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Abstract. The purpose of this experimental study was to determine the effects of a skill-
based exercise program on the body composition of adolescents. The study was conducted
on 90 participants, (age, 136 years), divided by gender then randomly assigned into two
sub-samples: the experimental [SS1, N=39 (EG1, 19 girls and EG2, 20 boys)] and the
control group [SS2, N=51 (CG1, 24 girls and CG2, 27 boys)]. Body composition
parameters were assessed by a caliper (skinfold thickness) and bioelectrical impedance
analyzer Omron BF511 (percentage of body fat tissue and muscle tissue). After conducting
the 16-week program of skill-based exercises and small-sided games (SSG) related to
volleyball, certain body composition parameters statistically significantly increased in the
experimental groups (except body fat percent in girls, and body fat mass in both genders).
In the experimental period, the SS2 increased in body fat tissue (both genders) and in
muscle tissue (girls), while a decrease in muscle tissue was recorded among the boys. The
results of this study showed no significant differences in the effects of the two programs on
body composition at the multivariate level for both genders. Furthermore, at the
univariate level it was noted that the students following the experimental program (SS1)
had better results compared to the SS2 of students in terms of the decrease of body fat
tissue, as well as the increase of muscle tissue for both genders. The obtained results
indicate that the program of skill-based exercises and SSG related to volleyball is suitable
for adequate intensification of PE classes and improvement of body composition

parameters of elementary school students.
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INTRODUCTION

Daily physical activity (PA) levels have decreased and the prevalence of obesity
increased in adolescents in the last 20 years. This global phenomenon is alarming for public
health, as obesity has reached epidemic proportions (WHO, 2016). The low level of PA is
defined as one of the many causal factors for obesity development (Hills, Andersen, &
Byrne, 2011; Ekelund et al., 2012). Excess body composition parameters such as body fat in
adolescents are associated with the risk of cardiovascular diseases, affecting quality of life
and reducing the average life expectancy (Pate, Heath, Dowda, & Trost, 1996; Rey-L6pez,
Vicente-Rodriguez, Biosca, & Moreno, 2008; Nathan & Moran, 2008; Han, Lawlor, &
Kimm, 2010; Regaieg et al., 2013; Stojanovi¢ & Brankovi¢, 2018). The main remedy for
adolescent’s obesity is an increase in the level of PA during leisure time but also in schools
as a part of the physical education (PE) curriculum.

The PE is very important part of education because it can contribute to growth, optimal
motor skills development, changes in body composition and psycho-social characteristics of
individual by proposing appropriate physical activities (Fairclough & Stratton, 2004;
Hardman, 2007).

Early studies investigating the quality of the PE curriculum showed that the current
curriculum is ineffective in the aspect of providing the appropriate frequency, duration and
intensity which could provide stimuli for anthropometric and physical fitness characteristics
improvement among adolescents (Sallis et al., 1997; Stojanovi¢, 1998; Brankovi¢, 2001;
Milenkovi¢, 2002; Dragi¢, 2003; Koutedakis & Bouziotas, 2003; Jurg et al., 2006; Kirk,
2006; Stamatovi¢ & Sekeljié, 2006; Trost, 2006). Based on the above stated facts, PE
curriculum goals and objectives cannot be accomplished at full scale, hence intensification
of PE classes becomes urgent to investigate (Stojanovié¢, Mom¢ilovi¢, Stojanovié, &
Stojanovi¢ 2019).

Determination of PE class modality and workload volume is very complex process and
it hasn’t been investigated to a satisfactory extent. It represents an inexhaustible source for
further study in order to find more precise solutions (Pate et al., 2006).

In a review paper by Harvey & Jarrett (2014), plenty of research has tried to find better
solutions for students’ engagement in PE classes through the implementation of sport
programs, modified games, small-sided and conditioned games using models with different
approaches (e.g. game-centered approaches - GCASs) than the traditional one.

