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Programme

Wednesday 25th July 2012

0900¢ 1400
1400¢ 1430
1430¢ 1530

1530¢ 1615
1615¢ 1815

1930

Congress RegistratiofwS OSLIi A2y { G W2KyQa /I YLdzZz | Sy
Congress OpeninEEGO089 Yelland Lecture Theatre)

Keynote SpeakefEEG089 Yelland LectreK S G NB>X / KIF AN)X t SGSNJ h¢
Dr Tony KirkbrideMedia channels for performance analysis (sponsored by
ISPAS)

Exhibition & Refreshment{3he Pear Tree)

Poster Session IMPC, Thomas Telford Building)
POST 1.1 Soccer

POSTL.2 Team Sports

POST 1.3 Performance Analysis & Coaching
POST 1.4 Systems

POST 1.5 Sport Science & Medicine

Welcome receptionThe Riverside Building, Hylton Road)

Thursday 26th July 2012

0900¢ 1000

1000¢ 1045

1045¢ 1245

1245¢ 1345

1345¢ 1445

1445¢ 1530

1530¢ 1730

1730¢ 1830
1930

© WCPAS IX

Keynote Speake(EEG089 Yelland Lecturkeatre, Chair: Derek Peters)
Dr Vicky TolfreyThe role of performance analysis during wheelchair
games play to help inform individualised training strategies

Exhibition & RefreshmentShe Pear Tree)

Podium Sessions

Session1l Basketbal(EEG089 Yelland Lecture Theatre)

Session 2: Performance Analysis & Coach{EgG087 Urwin Lecture Theatre)
Session 3: Team Sports (EE1057)

Session 4: Sport Science & MediCiEE1061)

Lunch

Keynote Speaket 99 Dny ¢ , Sttt +FyR [ SOGdz2NE ¢KSI GNBX /
Prof. Brian DawsonMovement patterns in team sports: How to they relate

to performance? gponsoredby ISPAS)

Exhibition & Refreshmen{3he Pear Tree)

Podium Sessions

Session 5: Soccer EEG089 Yelland Lecture Theatre)
Session 6: Movement Analysi6EEG087 Urwin Lecture Theatre)
Session 7: Racket Sporté€EE1057)

Session 8: Handbal(EE1061)

ISPAS AGNEEGO089 Yelland Lecture Theatre)

Free evening

Programme & e-Book of Abstracts Page 2



Friday 27th July 2012

0900¢ 1000 Keynote Speaket 99 Dny ¢ , St t+FyR [ SOGdz2NE ¢KSI GNBxX /
Dr Barry Drust & Andy ScouldinBerformance analysis in elite socaer
English FA Premier League

1000¢ 1045 Exhibition &Refreshment¢The Pear Tree)

1045¢ 1245 Podium Sessions
Session 9: Soccer ZEEG089 Yelland Lecture Theatre)
Session 10Team Sports EEEG087 Urwin Lecture Theatre)
Session 11Combat Sport¢EE1057)
Session 12SystemgEE1061)

1245¢ 1345 Lunch

1345¢ 1445 Keynote Speaket 99 Dny ¢ , St t+FyR [ SOGdz2NE ¢KSI GNBxX /
Dr Wynford LeyshorPerformance analysis in the management of high
performance sport; international 400m hurdles

1445¢ 1530 Exhibition & Refreshmeni{3he Pear Tree)

1530¢ 1730 Podium Sessions
Session 13Soccer IEEG089 Yelland Lecture Theatre)
Session 14individual Sport$EEG087 Urwin Lecture Theatre)
Session 15RugbyEE1057)
Session 16EquestrianEE1061)

1900 CoachLJA Ol dzLJa Fd / AdGeée /1YLdaA 9 {G W2KyQa

Saturday 28th July 2012

0900¢ 1100 Poster Session ZMPC, Thomas Telford Building)
POST 2.1 Soccer
POST 2.2 Team Sports
POST 2.3 Individual & Racket Sports
POST 2.4 Sport Performarfegychology
POST 2.5 Sport Science & Medicine

1100¢ 1145 Exhibition & Refreshmen{3he Pear Tree)

1145¢ 1245 Keynote Speaket 99 Dny ¢ , St t+FyR [ SOGdz2NE ¢KSI GNBxX /
Prof. Jaime Sampaid®erformance analysis in basketba{Sponsoredby
ISPAS)

1245¢ 1330 Congress Awards & CIo$EEG089 Yelland Lecture Theatre)

© WCPAS IX Programme & e-Book of Abstracts Page 3



Wednesday 25th July 2012
1615¢ 1815

Poster Session 1
Motion & Performance Centre, Thomas Telford Building

POST 1.1 SOCCHERAIRE Ricardo Duarte & Nic James)

POST 1.1.Relative number of outfield players as a constraint on coordination dynamics in futsal
Bruno Travassos, Luis Vilar, Duarte Aradjo & Tim Mc@ortugal & Canada)

POST 1.2.Small sided games in football with university female players
SandreEsteves, Luis Vaz, Nuno Leite, Bruno Gongalvést& Magcas (Portugal)

POST 1.3.Do action variables represent success in English Championship Football?
DSGKAY wSSas bAO WHYSaz w2S ¢Fe&ft2N) g D2Nl}y +dz6] 2

POST 1.4.Effect of smallsided games on the physical performance of young football players of
different ages and levels of practice
Luis BarnahéAnna Volossovitch &ntdénioPaulo FerreiraRortugal)

POST 1.5.The influence of manipulating the defensive playingethod on team synchrony in

association football
Ricardo Duarte, Bruno Travassos, Duarte Aradjo & Michael RichaRtstngal & USA)

POST 1.2 TEAM SPORTHAIRE Ricardo Duarte & Nic James)

POST 1.2.Match analysis and a comparison between winnihgy R f 2aAy 3 (iSIFYa Ay YS
level goalball
Henri Lehto, Mikko Hayrinen, Timo Laitinen & Kevin C@lietand)

POST 1.2.Reterminants related to the attack tempo in high level male volleyball
Rui Araujo, Cicero Moraes, Patricia Coutinho & Iddkshuita Portugal & Brazil)

POST 1.2.Broportion and efficiency of different serve techniques in relation to winning in elite
female volleyball
Mikko Hayrinen, Virpi Inkinen, Tuomas Mikkola & Vesa Linrn&mnénd)

POST1.2FheA Yy Ff dzSy OS 2F GKS IINBIF 2F FddF 01 2y LRAyOG .
volleyball

Jose Manuel Jimenez Olmedo, Alfonso Penichet Tomas, Maria del Mar Silvestre Garcia, Juan José
Chinchilla Mira, José Antonio Pérez Turpin, & Concepcion Suarez (Sp&in)

© WCPAS IX Programme & e-Book of Abstracts Page 4



POST 1.2.Sporting activities of volleyball players throughout the developmental stages
according to competitive level and gender
Patricia Coutinho, Rui Araujo & Isabel Mesqutar{ugal)

POST 1.2.Beterminants of success in Twenty20 cricket
Michael Najdan & Matt T. Robins (UK)

POST 1.2.Performance analysis of decision making in team sports
Megan Lorains, Kevin Ball & Clare MacMahon (Australia)

POST 1.2.8he structure of intensity of plqy in ice hocqu
¢2YlFal DI o6NEI =GdbhysBAtkadiudz Stanula& Michdl Garrgslénd)

