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Abstract. The purpose of this experimental study was to determine the effects of a skill-based exercise
program on the motor skills of a group of elementary school students. The study was
conducted on 90 participants, with an average age of 13, randomly divided into two groups:
an experimental [n = 39 (19 girls and 20 boys)] and a control group [n = 51 (24 girls and 27
boys)]. The motor skills were tested at the initial and final measurements. Motor skills were
evaluated by 3 flexibility tests, 4 force and strength tests, 4 speed, acceleration and agility
tests, and 1 test for assessing cardiorespiratory fitness. After conducting the 16-week
program of skill-based exercises and small-sided games related to volleyball, all the
parameters of motor skills statistically significantly increased in the experimental group
(except for speed among the boys). In the experimental period, the control group did not
notice any significant changes in the parameters of the motor skills. The results of this study
showed that there were no significant differences in the impact of the two programs on motor
skills at the multivariate level but that at the univariate level it was noted that the experimental
group of participants following the experimental program had better results compared to the
control group of participants in terms of speed and agility tests, for both genders, as well as
force and strength among the girls, and cardiorespiratory fitness among the boys. The
obtained results indicate that the program of skill-based exercises and small-sided games
related to volleyball is suitable for the development of the flexibility, force and strength, and
agility of elementary school students.
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Introduction

The physical education curriculum plays a significant role in the education of an
individual with the aim of using adequate physical activities to contribute to the optimum
development of an individual, their growth, motor skills development, and psycho-social
characteristics (Hardman, 2007). The harmonic motor skills development of the students
creates realistic predispositions to successful completion of other tasks and objectives
defined by the school curriculum, which includes the adoption of the content of sports and
technique education, in accordance with the age and gender of the students. Based on
previous studies on the nature and quality of the physical education curriculum (Todorovski,
1994; Sallis et al., 1997; Stojanovi¢, 1998; Brankovi¢, 2001; Milenkovi¢, 2002; Dragi¢, 2003;
Koutedakis & Bouziotas, 2003; Jurg et al., 2006; Stamatovi¢ & gekeljic’, 2006), we could
conclude that it is not only insufficiently oriented towards systematic and versatile physical
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exercise, but that it lacks the necessary intensity which could provide stimuli that would
improve the physical development and the motor skills of school children (Pate et al., 2006).
The question of intensification of physical education classes is more and more urgent, since
practice has shown that in the physical education curriculum, neither weekly class load, nor
the applied content and workload within regular and elective classes, can fully achieve the
defined goals and objectives. The method used to determine modality and workload volume
during classes and distribution of the workload have not been studied to a satisfactory extent,
since it represents a very complex process, and becomes an inexhaustible source for further
study and the design of more and more precise solutions (Pate et al., 2006).

Skill-based exercises are very similar in structure, intensity and duration to the movements
of volleyball players during a match (Grgantov, 2003). The similarity between training and
competition exercises provides desirable stimuli for the muscles that are important in specific
movements in the competition, according to Trajkovi¢ (2015). The use of skill-based
exercises allows the simulation of collective sports movement patterns, with an environment
in which the student has to exercise actively under pressure and high intensity (Gabbet, 2002).
Skill-based exercises are aimed at faster adoption of a technique (or set of techniques) as a
goal, and then the nature of the exercise or game is manipulated to achieve the desired
workload intensity.

The small-sided games “mini-volleyball” is designed to simplify the rules by reducing the
size of the playing court, changing the number of players and the team and allowing students
to make more frequent contact with the ball in order to contribute to the greater intensification
of the game and faster and easier adoption of volleyball techniques (Mareli¢ et al., 2000).

The main aim of this research is to determine the effects of the experimental model of
skill-based exercises and small sided games related to volleyball, which were conducted
during elective physical education classes during one semester, on the transformation of
motor skills of the experimental group of participants during the experimental period. The
additional aim of this research was to determine the effects of a regular physical education
curriculum on the motor skills development of the control group of participants during the
same period.

