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ASPECTS REGARDING THE RELATIONSHIP BETWEEN TECHNICAL TRAINING
AND SOMATIC, FUNCTIONAL AND MOTOR PARAMETERS, AT HANDBALL
PLAYERS
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Abstract

Purpose. The purpose of this study is to observe the influence of somatic, functional and motor parameters upon the
game’s technique, at senior handball players. On the second place, correlations were made between the somatic and
functional parameters and the motor ones.

Methods. The study was performed on 30 athletes aged between 19 and 31 years old (M = 24.2, SD = 3.23). There
were applied 31 tests, as follows: technical (30m dribbling among poles, Throwing the ball from distance, Throwing the
ball towards the wall and recatching it - version | and I, Throwing the ball at a fixed target - version I and Il, Slalom
dribbling), somatic (height, wingspan, hand length, thoracic perimeter, chest elasticity, weight), functional (the heart
rate, the breathing rate, the vital capacity, the Lorentz resistance index, the Ruffier test, the Sargent test) and motor
(5x30m, triangle movement, ,,the Combined”, long jump from a stationary position, detent, penta-jump, abs, 2x400m,
800m, sprint test).

Results. From the 257 correlations between these variables, the value for r > 40% was recorded for 51 of them. The
rarest correlations were found between somatic parameters and technical parameters (4), functional parameters and
technical parameters (4), but also between functional parameters and motor parameters (3). Most correlations are
between technical parameters and motor parameters (30).

Conclusions. The training for developing technical executions is based on improving the motor behavior of athletes
that gives them many opportunities to solve unexpected situations that arise during a match. This concept is
demonstrated by the close connection between the technical parameters and the motor ones (30 correlations, where r
has values between 41% and 78%). As the results show, the technical test results are the most influenced by the level of
abdominal strength development and speed running, while functional variables have a weak influence on motor and
technical skills, in our case. The somatic parameters, although they have an insignificant direct influence on the
technique, they manifest more strongly in the case of motor skills. These conclusions should be accepted with care, as it
concerns only this group of athletes, while the obtained correlations indicate the degree of association between the used
variables and not the cause of those connections.

Keywords: handball, technique, motor skills, somatometry.

Introduction

Handball is an attractive sportive team game with a
highly dynamic character and a high degree of
accessibility, due to the fact that it is based on a
synthesis of basic motor skills such as running, jumping,
throwing and relatively simple specific  skills
(Ghermanescu, Gogaltan, Jianu, Negulescu, 1983;
Rizescu, 2000; Hantau, 2002; Mihaila, 2004). Physical
training, along with the tactical, psychological and
theoretical one arms the athlete for high intensity
moments of the game (Epuran, Holdevici, Tonita, 2001).
The technique provides a high economy and efficiency
in the execution of movements. Learning the technique
is accomplished in three ways: perceptual-motor learning
(sensorimotor), motor learning and intelligent-motor
learning (Epuran and Holdevici, 1993; Dragnea, 1993).

The motor aptitudes are underlying the motor
abilities, and the last ones in their turn are the essence of
the development of technical training (Acsinte and
Alexandru, 2000; Rizescu and Ciorba, 2008; Cicma,

2011). Thus, automating motor actions based on correct
learning frees the athlete’s attention and allows the
athlete to focus its attention on choosing the right tactical
decisions (Roman and Batali, 2007; Bastiurea, Stan,
Mihaila, 2013).

For this study, it can be assumed that there is a
relationship at a certain level between somatic,
functional, motor variables and technical variables in the
game of handball.

Methods
Subjects

There were 30 senior handball players aged between
19 and 31 years old (M = 24.2, SD = 3.23) who
participated in this study. Please note that all athletes had
good health condition to perform the tests correctly and
with maximum efficiency.