POST12B 20 A2yt Iylfeara 2F GKNBS YIGOKSa
Hamn vdzr t ATAOFGAZ2Y w2dzyRQ
Manraj S. Sucha & David C. Pears (UK)

POST 1.2.1Ascoring system for pertinent actions in rugby union
Edward Burt & Mike Hughes (UK)

POST 1.2.1An investigation into clean and uclean scrums in the 2011 Rugby World Cup
Stuart Ware & James W. Brouner (UK)

POST 1.2.13coring profiles in the 2009 RES$ Nations rugby union championship
Luis Vaz & Wilbur J. Kraak (Portugal & South Africa)

POST 1.2.1Game analysis comparing the final top nations with the others in the 2011 Rugby

World Cup
Kazunari Hayasaka, Yuichi Ueno, Koh Sasaki & Takumi Yaniaapato)

POST 1.3 PERFORMANCE ANALYSIS & COACHINIRE Ricardo Duarte & Nic James)

POST 1.3.Temporal aspects of coach behaviour
Laura Harry & Peter O'Donoghue (UK)

POST B.2 Pedagogical supervision in swimming: The influence of retrospecteféection in

TNRY

§SOKYAOLE 0SKI@A2dz2NE 2F 021 OKSaQ LISNF2NXYIyOSa

Samuel Honério & Marco Batisadrtugal)

POST B.3Behaviour of academy soccer coaches during training sessions

/| SNA . 2¢ftSezx 2S&a .2RKPBY 9 tSGISNI hQ52y23KdzS 6

POST B.4 Theart of sports officiating: Learning how to referee rugby union
Christopher Baldwin (Australia)

POST 3.5 Path to excellence: A case study with an elite basketball player
Américo Santos, Amandio Graca & Fernando TayBRa@sugal)

POST B.6 Functionaladvantages of informatization for realization of Olympic education
PitynMaryan &Briskin YuriyUkraine)

© WCPAS IX Programme & e-Book of Abstracts Page 5
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POST 1.4 SYSTENSHAIRSt SGSNJ hQ52y23KdzS 9 ! Ny2f R

POST 1.4.Use of barcode scanning for notational analysis
Donald B. Buchanan, Dawd Cook & P. John Seeley (UK)

POST 1.4.2n analysis of navigation patterns in rowing
Alessandro Pezzoli, Antonio Baldacci, Alda Cama, Marcello Faina, Dario Dalla Vedova, Maurizio Besi,
Giuseppe Vercelli, Andrea Boscolo, Marco Dalessandro & Elena Cr(#liQ

POST 1.4.Bredicting sports results using regression and neural models 5
'RFY al al Ol @12 ! NJ I RARdbeit Ro¢zhidPglaat)l > ! RIF'Y %2R0 9

POST 1.4.€omparing results of biomechanical analyses of raw data determined using AutoCAD
software with those determined by AutoMatlab software for a number of athletic performances
Abi R. Abakri & Saadallah A. Raslfichq)

POST 1.4.5he use of taxonomic tools to analyse national team ice hockey game play
RobertRoczniokAdamMaszczykArkadiusStanulat NJ S Y Pidtiéidzetvski & A O @zabia
(Poland)

POST 1.4.Beedback technology in performance analysis
Lucy A. Holmes (UK)

POST 1.4.Analysisof the factors of yield in professionalbasketballappliedto an ACBequipment
MarceloAlejandro Jove Tossi, Maria del Mar Silvestre Garcia, Alfonso Penichet Tomas, Jose Manuel
Jimenez Olmedo, Eliseo Cabrera Andreu, Concepcién Suarez Llorca, Federico Carreres Ponsoda,
Carbonell Martinez & Antonio Jose (Spain)

POST 1.48sing kinematic meadzNB a (2 LINBRAOG LIRad FfA3IKG GAYS A
straight twisting Yurchenko vault
Rebecca Edginton (UK)

POST 1.4.Bonlinear methods to analyze variability of indoor pedaling kinematics
JuanCarlos Quintan®ugque (Germany)

POST 1.40The accuracy of judging compared with objective computerised analysis in

trampolining
Polly E. Johns & James W. Brouner (UK)

POST 1.5 SPORT SCIENCE & MEDICHWEREt S SNJ hQ52y 23Kdz2S 3 | Ny 2f

POST 1.%.A comparison of lower limb strength and static balance in elite gymnasts and wrestlers
with non-athletes
M. Reza Bahadoran, Yasser Ghasemzadeh & Tayebeh Soleimani (Iran

POST 1.5.Zhe relationships between physical readiness and cardiovasculqy risk factor i
al NBSGI5 &zNIOAAE@R2S > 51 yASt . 21X 5NIXOFYy 5AT RFENE %Ae
Dario Matika Croatia)

POST 1.5.Biological markers in the preompetition and competition phases of triathlon

Blanca R. Rang€olmenero, German Hernand€zuz, Fernando A. Och#domed, Adrian Rosas
Taraco, Hugo Zuaz#sguirre & Oscar Sak&gaire (México)

© WCPAS IX Programme & e-Book of Abstracts Page 6



POST 1.5.Effect of aging on lung function induced by regular physical activity
Sridip Chatterjee & Sudfpundar Das (India)

POST 1.5.6ral contraceptive cycle phase has no effect on fuel oxidation during prolonged
exercise in female recreational endurandeined rowers
Sille Vaiksaar, Jaak Juriméae, Jarek Maestu, Priit Purge & Toivo Jldtasda)

POSTL.5.6The effect of corrective training on control and correction of tend to head to front in
Islamic azad university Dezful branch personnel
Saeed Tanoorsaz, Lora Chapari, Gholamreza Zourmand & Sara Sl{amashiri

POST 1.5.A&retrospective study of injuries in elite women windsurfers

Alfonso Penichet Tomas, Jose Manuel Jimenez Olmedo, Maria del Mar Silvestre Garcia, Juan José
Chinchilla Mira, José Antonio Pérez Turpin, Concepcién Suarez Llorca & Eliseo Andreu Cabrera
(Spain)

POST 1.5.8raining based on testing results: Implications for performance and injury prevention
Alexandra Mihael&usu AdrianNagel,ClaudivAvram &BogdanAlmajarGuta Romania)

POST 1.5.8nalysis of the peak performance age in track and field
Radekvobr (Czech Repubilic)

POST 1.20Physical ability tests for pregnant women participating in adapted gymnastics
IrinaNesheva & EmiliRaviova (Bulgaria)

POST 1.511Theheight of female Brazilian beach volleyball players in relation to specialization
and court dimensions

Alexandre Medeiros , George Giatsis , José Manuel Palao, José Afonso, Roberto Lopes & Isabel
Mesquita (Portugal, Greece, Spain & Brazil)

© WCPAS IX Programme & e-Book of Abstracts Page 7



Thursday26th July 2012
1045- 1245

Podium Sessions 14

PODIUM SESSION 1: BASKETEA®089 YELLAND LECTURE THEATRE)
(CHAIR, Anna Vollosovita)

POD 1.Xomparing critical and normal match episodes in different competitive contexts of the
basketball game
Anténio Paulo Ferreira, Sandro Didier & Anna Volossovitch (Portugal)

POD 1.Zompetitiveness and uncertainty in the NBA and ACB professional basketball leagues
Yves de Saa Guerra, Juan Manuel Martin Gonzalez & Juan ManuelMzarstgSpain)