Materials and Methods
The sample of participants

The sample for this study comprised 7th grade students of Dusko Radovi¢ Elementary
School in Ni§, aged 13 + 6 months. The sample included each student who voluntarily
agreed to participate in the study, by following a complete program of testing and physical
exercise, with the consent of the parents. The additional condition was that the students
should not be exempted from physical education classes and must be clinically healthy on
the testing days. For the final processing, only the results of the participants who
participated in both measurements (initial and final) and had not more than two absences
per month were included. The participant were divided into two groups:

1. An experimental group (n = 39), consisted of 19 girls (BH: 160.75 cm; BM: 55.32
kg) and 20 boys (BH: 164.28 cm; BM: 56.44 kg) and

2. A control group (n = 51), consisted of 24 girls (BH: 159.10 cm; BM: 48.04 kg) and
27 boys (BH: 166.30 cm; BM: 56.76 kQ).
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Instruments and procedure

Instruments for anthropometric characteristics assessment included:
1. Body height - BH (cm)
2. Body mass - BM (kg)
Instruments for motor skills assessment included:
= Flexibility tests
— Straight leg raise- SLR (°)
— Trunk extension - EKST (°)
— Sitand reach-FLEX (cm)
= Muscle force and explosive strength tests
— Forearm flexion- FFL(N)
— Isometric mid-thigh pull — IMTP (N)
— Squat jump- SJ (cm)
— Countermovement jump- CMJ (cm)
= Speed and acceleration test
— Sprint 30m with split time at 5m and 10m distance - 30M, 5M, 10M (sec)
= Agility tests
—T-test—TT (sec)
— Hexagon Agility Test — HEX (sec)
— Japantest — JAPT (sec)
= A cardiorespiratory fitness test
— Shuttle run — 20m “Beep test ““ - VO,max (MI/Min/kg).

Body height was measured using a Martin anthropometer GPM 101 (GPM GmbH
Switzerland). Body weight was measured using an OMRON BF511 electronic scale (Omron,
Japan). A wall goniometer was used in the flexibility tests, as was as a wooden box for the sit
and reach test. For the evaluation of force and strength, bicep flexion and trunk extension
were tested. Muscle potential was measured under isometric conditions. The Japanese digital
force gauge IMADA Z2H-1100 with WinWedge 3.4 software, TAL (Technologies,
Philadelphia, PA, USA) was used for force estimation. To assess the explosive strength of the
lower limbs (SJ, CMJ), an optical system for measuring vertical jump height OPTOJUMP
(Microgate, Italy) was used. For the speed and agility tests, an electronic time-measuring
device with photocells, Wireless Training Timer SEM Witty (Microgate, Italy), was used.
The “beep test” was taken from the Eurofit battery, described by Adams et al. (1988).

The control group had 3 classes per week - regular physical education classes (two classes)
and an elective physical education class (volleyball - one class) according to the curriculum of
the Serbian Ministry of Education (Sluzbeni glasnik RS — Prosvetni glasnik, 2006).

The experimental group also had 3 classes per week - regular physical education classes
(two classes) according to the curriculum of the Serbian Ministry of Education and an elective
physical education class (volleyball - one class) according to the experimental program of
skill-based exercises and small-sided games.

The participants of the experimental group carried out the experimental program of
skill-based exercises and small-sided games during elective physical education class with a
four-part class structure, which included a specific volleyball warm-up for 3-5 minutes with
high intensity activities in the function of physically introducing the students to the
upcoming activities, muscle-strengthening and mobility increase exercises, and in the main
part of the class, high-intensity skill-based exercises and small-sided games 2 on 2, 3 on 3
and 4 on 4 (mini-volleyball).
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Statistical analysis

Kolmogorov-Smirnov test was applied to analyze the result distribution for the initial and
final measurements for both groups. To determine the differences between the initial and final
measurements of the participants, a univariate analysis of variance for repeated measures
(ANOVA) was applied. The effect size was calculated using the partial eta squared (nzp),
according to Keppel (1991). Effect size (ES) values are classified according to Ferguson
(2009) as: no effects if 0 <n%,<0.05; small effect (SE) if 0.05 <n’,<0.26; moderate effect (ME)
if 0.26 <n%;<0.64; and a large effect (LE) if n’,> 0.64. Multivariate and univariate analysis of
covariance (MANCOVA/ANCOVA) were used to determine the effects of the experimental
program. Statistical significance was determined at p<0.05. The data were processed using the
statistical package STATISTICA 10.0 for Windows (StatSoft, Inc., Tulsa).

