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Abstract
This research aimed to verify and determine the predictive relationships of certain motor and morphological abilities
with the execution of specific motor movements of a non-ball slalom and the movement in a triangle. The sample
consisted of 20 female respondents, players from Bosnia and Herzegovina Premier League, aged 16-25 years. The
predictor variables used were the years of the respondents, height, weight, BMI, fat content, sprint over 30m, SAMO
reaction-agility test and Illinois test. The sample of criteria variables consisted of a non-ball slalom and a movement in
a triangle. The general results of the regression analysis showed that on the basis of R2 = .876 it can be concluded that
the predictor system explains 87.6% of the variability in prediction and shows the statistical significance of p = .000
with the results of the subjects in the motor slalom ball test. From the analysis of the prediction results of the system of
predictor variables for the criterion variable of movement in the triangle (R2 = .704), it can be concluded that no
statistically significant correlation (p = .133). The results of this study indicate a partially positive predictive value of this
predictor set of variables, opening up the space for verification of some other systems of predictor and criterion
variables. The second part of the conclusion is that the movements of players in defense can be enhanced by training
that will target the development and refinement of speed, agility, and explosive power, taking into account genetic
predisposition.
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NTRODUCTION

characteristics and a higher level of motor skills of
the players themselves in order to be at the peak
of the assigned defense tasks (Demir and
Stankovic 2007, Karisik and Goranovic, 2010;
Grujic, 2016). On the other hand, the
optimization of test protocols and variables for
predicting the success of specific motor tasks is
always a hot topic, which encourages researchers
to find and test new systems of predictor
variables. Accordingly, this research aims to test
the system of some motor and morphological
skills as predictors of the successful movement of
handball players in defense.

Sporting activities or sports can be divided into
five groups, taking into account the character of
motor activities (Malacko, 1991), with handball
belonging to the first group of sports that have a
significant influence on changing and shaping the
anthropological characteristics of athletes. The
same author classifies handball as a sports game
in a series of polystructural complex sports
characterized by the alternation of cyclic and
acyclic complex movements, the result depending
on the cooperation of all team members. Some
of the movements of a cyclical nature are
represented by shorter or longer runs and/or
walking, while some of the acyclic movements
are represented by movements without the ball
and contact with the opponent, in addition to
picking up and adding the ball, shooting at the
goal. These last two examples characterize the
movement of the players in defense. Effective and
timely action of a single person or a group of
players leads to a higher quality of defense and
creates a result. The dynamics and type of
movement of the defenders may depend on the
used type of defense, in cases that deep defense
is being more complex in its movements than line
defense, which requires certain morphological

METHODS
This research aims to verify and determine the
predictive relationships of certain motor and
morphological abilities in the execution of specific
motor movements of a non-ball slalom and a
movement in a triangle. The idea of the research
is to contribute to the definition of the
connection between these two spaces and to
determine which systems of predictor variables
cover their spaces and to provide a qualitative
prediction of the execution of slalom and
triangular movements representing specific
movements of players in defense. The sample
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consisted of 20 female respondents from the
player Premier League population of Bosnia and
Herzegovina, aged between 16 and 25 years. The
respondents were actively involved in the training
process for at least two years without long
breaks. When testing the predictor variables, the
age of the respondents and some morphological
characteristics were determined: height, weight,
BMI and fat content. Tests used to measure the
level of motor skills of movement speed and
agility: sprint at 30m (measured times at 5m, 10m
and 30m), SAMO agility test and Illinois test. The
sample of criteria variables consisted of specific
motor movements of a non-ball slalom and a
movement in a triangle. The measurement of the
respondents was performed before the start of
the competition season.

Statistical analyses
In addition to the calculation of the basic
descriptive parameters, a regression analysis with
the corresponding parameters was performed in
the statistical package SPPS 20. When preparing
the analysis, based on the size of the multiple
regression, the common variance and the
individual coefficients were only explained if they
proved to be statistically significant.
RESULTS
The basic descriptive parameters for the predictor
and criterion variables (Table 1), which observe
the positions of the skjunis and curvature,
indicate the normality of the distribution of the
results obtained. The values of the arithmetic
means for the variables height, weight and BMI
are within the ranges obtained by some other
authors who have carried out similar studies
(Grujic, 2016).

Table 1. Descriptive indicators of predictor and criterion variables
Min.

Max.