POD 1.RAnanalysis of collective performance in Olympic basketball.
Mariano Latorre Bragion & Dante De RoséBiazil)

POD 1.4&rhe effect of age on the diversity and efficiency of space creation dynamics and
cooperation rates in basketball teams

Dante De Rosér., Leonardo Lamas, Eduardo Rostaiser, Felipe Santana, Valmor Tricoli & Carlos
Ugrinowitsch Brazil)

POD 1.8Basketball shooting performance and attentional strategies as a function of induced
myopic blur
Sophie E. Lanham & Matt T. Robins (UK)

POD 1.61ow a basketball game works: the score.
Yves de Saa Guerra, Juan Manuel Martin Gonzalez & Juan ManuelMzaretaSpain)

PODIUM SESSION 2: PERFORMANCE ANALYSIS & C(REGBIBRGURWIN LECTURE THEATRE)
(CHAIRt SGSNJ hws52y23KdzS0

POD 2.Trheuse of experience as a performance analyst to aid setjulated coach development
William J. Shaw & Graham Turner (UK)

POD 2.Zoach behavioral analysis within elite youth football
Paul Worsfold (UK)

POD 2.Foccer match analysisA qualitative studywith first Portuguese League coaches
Hugo Sarmento, Antonino Pereira, Jorge Campanico, Maria Teresa Anguera & JogP detit§al &
Spain)

POD 2.#erformance analysis in professional football: Player & coach perspectives
Rob Mackenzie & Chris CushitKj

POD 2.5The evaluation of goalkeeping performance analysis support used in senior professional
and elite level youth football: An applied perspective
Andy Elleray & Gareth JonédK)

POD 2.@hechanging role of the performance analyst within a varying competition structure: A

comparison of Superleague and International netball competitions
Sara Horne (UK)

© WCPAS IX Programme & e-Book of Abstracts Page 8



PODIUM SESSION 3: TEAM SPORRSQM EE1057)
(CHAIR, Brian Dawson)

POD 3.From movementpatterns to performance analysis tool: A simulated cricket batting
innings for testing and training
Laurence Houghton, Bridbawson &onas Rubensoi(stralia)

POD3.Z . dzii L R2y Qid 3 STowha?extén? dixkmodifigdnetidall gamei i)
influence the development of movement skills for80 year olds playing netball?
Kirsten Spencer (New Zealand)

POD 3.35ame movement demands and player performance in the Australian Football League
Daniel Hiscock, Brian Dawson, Jarryd Heasman & Petding (Australia)

POD 3.Discriminant power in gameaelated statistics and game result according to setter position
in the 2010 World Volleyball Championship
Paulo Vicente Jodo, Miguel Silva, Daniel Lacerda & LufPdtazgal)

POD3%5 S¥FSyaArdS aidNridS3e yR ONARGAOFE YIGOK SLIA&ZR
success
Anténio Paulo Ferreira, Sandro Didier & Anna Volossovitch (Portugal)

POD 3.@he luck of the score: Partition of variander performance analysis of team spts
5F NNBY hQ{(Austrdid)Ky Sa a e

PODIUM SESSIONSPORT SCIENCE & MEDI(RIEOM EE1061)
(CHAIR, Paul Canavan)

POD 4.Monitoring training fatigue with the orthostatic heart rate test during 9 weeks of
intensified training in biathletes
Candice EThomas, Laura Karavirta, Hannu Kinnunen & Stewart J. Laing (UK & Finland)

POD 4.Z'he impact of side dominance on hamstring and quadriceps strength in junior footballers
Michal Lehnert, Josef Urban, Pavel Hap & Jiri Prochazka (Czech Republic)

POD 4.3Analysis of the combinations of movements (failure locus) that cause anterior cruciate
ligament injury: Implications for prevention

Paul K. Canavan, Alexander Orsi, Andrew Homyk, Story Wibby, Nicholas Yang & Hamid Nayeb
Hashemi (USA)

POD 4.4 heeffects of temperature, travel and time off on Major League soccer team performance
Andrew Opatkiewicz, Tyler Williams & Christopher Walters (United States of America)

POD 4.5 he influence of environmental temperature on home advantage in Qatari interoaal

soccer matches
Franck Brocherie, Olivier Girard & Gregoire P. MiBgtitzerland & Qatar)

© WCPAS IX Programme & e-Book of Abstracts Page 9



Thursday 26th July 2012

1530¢ 1730
Podium Sessions &8

PODIUM SESSION 5: SOCOER®089 YELLAND LECTURE THEATRE)
(CHAIRt SGSNJ hQ52y 2 3KdzS 0

POD 5.Home advantage in derby and netherby matches in the Serie A Brazilian National Soccer
League, from2007 to 2011
Jackson Cruz, Anna Volossovitch, Ana Isabel Carita & Anténio Paulo FPwoeiugal)

POD 5.Z'heapplication of normative performance profiling for talent Identification in youth
association football
Alex Delves & Matt T. Robins (United Kingdom)

POD 5.3dentifying individual tactical profiles according to playing position in association football
Ricardo Duarte, Bruno Travassos, Duarte Araujo, Pedro Marques & Tsuyo§Roiitagal & Japan)

POD 5.4An analysis of successfaffensive sequences in football
Anténio Barbosa, Hugo Sarmento, Antoni Planas Anzano & Jorge Can{Sg@aico& Portugal)

POD 5.5-irst goal and home advantage at different levels of play in professional soccer

Albin Tenga (Norway)

PODIUM SESSIONMOVEMENT ANALYSEEGO87 URWIN LECTURE THEATRE)
(CHAIR, Nic James)

POD 6.JAnalysis of team and player performance usirgcorded trajectory data
Robert Timmermann, Michael Dellnitz, Rasmus Jakobsmeyer, Reinhard Schnittker, Per Wilhelm,
René Zorn & Hanyi (Germany)

POD 6.Distance covered and average speed of movement during the 2012 British Open under 21
real tennis firal
bAO WIHYSazx w20SNI whkOl s alliKSg w2yl fRazy g D2NI

POD 6.Running performance analysis in basketball using recorded trajectory data
Rasmus Jakobsmeyer, Jochen Baumeister, Robert Timmermann, Hanyi Li, Per Wilhelm, René Zorn &
Reinhard SchnittkegiGermany)

POD 6.4T'he use of Global Positioning Systems in elite rugby union
Nicola Cabhill, Paul Worsfold, & Kevin Lamb (UK)

POD 6.Distance covered, speed of movement and heart rate of the world champion padel player
during a relatively easy 2011 pro tour match

Jesus Raméhlin, Jose F. Guzman, Rafa MartiBez f £ S32 = D & Nit James (Bpaln2 JA 6
Slovenia & UK)

POD 6.@Ananalysis of indoor team sports using fast tracking methods on global processing unit
and multicore processors

René Zorn, Hanyi Li, Ulrich Ruckert, Reinhard Schnittker, Rasmus Jakobsmeyer & Robert
Timmermann(Germany)

© WCPAS IX Programme & e-Book of Abstracts Page 10



PODIUM SESSION 7: RACKET SRRRTS/EE1057)
(CHAIR, Hyongjun Choi)

POD 7.Xonsistency of key performance indicators for tennis match analysis in Grand Slam
tournaments from 2005 to 2011
Hyongjun Choi (South Korea)

