Scientific Review of Physical Culture, volume Su&s4

STRENGTH ASA FACTOR OF EFFECTIVENESS OFFENSIVE PLAY S
INVOLLEYBALL

WojciechBAJOREK “BPEF joanndI ECH BP

Faculty of Physical Education, University of RzegzBzeszow, Poland

Keywords: Abstract:
e volleyball The level of achievement in volleyball is affecteg a plethora of
« strength factors, including physical fithess, motor coordioa, technique of

performing individual technical components or teanembers'

ability to cooperate with each other. The knowled§garameters
that determine the level of achievement and thpimml values is
essential for training activities to be effectivihe authors of the
study conducted the examinations in order to pewadswers to the
following research questions: Do changes in stiemgpact on the
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INTRODUCTION

Modern volleyball requires that players demonsttagh level of abilities concerning
technical and tactical preparation. The game hasrbe one of the most interesting and fast-
developing sports played by many people all oventbrld [Wréblewski 2005].

The level of achievement in volleyball is deterninby physical fithess, motor
coordination, technique of performing individuakmlents or ability to cooperate between
players [Klocek, Szczepanik 2004, Kloc&lak 1999, Naglak 1994].

Success in many sports often depends on abilbiggeherate maximum force, power
and speed [Biko 2006, Mastalerz 2008]. Evaluation of musclersite of a player compared
to the adopted standards reveals whether the leckieved by a player are higher or lower
than those obtained by other athletes with simslamatic parameters [Bko 2006, Krél
2007, Trzaskoma 2003].

Evaluation of strength and strength-speed abilioceplayers from various sports is
based on measurements of maximal muscle torquesajed by muscle groups of lower and
upper limbs. Such measurements are conducted wodeitions of isometric [Biko 2006,
Mastalerz 2008, Trzaskoma 2003] or isokinetic wigktencourt et al. 2005, Zabka 2011].
The results of such measurements may provide dgecquantitative information about
sports skill level and effectiveness of traininggmams.

Strength level does not necessarily mean greateength effectiveness.
The effectiveness of play in volleyball is affectbg many technical and tactical skills
developed through training. 2011].

Zaciorski argued that strength can be considerezhaability to overcome the external
resistance and to prevent its effect at the expehdee muscular effort [Zaciorski 1970].

Heyward defined strength as an ability of a musgteup to generate maximal
contraction force during a single counteraction imgjathe resistance [Heyward 1997].
According to Fidelus, strength, as a physical quashould be regarded as a maximal force
(muscle torque) of individual muscle groups or detal of maximal forces (muscle torques)
in principal human joints under unchanged condgififidelus 1972].
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The problems of the links between the effectivereggserforming individual technical
components and motor abilities of individual playén volleyball have been discussed by
different authors in scientific publications.

In his study on the effect of speed and accuracgeoteption on the effectiveness of
actions performed during the game, Tomasz Lafemaiestrated that the indices relating to
the speed and accuracy of perception are correlaigd playing effectiveness. This
correlation showed the especially high level ohdgigance (0.001 and 0.002) and was close
to 0.7. Analysis of correlation between the indioésisual perception and individual indices
of effectiveness of actions performed during a gagnealed a statistical significance only for
passing and attack, with higher level observedtiack. Serving and attack turned out to be
poorly correlated with speed and accuracy of peémmepThe examination was conducted in
the group of 23 volleyball players from two Poligtams: Gwardia Wroctaw (15 players) and
Otawia Otawa (8 players). The examinations wereedaled for Silesian Regional U-20
Championships in Poland. The main index of playaffgctiveness of volleyball players
reached the level of 0.37 and ranged from 0.2566 [Laferi 2004].