Skill-based exercises (SBE) share similarity with real competitive volleyball situations
in aspect of structure and intensity of the player movement (Grgantov, 2003). This
similarity provides training exercises to be closer to competitive demands and also
contribute to engage preferable stimuli for the muscles that are important in specific
movements during competition (Trajkovi¢, 2015). SBE provide the simulation of volleyball
match movement patterns to students in such an environment they have to exercise actively
under pressure and high intensity (Gabbet, 2002). The purpose of SBE is faster technique
adoption, and manipulation of game or specific exercise to reach higher or to maintain
appropriate workload intensity.

The concept of small-sided games (SSG) such as “mini-volleyball” is based on
simplified rules of the game and reduced size of playing court in order to make game much
more intense. Also by reducing the number of players on court, students are making more
frequent contact with the ball ensuing easier and faster adoption of volleyball techniques
(Mareli¢, Jankovi¢, Resetar, & Mareli¢, 2000). As such, mini-volleyball makes the game
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much more intense and interesting, which fully meets the needs of students for PA, motor
and social development. In mini-volleyball, more precisely in the 3 vs. 3 game, in one set
more average contacts with the ball and fewer errors in the game are achieved. The students
achieve 27.7 ball contacts more compared to the traditional 6 vs. 6 game (ResSetar,
Burkovi¢, Mareli¢, & Borovina, 2008).

The aim of this study is to determine the effects of 16-week program of skill-based
exercises and SSG related to volleyball on changes in body composition parameters of
the experimental groups. The additional aim of this study is to determine the effects of a
regular PE curriculum on the body composition parameters of the control groups during
the same period.

METHODS
The sample of participants

The sample of participants were comprised of 90 seventh grade students (age: 1316
months) of the Elementary School “Dusko Radovi¢” in Ni§. The study sample involved
only students who agreed voluntarily to participate in the study followed by testing
program and physical exercise. Prior study, parental consents were obtained for every
participant. The study protects the children's privacy by allowing for anonymity and was
designed in compliance with the recommendations for clinical research of the World
Medical Association Declaration of Helsinki (2013). This study was also reviewed and
approved by the Ethics Committee of the Faculty of Sport and Physical Education,
University of Ni$. The additional inclusion criteria was that the students must be
clinically healthy during testing protocol and should not be exempted from PE classes.
For the final processing, only the results of the participants who participated in both
measurements (initial and final) and had no more than two absences per month were
included. The participants were firstly divided by gender than randomly assigned into the
experimental and control subsamples:
1. The experimental subsample (SS1), consisted of the group of 19 girls (EG1, BH:
160.75 cm; BM: 55.32 kg) and of the group of 20 boys (EG2, BH: 164.28 cm;
BM: 56.44 kg) and

2. The control subsample (SS2), consisted of the group of 24 girls (CG1, BH:
159.10 cm; BM: 48.04 kg) and of the group of 27 boys (CG2, BH: 166.30 cm; BM:
56.76 kg).

Anthropometric measurements and body composition

Following anthropometric assessment protocols by Norton et al. (2001) body height
(BH) was measured via Martin anthropometer GPM 101 (GPM GmbH Switzerland) and
values were recorded in millimeters (mm). Body mass (BM) was measured with a digital
body mass scale Omron BF511 (Omron Healthcare Co, Kyoto, Japan) with an accuracy
of 0.1 kg. Skinfold thickness was measured using GPM 6100 (GPM GmbH Switzerland),
at the triceps, subscapular and suprailiac sites, with an accuracy of 0.2 mm according to
the methodology recommended by the International Biological Program (Weiner &
Lourie, 1969). A GPM caliper provides a constant pressure of 10g/mm?2. The measurement
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results were evaluated 2 seconds after the grip was caught on the skin. All three sites of
skinfold thickness were summed up to provide the sum of skinfolds (SUM3). Body
composition components BF% and MM% were assessed using the BIA digital scale Omron
BF511. The participants were requested to avoid the following procedures before body
composition measurement as described by Rech, Cordeiro, Petroski, & Vasconcelos (2008):
not to perform any physical exercises during 12 hours before testing, not to eat or drink
anything during the four hours before the evaluation, to urinate at least 30 minutes before
the evaluation, not to take any diuretics during the seven days prior to the test.

