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Abstract: Problem statement: To verify the incidence of performance analysidadaf bodily
communication in volleyball and the difference oétimod gathering data between traditional method
and new one. It recognizes the technical skillg #ra involved in bodily communication aspects.
Thus, it analyzes and quantifies three specifibriaal skills relating the attacker role and thttese
one in relationship to defenders: (a) the secordgoms to the opposite court instead of setting fo
attacking; (b) the attack as fast as possible énrttiddle of the net; (c) the off speed hit instedd
power spike over the block. To establish the déffele between the traditional match analysis system
and the new one. The methods of this study is cexadlhe coach trains the performance analyst how
to analyze the three technical skills and to whorattribute exactly the outcomes applying the afin
and shared performance indicatohgproach: The analyst directly, that is in real time, recsuihe
data by hand notation when he observes the matthndirectly, that is in differed time, he recruits
the data by using the performance analysis softwaétte slow down and go back mode of the same
actions that in hand notation system has justatied to the bodily communication. The same analyst
by traditional match analysis system, analyzesddita of the same matches by traditional system. It
compares the results of the new way performanclysiaasystem and the old way. The sample is 26
matches of volleyball championship of the same teResults. The results are significant in a new
way of gathering data. Innovation bodily commurimatdata system shows the percentage of three
technical skills is about 14,5% for (b) the attaskfast as possible in the middle of the net, 8(&po
the second ball goes to the opposite court instéadtting for attacking and 6,5% (c) the off spééd
instead of power spike over the block. The pergmntior categories of outcomes is 30% bodily
communication, 18% fundamental outcomes, 17% adwersrrors and 16% other kind of outcomes
and 9% unknown outcome€onclusion: In conclusion the result shows the difference e tata
between two performance analysis system and tméfisance of bodily communication outcomes on
the performance. The percentage of bodily commtinicadata is more significant of the other kinds
of percentage of data. These data could help thehcto train the team for improving the analyzed
technical skills in different mode utilizing thitusly and so, to create a methodological systemibgi

to enhance the performance for every skill.

Key words: Anticipate behavior, gathering data system, techrs&dls, evaluation, performance
analysis

INTRODUCTION proactive role of the brain that is not restrictex
i acquire all sensory events of the world, while it

VoIIeypaII IS a sport. v_vhere the use of bOdyinterrogates the world according to its conditionerder
language is very frequent, it is a sport with veayrow to predict and anticipate behavior, adjusting the

game space (8,1 square meters_ per team) and a_Ct'Ogénsitivity, combining messages, pre-specific aaldes
extremely rapid and dynamic, whose teChmcalestimated, according to an internal simulation foé t

characteristics, tact?cs _and logistics constantlpwes expected consequences of the action (Berthoz, 2000)
nonverbal communication among the players on the = |, particular, the decoding of signs or of facial
court. The players through perceptive and intuitivegyyressions is “functional” when it refers to trame
processing, decode the signs, gestures and facigdam and when communication act among players is
expression of team-mates and/or of opponents 8wa f jnyolved or that one between the trainer and thiets
thousandths of a milliseconds through the anti@pat on the tactical intentions, strategies and the lprob of
and interpretation of the consequences of the @&tio the game. Decoding can be “diagnostic’ when it is
one’s own or other (each others), confirming thepossible to recognize the different kind of nomatrb
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communications of the opposing team, through signis ~ attacker role and the setter one in relationship to
elements that characterize the communication styledefender of opposite team: (a) the second ball goes

(Argyle, 1986 and Hall, 1966) of athletes and cesach
The third form of decoding is “tactics” when thesgee
or the action simulates a game intention to solcit
reaction of the adversary who helps their own team.

the opposite court instead of setting for attackifip

the attack as fast as possible in the middle oh#tg(c)

the off speed hit instead of power spike over tloelb
Finally, to establish the difference between the