In a publication concerning the effectiveness awodueacy of attack, the authors
analysed 20 video records from games played bythlsh national team in 2005 during the
Volleyball World League (15 matches) and Europeatieyball Championships (5 matches).
Mean effectiveness of offensive actions during 20eanalyzed games was 52%, with the
accuracy at the level of 36%. The total number,601 actions in attack were recorded for
the World League, with mean effectiveness duringnifiches at the level of 52% and
accuracy of 26%. During the European Volleyball @p#&nships, 170 attacks were
performed at the effectiveness of 59% and accucdc89% [ Kosmol M, Kosmol A et
al. 2007].

In the study titled "Criteria for evaluation of etigth and speed components of human
motor abilities in male and female volleyball folayers aged 14 to 15 years, Krzysztof
Whnorowski and Jerzy Skrobecki presented a testuwaird in a group of boys and girls born
in 1984 and 1985 who played volleyball. These pleyepresented 8 macroregions in the
tournament "Nadzieje Olimpijskie" ("Olympic Hopesfjayed in Cetniewo, Poland. The
examinations involved 92 boys and 97 girls fromaAdl Comparison of classification of
macroregions in the tournament with the rankingsamples suggests a high correlation
between each other. Correlation in the male grovges around 0.405, whereas in the female
groups, this level was 0.262 [Wnorowski, Skrobek398].

The interest of the authors in the effect of sttbngn the effectiveness of offensive
plays i.e. attack and serve in volleyball have ledexaminations in this field. The
examinations were conducted in a group of playersmfthe AZS UR Rzeszow volleyball
club.

The forearm muscle strength was measured in theéndomlimb before and after a
warm-up procedure, during and after the match,ndutechnical breaks and during time-outs.
The effectiveness of the attack and serving was edédculated for five players with the
highest number of attacks and serves who wereitedrior the study.

STUDY AIM

The aim of the study was to evaluate the effedatjue based on the measurement of
the force generated by the forearm muscles onfthetiweness of offensive actions (serves
and attack) in volleyball. Establishing correlagotetween the above parameters and
conclusions drawn from these correlations shoutvide information that is useful for e.g.
development of training programs.

The research problem was defined as: Do changd® ilevel of strength impact on the
effectiveness of offensive plays in volleyball?
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It was assumed that the decline in strength cabgddtigue induced by the match has
an effect on the effectiveness of offensive playvsg, attack).

MATERIAL AND METHODS

The analysis was based on the results obtainefivoathletes from an academic team
The measurement of forearm strength was measunegl aslynamometer.

The group of players who participated in the stwhs the team from the AZS UR
Rzeszow. The examinations were performed during2015/2016 season. The team played
in the men's third league. The examinations weralgcted during the match between AZS
UR Rzeszow and SKS MOSIR Dukla teams in the Zebperts hall in Rzeszow, Poland.

The study used the observation method, which plysgry important role in the
research while using it, unlike the experimentalthod, does not affect the local
environment. The method represents the deliberatestigations of the facts, deliberate
cognition based on the use of senses. In this sthdyauthors used the Pearson's r correlation
coefficient.

The data on the effectiveness of attack and seraimgy strength of athletes who
participated in the study were recorded in an Exggleadsheet. Next, the Pearson's
correlation coefficient was computed.

The Pearson's coefficient is given by:

) cov(x,y)
rix,y) =————
a(x)*o(y)
Furthermore,
cov(x,y) = E(x *y) — (E(x) * E(Y))
where:
. r(x,y) - Pearson's r between the variables x and y
. cov(x,y) - covariance between the variables x and y
. o - standard deviation from the population
. E - expected value