Procedures

The SS2 students attended total of 3 classes per week. Two classes of regular PE and
one elective PE class (volleyball), following curriculum of the Serbian Ministry of
Education (Official Gazette of the Republic of Serbia, 2006).

The SS1 students also attended total of 3 classes per week. Two classes of regular PE
classes following curriculum of the Serbian Ministry of Education and an one elective PE
class (volleyball) following the experimental program of SBE and SSG.

The SS1 students followed up the 16-week experimental program of SBE and SSG
during elective PE class. Class was designed with classic four-part class structure, which
included 3-5 minutes intensity activities such as specific volleyball warm-up, muscle-
strengthening and mobility increase exercises in the function of physically introducing
the students to the upcoming activities. The main part of the class included skill-based
exercises with high intensity (70%-90% HRmax), and SSG (mini-volleyball) 2 vs. 2, 3
vs. 3and 4 vs. 4.

Statistical analyses

For the assumption of normality, the Kolmogorov-Smirnov test was applied to analyze
the result distribution for the initial and final measurements for both groups. Univariate
analysis of variance for repeated measures (ANOVA) was applied to determine the
differences between the initial and final measurements of the participants. 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 (NE) if 0 Sn2p<0.05;
small effect (SE) if 0.05 Sn2p<0.26; moderate effect (ME) if 0.26 Sn2p<0.64; and a large
effect (LE) if 1%>0.64. For determination of the effects of the experimental program
multivariate and univariate analysis of covariance (MANCOVA/ANCOVA) were used.
Level of statistical significance was set at p < 0.05. Statistical procedures and analyses were
conducted using the statistical package STATISTICA 10.0 for Windows (StatSoft, Inc.,
Tulsa).

RESULTS

The results of the Kolmogorov-Smirnov test for the body composition parameters at
the initial and final measurement of both genders in the SS1 and SS2, confirmed the
assumption of normal distribution for all included variables, thus the parametric statistical
analyses can be performed.
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After confirmed assumption of normality and observation of descriptive statistics
results across groups, further analyses were made possible by the parametric statistics.
To determine the differences between the initial and final measurements, repeated
measures ANOVA was carried out, as well as the MANCOVA/ANCOVA to determine
the effects of the experimental program.

The results of the univariate analysis of the differences between the initial and final
measurements of the EG1 of the girls (Table 1) showed that three body composition
parameters have statistically significantly better results at the final measurement compared
to the initial one. The difference between the measurements with a large effect was
manifested in the variable MM (F=31.66; ES=0.64), while the differences with moderate
effects are observed in SUM3 (F=22.30; ES=0.55) and MM% (F=21.70; ES=0.55).

Table 1 Differences between the initial and final measurements for the experimental
group of the girls (EG1)

Variables Mean Std. Dev. F (1;18) ES

In Fin In Fin
SuUMm3 M 40.91 38.13" 13.79 12.23 22.30 0.55E
BF% 0 25.56 25.32 8.19 8.27 3.83 0.18%¢
BF (9 14.94 14.88 8.05 7.83 0.37 0.02NE
MM O 33.32 33.74" 2.61 2.72 21.70 0.55ME
MM 9 18.20 18.59" 2.95 2.81 31.66 0.64'F

Legend: Mean - arithmetic means; Std.Dev. - standard deviation; ~ - significant at the p < 0.05 level;
In - initial measurement; Fin - final measurement; F - F test value; ES - Effect Size

The results of the univariate analysis of the differences between the initial and final
measurements of the CG1 of girls (Table 2) indicate that there were statistically
significant differences in BF (F=13.33; ES=0.37) and BF% (F=6.80; ES=SE) with better
results at the initial measurement (less body fat), and significantly better results in MM
(F=30.15; ES=0.57) at the final measurement.