Results

The obtained results of the Kolmogorov-Smirnov test on the initial and final measurement
of motor skills of the girls in experimental group (Table 1) and control group (Table 2),
confirmed the assumption of optimal statistical characteristics of all the applied variables and
their normal distribution, which is the assumption for all the other parametric statistical
analyses. Among the boys, the Kolmogorov-Smirnov test confirmed the assumption of the
normal distribution of the results in all the applied variables on the initial and final
measurement of the motor skills of the boys in the experimental group (Table 3) and the
control group (Table 4).

Table 1. Differences between initial and final measurements for the experimental group of girls

Variable | Mea”F IStd' De"'F IK'S (d)F F(1:18) ES

SLR (°) 90.84 101.74* 1262 1661 018 0.11 14.14 0.44™
EKST () 17.53 19.95*  4.88 538 017 018 970 0.35™
FLEX (cm) 2504 27.48* 694 509 019 012 6.28 0.26"F
FFL (N) 180.32 198.05* 35.88 39.97 0.7 0.15 13.66 0.43“"
IMTP (N) 615.00 676.00* 16120 157.88 0.14 012 3856 0.68"
SJ (cm) 18.17 20.11*  3.63 416 015 0.08 1450 045"
CMJ (cm) 20.15 22.24*  4.04 448 0.3 013 1429 0.44“°
5M (s) 146 131* 011 012 013 010 31.13 063"
10M (s) 244  220* 016 018 011 012 4058 0.69'°
30M (s) 620 593* 062 053 016 019 2769 061"
TT (s) 14.83 13.48*  0.86 113 016 0.14 3881 0.68"F
HEX (s) 1526 1366* 178 117 014 0.16 23.80 057"F
JAPT (s) 11.51 1058*  1.58 114 013 011 2753 0.60""

VO, (M/min/kg)  29.20  29.60*  5.96 589 014 015 2482 0.58"
Legend: Mean —arithmetic means; Std.Dev. —standard deviation; * - significant at the p<0.05 level;
| — initial measurement; F — final measurement; K-S (d) —significance of the Kolmogorov-Smirnov
coefficient; F — F test value; ES — Effect Size

Based on the results of the descriptive statistical analysis, the assumption of normal
distribution of the results in all the groups was confirmed, and thus further analyses were
made possible by the parametric statistical method “analysis of variance ANOVA -
repeated measures” to determine the differences between the initial and final measurements
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as well as the “analysis of covariance MANCOVA/ANCOVA” to determine the effects of
the experimental program.

Inspection of the results of the univariate analysis of the differences between the initial
and final measurements of the experimental group of girls (Table 1) reveals that all the
variables of motor skills have statistically significantly better results on the final
measurement compared to the initial measurement. Differences between the measurements
with a large effect are manifested in the variables TT (F = 38.81; ES = 0.68), IMTP (F =
38.56; ES = 0.68) and 10M (F = 40.58; ES = 0.69), while the differences with moderate
effects are observed in the remaining variables.

The results of univariate analysis of the differences between the initial and final
measurements of the control group of girls (Table 2) indicate that there were no statistically
significant differences in any of the studied variables of motor skills.

Table 2. Differences between initial and final measurements for the control group of girls

Variable | Mean - IStd' De"l': | K-S (d)F F(1:23) ES

SLR () 86.96 88.04 17.09 1845 015 0.10 030 0.01™
EKST (°) 18.00 1842  6.94 634 013  0.17 1.60 0.07*
FLEX (cm) 2105 2222 698 672 017  0.09 278  0.11°%*
FFL (N) 17463 16171 41.05 4514 011 012 417 0.15%
IMTP (N) 544.92 537.96 179.92 179.30 0.10 0.5 0.06  0.00"
SJ (cm) 19.68 1964 315 294 015 0.3 0.01  0.00"*
CMJ (cm) 2093 2097 293 355 011 011 0.00  0.00"
5M (s) 133 132 016 013 015 0.15 0.04 0.00"°
10M (s) 223 222 023 016 013  0.10 019 0.01"¢
30M (s) 599 592  0.60 040 017  0.09 034 0.01™
TT (5) 1478 1481  2.07 1.86 0.13  0.18 0.03  0.00"°
HEX (s) 16.75 16.67 3.32 318 015 013 0.02 0.00"
JAPT (s) 1158 11.38 151 1.08 009 011 0.60 0.03"F

VO, (M/min/kg)  25.38 2528  4.72 459 020 019 0.85 0.04"°
Legend: Mean —arithmetic means; Std.Dev. —standard deviation; * - significant at the p<0.05 level;
| — initial measurement; F — final measurement; K-S (d) —significance of the Kolmogorov-Smirnov
coefficient; F — F test value; ES — Effect Size.