Dynamometric strength is measured as a maximal t#viorce produced by selected
muscle groups. This measurement was used to egathathand grip force in volleyball
players. Constant testing conditions, identical gptel body status and the same time of
measurement are the prerequisite for ensuring cabfgameasurements during the test. In
our study, the tests were performed before a matumediately after the warm-up, during
each technical break and after completion of thécimaThe study participants held the
dynamometer in a convenient manner, with fingeis e whole palm of the hand in close
contact with the device. Next, they positioned dinen along the body at a small distance so
that the hand did not touch the hips and presseddimaomometer using the maximal
strength. The isometric contractions were performedng the match for the muscle group
examined at the maximum level of force used agdimstresistance of the measurement
device. The test was performed for the dominanib lifthe method of purposive evaluation of
the effectiveness of technical elements used ileyloall and the method of objective analysis
of results obtained from observation of the toureatsa were used to evaluate the
effectiveness of selected actions (attacks). Tits¢ fhiethod was composed of the observation
of the results of sports competition and recordiregdata in the observation spreadsheets.
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The effectiveness of attack was evaluated basea ®evel scale with the following
marks:
* '+’ - performing the technical element which alladvior scoring a point or change the

serve
* ‘0’ - performing the technical element that allowfed continuation of the action
« ‘'-performing the technical element that endedasing a point or a service change

* Furthermore, the effectiveness of the serve waselaluated based on a 3-level scale
with the following marks:

» ‘AS’ - after the serve, the ball landed directlytive opponents' court or landed outside
the court after the ball was touched by an opponent

» '+’ — after the serve, the ball is received by @ponent and action can be continued

» ‘' —performing the serve resulting in a loss gi@nt

This type of material provides information aboutnyactions performed during the
game and the percentage effectiveness of playihg. Second method is composed of the
individual evaluation of the effectiveness for amlividual element of the game. After the
evaluation, 5 players from the AZS UR team werelifjed for the analysis, including two
middle blockers, two receivers and one spiker.

RESULTS

The results of the examinations of the effectivenafsoffensive plays (attack, serves)
were analysed and compared with the strength ofupipger (dominant) limb, which was
measured using the dynamometer before and aftewdihm-up, during the match (technical
breaks) and after completion of the match. TheWwihg results were obtained in the study:

No. 1
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Diagram 1. Effectiveness of attack and serve of the playeriddividual sets
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZNSC —
SERVE EFFECTIVENESS)
Source:author's own study
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Diagram 2. Strength of the dominant limb of the player 1 dgrihe match
(SILA — STRENGTH)
Source:author's own study

Before the warm-up, the strength of the dominambliwas 55 kg, whereas after the
game, this value rose to 68 kg. In the set 1, lagffiectiveness was 46.7%, whereas the serve
effectiveness was 20%, with mean strength of 62likghe set 2, attack effectiveness was
40%, whereas the serve effectiveness was 33%, méhn strength of 61 kg. In the set 3,
attack effectiveness was 38.5%, whereas the séiestieeness was 0%, with mean strength
of 62 kg. In the set 4, attack effectiveness wa$%3 whereas the serve effectiveness was
0%, with mean strength of 57 kg. In the set 5,catffectiveness was 55.6%, whereas the
serve effectiveness was 50%, with mean strengtGOokg. Strength of the player 1 after
completion of the match was 68 kg.
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Diagram 3. Effectiveness of attack and serve of the playeniadividual sets
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZNSC —
SERVE EFFECTIVENESS)
Source:author's own study
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Diagram 4. Strength of the dominant limb of the player 11 dgrihe match
(SILA — STRENGTH)
Source:author's own study

Before the warm-up, the strength of the dominambliwas 46 kg, whereas after the
game, this value rose to 60 kg. In the set 1, lagffiectiveness was 66.7%, whereas the serve
effectiveness was 0%, with mean strength of 46likghe set 2, the player did not perform
any attack, whereas the serve effectiveness wasviibomean strength of 50 kg. In the set 3,
attack effectiveness was 50%, whereas the sereetefness was 33%, with mean strength
of 46 kg. In the set 4, attack effectiveness wa%®vhereas the serve effectiveness was 0%,
with mean strength of 47 kg. In the set 5, attat&ctveness was 100%, whereas the serve
effectiveness was 0%, with mean strength of 485kgength of the player 11 after completion
of the match was 48 kg.
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Diagram 5. Effectiveness of attack and serve of the playeini@dividual sets
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZNSC —
SERVE EFFECTIVENESS)
Source author's own study
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Diagram 6. Strength of the dominant limb of the player 12idgithe match
(SILA — STRENGTH)
Source author's own study