Table 2 Differences between the initial and final measurements for the control group of
the girls (CG1)

Variables Mean Std. Dev. F (1;23) ES

In Fin In Fin
Sum3 ™M 35.70 37.31 7.90 8.43 2.63 0.10%F
BF% 0 20.69" 21.46 6.12 5.89 6.80 0.23%¢
BF (9 10.27" 10.92 4.13 4.15 13.33 0.37VE
MM OO 34.85 34.67 1.79 1.79 3.13 0.125
MM 9 16.67 17.07* 2.17 2.19 30.15 0.57ME

Legend: Mean - arithmetic means; Std.Dev. - standard deviation; ~ - significant at the p < 0.05 level;
In - initial measurement; Fin - final measurement; 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 EG2 of boys (Table 3), it is observed that four of the five applied
body composition variables have significantly better results at the final measurement. A
significant difference between the measurements with a large effect was manifested in —
SUM3 (F=36.41; ES=0.66), with a moderate effect among two variables — MM (F=15.37;
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ES=0.45) and BF% (F=12.67; ES=0.40), and a difference with a small effect was observed
for MM% (F=6.26; ES=0.25).

Table 3 Differences between the initial and final measurements for the experimental

group of the boys (EG2)
Variables Mean Std. Dev. F (1;19) ES
In Fin In Fin
Sum3 ™ 40.34 34.96" 13.74 12.77 36.41 0.66F
BF% 0 20.77 19.95" 7.33 7.23 12.67 0.40ME
BF k9 12.03 12.08 5.37 5.68 0.14 0.01N¢
MM OO 37.27 37.81" 3.00 2.79 6.26 0.25%¢
MM 9 20.92 22.08" 3.41 3.97 15.37 0.45ME

Legend: Mean - arithmetic means; Std.Dev. - standard deviation; ~ - significant at the p < 0.05 level;
In - initial measurement; Fin - final measurement; F - F test value; ES - Effect Size

The differences between the initial and final measurement for the CG2 of boys (Table
4), showed the presence of significant differences in three body composition parameters
with a better results at the initial measurement — BF (F=9.01; ES=0.26), MM% (F=7.93;
ES=0.23), and BF% (F=4.62; ES=0.26).

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

the boys (CG2)
Variables Mean Std. Dev. F (1;26) ES
In Fin In Fin
sum3 ™ 33.02 33.93 9.17 11.08 0.76 0.03"F
BF% 15.77" 16.33 6.26 5.67 4.62 0.15%
BF k9 8.97" 9.52 4.09 4.15 9.01 0.26ME
MM OO 39.41" 39.05 2.54 2.52 7.93 0.23%
MM 9 22.41 22.55 4.65 4.65 1.26 0.05%¢

Legend: Mean - arithmetic means; Std.Dev. - standard deviation; ~ - significant at the p < 0.05 level;
In - initial measurement; Fin - final measurement; F - F test value; ES - Effect Size

A multivariate analysis of covariance of the applied body composition variables
between the EG1 and CG1 of girls at the final measurement with controlling for initial
measurement (covariate) is shown in Table 5. After the analysis, it can be stated that a
statistically significant difference among the groups at the required level of Q<.05 was
found (Q=0.002). It is evident that the experimental program of SBE and SSG at the
multivariate level had a greater effect on body composition than the regular school PE
program.