POD 7.Z'he importance of the time duration of ground strokes in tennis
Hiroo Takahashi, Masahiko Ishihara, Takahiro Morishige, Tetsu Kitamura, Akira Maeda & Hidetsugu
Nishizono (Japan)

POD 7.3 echnical structure and effort intensityﬂin recreational squash
UrszulaSzmatlaB I O NE A X ¢ 2 VY| al DI 6 NB T Zanala\(Pokadf DI NJ/ &

ax
v

POD 7.Male positive affect explains mixedoubles badminton tournament rank
Clare L. Rhoden, Julia West & Derek M. Peters (UK & Norway)

POD 7.5\ comparison of the distribution of stroke and footwork type inteh S@St YSy Qa @ao
62YSyQa G1otS G(SYyyAa
Ivan Malagoli Lanzoni, Rocco Di Michele & Franco MigahyY

PODIUM SESSION 8: HANDBRQOM EE1061)
(CHAIR, Antonio Ferreira)

POD 8.Tream timeout management in handball according to the context of the game
Fernando Gomes, Anna Volossovitch & Anténio Paulo Fe(Raréugal)

POD 8.Handball Refereeing: Referees, examiners and reality
Maria Luisa Estriga, Jodo Carvalho & Anténiorfeifae (Portugal)

POD8.3 L2 NIi LISNF2NXIYyOS LINRPFAELS Ay YSyQa 9dz2NRBLISIY
winners and losers
Lydrylra {1FNDbFfAdAitheaniaj - T AYASNI & tdzl Tyl a

POD 8.Motor skill determinants of performance in handball players
Parminder Singh (India)

POD 8.5 time motion and notational analysis of three matches from the qualification round in
the women's 2010 European Handball Championship
Manraj S. Sucha, Stefan Bauer & David C. Pears (UK)

POD 8.@he use of livesemiautomatic video content extraction techniques for the accurate

evaluation of exertion in elite handball referees
Maria Luisa Estriga, Jodo Carvalho, Anténio T. Ferreira & Catarina Santiago (Portugal)

© WCPAS IX Programme & e-Book of Abstracts Page 11



Friday 27th July 2012

1045¢ 1245
PodiumSessions ¢ 12

PODIUM SESSION 9: SOCOHER@089 YELLAND LECTURE THEATRE)
(CHAIRE Jaime Sampaio & Nic James)

POD 9.1An analysis of unsuccessful offensive sequences in two top level football teams
Anténio Barbosa, Hugo Sarmento, Antoni Plafwazano & Jorge Campani@pain & Portugal)

POD 9.Aotational analysis of long corner kicks in an international youth football tournament
Stephen Poon, Andrew Douglas & Will G. Hoplaar & New Zealand)

POD 9.3ctivity profiles in four differentsmallsided football games
Marco Aguiar, Goreti Botelho, Bruno Gongalves & Jaime Sampaio (Portugal)

POD 9 An analysis of English professional goalkeeper match actions over two competitive
seasons: Implications for the coaching process.
Andy Elleray &areth Jones (UK)

POD % End of season club ranking in the top five European soccer leagues in season 2010/11
were affected by the number of players released to World Cup 2010
Otto Kolbinger & Martin Lame&eérmany)

POD % A comparison of performances in the attackiffird between teams in the Keague, LFP
and EPL football leagues
JoaHak Kim, Hyongjun Choi & JeMipok Hwang (South Korea)

PODIUM SESSION 10: TEAM SPORHEBE0D87 URWIN LECTURE THEATRE)
(CHAIR, Joao Vincete)

POD 10.Accuracy of netball umpiring in the British National Super League
9YAf & w2aS 52KSNIeé 3 tSGSNI hQ52y23KdzS 06! YU

POD10.2 O2YLI NR&A2Y 0S06SSy 4AyyAy3ad FyR ft2aiy3
Henri Lehto, Mikko Hayrinen, Timo Laitinen, Kevin Collet & Riikka Jun(faimsmd)

POD 10.Performance analysis of kicking and striking skills in Gaelic sports
Kevin Ball & Barry Horgan (Australia & Ireland)

POD 10.Differences in game statistidsetween winning and losing teams in inter university elite
male Sepak Takraw Tournaments

Norasrudin Sulaiman, Rahmat Adnan, RenaMuhammed Kassim & Mahenderan Appukutty
(Malaysia)

POD 10.%0olleyball defensive performance in relation to scoring skitid player effectiveness
Paulo Vicente Joao, Victor Magés, Nuno Leite, Luis Vaz & Pedr(PBitegal)

POD 10.Ghe effectiveness of Topsport Talent Schools in the Netherlands: A retrospective analysis
of performance in sport and education
Fleur van Rens, Niels Reijgersberg & Agnes Blletherlands)

© WCPAS IX Programme & e-Book of Abstracts Page 12
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PODIUM SESSION 11: COMBAT SPERXSM EE1057)
(CHAIRSI @8 2y J2dzy / K2A 3 t SGSNI hQ52y23KdzS¢

POD 11.Error in judging Olympic boxing performance: false negative or false positive?
Umberto Di Felice & Samuele M. Marcdialy & UK)

POD 122 A comparative analysis of competition before and after the adoption of the electronic
trunk protector in Taekwondo
DaeHyun Kim, Hyongjun Choi, dblak Kim & Eungoon Kim (South Korea)

POD 113 The design and evaluation of a mobile analysis system for Judo competition
Emily Brown (UK)

POD 14 The standing position in biathlon shooting: Body sway, shooting position and shooting
results
Nico Espig & Dirk Siebert (Germany)

POD 135 Atemporal analysis of combinations in professional boxing
bAOK2ftF& 1 FNNAS&E 3 tSGSNI hQ52y23KdzS 06! YO

POD 1% A time-motion analysis of elite female foil fencing

allGKSg Wod 28fRS 3 tSGSNID® hQ52y23aKdzS o6{ Ay Al L2 N

PODIUM SESSION 12: SYSTIR®®M EEH1)
(CHAIR, Arnold Baca)

POD 12.Using spatial metrics to characterize behaviour in small sided games
Antoénio Lopes, Sofia Fonseca, Roland Leser & Arnold Baca (Portugal & Austria)

POD 12.Zombined EEG and eymacking in sports skills training anderformance analysis
Keith M. Barfoot, Matthew C. Casey & Andre@GallawayUK)

POD 12.8ringing the lab to the field: Potential and challenges of body area networks in sports
Lindsay Brown, Liam Kilduff, Scott Drawer & Julien Penders (Netherlands & UK)

POD 12.€£onfigure Code Analyse: An iPad application for live match analysis
Venkat Narayn (India)

POD 12.9owards an automated feedback and analysis system in carom billiards
Arnold Baca, Philipp Kornfeind & Emanuel Steininger (Austria)

POD 12.&pplication of three time motion analysis systems in seslite soccer match play
Jason L. Cook (UK)

© WCPAS IX Programme & e-Book of Abstracts Page 13



Friday 27th July 2012

1530¢ 1730
Podium Sessions 1316

PODIUM SESSION 13: SOCQERB089 YELLAND LECTURE THEATRE)
(CHAIRt SGSNJ hQ52y 2 3KdzS 0

POD13.1 Regular patterns of play in the counterattacks of the FC Barcelona and Manchester
United FC football teams

Hugo Sarmento, Anténio Barbosa, Jorge Campanico, Maria Teresa Anguera & JogP drtitgal &
Spain)