In the results of the univariate analysis of the differences between the initial and final
measurements of the experimental group of boys (Table 3), it is observed that all the
applied motor skills variables have better results at the numerical level at the final
measurement, while a statistically significant difference was observed in ten variables. A
significant difference between the measurements with a highest but still moderate effect
was manifested in the test - HEX (F = 17.39; ES = 0.48), TT (F = 17.09; ES = 0.47), and a
difference with a small effect was observed for the test - SLR (F = 5.50; ES = 0.22).

There were no statistically significant differences in the results of the control group of
boys (Table 4) for any of the studied variables of motor skills.

A multivariate analysis of covariance of the applied motor skills variables between the
experimental and control group of girls at the final measurement with partialization and
neutralization of the recorded differences at the initial measurement is shown in Table 5.
After analysis it can be stated that no statistically significant difference among the groups at
the required level of Q < .05 was found. It is evident that the experimental program of skill-
based exercises and small-sided games at the multivariate level had no greater effect on
motor skills than the school physical education program.
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Table 3. Differences between initial and final measurements for the experimental group of boys

Variable e IStd' 2o IK'S (d)F F(119) ES
SLR (°) 79.60 85.35* 1334 1161 011 0.19 550 0.22%
EKST (9 18.70 2155 700 699 0.08 0.14 1.83 0.09%
FLEX (cm) 1441 16.60* 717 730 0.08 0.17 6.14 0.24°
FFL (N) 203.90 21570 5335 4949 015 0.3 2.10 0.10*
IMTP (N) 763.10 826.35* 139.84 141.17 0.5 0.3 7.07 027"
SJ (cm) 21.02 22.89* 538 472 015 0.2 9.11 0.32"¢
CMJ (cm) 2222 2440 467 458 019 007 1420 0.43"F
5M (s) 1.31  1.28 011 014 014 023 3.93 0.17%F
10M (s) 219 213 017 019 015 0.20 9.62 0.34"¢
30M (s) 5.68  5.58 045 054 014 0.8 1.90 0.09%*
TT (5) 1417 12.80* 152  1.07 011 013  17.09 047"
HEX (5) 16.00 14.22* 234 187 012 016  17.39 0.48"F
JAPT (s) 1081 10.08* 099  1.29 012 012 1319 041"

VOomax(Ml/min/kg)  31.97 32.54* 7.00 6.57 016 0.14 1454 0.43“¢
Legend: Mean —arithmetic means; Std.Dev. —standard deviation; * - significant at the p<0.05 level;
| — initial measurement; F — final measurement; K-S (d) —significance of the Kolmogorov-Smirnov

coefficient; F — F test value; ES — Effect Size

Table 4. Differences between initial and final measurements for the control group of boys

Variable | Mean - IStd' De"'F IK'S (d)F F(126)  ES

SLR (°) 86.85 87.30 1544 1265 010 010 0.04 0.00™
EKST (°) 17.67 1848 990 1049 020 0.18 017 0.01"°
FLEX (cm) 1546 1603 643 58 0.0 010 322 0.11%F
FFL (N) 25093 252.74 61.66 7510 0.1 0.3 0.07 0.00"
IMTP (N) 878.96 903.11 19351 209.34 0.8 0.0 157 0.06*
SJ (cm) 2394 2415 411 455 012 0415 010 0.0
CMJ (cm) 2538 2566 439 412 009 007 026 0.01"F
5M (s) 1.27 1.26 014 014 011 012 029 0.01™
10M (s) 2.13 210 019 016 017 013 080 0.03"
30M (s) 5.38 536 040 043 012 011 031 0.01"¢
TT(s) 13.09 1286 181 130 014 015 089 0.03"F
HEX (s) 1687 1645 310 282 008 013 062 0.02"
JAPT (s) 9.74 955 1.03 081 014 017 3.03 0.10%*