AM

SE

Skjunis
Stat. SE
years
16
25
19.30 3.04 .26
.51
height 157.5 182.5 168.82 7.09 .19
.51
weight 44.2 96.1 65.79 12.87 .47
.51
fat
9.4
31.5 24.35 5.43 -1.12 .51
BMI
17.0 31.5 23.14 3.66 .45
.51
5m
1.09 1.30 1.19
.057 .03
.51
10m
1.86 2.24 2.03
.095 .25
.51
30m
4.60 5.67 5.02
.256 .58
.51
Semo 10.95 14.02 12.40 .682 .32
.51
Ilinois
16.18 20.16 17.76 .870 .62
.51
slalom 10.12 15.28 12.54 1.62 -.04 .51
triangle 17.01 25.64 20.85 2.58 .31
.51

Kurtosis
Stat. SE
-1.25 .99
-.76 .99
.64
.99
1.64 .99
.30
.99
-.95 .99
-.26 .99
.94
.99
1.17 .99
2.08 .99
-1.22 .99
-.92 .99

Min-minimum; Max- maximum; AM- arithmetic mean; SE- standard error; Stat- statistical value

From the values of the multiple correlation
coefficients R2 = .876 (Table 2) it can be
concluded that the tests of motor abilities as well
as the morphological characteristics of the
players,used as predictor system explains 87.6%
of the variability in the prediction and show a

statistical significance p = .000 with the results
obtained by the players in the test of motorical
variable slalom without ball. The rest of the
variability of 12.4% consists of other motor skills
or morphological dimensions that have not been
considered as a subject of research.

Table 2. Results of the general regression analysis for the slalom variable
Model R
R2
Ad. R2
a
1
.970 .941 .876

SD R2 change F
df1
.572 .941
14.479 10

df2
9

Sig. F
.000

a. Predictors: (Constant), Ilinois, years, BMI, height, 5m, mast, Semo, 30m, 10m,
weight
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Further analyzes were carried out to determine
the coefficients of the individual predictor
variables (Table 3). The results of the partial
regression coefficients and their statistical

significance indicates that statistically significant
relationships with the criterion variable is shown
by the predictor variables Semo (.008) and Illinois
(.006).

Table 3. Partial coefficient values for the slalom variable

Model
1 (Constant)
years
height
weight
fat
BMI
5m
10m
30m
Semo
Ilinois

UC
B
-14.99
-.06
.02
-.05
.12
-.09
14.29
-13.90
2.51
-2.08
2.88

SC
Beta

SE
25.39
.06
.16
.20
.05
.52
9.64
8.35
2.58
.61
.81

-.12
.11
-.41
.39
-.21
.50
-.81
.39
-.87
1.54

t
-.59
-.97
.16
-.25
2.15
-.18
1.48
-1.66
.97
-3.36
3.52

Sig.
.569
.354
.873
.805
.060
.857
.173
.130
.356
.008
.006

a. Dependent variable: slalom
Model- predictor model; UC- unstandardized coefficients; SC- standardized coefficients; B- beta value; Sig.- statistical
significance; SE- standardized error

From the values of the multiple correlation
coefficients R2 = .704 (Table 4) it can be
concluded that the tested motor skills used as a
predictor system, although the explanation of

70.4% of the variability in the prediction did not
show statistical significance p = .133 with the
results obtained by the subjects in the situational
motor test movement in a triangle.

Table 4. Results of the general regression analysis for the triangle variable
Ad.
R2
Sig.
2
Model R
R
R
SD
change F
df1 df2 F
1
.839a .704 .376 2.045 .704
2.142 10 9
.133
2

a. Predictors: (Constant), Ilinois, years, BMI, height, 5m, mast, Semo,
30m, 10m, weight

The variables of longitudinal dimensionality and
body mass as well as the variables of body
composition showed no statistically significant
correlation with the criterion variable slalom
without the ball and showed that in this sample
they did not have as much influence on the
prediction of the results of the mentioned test.

changes in the direction and direction of
movement. From many definitions of agility, it
can be said that agility is a complex expression of
motor skills that require efficient and rapid
changes of direction and movement and the
speed with which they are performed in a vertical
and/or horizontal plane ( Drabik, J. 1996; Plisk, SS
2000; Verstegen, M., Marcello, B., 2001).
Accordingly, it can be confirmed that mobility is
a motor characteristic that can predict a slalom
movement.
It can be concluded that persons with a higher
degree of motor mobility also achieve better
movements in specific motor movements with
changes in the direction and speed of the