POD 12 Space creation andestriction in elite soccer
al NIAYy [FYSazr alfdS {AS3fS 9 tSGSNI hQ52y23KdzS oL

POD 13 An analysis of goal scoring patterns during the 2010 FIFA World Cup
Marcus A. Seaton & Louisventer (UK & Sweden)

POD 131 Tactical behaviour in foudifferent smallsided football games
Marco Aguiar, Goreti Botelho, Bruno Gongalves & Jaime Sampaio (Portugal)

POD 13% An analysis of goals scored in youth football
Mathew Pearson, Stephen Poon, & Jonathan Gl@atdr)

POD13.6 Thedevelopment of a new approach to performance analysis in British professional
soccer
John Frase& Nick Leste(UK)

PODIUM SESSION 14: INDIVIDUAL SPEETGH87 URWIN LECTURE THEATRE)
(CHAIR, Anita Hkelmann)

POD 14.RAnalysing individual performancen golf using the ISOPAR Method
Michael Stockl, Peter F. Lamb & Martin Lames (Germany)

POD 14.Exploring the quadratic nature of the relationship between strength & performance in
shot putters
Lawrence W. Judge & David Bellar (USA)

POD 14.®istance cwered and velocity of movements of padel players during a closely contested
2011 pro tour match

Jesus Raméhlin, Jose F. Guzman, Rafa MartiBez f £ S32 > D RNIc yamesd&pdinz JA 6
Slovenia & UK)

POD 14.£hanges in performance structure durimggoup competitions in rhythmic gymnastics
Anita Hokelmann, Tina Breitkreutz & Gaia Livi@rmany)

POD 14.%ierarchical organization and performance inequality: Evidence from professional cycling
Bertrand Candelon & Arnaud Dupuy (Netherlands)

POD 14.Ghe effects of cyclpack size and order on finishing performance in elite Olympic

triathlon
Rita M. Malcata, Simon Pearson & Will G. Hopkins (New Zealand)
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PODIUM SESSION 15: RU@BYOM EE1057)
(CHAIR, Michelle Van Rooyen)

POD 15.1 three dimensional analysis of swing motion during kicking in Rugby and Gaelic football
players
Aishwar Dhawan & Cathy Créi¢K)

POD 15.Experienced and novice rugby union players had the same physical exertion during small
AARSR 3l YSAXO0 dgerfoRafcdsS NBy & 3+ YS

Luis Vaz, Nuno Leite, Paulo Vicente Jodo, Bruno Gongalves MAcEy & Jaime Sampaio

(Portugal)

POD 15.2 network analysis of the contribution of turnovers to defensive performance in Rugby
World Cup 2011

Koh Sasaki, Takumi Yamamoto, Jun Kuroiwa, Kensuke Iwabuchi, Ryuji Nakatake, Jun Murakami,
Hironobu Shimozono, Masahiko Miyao, Takuo Furukawa, Yuichi Ueno, Takashi Katsuta, Ichiro
Watanabe & Ichiro Kono (Japan)

POD 15.4ackling in Super 15 Rugby 2011
Michele van Rooyen (South Africa)

POD 15.9he effect of game location on positional profiles during a competitive season in
professional rugby union: Implications for the coaching process
John Francis & Gareth Jones (UK)

POD 15.&nanalysis of ruckplay during the RBS Six Nations 2010 rugby championship
Wilbur J. Kraak (South Africa)

PODIUMSESSION 16: EQUESTRROIOM EE1061)
(CHAIR, Lucy Holmes)

POD 16.Motivational orientation and support perception of young riders in the Uad Kingdom.
Samantha Penrice, Charlotte Brigden, Stefanie Tinsley & Jaime Martin (UK)

POD 16.2nthropometric and fitness characteristics of female novice, intermediate and advanced
level Event riders
JenniLouise Douglas, Mike Price, & Derek M. Peidis & Norway)

POD 16.3iming factors in equestrian performance
Sophie Arundel & Lucy Holmes (UK)

POD 16.4 preliminary investigation into the effects of jumping saddle design on rider posture
Cassie White & Lauren Birkbeck (UK)

POD 16.9he effects drider specific Pilates on rider position from a lateral view: a six week study
Eleanor R. Boden, Charlotte Brigdehl&yley Randle (UK)
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Saturday 28th July 2012
0900- 1100

Poster Session 2
Motion & Performance Centre, Thomas Telford Building

POST 2. 8OCCERCHAIR Bruno Travassos)

POST 2.1.Home and away: An analysis of team positioning in the FA Premier League
Kelvin Beeching & Lisa A. Griffiths (UK)

POST 2.1.Rormative performance profiling for the analysis of corner kicks
Rob Page & Matt Robins (UK)

POST 2.1.8he influence of the type of goalkeeper action on the offensive patterns of play in
association football
Bruno Travassos, Jodo Sa Pinho, Pedro Marques & Ricardo (Puatteyal & UK)

POST 2.1.Analysis of goal scoring opportunities in semi elite female soccer
Jason L. Cook & Richard Bredice (UK)

POST 2.1.5he effect of manipulating the number of touches on the ball in srrsitled games of
1 3a20A1 A2y F22iGd0ltf 2y LI &@SNRQ &L} GAIFEf AydSNIC
Filipe Celikkaya, Sofia Fonseca & Bruno Travassos (Portugal)

POST 2.1.8mall sided games in football with University players
Adérito Alves, Nuno Leite, Bruno Gongalves, Isabel Gomes, Paulo Vicente Jo&o & Victor Macas
(Portugal)

POST 2.1.%patialanalysis of soccer games for effective coaching
Veronica Planella & Belaid Moagnada)

POST 2.1.8haracterising the attacking patterns of football teams using social networks: players
and field zones as network nodes
Luis Freire, Ricardo Duarte, Petitarques, & Bruno Travassd3oftugal & UK)

POST 2.1.%he impact of game status on the performance of a Premier League football reserve
team: Implications for coaches.
Ashley Manzur & Gareth Jones (UK)

POST 2.1.1Acorner kick analysis of a League One professional football team
Rob Page & Matt T. Robins (UK)

POST 2.1.1Career analysis of youth talent Brazilian soccer players
René Drezner, Jose Alberto Aguilar Cortez, Antonio Carlos Simdes & L .(Baazigs

POS™.1.12 Relationship between high risk situations and the characteristics of injuries in elite

youth football players
Louis Leventer (Sweden)
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POST 2.2 TEAM SPORTHAIR, Bruno Travassos)

POST 2.2.Differences between winning and losing teantstop-level female beach volleyball
Mikko Hayrinen & Kostas Tampourai&siland)

POST 2.2.Reterminants of serve action in high level male volleyball
Rui Araujo, Cicero Moraes, Patricia Coutinho & Isabel Meséattu@al & Brazil)

POST 2.2.Bheuse of serve of men's teams in top beach volleyball competition

Maria del Mar Silvestre Garcia, Alfonso Penichet Tomas, Jose Manuel Jimenez Olmedo, Juan José
Chinchilla Mira, Eliseo Cabrera Andreu, Concepcion Suarez Llorca, Federico Carreres Ponsoda, Jose
Antonio Martinez Carbonell, Jove Tossi & Marcelo Alejaf@pain)