Testing procedure
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The following sets of tests were applied for all
athletes, for which, in table 1, there can be found the

abbreviations used in the paper:

Table 1. Abbreviations used in the paper
Test | ABBREVIATIONS
Technical training testing
(Romanian Handball Federation [FRH], 1998; Bastiurea, 2007)
30m dribbling among poles 30 DP
Throwing the ball from distance TBF
Throwing the ball towards the wall and recatching it - version | and 11 TBT
Throwing the ball at a fixed target - version | and Il TBFT
Slalom dribbling SD
The somatic development testing
(Gheorghiu and Olaroiu, 1998; Tarabas, 1999)
Height H
Wingspan WSP
Length of the hand LH
Thoracic perimeter TP
Chest elasticity CE
Weight W
The functional capacity testing
(Gheorghiu and Olaroiu, 1998; Tarabas, 1999; Cordun, 2009)
The cardiac frequency CF
The breathing frequency BF
The vital capacity VvC
The Lorentz resistance index LOR
The Ruffier test RUFF
The Sargent test SARG
Motor training testing
(Romanian Handball Federation [FRH], 1998; Bastiurea, 2007)

5x30m 5x30
Triangle movement ™
,,The Combined” TC
Long jump from a stationary position LSP
Detent DT
Penta-jump PTS
Abs ABS
2x400m 2x400
800m 800
Sprint test TS

The description of technical tests

30m dribbling among poles

Seven poles are positioned in a straight line along the
handball court (the first pole at a distance of 6m from the
start line, the last pole at a distance of 6m before the
finish line, and between these two poles, at a 18m
distance, the other five poles are placed at a distance of
3m from one another) within a distance of 30m. The
athlete must complete this distance motor the ball in a
multiple dribbling, among the poles, in slalom. The ball
must always be controlled by the athlete, without it being
caught or thrown forward. Two runs are executed and
the best time is taken into account.

Throwing the ball from distance

The ball (of handball) will be thrown away after
executing a three-step dash from behind the line drawn
on the ground. This line should not be touched, stepped
on or exceeded before the ball is thrown from the
pitcher's hand. For the dash, the cross-step or added-step

technique will be used. Two attempts are allowed and
the best result will be appreciated. The result will be
expressed from 50 to 50cm and the obtained values will
be more or less rounded.

Throwing the ball towards the wall and recatching it -
version |

At the signal, the athlete who is 3m away from a
wall, throws the ball towards the wall and recatches it for
1 minute, without it falling on the ground. When time is
up, the timer is stopped and the number of passes made
by the athletes is recorded.

Throwing the ball towards the wall and recatching it -
version Il

At the signal, the athlete who is 3m away from a wall
executes against time 20 passes towards the wall,
without the ball falling on the ground. After completion
of the 20 passes, the timer is stopped and the obtained
time is recorded.

Throwing the ball at a fixed target - version |
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On a wall, a handball gate is drawn. This has in the
four corners, squares with 30cm sides (figure 1). Three
meters away from the wall, there is an athlete, who, at
the signal, will throw the ball towards the wall and

recatch it (the throwing order is from number 1 to 4).
The timer will be stopped when the athlete will complete
16 throws (four throws in every corner). Note that during
the test, the ball is not allowed to fall on the ground.

3

2

4

Figure 1. Throwing the ball at a fixed target

Throwing the ball at a fixed target - version Il

On a wall, a handball gate is drawn. This has in the
four corners, squares with 30cm sides. Three meters
away from the wall, there is an athlete, who, at the
signal, will throw the ball towards the wall and recatch it
for 30 seconds (the throwing order is from number 1 to
4). At the end of the test, the professor records the
number of throws executed.

Slalom dribblin
On the ground, a square with 5m sides is drawn. At

its’ corners, it is marked with poles and in the middle
with another pole (figure 2). A full track of multiple
dribbling is executed, bypassing the poles in the
indicated direction of the arrows. The timer will be
started when the athlete begins the test and will be
stopped after he crosses the finish line.

Start

Figure 2. Slalom dribbling

Results

The collected data was processed using SPSS
program v. 20 for Windows. A correlation was
conducted to examine the relationship between the
analyzed variables. From the 257 correlations between
these variables, the value for r > 40% was recorded for
51 of them. Confidence coefficient for statistical
significance is 95%.

The rarest correlations were found between somatic
parameters and technical parameters (4), functional
parameters and technical parameters (4), but also
between functional parameters and motor parameters (3).
Most correlations are between technical parameters and
motor parameters (30).

It can be noticed in table 2, the four correlations with
values over 40% achieved between somatic parameters
and technical parameters.
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Table 2. Correlations made between somatic parameters and technical

parameters

H W WSP CE LH
30 DP 0.28 0.31 0.26 0.01 0.01
TBF 0.45 -0.13 0.46 0.24 -0.15
TBT1 -0.34 -0.33 -0.25 0.02 0.02
TBT 2 0.41 0.16 0.42 -0.11 0.23
TBFT 1 0.35 0.20 0.34 0.03 0.17
TBFT 2 0.17 -0.22 0.28 0.37 -0.28
SD 0.37 0.22 0.37 0.28 0.13

The values represent the correlation’s percentage between somatic parameters
and technical parameters; p<0.05.