DISCUSSION
Looking at the structure of the regression factors
in Table 3, it can be said that the movement
structure within the criterion variables is largely
determined by the complex movements
dominated by footwork, with the emphasis on
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movement, but not for a successful prediction of
more complex types of such movements, which is
reflected in the results obtained for the criterion
variable of movement in the triangle. In
particular, the data in Table 4 showed that this
model of the predictor variable could not be used
to predict the success of the movement variable
in the triangle. However, movements that are
characteristic of defense movements with deeper
exits and longer movements are caused by the
stronger or additional influences of other motor
skills that were not the subject of this study. In
similar studies, some authors cited the lower
explosive force of the lower extremities, the more
complex forms of coordination and the speed of
movement as motor skills from which a success
prognosis for the same or similar specific motor
tasks can be derived ( Grujić, 2016; Pavlović et al.,
2013; Karišik & Goranovic, 2010).
The prediction variables used (Semo and Illinois)
belong to the motor ability agility, which
highlights them as the most important part of the
predictor system used and confirms the role of
agility in predicting the success of movement in
defense (Čavala, & Katic, 2010). These variables
are subject to major changes over a shorter
period of time for this age of respondents, and it
would be desirable to verify the results obtained
on a larger sample and a more detailed analysis
of body status (Grujić, 2016).
In addition to driving to minimize technical errors,
the outcome of handball games depends above
all on the morphological characteristics of the
players, the level of general motor skills, the level
of specific situation motor skills (Tillaar, & Ettema,
2003) and their interrelation (Vuleta, Milanovic,
Gruic, Jukic, & Pasic, 2006). The values obtained
from the results of the regression analysis for the
slalom variable indicate that this predictor system
can be used as an estimator of the situationmotor performance of part of the players'
movement in defense.

= .133) and thers inability to predict the success
of the movement in defense. Since the survey
involved a relatively small number of respondents,
there were certain limiting factors regarding the
isolation of the relationship between the tests
used and the quality of the defense movement
that were not the subject of this research. When
considering the specifics of movement structures
in handball defense, it can be said that they also
occur as a consequence of the visual reaction,
anticipation and talent of the handball players
themselves. The concept of used tests and length
of the situation tests also tell us that the factor of
endurance may have had an influence on both
the performance and the prediction of the
execution of defensive movements. Factors that
are isolated and cannot be evaluated by testing
are experiences and methods that work in a club
and that can influence poor or better defensive
performance. What is noticeable in the
performance of the tests themselves and can
certainly be linked to actual performance is the
visibly poor movement mechanics of more
complex performance structures such as these
tests. We know that handball is a collective sport
and that the defense performance does not
always depend on an individual player, but that
the quality of the defense depends more on
teamwork. When it comes to morphological
characteristics, it is certain that they can influence
defense performance, but they can also be a
decisive factor in the expression of some of the
movement skills required in handball. Dealing
with the problems of training control and its
application in the training process and finding the
optimal number of variables on the basis of which
predictions can be made is always a current topic.
Field work and testing require special conditions
and time, especially when there is a large number
of subjects, and efforts should be made to
optimize them both in terms of the number of
variables and the predictive validity of individual
tests and systems as a whole. Koprivica, 1988
reminds us that it is necessary to study and
observe the characteristics of players at all levels
of athletic training, from beginners to top players,
and not only to be satisfied with the master
model. In this respect, the results of this study
indicate a partially positive predictive value of this
predictor set of variables, which opens the space
to examine some other systems of predictive and
criteria variables. Given the specificity of moving
structures in defense, it is certain that
explosiveness tests, reaction speed tests as factors
of defense performance could be good
predictors. This tells us that for some isolated
tests or morphological characteristics it is difficult
to determine success in defense, since, as we
said, it depends on the talent, motivation,
character traits of the players and the way they
play. In order to be able to determine defense

CONCLUSION
The general results of the regression analysis
showed that, based on the values of multiple
correlation coefficients (R2 = .876), it could be
concluded that the motor and morphological
abilities tested, which are used as a predictor
system, are explaining 87.6% of the variability in
prediction and show a statistical significance of p
= .000 with the results of the subjects in the
motor test slalom without the ball. The remaining
variability of 12.4% consists of other motor skills
that were not included as a research topic in this
paper. From the analysis of the results of the
prediction of the system of predictor variables on
the criterion variable movement in the triangle
(R2 = .704) it can be concluded that no
statistically significant correlation was achieved (p
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performance through testing, it is necessary to
analyze in depth all the components that make
up the defense phase and defense performance,
and then to aim for the most specific tests that
can cause high "situational" stress and isolate
certain realistic situations. The second part of the

conclusion is that the movements of players in
defense can be improved by training aimed at
developing and refining speed, agility and
explosive power, taking genetic disposition into
account (Milanovic, 2009).