POST 2.2.7he sport developmental pathway of volleyball players: The nature and type of sport
practice
Patricia Coutinho, Rui Araudjo & Isabel Mesquar{ugal)

POST 2.2.5he use of ptterns of movement and displacement and types of shots in handball in
the Valencian community
Martinez Carbonell & Jose Antonio (Spain)

POST 2.2.8emporary structure of ice hockey game i
Arkadiusz Stanula, Urszula Szmaflah 0 NE A X ¢ 2 Y| & arbBysPodiid) 3 a A OKI €

POST 2.2.Tackling effectiveness in professional rugby league
Nimai C. Parmar & Nic Jan{ek)

POST 2.2.8 statistical profile of twelvea-side rugby union game in Japan
Takumi Yamamoto, Yuichi Ueno, Koh Sasaki, Jun Kuroiwa, Magaknatsu, Kazunari Hayasaka &
Shogo Tanakagpan & New Zealand)

POST 2.2.8nalysis of playing time of elite male water polo players at the 2011 World
Championships
Itaru Enomoto, Masaaki Suga, Yoji Omoto & Akira Hara (Japan)

POST 2.2.1ldependence of shots in netball
I FOKSNAYS w20SNIa 9 tSGISNI hQ52y23KdzS 6! YO

POST 2.2.1How a basketball game works: the time
Juan Manuel Martin Gonzélez, Yves de Saa Guerra & Juan ManuelMzarstaSpain)

POST 2.2.1Pendencies of youth basketbatlefense to offense transition
Américo Santos, Carlos Ferreira & Fernando TayBRsugal)

POST 2.2.18nalysis of the influence of the Libero in different phases of the game in Kl and KiI
volleyball
Laura Rentero, Paulo Vicente Jodo & Maria Perla Mofartugal & Spain)

POST 2.2.18Behavior trends competitive athletes amateur and professional college of futsal
teams: a study of the prevalence of variables between them set goals, compete and win
Antonio Carlos Simdes, Jose Alberto Aguilar Cortez, Rerzéier Helio Serassuelo Junior, Sérgio
Ricardo de Souza OliveiraB&uno Holanda Ferreira (Brazil)
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POST 2.3 INDIVIDUAL & RACKET SPERTEREt SGSNJ hQ52y23KdzS 3 bAOd

POST 2.3.$trategy in national championship 2000m indoor rowing
Peterh Q5 2y 2 3KdzS ¢! YO

POST 2.3.Rerformance analysis in individual competitions in rhythmic gymnastics
Tina Breitkreutz & Anita Hokelmann (Germany)

POST 2.3.8 needs analysis of canoe and kayak slalom to identify a coherent performance
analysis strategy
Julia Wells, Nic James, Mike Hughes & Tim Caudfeker

POST 2.3.Zhe evaluation method for effects of shots in ground strokes of tennis
Tetsu Kitamura, Hiroo Takahashi, Akira Maeda & Hidetsugu Nishizono (Japan)

POST 2.3.8lomentum in tennis matches &Grand Slam tournaments
t SGSNI hQ52y23KdzS 6! YO

POST 2.3.Analysis of distance covered and speed of movement in a Valencia Open 500 elite

tennis match

Rafa MartineGallego, Jesus Rampnf Ay S W2 4SS Co® Ddzl Yt yES D2NIy +dz6] 2
Slovenia &JK)

POST 2.3.Ihvestigation of serve and serve return strategies in different elite tennis populations
Hazuan Hizan, Peter Whipp & Machar Reid (Australia & Malaysia)

POST 2.3.Besigning a complex analysis system for real tennis
Robert Racz, Nic James, Mike Hughes, Henriette Dancs & Sozn| @K Mungary & Slovenia)

POST 2.3.Bhe effect of changing the scoring system on game related activity in squash
Stafford Murray, Nic James, Peter Dineen, Mike Hughes & Godat | 2I0& Sovania)

POST 2.4 SPORT PERFORMANCE PSYCHOHA®REt S SNJ h Q52y23KdzS 3 bAC

POST 2.4.Management of psychological preparation in sport
Valerii Malkin & Liudmila Rogaleva (Russia)

POST 2.2.Mental toughness and social loafing in male elite ice hockey players in Norway
Rune Hgigaard, Stein Rodahl & Derek M. Peters (Nordi)&

POST 2.3.Analysis of psychological effects of the presence of peers and space perception during
the performance of thetwelve minutes run test (12MRT) inestimating maximal oxygen
consumption

Samuel H. Mandengud®eguy B. Assomo Ndem©&iliam R. Guessogo & Laurent S. Etoundi Ngoa
(Cameroon)

POST 2.4.Passion motives among toplass referees in football
Bjgrn ToreJohansen & Tommy Haugéviorway)

POST 2.8.Influence of selficoncept among adolescents in respect of sex, loyalty and regional

culture
Somnath Bag (India)

© WCPAS IX Programme & e-Book of Abstracts Page 18



POST248FFSOU0 2F ¢2NBKALI f S@St Ay addzZRSyd FGKiSGSa
Reza Sadeghi & Gholamreza Zourmgrah)

POST 2.4.Ihdividualization psychoforming training in sport
Valerii Malkin & Liudmila Rogaleva (Russia)

POST 24.8Examination of three methods of goal setting in sport motivation in student athletes
Gholamreza Zourmand, Saeed Tanoorsaz, Chegari & Sara Shamsifiran)

POST 2.4.Blental toughness and sport competition anxiety among young swimmers in Norway
Petter Gramvik, Stein Rodahl, Derek M. Peters & Rune Hgiddanddy & UK)

POST 2.4.10heinfluence of selfmanagement and sel€onfidence on performance in Chinese
table tennis athletes
Zheng YuaiNan, Won Youn&hin & Adam Sheard (Korea)

POST 2.411deology of leadership of a technical process and football social relations and job

performance: a study of the structure of relationships
Antonio Carlos Simdes, Jose Alberto Aguilar Cortez, René Drezner & Bruno Holanda Ferreira (Brazil)

POST 2.5 SPORT SCIENCE & MEDICHVERGSt S SNJ hQ52y23KdzS 3 bAO \

POST 2.5.Anaerobiccapacity in detraining periods in 11 year old male swimmers
WENR&OEFg [/ K2tSgl X ail&d) {1s5NF 3 w2o0SNILI 2Af] o

POST 2.5.Brequency of injuries in young swimmers
Joanna Cholewa, Agnieszka Smykla & Alicja SA&sitnd)

POST 2.5.Bower, speed anénthropometric measures of Portuguese elite junior volleyball
players
Paulo Vicente Jodo, Tine Sattler & Ana PefBicatugal & Slovenia)

POST 2.5.7he relationship between speed, change of direction speed and reactive agility in
soccer players
GarethPaterson, Sherman Baatjes & Elizabeth BresSanth Africa)

POST 2.5.5raining models and path selection in the training of Chinese elite athletes
Baohua Zhang, Wensheng He & Ya Fang (China)

POST 2.5.8he effect of water treatment on performance of AGnd PCL in male athletes
Lora Chapari, Saeed Tanoorsaz, Gholamreza Zourmand & Sara St{aamhiri

POST 2.5.The examination causes of osteoporosis in-85 old females in Dezful city
Sara Shamshiri, Lora Chapari, Saeed Tanoorsaz & Gholamreza Zoframnd

POST 2.5.8he relationship between muscle bioelectric activity during performance of the
acrobatic back handspring and maximal isometric and isotonic muscle contraction