Before and after the warm-up, the strength of tmidant limb was 60 kg. In the set 1,
attack effectiveness was 60%, whereas the sergetieéness was 0%, with mean strength of
51 kg. In the set 2, attack effectiveness was 66wBRereas the serve effectiveness was 0%,
with mean strength of 55 kg. In the set 3, attdbciveness was 57.1%, whereas the serve
effectiveness was 0%, with mean strength of 4@rkghe set 4, attack effectiveness was 0%,
whereas the serve effectiveness was also 0%, watinretrength of 45 kg. In the set 5, attack
effectiveness was 40%, whereas the serve effeesgewas 0%, with mean strength of 44 kg.
Strength of the player 12 after completion of thretech was 60 kg.
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Diagram 7. Effectiveness of attack and serve of the playieri6dividual sets
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZN&C —
SERVE EFFECTIVENESS)
Source:author's own study
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Diagram 8. Strength of the dominant limb of the player 6 dgrihe match
(SILA — STRENGTH)
Source:author's own study

Before the warm-up, the strength of the dominambliwas 50 kg, whereas after the
game, this value was to 55 kg. In the set 1, attdiectiveness was 33.3%, whereas the serve
effectiveness was 0%, with mean strength of 52lkghe set 2, attack effectiveness was
100%, whereas the serve effectiveness was 0%, m@hn strength of 48 kg. In the set 3,
attack effectiveness was 66.7%, whereas the séietieeness was 0%, with mean strength
of 60 kg. In the set 4, attack effectiveness w&% 50hereas the serve effectiveness was 0%,
with mean strength of 56 kg. In the set 5, attaif&céveness was 0%, whereas the serve
effectiveness was 0%, with mean strength of 63Stgength of the player 6 after completion
of the match was 56 kg.
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Diagram 9. Effectiveness of attack and serve of the playenifdividual sets
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZN&C —
SERVE EFFECTIVENESS)
Source author's own study
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Diagram 10. Strength of the dominant limb of the player 10iclgithe match
(SILA — STRENGTH)
Source:author's own study

Before the warm-up, the strength of the dominambliwas 71 kg, whereas after the
game, this value rose to 76 kg. In the set 1, tdiectiveness was 100%, whereas the serve
effectiveness was 0%, with mean strength of 75lkghe set 2, attack effectiveness was
66.7%, whereas the serve effectiveness was 0%, maidin strength of 62 kg. In the set 3,
attack effectiveness was 50%, whereas the sergetetness was 0%, with mean strength of
71 kg. In the set 4, attack effectiveness was 5Qvbereas the serve effectiveness was 0%,
with mean strength of 66 kg. In the set 5, atteft&c@veness was 100%, whereas the serve
effectiveness was 0%, with mean strength of 68Skigength of the player 10 after completion
of the match was 71 kg.
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Diagram 11. Effectiveness of attack and serve for all playene were qualified for the analysis
(ATAK SKUTECZNOSC — ATTACK EFFECTIVENESS, ZAGRYWKA SKUTECZN&C —
SERVE EFFECTIVENESS)
Source:Author's own study.
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Diagram 12. Strength of the dominant limb for all the playqtelified for the analysis
(SILA — STRENGTH)
Source:author's own study

Before the warm-up, mean strength of the dominiam lof all the players was 56 kg,
whereas after the game, this value rose to 64rkthd set 1, mean attack effectiveness for all
qualified players was 61.3%, whereas the servetfeness was 4 %, with mean strength of
57 kg. In the set 2, attack effectiveness was 54wP&reas the serve effectiveness was 7%,
with mean strength of 55 kg. In the set 3, attdbécéveness was 52.5%, whereas the serve
effectiveness was 7%, with mean strength of 57lkghe set 4, attack effectiveness was
37.7%, whereas the serve effectiveness was 0%, madn strength of 54 kg. In the set 5,
attack effectiveness was 59.1%, whereas the séfeaieeness was 10%, with mean strength
of 55 kg. Mean strength of all qualified playerseacompletion of the match was 61 kg.