Further analyses at the univariate level, (Table 5), reveal statistically significant
differences in muscle mass percent (MM%: F=11.98, p=0.001), sum of three skinfolds
(SUM3: F=9.21, p=0.004), body fat mass (BF: F=5.76, p=0.022) as well as in body fat
percent (BF%: F=5.25, p=0.028), where the EG1 of girls achieved better results. Muscle
mass — MM, did not show a statistically significant difference between the groups, but it
is evident that the EG of girls achieved greater progress than the CG1 of girls at the
numerical level.
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Table 5 The effects of the EG1 and CG1 programs on body composition among girls

(MANCOVA/ANCOVA)
Variables Adj. Mean Adj. Mean F(1; 36) p
EG CG
SuUMm3 M 35.67 39.77 9.21 0.004"
BF% 0 22.93" 23.85 5.25 0.028"
BF ko 12.60" 13.19 5.76 0.022"
MM O 34.49" 33.92 11.98 0.001"
Mm (@ 17.84 17.81 0.12 0.735
Wilks Lambda F! Effect - df Error - df Q
0.567 4.89 5 32 0.002*

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 shows that there is statistically significant difference between the groups of
boys at the multivariate level. The experimental program of SBE and SSG had greater
effects on the body composition parameters than the school PE program among boys at
the multivariate level (Q=0.005), while at the univariate level, statistically significant
differences were observed in the sum of three skinfolds (SUM3: F=13.92, p=0.001),
muscle mass percent (MM%: F=10.27, p=0.003), muscle mass (MM: F=7.19, p=0.011)
and body fat percent (BF%: F=6.44, p=0.015), where the boys of the EG2 achieved
better results than those of the CG2. It is evident that the boys from the EG2 made
greater progress than the boys of the CG2, while no statistical significance was observed
in body fat mass - BF.

Table 6 The effects of the EG and CG programs on body composition among boys

(MANCOVA/ANCOVA)
Variables Adj. Mean Adj. Mean F2(1; 40) p
EG CG
sum3 ™ 31.707 37.19 13.92 0.001"
BF% 17.68" 18.61 6.44 0.015"
BF &9 10.61 10.99 2.16 0.149
MM% 38.77" 38.08 10.27 0.003"
MM &9 22.66" 21.97 7.19 0.011"
Wilks Lambda = Effect - df Error - df Q
0.639 4.07 5 36 0.005"

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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DiscussIioN

The aim of this study was to determine the effects of the SBE and SSG program on the
body composition parameters of groups of adolescents. The additional aim of this study was
to determine the effects of the regular PE curriculum on the body composition parameters of
the CG.

The results of the present study showed that 13+6 year-old elementary school students
who participated in the SBE and SSG program (SS1) over a 16-week period showed a
decrease of skinfold thickness (both genders) and body fat tissue (boys), and an increase of
muscle tissue (both genders). Furthermore, the results showed that the students who
participate in the regular PE curriculum (SS2) over the same period, have increased body fat
tissue (both genders) and muscle tissue (girls), while a decrease in muscle tissue was
recorded among the boys.

After controling for the results from initial measurement, an analysis of covariance
showed significant differences between the effects of the two programs, with more
favourable changes in body composition parameters such as skinfold thickness, body fat
tissue, and muscle tissue in the SS1 than in the SS2, similar for both genders. The most
favourable changes with large effects occurred in the SUM3 variable which represents the
sum of three truncal skinfold thickness values (triceps, subscapular and suprailiac). While
body fat percent is a good indicator of the total amount of adipose tissue in the body,
anthropometric measures of truncal skinfolds are good indicators of the distribution of
subcutaneous adipose tissue in the central region which is known to be related with health
risks (Deurenberg, Pieters, & Hautvast, 1990; Snijder, Van Dam, Visser, & Seidell, 2005;
Pereira et al., 2015).

This outcome of the SS2 in both genders was expected, considering that many previous
studies characterize the regular PE curriculum as ineffective in terms of appropriate
frequency, duration and intensity (Milenkovi¢, 2002; Koutedakis & Bouziotas, 2003; Jurg
et al., 2006; Kirk, 2006; Trost, 2006). In the research by Zegnal-Koreti¢ (2017), the author
stated that there is a prevalence of overweight children, who are in the pre-obesity and
obesity phase, with a transition to higher grades. The author states that in the fifth grade
about 13% of overweight children (8% pre-obese; 4.9% obese) were recorded, while in the
8th grade 20% of overweight adolescents (14% pre-obese; 5.8% obese) were registered.
The above facts indicate that the current PE curriculum fails to meet the needs of students,
especially in a period of rapid growth and development, where engagement in PA is very
important for proper musculoskeletal development and body fat reduction.