Viacheslav Shlyakhtov, Alexandr Rumyantsev & Sergey Ivanov (Russia)

POSTP.5.9Designingergometertests for thecalibration of physiological endurance models
Thorsten Dahmen (Germany)

POST 2.5.1Body segmental weights of Indian college age males
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Gora Chand Mallik & Sudarsan Bhowmick (India)

POST 2.5.1Morphofunctional suney in adapted gymnastics training for normal pregnancy
EmiliaPavlovalrinaNeshevaAlexandra Demireva & Stanislava Demir@®algaria)

POST 2.5.1Phe height of male Brazilian beach volleyball players in relation to specialization and
court dimensions

Alexandre Medeiros, George Giatsis, José Manuel Palao, José Afonso, Roberto Lopes & Isabel
Mesquita(Portugal, Greece, Spain & Brazil)
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Abstracts

Podium Presentations

SESSION 1: BASKETBALL

POD 1.1
Comparing critical and normal match episodes in different competitive contexts of the basketball
game

Antonio Paulo Ferreira, Sandro Didée Anna Volossovitch

Faculty of Human Kinetics, Technical University of Lisbon, Portugal

Few studies have been@dza SR 2y (G(KS GSIFYaQ aidiN}GS3e daASR Ay
different competitive contexts. This study aimed to compare the CME with the Normal Match
9LA&a2RSa o0ba9uv Ay olailSdoltft 3AFYSa | O0O2NRAYy 3 (2
current score of 80 matches from the Basketball Portuguese League were reconstructed by ball
Ll2aaSaarzyd 910K YIGOK gta Fylftel SR FOO2NRAYy3
(Ferreira et al., 2010). A CME was considered as a transttithve equilibrium state of match score.

A NME was defined as an episode in which the current score remained in the same equilibrium

state. A total of 319 CME and 318 NME were analyzed. The NME were randomly selected according

to a homogeneity criterion wh the CME identified in each match. Offensive performance during the

CME and NME were registered using an instrument that included six categories: (1) Duration of Ball
Possession (DBP), (2) Offensive Phase (OP), (3) Tactical Combination (TC), (4I$-iBjgpp&stone

(FG); (5) Offensive Preparation and (6) the End of Ball Possession (EBP). A total of 2665 ball
possessions from CME and 2671 from NME have been observed using the referred instrument. Intra

and interobserver ratings were estimated byGohentest and equaled 0,78,85. Matches were

classified according to the match final score: balanced matches with the final point difference less

than 10 points; and unbalanced matches with the final point difference equal or higher than 10

L2 AY (G &d eéuccBss wa Idefied in function of the match outcomeinning and losing

teams. CME and NME of winning and losing teams in balanced and unbalanced matches were
compared using the? test. Pvalue was set at 0.05 and the adjusted standardized residuaie we

analyzed taking account in the |1.96| boundaridsa 9 | YR ba9 ¢6SNBE RAGGAY IdzA
n:g56)|-' Mn ®n n m Zbaland€d andunbalancddymatchés addition, balanced matches showed
RAFFSNBY OSd mishgy @D ®O W p I X windimgmenmhs preseBted significant
RAFFSNBYOSa AY *G2NH  FoT dicdeNdSA Y2 2Rwodf® oMO ®nhI 60X n dn
0% ne1zsyl MO PN T NI 2ol n MOTZOTQIE I 6 .0K? 18 Rk @30 IMYNE 9 M 6
ndnpo® [2aAy3d (SFYa RSY2YyaaNLAGSRMi @Ot ISR RAF B SMN,
ht ?@reazsgfl CcOYypTI "X ndamOd wSIFNRAYI GKS O2y G SEdz
in the ball possessions with duration begen 9 and 12 seconds. It could mean that in basketball

game teams tend to provoke CME when the secondary fast break forms are predominant in the
offensive play in detriment of the positional forms of attack.

Ferreira, A.R Volossovitch, A., Gomes, FN &F I Yy i SX W ounmnO 58yl YAOa 2
knowledge in basketballnternational Journal of Sport Psycholpd$: 6869.
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POD 1.2
Competitiveness and uncertainty in the NBA and ACB professional basketball leagues

Yves de Saa GuetrduarManuel Martin Gonzalé& Juan Manuel Garcislansd

'Department of Physical Educatjdsniversity of Las Palmas de Gran Can&ijmin
’Department of PhysicUniversity of Las Palmas de Gran Can&jmin

Most research papers are focus on the game itself (in isolatOhatterjee & Yilmaz 1999; McGarry
etal. 2002; Lebed 2006; McGarry & Franks 20Qit)le researches have been conducted from the
perspective of competition between tean{¥ilmaz & Chatterjee 2000; Ribeiroabt 2010; de Saa
Guerra etal. 2012) According to this, the main aim of a league should be to preserve a high degree
of competiiveness within the championship. We understand competitiveness as both the rivalry
among teams and the capacity of the teams patrticipating in a league to comfletegreater and

more balancedhe competitiveness of thesteams the more the league will bable toattract fans,

media, and resources, as well as betpayers,better coaches, etc. This outcome can translate into

an increase in the quality of the league. The degree of league competitiveaeastas an indicator

of leagueperformance It is difficult to assess and quantify all elements that yield the final standing

(a complex phenomenon). To further explore this issue,have carriedbut a work onthe study of

the competitiveness ahe NBAand ACBeagues based otle concept ofentropy asthe uncertainty

or unpredictabilityof the outcome the uncertainty level that might exist for each confrontatjon

We analyzed the degree of uncertainty and randomness of the competition, as a factor of
competitiveness. We studied 18 NBA and 14 ACB aegelasons. Both leagues” entropy levels are
high (NBA mean 0.984; ACB mean 0.979), which indicates high competitiveness, but the entropy of
the ACB (from 0.972 to 0.987) shows more seasonal variability than the NBA (from 0.985 to 0.990).
This is a possiblresult of greater sporting gradients in the ACB. A league is more competitive when
it is more random, meaning when it is harder to predict the final outcome. If the competition is less
random, the degree of competitiveness will therefore decrease sagmfiy. The NBA and ACB are
very competitive leagues, whose teams are very balanced within each league. This means there is a
high degree of uncertainty in knowing the final result. The use of this methodology has proven useful
for investigating competitieness of sports leagues as well as their underlying variability across time.

Chatterjee, S. & Yilmaz, M.R999 The NBA as agvolvingmultivariate system.The American
Statistician 53(3) 257¢262.

Lebed, F(2006) System approach to games and competitive playingopean Journal of Sport
Science6(1) 33¢42.

McGarry, T., eal. 002 Sport competition as a dynamical setiganizing systemlournal of Sports
Sciences20(10) 771¢781.

McGarry, T. & Franks, 1.N2007) System approach to games and competitive playing: Reply to
Lebed (2006)European Journal &port Scienge’ (1) 47¢53.

Ribeiro, H.V., Mendes, R.S.,Iatarne, L.C., Jr, S.P.ae{2010 Dynamics of tournaments: the
soccer caseA random walk approach modeling soccer leagli&e European Physical Journal B
75(3) 8.

de Saa Guerra, Y., &t (2012 A model for competitiveness level analysis in sports competitions:
Application to basketbalPhysica A: Statistical Mechanics and its Applicatie®$(10) 29973004.