VO,ma (MI/min/kg)  31.93 31.80 6.50 6.35 0.17 0.13 1.45 0.05°F
Legend: Mean —arithmetic means; Std.Dev. —standard deviation; * - significant at the p<0.05 level;
| — initial measurement; F — final measurement; K-S (d) —significance of the Kolmogorov-Smirnov

coefficient; F — F test value; ES — Effect Size

At the univariate level (Table 5), a statistically significant difference was observed in
flexibility (SLR: F = 8.95, p = 0.006), force and strength (FFL: F = 11.88, p = 0.002; SJ: F
=5.44, p =0.027 and CMJ: F = 4.29, p = 0.048), as well as in agility (SLR: F =8.95, p =
0.006), where the experimental group of girls achieved better results. The other variables
did not show a statistically significant difference between the groups, but it is evident that
in all the motor skills tests, the experimental group of girls achieved greater progress than
the control group of girls.
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Table 5. Differences between the effects of two programs on motor skills
(MANCOVA/ANCOVA) - girls

Adj. Mean Adj. Mean

. 201

Variable EKS KON F(1; 27) p
SLR (°) 101.41 88.37 8.95 0.006*
EKST () 20.00 18.36 2.90 0.100
FLEX (cm) 26.41 23.29 4.08 0.053
FFL (N) 197.54 162.22 11.88 0.002*
IMTP (N) 637.56 576.40 2.66 0.115
SJ (cm) 20.82 18.92 5.44 0.027*
CMJ (cm) 22.79 20.42 4.29 0.048*
5M (s) 1.31 1.32 0.03 0.865
10M (s) 2.21 2.21 0.01 0.942
30M (s) 5.97 5.88 0.41 0.529
TT (s) 13.79 14.50 2.62 0.117
HEX (s) 14.53 15.80 2.98 0.096
JAPT (s) 10.61 11.35 5.37 0.028*
VOmm(Ml/min/kg) 27.58 27.30 2.10 0.159
Wilks Lambda F Effect - df Error - df Q
0.359 1.79 14 14 0.144

Legend: Adjusted means — adjusted values of the arithmetic means; F* — value of the F-test coefficient;
* - statistical significance; Wilks lambda — value of the Wilk's test coefficient for group centroid equality;
F! — value of the F-test coefficient for the significance of Wilk' lambda; Effect df;

Error df — degrees of freedom; Q — centroid difference significance.

Table 6. Differences between the effects of two programs on motor skills
(MANCOVA/ANCOVA) - boys

Adj. Mean Adj. Mean

. 274 .
Variable EKS KON F(1; 31) p
SLR (°) 86.58 86.06 0.02 0.885
EKST () 19.93 20.10 0.00 0.945
FLEX (cm) 18.09 14.54 10.40 0.003*
FFL (N) 241.00 227.44 1.00 0.325
IMTP (N) 900.30 829.16 3.85 0.059
SJ (cm) 24.51 22.53 2.47 0.126
CMJ (cm) 25.47 2459 0.76 0.389
5M (s) 1.25 1.29 2.12 0.155
10M (5) 2.08 2.15 2.54 0.121
30M (s) 5.40 5.53 1.60 0.216
TT (5) 12.57 13.09 1.72 0.199
HEX (s) 14.16 16.50 8.04 0.008*
JAPT (5) 9.68 9.95 0.98 0.331
VO, max(Ml/min/kg) 32.41 31.93 5.74 0.023*
Wilks Lambda F Effect - df Error - df Q
0.393 1.99 14 18 0.085

Legend: Adjusted means — adjusted values of the arithmetic means; F* — value of the F-test coefficient;
* — statistical significance; Wilks lambda — value of the Wilk's test coefficient for group centroid equality;
F! — value of the F-test coefficient for the significance of Wilk' lambda; Effect df;

Error df — degrees of freedom; Q — centroid difference significance.
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Further analysis of Table 6 shows that there is no statistically significant difference
between the groups of boys at the multivariate level. The experimental program of skill-based
exercises had no greater effects on motor skills than the school physical education program
among boys at the multivariate level, while at the univariate level, a statistically significant
difference was observed in flexibility (FLEX: F = 10.40, p = 0.003), agility (HEX: F = 8.04,
p = 0.008) and cardiorespiratory fitness (VO,max: F = 5.74, p = 0.023) where the boys of the
experimental group achieved better results than those of the control group. It is evident that
the boys from the experimental group made greater progress than the boys of the control

group, while no statistical significance was observed in the other variables.