That's why the sensorial information is encoded agraditional match analysis system and the new dne,

motor acts and our motor system is activated ageif

recruits the data in a different way to verify the

carry out actions that we observe, involving theincidence of performance analysis data on bodily

simulation of the same actions and making posshse
‘reciprocity’ of acts and intentions which is bagar
the immediate recognition of the meaning of thages
of others “as soon as we see someone to perforactan
or a chain of acts, its movements, which it wantet
not, it gets an immediate meaning for the observer.
The system of mirror neurons and the selectivity o

communication in volleyball. Furthermore, the
difference of method gathering data between the
traditional method and the new one. It analyzes and
quantifies three specific skills relating the akircrole
and the setter one in relationship to defendefsth@
second ball goes to the opposite court instea@tting

for attacking; (b) the attack as fast as possibléhe
middle of the net; (c) the off speed hit insteagoiver

their answers determines a shared action spac&ewhespike over the block. To establish the difference

every act and every chain of acts, our’'s own oexsth

between the traditional match analysis system &ed t

are immediately written and understood, without anynew one. The aim of this study is to verify theidence

express or deliberate learning process” (Rizzokatt

of performance analysis data of bodily communiaatio

Sinigaglia, 2006). Hughes and Franks (2004) suggesn volleyball and the difference between the tradil

that notational analysis is primarily concernedhwite
analysis of movement, technical and tactical evaoa
and statistical compilation. Therefore, the notaio
analysis is a technique to analyze different aspett
performance through a process which involves
permanent registration of the events. These aspées

and the new one method of gathering data.

It recognizes the principal skills that are inwdv
in bodily communication aspects. Thus, it analyaed
guantifies three specific skills relating to theaeker role
and the setter one in relationship to defendefstha

%econd ball goes to the opposite court insteackiting

for attacking; (b) the attack as fast as possibleghie

soccer coach’s main tasks (i.e., to analyze sportsiqdie of the net; (c) the off speed hit insteacpoiver

performance: So that feedback) may be given toeptay
immediately and future training sessions must bamed
that way. Not surprisingly, the majority of publkesh
notational analysis work
academics with an interest in soccer,
volleyball and they are not necessarily involvedthie
coaching process.

Many volleyball coaches do not agree how to

attribute the outcome points to the single volldlyba
fundamentals for all action. That happens when the
decision of the attacker attribution and the opjgosi ,
defender is borderline. Often, the inference of the
outcomes in these actions is due to the feint and,
generally, by the use of bodily communication istfa
motor skills. The exact evaluation of these outcenas
such as the attribution of the point, could hekp ¢bach

to analyze the performance of his own athletessantd
train them in the better way).

What tools could be utilized to analyze and
evaluate these aspects and the affects of it offiriak
outcome points? For this study, the purpose is to
analyze and quantify three specific skills regagdine
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spike over the block. To establish the differenetveen
the traditional match analysis system and the n&sv o
The aspects of non-verbal communication

n

in sports derives fromvolleyball, its codes and the technical and tattisage
basketballpf gesture, are the result of the meeting betweeit t

and implied dimension that comes from experience

gained on the range of activities and a theoretical

dimension that scientifically characterizes andifigs

the expressive and communicative potential of body.
The scientific aims of this research work are:

To define a first inventory of signs used more
frequently in volleyball according to the principle
of bodily communication (Argyle, 1988) the
aspects of perceptive senses (Berthoz, 2000) and
the neurobiological implications (Rizzolatti and
Sinigaglia, 2006)

To give a general plan for training that includes
knowledge about the function of gestures, signs
and mimicking, the structure and the mean of non-
verbal messages and the effects of bodily
communication on behavior in order to build
expressive and communicative skills of volleyball
coach of the signs and the gesticulation in
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communication processes and in particular the  Furthermore, the same analyst, by traditional matc
“pragmatic” side of communication and the effectsanalysis system, analyzes the data of the samehesatc
that it has on behavior (Watzlawiekal., 1967) in the traditonal and actual manner. Finally, it