The results obtained on the effectiveness of the implemented the SBE and SSG program
are in accordance with the previous studies evaluating specially designed sport-based
programs as a part of the curriculum, or as extracurricular activities (sports class, sport
specific training, etc.). Volleyball drills and skills combined with physical conditioning
increase the intensity of volleyball-specific training and as such can contribute to increased
muscle mass percent for a short period of 4 weeks among young female volleyball players
(Stojanovi¢, Besi¢, Stojanovi¢, Lili¢, & Zadraznik, 2018). In a study by Ljubojevi¢, Visnjié,
& 1li¢ (2012), content related to basketball showed positive effects on the morphological
characteristics in boys, to a smaller extent, and in girls, to a greater extent. Results from
studies that evaluated programs in the form of SSG related to soccer, with intensity above
70% HRmax, showed that soccer games with reduced numbers of players (3 vs. 3) compared
with a higher number of players (5 vs. 5) achieved a greater amount of engagement (frequent
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contact with the ball) and higher heart rates (Owen, Twist, & Ford, 2004). Also, SSG related
to soccer showed a body fat reduction in boys, after a period of 11-12 weeks (Carrasco,
Reigal, Ulloa, Chirosa, & Chirosa, 2015; Milanovi¢, Panteli¢, Kosti¢, Trajkovi¢, & Sporis,
2015), but after a shorter period of 8 weeks showed no significant effects on body
composition parameters (Hammami et al., 2018). Different exercise programs, but still with
an intensity above 70% HRmax, also achieved a reduction in skinfold thickness (Lazaar et
al., 2007; Farias et al., 2009), body fat tissue (Regaieg et al., 2013) and an increase in muscle
tissue (Lazaar et al., 2007; Farias et al., 2009; Regaieg et al., 2013) among adolescents.

Recorded progress in the SS1 among girls and boys in terms of body composition
parameters can be attributed to the applied experimental treatment, but it should be taken
into consideration that the students were in the period of an adolescent growth spurt, where
the occurrence of accelerated growth and development is present, especially in
anthropometric characteristics such as body height and body mass, as well as changes in
certain parameters of body composition, depending on biological maturity and gender. One
of the indicators of biological maturity is Peak Height Velocity (PHV) and represents the
maximum growth rate during accelerated development in adolescence (Mirwald, Baxter-
Jones, Bailey, & Beunen, 2002). The maximum growth rate in adolescence begins between
the ages of 12 and 14 for both sexes (Viru et al., 1999; Mirwald et al., 2002).

Girls and boys in young adolescence have approximately the same values of the body
mass index (BMI) until the seventh grade, when a dramatic decrease occurs among boys,
due to accelerated body height gain Zegnal-Koreti¢ (2017). BMI values in this study were
used only to specify the characteristics of the sample, and were not monitored during an
experimental period regarding serious limitations of BMI as an index of adiposity in
children (Garn, Leonard, & Hawthorne, 1986).

Comparing the results of cross-sectional studies, Malina (2004) stated that muscle tissue
growth of girls and boys is nearly linear around puberty, with slightly higher values among
boys, where increment in muscle tissue is associated with the growth hormone, and from
puberty with testosterone. Hormonal changes during puberty lead to an increase in adipose
tissue in girls and lean body mass in both sexes (Siervogel et al., 2003). Adipose tissue
increases to a much greater extent in girls because body fat represents an essential energy
deposit, which is required for the normal functioning of female gonads (Phillips, Bandini,
Compton, Naumova, & Must, 2003). After the age of 11, the amount of adipose tissue in
boys decreases, while in girls it increases (Viru et al., 1999; Schwandt, von Eckardstein, &
Haas, 2012). In boys, the level of androgens is higher than the level of estrogen leading to
masculinization, and in girls, the level of estrogen is higher than the level of androgens, so
feminization occurs (Pinel, 2010).