Analysis of the results obtained in the study letmlshe conclusion that the attack
effectiveness for all the athletes analysed inwthele match was around 53%. The highest
attack effectiveness was observed during the 468%), whereas the lowest effectiveness
was found for the set 4 (38%). The highest levetat/e effectiveness was recorded for the
set 5 (10%), whereas its lowest value was observete set 4, with none of the athletes
performing the point-scoring serves (consequerttlg, effectiveness was 0%). This poor
effectiveness in the set 4 did not translate iheodtrength in this set since it was at the level
similar to the set 5, where serve effectivenessMiéds and attack effectiveness was 59%.

Table 1. Correlation coefficient for the players studied

Correlation Player 1 Player 11 Player 12 Player 6 Player 10
coefficient

Attack/Strength 0.29 -0.77 0.17 -0.68 -0.81
Serve/Strength -0.15 -0.47 -0.5 -0.72 -0.27

Source:Author's own study, 2016.

In the most of the cases of individual players, therrelation coefficient
(Attack/Strength, Serve/Strength) was below 0 amgjed from -0.1 to 0.0, i.e. the correlation
was negative poor or negative strong. Only in thsecof the player 1 and player 12, the
Attack/Strength correlation was 0.29 and 0.17, eespely, which means a positive poor
correlation. This rejects the previously proposggdthesis that the decline in the level of
strength caused by match-induced fatigue has actefh the effectiveness of offensive play
(serving, attack).
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CONCLUSION

Analysis of sports competition in volleyball is ookthe major concerns connected with
the theory and practice present in different teamegs. The accurate determination of the
relative force in a specific motion has become gy vsteresting problem, both from the
standpoint of sports biomechanics and training tprac Professional sports require
continuous searching and development of informatgsources in order to better understand
the phenomena that occur over the training procasalysis of the results of the study
revealed that the correlation between hand grgngth and effectiveness of volleyball plays
is relatively complex since during the game, tifeativeness of a player's actions depends on
a number of technical and tactical parameters,ldped over the whole training process.

The analysis of the tests, comparison of the resalid confrontation with the
previously acquired knowledge and auxiliary matsriead to the conclusion that the changes
in the hand grip strength during the match do ndistantially affect the effectiveness of
offensive plays in volleyball. However, this doest mean that strength training should be
neglected in volleyball since it can be useful ucts elements of the game as e.g. fighting at
the net.

Our findings are not consistent with the previoeparts on the effect of strength on
effectiveness of offensive plays (attack and semeyolleyball. Forearm strength is not
always connected with the effectiveness of offemglaying. One of the basic factors that
determine a good level of achievement in volleybhe#l motor abilities. If skilfully developed,
these abilities are reflected during the game bgreect, more effective and efficient play.

The tests performed in the study provided ansvweetd research questions and showed
that the hypothesis proposed in the study shoulcejeeted. Analysis of the results reveals
that the force generated by forearm muscles hasnsignificant or no effect on the
effectiveness of attack and serve in volleyball.chlumore important factors that affect the
offensive actions are e.g. technique of performmgpecific element and team tactics
prepared with respect to the player's skills.

The following conclusions were drawn based on thgseovations and analysis of the
tests performed in the present study:

1. No correlation was found between the decline iargjth and effectiveness of attack
and serve.

2. Strength is not always correlated with effectivenes

3. Involleyball, relations between forearm strength @laying effectiveness are
relatively complex, since effective playing dependgechnical and tactical skills
developed over the whole training process.

Undoubtedly, the information collected based ontdsts can be useful for improved
organization of training plans. The results are ongnt from the standpoint of the choice,
prognosis and diagnosis in volleyball and repredéet basis for coaches who develop
training programs.
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