30 DP, 30m dribbling among poles; TBF, Throwing the ball from distance;
TBT, Throwing the ball towards the wall and recatching it - version | and II;
TBFT, Throwing the ball at a fixed target - version | and Il; SD, Slalom
dribbling; H, Height; W, Weight; WSP, Wingspan; CE, Chest elasticity; LH —
Length of the hand.

The values of correlations between functional
parameters and technical parameters are very low (table

3). Only four correlations with values over 40% can be
noticed.

Table 3. Correlations made between functional parameters and technical

parameters

CF BF VC RUFF SARG LOR
30 DP 0.04 0.03 -0.14 0.01 -0.18 0.03
TBF 0.25 0.34 0.41 0.28 0.43 0.42
TBT1 0.11 0.13 0.29 0.02 0.31 0.23
TBT 2 0.22 0.10 0.14 0.20 0.17 0.14
TBFT 1 0.02 0.01 0.02 0.02 0.02 0.05
TBFT 2 0.13 0.04 0.39 0.12 0.40 0.36
SD 0.21 0.14 0.01 0.18 0.01 0.01

The values represent the correlation’s percentage between functional parameters
and technical parameters; p<0.05.

30 DP, 30m dribbling among poles; TBF, Throwing the ball from distance; TBT,
Throwing the ball towards the wall and recatching it - version | and Il; TBFT,
Throwing the ball at a fixed target - version | and Il; SD, Slalom dribbling; CF,
The cardiac frequency; BF, The breathing frequency; VC, The vital capacity;
RUFF, The Ruffier test; SARG, The Sargent test; LOR, The Lorentz resistance
index.

In table 4, that includes correlations between the
values of the motor parameters and technical parameters,
is clearly observed the density of values > 40%. It is thus

Table 4. Correlations made between motor parameters and technical parameters

demonstrated the idea that motor ability is the basis of
the perfect technical executions.

DT 5x30 TM TC LSP PTS ABS  2x400 800 TS
30 DP 0.05 050 049 055 004 001 -052 0.56 0.36 0.52
TBF 0.44 -041 -028 -0.21 047 044 046 -0.14 -0.13 0.02
TBT 1 0.01 -0.35 -031 010 012 0.10 059 -0.66 -0.14  -0.59
TBT 2 0.02 043 044 037 012 0.06 -0.62 0.26 0.14 0.48
TBFT 1 -0.20 050 054 032 -012 -0.12 -0.42 0.34 0.40 0.59
TBFT 2 0.01 -0.28 -011 -0.17 013 021 041 -0.27 0.05 -0.44
SD -0.10 043 041 046 0.03 0.07 -0.78 0.37 0.23 0.55

The values represent
parameters; p<0.05.
30 DP, 30m dribbling among poles; TBF, Throwing the ball from distance; TBT, Throwing the
ball towards the wall and recatching it - version | and Il; TBFT, Throwing the ball at a fixed target-
version | and Il; SD, Slalom dribbling; DT, Detent; TM, Triangle movement; TC, The Combined;
LPS, Long jump from a stationary position; PTS, Penta-jump; ABS; Abs; TS, Sprint test.

the correlation’s percentage between motor parameters and technical
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In table 5, only three correlations between motor
parameters and functional parameters with values over

40% can be observed.

Indirect influence on somatic parameters upon
technique can be observed through their direct relation
with the motor parameters (table 6).

Table 5. Correlations made between motor parameters and functional parameters

DT 5x30 T™ TC LSP PTS ABS 2x400 800 TS
CF -0.03 012 -001 023 0.01 007 -045 0.07 025 0.01
BF 0.01 0.10 029 020 004 009 043 0.03 0.03 0.03
VC 007 -011 -015 004 023 017 -008 0.03 0.05 -0.05
RUFF -0.05 0.15 003 021 001 005 -043 010 0.24 0.03
SARG 015 -020 -022 -0.08 033 022 008 -010 0.01 0.08
LOR 0.08 -0.09 015 002 021 017 -0.14 0.03 0.09 -0.02

The values represent the correlation’s percentage between motor parameters and functional

parameters; p<0.05.