Based on the above mentioned changes in parameters of body composition during
adolescence, it can be concluded that students were at specific stage of development
followed bv facts that hormonal changes, along with accelerated growth, development, and
puberty occurs in middle school age (11-15 years).

The experimental program of the SBE and SSG caused changes in the parameters of
body composition among the girls with respect to the reduction of adipose tissue during
maturation when, from a biological point of view, the accumulation of body fat is an
essential deposit of energy required for full sexual maturation. The experimental program
also contributed to the increase in muscle tissue in girls and boys, as well as the reduction
of adipose tissue in boys, which is consistent with the growth hormone most prevalent
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during adolescence, especially in boys. For these reasons, some biological factors that
affect changes in body composition during adolescence are very important to monitor, in
order to properly plan and program PE classes to meet the needs of students, as well as
their motor and biopsychosocial development.

CONCLUSION

From the obtained results from this research, it can be concluded that the experimental
program of skill-based exercises and small-sided games, designed with increased intensity
of the elective PE class (volleyball), contributed to significant changes in the body
composition parameters, more precisely, a reduction in skinfold thickness and total body fat,
and muscle mass increment of elementary school students. Obtained information clearly
indicates that experimental program have the greater effectiveness and superiority comparing
the current PE curriculum effects.
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EFEKTI PROGRAMA SITUACIONIH VEZBI I IGARA
NA SKRACENOM PROSTORU
NA TELESNU KOMPOZICIJU UCENIKA

Sa ciljem da se utvrde efekti programa situacionih vezbi i igara na skracenom prostoru na
telesnu kompoziciju ucenika, sprovedeno je istrazivanje na 90 ispitanika, prosecne starosti 13
godina koji su podeljeni po polu, a zatim slucajnim izborom svrstani u dva subuzorka:
eksperimentalni [SS1; N=39 (CG1, 19 devojcica i CG2, 20 decaka)] i kontrolni subuzorak [SS2;
N=51 (CG1, 24 devojc¢ica i CG2, 27 decaka)]. Parametri telesne kompozicije su procenjeni
kaliperom (debljina koznih nabora) i metodom bioelektricne impedance, ¢., uredajem Omron
BF511 (procenat masnog i misicnog tkiva). Nakon primene 16-to nedeljnog programa situacionih
vezbi i igara na skracenom prostoru iz odbojke, svi parametri telesne kompozicije zrnacajno su se
poboljsali kod EG (osim procenta masnog tkiva kod devojcica, i mase masnog tkiva kod oba pola).
U eksperimentalnom periodu ispitanici SS2 su zabelezili znacajne promene u telesnoj kompoziciji u
vidu poveéanja masnog tkiva (kod oba pola), smanjenja misicnog tkiva kod decaka i povecanje kod
devojcica. Rezultati ovog istrazivanja pokazali su da je bilo znacajnih razlika izmedu efekata dvaju
programa na telesnu kompoziciju na multivarijantnom nivou, zatim je na univarijantnom nivou
uoceno da ispitanici SS1 nakon primene eksperimentalnog programa imaju znatno bolje rezultate u
odnosu na ispitanike SS2 u parametrima telesne kompozicije u vidu smanjenja kozZnih nabora,
masnog tkiva i pove¢anja misi¢nog tkiva kod oba pola. Dobijeni rezultati ukazuju da je ovakav
eksperimentalni program pogodan za intenzifikaciju nastave fizickog vaspitanja i pozitivne
promene u telesnoj kompoziciji ucenika osnovnih skola.

Klju¢ne reéi: telesna kompozicija, situacione vezbe, igre na skracenom prostoru, fizicko vaspitanje,
ucenici.