REFERENCES

1. Čavala, M., & Katić, R. (2010). Morphological, motor and situation-motor characteristics of elite
female

handball

players

according

to

playing

performance

and

position.

Collegium

Antropologicum, 34(4),1355-61.

2. Demir, M. & Stanković, A. (2007). Kanonički odnos morfoloških dimenzija i situacijsko-motoričkih
sposobnosti mladih rukometaša. Acta Kinesiologica, 1(2),54-58.

3. Drabik, J. (1996). Children & Sports Training: Hiw Your Future Champions Should Exercise to be
Healthy, Fit and Happy. Island Pond: Stadion Publishing Co.

4. Erceg, M., Milić, M., Sivrić, H., & Alujević Košta, A. (2014). Correlation Between Morphological
Characteristics And Motor Abilities In Young Croatian Soccer Players. Research In Physical
Education, Sport And Health, 3(1), 51-56.
5. Grujić S. (2016). Modelne karakteristike mladih rukometaša u odnosu na morfološka i motorička
obeležja. Doktorska disertacija, Univerzitet Educons, Fakultet za sport i turizam Novi Sad.
6. Karišik, S., i Goranović, S. (2010). Motoričke sposobnosti rukometaša kao pokazatelj uspješnog
kretanja u odbrani, Sport i zdravlje, V(2),103-108.
7. Koprivica, V. (1988). Modeliranje u sportu i individualizacija trenažnog procesa. Šibenik: Savez
pedagoga fizičke kulture Jugoslavije. 62-64.
8. Lidor, R., Falk, B., Cohen, Y., Segal, G., & Lander, Y. (2005). Measurement of talent in team
handball: The questionable use of motor and physical tests. Journal of Strength Conditioning
Research, 19(2), 318–325.
9. Malacko, J. (1991). Osnove sportskog treninga. Kibernetički pristup. Treće prošireno izdanje
(Fundamentals of sports training. Cybernetic approach. Third enlarged edition). Novi Sad: FTN
Štamparija za grafičku delatnost.
10. Milanović, D. (2009). Teorija i metodika treninga. Zagreb: Kineziološki fakultet, Odjel za izobrazbu
trenera Društvenog Veleučilišta u Zagrebu.
11. Pavlović, S., Talović, M., Kazazović, E. i Lakota, R. (2013). Analiza i razlike u bazično-motoričkim i
situaciono-motoričkim sposobnostima rukometašica Prve Federalne lige i Prve lige Republike Srpske.
SportLogia, 9(2), 217–224.
12. Plisk, S. (2000). Speed, agility and speed-Endurance Development. Esentials of Strength Training
and Conditioning. T. R. Beachle and R. W. Earle, eds. Champaing: Human Kinestics, pp. 471-492.
13. Srhoj, V. Rogulj, N., Zagorac, N., & Katić, R. (2006). A New Model of Selection in Women’s
Handball. Collegium Antropologicum, 30(3), 601–605.
14. Táborský, F. (2007). The body height and top team handball players. EHF web Periodical.
15. Van den Tillaar, R., & Ettema, G. (2003). Influence of instruction on velocity and accuracy of overarm
throwing. Perceptual & Motor Skills,96(2), 423-434.
16. Verstegen, M., & Marcello, B. Agility and coordination. (2001). In: High Performance Sports
Conditioning. B. Foran, ed. Champaign, IL: Human Kinetics,. 139–165.
17. Vuleta, D., Milanović, D., Gruić. I., Jukić. I., & Pašić, Z. (2006.). Relations between indicators of basic
motor abilities and results of goal throwing accuracy tests. Vestnika južno-uralskogo
gospodarstvenogo universiteta. Serija obrazovanie, zdravoohranenie, fizičeskaja kuljtura, 3 , 106108.
Corresponding author:
Saša Jovanović,
University of Banja Luka, Faculty of Physical Education and Sports,
Vojvode Petra Bojovica 1a, 78 000, Banja Luka, B&H
Phone: +38765799581
Email: sasa.jovanovic@ffvs.unibl.org

33
www.sportspa.com.ba