Discussion

In the experimental groups that participated in the specially designed program of skill-
based exercises and small-sided games in volleyball in a third physical education class
(elective PE class), girls achieved significantly better results on all the applied motor skills
tests, while the boys also achieved significantly better results on all the tests except in the
speed assessment test.

In the control groups of girls and boys who attended regular physical education classes,
no significant differences were observed on any of motor skills tests.

After the univariate analysis of covariance with partialization of the results at the initial
measurement, it was possible to determine the effectiveness of the applied experimental
program of skill-based exercises and small-sided games. Based on the observed differences
in Table 5, it can be concluded that the experimental program had a significant effect on the
increase in flexibility, force, explosive strength, and agility in the experimental group of
girls, while in the experimental group of boys the experimental program had a significant
effect on the increase in flexibility, agility, and cardiorespiratory fitness (Table 6).

This outcome of the control group was expected, considering that many previous studies
addressed the problems of character, quality, and intensification of physical education classes,
indicating that current physical education is insufficiently oriented toward systematic and
versatile physical exercise, and that it also lacks the appropriate volume and intensity that would
cause stimuli that would improve the physical development and motor skills of elementary
school children (Todorovski, 1994; Sallis et al., 1997; Stojanovi¢, 1998; Brankovié¢, 2001;
Milenkovié¢, 2002; Dragié, 2003; Koutedakis et al., 2003; Jurg et al., 2006; Pate et al., 20006;
Stamatovic et al., 2006). In a study by Pordi¢ et al. (2008), the authors draw attention to the
negative trend of student physical activity, especially among the girls who are much less active
than the boys from the fifth to the eighth grade.

The obtained results for the experimental groups are the effects of a specially designed
program of skill-based exercises and small-sided games, implemented over a period of 16
weeks, with appropriate intensification of the elective physical education class, and as such
proved to be much more effective than the school physical education curriculum. The basis
of the application of skill-based exercises and small-sided games was found in earlier
research by Gabbett (2008), where skill-based exercises and small-sided games have shown
improvements in the vertical jump, volleyball spike jump, speed, agility, upper extremity
muscle strength, as well as in maximal aerobic capacity of students aged 12, and volleyball
players aged 15 (Hussein, 2012). In Trajkovi¢ (2015), the author included skill-based
volleyball exercises in the experimental program, which contributed to the development of
explosive leg strength in adolescents. Another study conducted in Japan on a sample of
11.5-year-old students, Toyoda (2011) obtained similar results indicating that students who
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practiced mini-volleyball were superior in the vertical jump and back extensor strength
compared to their peers.

The results obtained on the effectiveness of the implemented experimental program are in
accordance with previous research which investigated the intensification of physical education
classes by evaluating specially designed programs with volleyball and basketball content as part
of the curriculum or as extracurricular activities. In a study by Ljubojevi¢ et al. (2011),
basketball content has shown to have positive effects on the development of all the motor skills
of boys on a smaller scale and of girls on a larger scale. In numerous studies (Bajri¢ et al., 2012;
Korjeni¢ et al., 2012; gmigalovic’ et al., 2012; Nesi¢ et al., 2013), the authors applied content
from volleyball and obtained results that showed positive effects on the development of basic
motor skills and situational motor skills. Sozen (2012) managed to induce positive changes of
agility and flexibility in girls by conducting volleyball training as an additional activity in
physical education. In a study by Selmanovi¢ et al. (2013), participation in an experimental
program, which included skill-based volleyball training exercises and mini volleyball as an
additional activity for a period of nine months during regular physical education classes, showed
positive changes in vertical jump height among fifth grade boys.