compares the results of the new way performance
The paths of training for team sports coacheg@nalysis system and the old way using the match
reflect the guidelines of studies and research len t analysis system the sample is 26 matches of valeyb
methodology of the training of volleyball focused o championship of the same team.
the improvement of _f.unctionall_gspects, on the RESULTS
development of conditional abilites and energy
mechanisms and on optimization of the bio-mechanica  Innovation bodily communication data system
aspects, undervaluing the function of bodily shows the percentage of three skills is about 14¢%
communication during the game through the gestures) the attack as fast as possible in the middka@fet,
the signs and the mimicking. 8,5% (a) the second ball goes to the opposite court
This trend produces a basic formation of sportdnstead of setting for attacking and 6,5% (c) the o
operators providing skills on the theory of tramin speed hit instead of power spike over the bloc.(E).
tactics and schemes of games, the knowledge ofhe percentage for categories of outcomes is 30%
biomechanics and automatic technical-sport gesture$odily communication, 18% fundamental outcomes,
functional mechanisms to recruit energy, psychalalgi  17% adversary errors and 16% other kind of outcomes
bases that regulate the action team during phakes and 9% unknown outcomes (Fig. 2).
game, but doesnt deal with the function The ) X )
information derived from this type of computerized 20 Spike as fast as possible
system can be used for several purposes as suggeste = Second ball of setter

by Hughes and Franks (2004): 18 ~——— Off'speed hit
16
* Immediate feedback 14

» Development of a database
* Indication of areas requiring improvement 12
» Evaluation 10
* As a mechanism for selective searching through a g

video recording of the game
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All of the above functions are of paramount 4
importance to the coaching process, the initiadoasof 2
notational analysis. The development of a data-isase 0 e e I _ s
crucial element, since it is sometimes possiblethé I,
data-base is large enough, to formulate predictivdels —FN - —Rn e S :" :—1 ,‘{‘,
as an aid to the analysis of different sports, egibently
enhancing future training and performance. Figure 1: Graphic data bodily communication outceme

MATERIALSAND METHODS e

The coach of the selected team trains the W
. K
performance analyst how to analyze three fastssaiid bodily communication outcomes

30 4
: —— fund 1 s
to whom exactly to attribute the outcomes betwdent  ,5 | OS;O?E:T,?O? outeomes

attacker of his own team and defender of the opposi 20 various outcomes

team applying the different performance indicators. 13 MW
The analysis is in real time that is the recruitme ~ '°

of data is directly by hand notation when the astaly .

observes the match and in differed time, that i th

analyst recruits data when by using the performance

analysis software with slow down and go back mode. Figure 2: Graphic data gathering of kinds of outesm
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Tablel Data bodily communication outcomes The 26 matches are enough to examine the new
Off speed Second ball Spike as fast : :

Matches hit of setter as possible way of collection data and to deep the reIann_n/eeh

1 5 2 9 the new one and the old one throughout an integrate

2 5 3 9 process of collection to extrapolate every datgive to

2 j 3 ? coach. The attribution of outcomes for every plaiger

5 3 3 7 useful to investigate on another_ purpose r_egardmag

6 3 2 8 performance for athletes to play in these skills.

7 2 4 9

8 4 4 8 DISCUSSION

9 4 3 7

10 5 2 6 ) )

11 4 3 7 Four major purposes of notation have been

12 3 2 6 delineated. They are:

13 4 3 7

14 3 3 7 :

15 3 5 9 . Analy5|s of movement

16 4 3 8 » Tactical evaluation

17 4 4 7 +  Technical evaluation

18 4 2 7 - o

19 3 4 8 + Statistical compilation

20 5 2 7

21 4 2 8 Team sports have the potential to benefit

gg 2 g s immensely from the development of computerized

24 5 3 8 notation. The sophistication of data manipulation

25 6 1 7 procedures available can aid the coach in theartsfto

26 3 2 9 ameliorate performance. Many of the traditional

systems outlined above are concerned with the

Table 2 Data gathering of kinds of outcomes statistical analysis of events which previously hadhe
Bodily communication Fundamental Opposite error idas recorded bv hand. The advent of on-line computer

Matches outcomes outcomes outcomes outcomes e y ' . . p

T 8 70 3 1 facilities overcame this problem, since the gamalcto

2 17 37 9 12 then be digitally represented first, via data il

3 © 3 ! ;{ directly onto the computer and then later documinte

5 13 38 10 14 via the response to queries pertaining to the game.