CF, The cardiac frequency; BF, The breathing frequency; VC, The vital capacity; RUFF, The
Ruffier test; SARG, The Sargent test; LOR, The Lorentz resistance index.; DT, Detent; TM,
Triangle movement; TC, "The Combined"; LPS, Long jump from a stationary position; PTS,

Penta-jump; ABS; Abs; TS, Sprint test.

Table 6. Correlations made between motor parameters and somatic parameters

DT 5x30 ™ TC LSP PTS ABS 2x400 800 TS
H 049 -0.13 0.05 -0.07 0.62 0.50 0.20 0.18 0,10 0.36
W 0.02 0.37 0.24 0.28 0.04 -0.13 -0.27 0.42 0.13 0.33
WSP 041 -0.16 -0.05 -0.01 059 051 -0.21 0.17 0.20 0.33
CE 047 -0.35 -0.13 -0.34 049 053 0.53 0.04 -0.07 -0.17
LH 0.05 0.06 0.01 0.15 0.13 -0.09 -0.23 0.06 -0.16 0.27

The values represent the correlation’s percentage between somatic parameters and motor parameters;

p<0.05.

H, Height; W, Weight; WSP, Wingspan; CE, Chest elasticity; LH — Length of the hand; DT, Detent;
TM, Triangle movement; TC, "The Combined"; LPS, Long jump from a stationary position; PTS, Penta-

jump; ABS; Abs; TS, Sprint test.

After studying the tables above, the following

results can be reviewed:

= Correlations between somatic parameters and
the technical ones have had as significant
marks, size and wingspan.

= Correlations between functional parameters and
the technical ones have had as significant marks,
VC, SARG and LOR.

= Correlations between motor parameters and the
technical ones have had as significant marks, 30
values > 40%. Except for a single technical test,
all other values were significant in relation to
the abdomen and speed.

= Correlations between functional parameters and
the motor ones have had significant marks, also
for the tests related to the abdomen

= Correlations between somatic parameters and
the motor ones have had as significant marks,
DET, SAR, PENT, ABS and 2x400.

Discussions

Handball is a contact sport where strength,
speed and endurance overlap and complement each
other harmoniously for the high level of performance
game (Chaouachi et al., 2009; Bastiurea, Stan, Acsinte,
2013). Studies show that somatic parameters, with few

exceptions, have no significant influence on the
technical execution (Mohamed et al., 2009; Bastiurea,
Stan, Mihaild, Cretu, 2011). It can be noted, in this
case, that the somatic parameters have, however, an
impact on the motor skills, and hence indirectly, on the
technique of the game. Somatic aspects can be a strong
point, especially in the selection and allocation of
players on game positions (Gabbett, 2002; Vescovi,
Brown, Murray, 2006). The most significant
correlations with all technical tests are found in the
case of abdomen and speed. These results are also
supported by other authors who have conducted studies
in this area (Milanese, Piscitelli, Lampis, Zancanaro,
2011; Gorostiaga, Granados, Ibafiez, Gonzalez-Badillo,
Izquierdo, 2006; Gorostiaga, Granados, Ibafiez,
Izquierdo, 2005).

In fact, one can discuss the important role of
the vertical muscle chains of the straight abdominal
muscles (rectus abdominis), antagonistic to the
extensor muscles of the spine and of the two strong
oblique muscle chains that intersect, forming with the
oblique muscle chains of the dorsal trunk some spiral
chains. Thus, the muscle chain of the external oblique
muscle from one part continues with the fiber direction
of the internal oblique from the opposite side and in the
back side of the trunk it continues with the
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transversospinalis system on the same side (Nenciu,
2005).

The role of anti-gravitational forces in the
development of motor skills, and hence the technical
execution can be a permanent problem for coaches and
even for physical education teachers aimed to study the
various movements and improving executions.

Conclusions

The training for developing technical
executions is based on improving the motor behavior
of athletes that gives them many opportunities to solve
unexpected situations that arise during a match. This
concept is demonstrated by the close connection
between the technical parameters and the motor ones
(30 correlations, where r has values between 41% and
78%). As the results show, the technical test results are
the most influenced by the level of abdominal strength
development and speed running. Functional variables
have a weak influence on motor and technical skills, in
our case. The somatic parameters, although they have
an insignificant direct influence on the technique, they
manifest more strongly in the case of motor skills.

These conclusions should be accepted with
care, as it concerns only this group of athletes, while
the obtained correlations indicate the degree of
association between the used variables and not the
cause of those connections.
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