a statistically significant impact
on the criterion have: the variable Sprint at 30 m. (MS30m.) with a value of the BETA coefficient BETA = .299 and
with a level of significance p = .000 and back muscle workout on Swedish bench (MGMSHS) with a value of the
BETA coefficient BETA = -. 173 and with a level of significance p = .005.

Table 5. Regression analysis of basic motor variables with the criterion variable - Running at 1000 m. (KT1000m.)

BETA StéE{rA'Of B St. Err. of B t(211) p-level
Intercpt 2118574 | 5122312 | 413597 | .000051
MSDM _126115 | 098403 _2165 16893 128162 | 201382
MTOM -101477 | 120537 -.0699 08308 -84188 | 400811
MTIN 052510 | .158595 0303 09163 33110 740898
MTSN -024024 | 146208 -0143 08711 16432 | 869640
MS30m 299376 | .071000 30.0697 7.13135 421655 | 000037
MFML3kg | -001125 | .078504 -0003 02432 _01434 | 988575
MFGPG 137538 | 073776 0455 02441 186427 | 063672
MSKT 1030249 | 093867 -1308 40587 -32226 | .747576
MSKP - 164401 | 096930 11,6688 98395 169608 | .091346
MPRK 023042 | 056186 1339 32661 41010 682150
MGMSHS | -173910 | .062080 5152 18393 280137 | .005562
MSMP “117287 | 065630 -2806 15699 178709 | 075358
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MBP .106605 .079299 .8743 .65039 1.34434 .180281
Mzv .019148 .087466 .1994 .91097 .21892 .826926
R R, Adjusted R, F Std.Error p<
0.637 0.406 0.366 10.316 33.894 .000
DISCUSSION functional variables vital lung capacity and systolic

Analyzing the available literature, there are studies
that compare the influence of anthropometric
characteristics and motor skills, which are related to
certain athletic disciplines. Of all the racing
disciplines including short, medium and long
distance running, the sprint as a running technique
is among the first to start with general training for
children aged 10-12 and specialized exercises for 14-
16 year olds (Bompa, 2000). Very few articles focus
on running sprint for athletes and students under the
age of 14. Some authors believe that functional and
motor abilities are among the most important
abilities used for success in sprint running
(Homenkov 1977; Brown, Ferrinho and Santana
2000; Milanovic 2007). Antekolovi et al., (2003)
based on structural analysis explains that plyometric
training or training for the development of explosive
force and speed affects the development of strength
as the ability and muscle speed of the legs and hips.
Apart from the fact that the type of training affects
the quality of the muscles, it also increases the value
of the results in the basic manifesting abilities such
as: jumps, start acceleration, sprints and movements
by changing the direction of movement (agility).
Jakoljevic & Batricevic, (2008), in their study tried to
determine the quantitative differences between
motor and functional abilities under the influence of
an experimental model for the development of
explosive force. The study was longitudinal in nature
and lasted 8 weeks with 32 hours of training.
Possible differences between the initial and final
measurements between motor and functional
abilities were analyzed using t-test for small
dependent specimens and discriminant analysis. It
was determined that in the final measurement of the
experiment was found to show a statistically
significant difference from the application of the
experimental model for the development of
explosive force, mostly between motor variables for
assessing repetitive and explosive force and
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