° n o a " The result shows the difference of data between

8 16 35 11 13 two performance analysis systems and the signifean

9 14 39 12 10 of bodily communication outcomes on the performance

10 13 37 14 11 . . . .

1 14 38 1 12 T_he_percentage of b0d|I_y communication data is more

12 11 35 12 17 significant of the other kinds of data percentafjgese

ﬁ 1‘3" g‘;' ig 1‘5" data could help the coach to train the team for

15 14 33 11 17 improving the analysis of skills in different mode

e w 3 u a utilizing this study and so, to create a methodictalg

18 13 40 7 15 system training to include these aspects.

19 15 38 9 13 The field of performance analysis in general has

20 14 39 8 14

21 14 28 12 11 expanded and progressed greatly over the last 2@.ye

gg ig % g ﬁl As with most things, technology and research have

Y 16 37 9 13 leaded t_he way in terms of development, particylarl

25 14 39 10 12 for notation analysis systems.

26 14 35 11 15

Currently, the most advanced systems may be
desirable but the cost is likely to be prohibititeall

It shows the difference of data between twop i the wealthiest and by logical extension sudoéss
performance analysis systems and the significarice ports teams.

bodily communication outcomes on the performance The main development over the last 10 years has

(Table 1). , o . been the lowering cost of computers and video casner
The percentage of bodily communication data iSypich has led to the formation of a number of
more significant of the other kinds of percentafidata  companies selling specialist software for differgmtes
collection (Table 2). of performance analysis. Currently most sports geam
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and individuals can afford the equipment necessary should not be interfered severely by the measuremen
record and analyze their performances. Howeversystem during performance. The results of such
having the equipment and using it effectively i no investigations lead to a better understanding of

necessarily the same thing. Over the next 10 yiedss

movements used and provide coaches and athletes

likely that the process of analyzing performance w yajuable support in directing training goals.

become significantly easier.

This is likely to be achieved in the software with 5

The efficiency of the training process also dejsen
the quality of performance tests available.

the use of some form of interactive help whilstoals standardized tests should be built into the trajsin
removing the need to have a degree in computghrocess for all performance-relevant features. @hes

programming, statistics and artificial intelligenddso

tests must satisfy the criteria of objectivity,iabllity

with the growing popularity of notation analysis in gpq validity. In recent years specific test baéer

professional sport so is the need to adequatelgadu ysing various high tech measurement devices has

universities have teaching and research programs in
place with others developing courses and the eispert
to meet the demand. This demand will strengthen
notational analysis as a discipline leading to drett
research by way of methodological advances, more
appropriate statistical procedures and simpler wutp
formats. These advances will in turn be fed badé in
sports organizations and companies to the benieéill o
prospective notation analysts.

Therefore, it is necessary to provide an education
course for technicians and coaches that teaches and
speaks about the following subjects:

* Neurobiological knowledge on the mechanisms of
regulation of the various types and ways of
imitation, learning and gestural communication
according to the research on mirror neurons
(Rizzolatti and Sinigaglia, 2006)

 Knowledge of the mechanisms of perception and
on the sense of movement or kinaesthesia which
makes possible of simulations and anticipations of
motor actions (Berthoz, 2000)

* Knowledge of the mechanisms of imitation in the
different phases of training

* Acquaintance and meaning of non-verbal
communication, of the interpersonal motor
attitudes, of posture, of facial expressions, of
contact, of walk and of the glance (Argyle, 1988)

CONCLUSION

Biomechanics plays an important role in optimizthg
training quality in elite sport. The areas of apmly
biomechanics in the training process of elite adslare
very diverse. In the first area, those parametdrtw
essentially influence performance have to be aealyz
These investigations have to be done during field
studies using highly developed kinematic, kinetic
measurement systems. The scientific challenge@lie
the precision of the parameters determined (acgwhc
the measurement system) and in the fact that tiletat
675
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