The achieved progress among the girls and boys of the experimental groups, in terms of
motor skills, can be attributed to the applied experimental treatment, but it should be taken
into consideration that the study sample included adolescents where growth and development
surges occur, especially for certain motor skills. An accelerated occurrence rate is
characteristic of “sensitive periods”, in which specific effects provoke an increased reaction of
the body, especially in “critical periods” which are part (a phase) of the sensitive period in
which stimulation must occur if we want to achieve targeted developmental effects
(Koprivica, 2002). Kamen (2001) states that the development of the motor skills of girls and
boys is relatively uniform until the age of 12 or 13, but some authors state that girls’
maturation occurs earlier, thus the sensitive periods of development of some motor skills
occur earlier than they do among boys, because girls enter puberty earlier (Koprivica, 2002;
Malina, 2004). Before puberty begins, focus should be on the development of certain motor
skills as girls mature earlier, enter and exit puberty earlier, and reach a definitive body height
and performance plateau in some motor skills (Koprivica, 2002).

Based on the mentioned facts about the sensitive periods of motor development, it can be
concluded that the results of this research, where the participants were in the “sensitive” stage of
development, are in agreement with the fact that the period of middle school age (11-15 years) is
a period in which there are optimal conditions for the development of flexibility, static force,
explosive strength, agility, and cardiorespiratory fitness (Koprivica, 2002). The experimental
program with its content of skill-based exercises and small-sided games (mini volleyball) caused
changes in the development of these motor skills in accordance with the sensitive and critical
periods, when the most optimal conditions for the motor quality establishment of students with a
chronological age of 13 + 6 years are present. For these reasons, it is very important to monitor
sensitive periods for the development of targeted motor skills in a targeted population when it
comes to planning and programming physical education classes to meet the needs of students, as
well as their motor and bio-psycho-sociological development.

From the results of this research, it can be concluded that the experimental program of skill-
based exercises, designed to increase the intensity of the elective physical education class
(volleyball), contributed to a significant increase in the motor skills of the experimental groups
of students. By comparing the effects of such a program and the current physical education
curriculum, information was obtained that clearly indicates the greater effectiveness and
superiority of the experimental program.
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UTICAJ PROGRAMA SITUACIONIH VEZBI
NA MOTORICKE SPOSOBNOSTI UCENIKA

Darko Stojanovi¢, Zoran Momgéilovi¢, Tijana Stojanovi¢, Toplica Stojanovi¢

Sazetak. Osnovni cilj ovog eksperimentalnog istrazivanja je da utvrdi uticaj programa situacionih vezbi
na motoricke sposobnosti u€enika. U istraZivanju je uCestvovalo 90 ispitanika, prosecne
starosti 13 godina koji su slu€ajnim izborom podeljeni u dve grupe: eksperimentalna [E; n=39
(19 devojcica i 20 decaka)] i kontrolna grupa [K; n=51 (24 devojcica i 27 de¢aka)]. Kod svih
ispitanika su na inicijalnom i finalnom merenju testirane motoricke sposobnosti. Motoricke
sposobnosti su procenjivane primenom: 3 testa za procenu fleksibilnosti, 4 testa za procenu
sile i snage, 4 testa za procenu brzine i ubrzanja i agilnosti i jedanza procenu kardiorespi-
ratorne izdrzljivosti. Nakon primene 16-to nedeljnog programa situacionih vezbi iz odbojke,
svi parametri motorickih sposobnosti statisticki znacajno su se povecali kod eksperimentalne
grupe (osim brzine kod dec¢aka). U eksperimentalnom periodu ispitanici kontrolne grupe nisu
zabelezili znaCajne promene u parametrima motori¢kih sposobnosti. Rezultati ovog istrazi-
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Kljuéne reci:

vanja pokazali su da nije bilo znacajnijih razlika uticaja dvaju programa na motoricke spo-
sobnosti na multivarijantnom nivou, ali da je na univarijantnom nivou uo€eno da ispitanici
eksperimentalne grupe nakon primene eksperimentalnog programa imaju bolje rezultate u
odnosu na ispitanike kontrolne grupe u testovima gipkosti i agilnosti, kod oba pola, kao i sile i
snage kod devojica, odnosno aerobne izdrzljivosti kod de¢aka. Dobijeni rezultati ukazuju da
je program situacionih vezbi iz odbojke pogodan za razvoj gipkosti, sile i snage i agilnosti.

motoricke sposobnosti, uticaj programa, situacione vezbe, igra na skraéenom prostoru,
ucenici.