Yilmaz, M.R. & Chatterjee, S., 2000. Patterns of NBA team performancé&9&ihto 1998Journal
of Applied Statistic27(5), pp.55§566.
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POD 1.3n analysis of collective performance in Olympic basketball.
Mariano Lateore Bragion & Dante De Rose Jr.
School of Sciences, Arts and Humanitiesversity of Sao PaylBrazil

Performance Rate (PR) is one measure based in a set of game indicators that has the purpose to
define the level of individual performance of the athletes in basketball. There are different formulas
to calculate PR and some studies show that tteeeno differences among those formulas.

The objectives of the present study, that is part of a research project, was to identify the PR of the
athletes that took part in the male World Championship of Basketball, held in Istgrit@d0 and
also to sefPR profile according to specific positions in basketball (guaiolsvardsc centers).

The sample: 287 athletes. According to FIBA official witen(fiba.con) the athletes were classified
as 107 Guards; 115 Forwar@s; Centers.

The formula used to calculate PR was the same used at Brazilian National League: (pts made+total
rebounds+assists+recoveriggissed shots+turnovers+personal fouls).

Table 1. PR average (Avg) and standard deviations (Sd) for the tothlatéat(T), guards G),
forwards (F) and centers (C).

T G F C
Avg 6.9 6.1 7.2 1.7
Sd 4,9 4,8 50 4,6

Table 2. The number of athletes according to different PR ranges and specific positions

PR T G F C
>20.0 4 1 2 1
15-19.9 12 4 5 3
10.0-14.9 60 19 25 16
5.0-9.9 97 32 39 26
0.0-4.9 102 41 42 19
-0.1--2.0 12 10 2 0

Regarding the results we can attest that Centers got the best PR average among the players, while
Guards got the worst PR average among the players. The hypotheses that explain this difference are
being studied in the sequence of this project.
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POD 1.4

The effect of age on the diversity and efficiency of space creation dynamics and cooperation rates
in basketball teams

Dante De Rosér.?, Leonardo LamasHluardoRostaiset, Felipe Santana, ValmorTricolt & Carlos
Ugrinowitsch

School of PhysicBducation and Spartniversity of Sao PaylBrazil
®School of Sciences, Arts and Humanjitigsversity of Sao PaylBrazil

The skills to perform coordinated actions among players and to define proper strategies during a
game depend on a long termprocess that involves systematic participation in practices and in
competitions. Those skills also require athletes with experience and knowledge of the game.

The aim of the present study was to evaluate the effect of competitive experience in the fajlowi
performance variables: 1) diversity of the Space Creation Dynamics (SCDs); 2) efficiency of the SCDs
(successful SCDs/total amount of SCDs); 3) offensive cooperation (i.e. number of passes and assists).

There were analyzed 46 sefinal matches of alhges competing at male championship in the State
of Sao Paulo, Brazil (under 12 to seniors).

Measured/ calculated variables: 1) SCDs performed; 2) SCDs efficiency; 3) passes performed on a ball
L2aasSaairzyT no Faairada LiaNEsedNNM hrRe>mométs StNIDEK S N &
week apart each other (Kappa rates: 0.85). SCDs diversity presented no significant difference

for any SCD class among all age groups.

Intra-age analysisgainst marto-man defene presented significant prevaleic 2 F & { LI OS ONB
GAGK RNAOGOE SE TF2NJ ézdzyaéNJ LI F@SNBE Odzy RSNI mu (i 2
(under 18 ad seniors). Against zone deféh&@ & { L C) S ONBlFGAZ2Y @gAGK2dzG
more frequent for all age groups in¥d.J- NA a2y G2 |ttt 2G6KSN& {/ 54 SE
RNAOOE S¢ @

f
(
It was not observed significant difference for efficiency of the SCDs at any age group. All age groups
presented similar distribution regarding frequencies of number of passes arsd assvell.

These results contradicted the preliminary hypothesis, which expected the increase of complexity

YR RAOGSNEAGE 2F |OGA2ya (G23SGKSN) gAlGK GKS Ay
evidences suggest the need of cooperation and ctile-focused teaching games methodology.
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POD 1.5
Basketball shooting performance and attentional strategies as a function of induced myopic blur

Sophie ELanham & Matt T.Robin$

! SHAPE Research Group, Nottingham Trent University, Nottingham, UK
2Chichester Centre for Applied Sport and Exercise Science, University of Chichester, Chichester, UK.

Interestingly, previous research has indicated that the human movement system can tolerate a
substantial level of myopic blur before performance is sigantly affected (see Manat al., 2010).
However, the mechanisms underpinning this stabilisation of performance are yet to be identified, a
point acknowledged by Mann and -@orkers (2007) as a fruitful line of future scientific enquiry.
Two potential mechanisms have been theorised;dllgcation of additional attentional resources,
and (2) focus of attention. Therefore, the purpose of this study was to discern which mechanism
best explains performance changes with induced myopic blur.

Eight skilled basketball players provided volugtavritten informed consent to participate and
completed 20 free throws under each of four, counterbalanced visual conditions. All participants
met stringent inclusion criteria in terms of task expertise and habitual vision. The four vision
conditions wereplano, +1.00D, +2.00D and +3.00D causing visual acuities of approximatéip 6/4
6/6-6/12, 6/18-6/24 and 6/60 respectively. Shooting performance was assessed usiigsaale and
attentional demands were quantified using a vocal reaction time testdtitian, each participant
completed a focus of attention questionnaire after each visual condition. Statistical differences for
each dependent variable were examined using a repeated measures analysis of vaoignce(n p 0 ©

A significant decrease in shaag performance was observed between the plano and +3.00D
conditions p=0.03). There was no significant difference in reaction time or focus of attention with
respect to myopic blurp0.05). However, due to large within group variance a multiple single
individual level of analysis was conducted and revealed; (1) a strong positive relationship between
percentage change in reaction time and performance between the plano and +3.00D conditions
(r=0.7, p=0.05) and (2) participants salélected different foci b attention e.g. follow through
movement (internal focus), starting position (internal focus), or success of the shot (external focus).
Collectively, these results provide the first line of evidence to suggest that stabilisation of
performance with inducé myopic blur can be achieved by allocating additional attentional
resources to the task. Moreover, the adoption of an external focus of attention may further
facilitate this stabilisation because participants did not inherently-seliéct this focus ottention

during the performance trials. Therefore, these results highlight the potential utility of attentional
training programmes.

Mann, D. L., Ho, N. Y., De Souza, N. J., Watson, D. R. & Taylor, S. J. (2007) Is opti@alivéesion
for the succedsil execution of an interceptive taskfuman Movement Scienc26: 343¢ 356.

Mann, D. L., Abernethy, B. & Farrow, D. (2010) The resilience of natural interceptive actions to
refractive blur. Human Movement Scienc29: 386 ¢ 400.
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POD 1.6
How a baské&all game works: the score.

Yves de Saa Guetrduan Manuel Martin Gonzafeé& Juan Manuel Garcislansd

'Department of Physical Educatjbmiversity of Las Palmas de Gran Can&imin
Department of Physiddniversity of Las Palmas de Gran Can&jmin

The final score in a basketball game determinate the result of the game. The scoring evolution is a
process with a high uncertainty. It is a process highly dynamic andimear type. Everything
depends upon the equality between teams and thgents which are involved in the system
(Chatterjee & Yilmaz 1999; Bdam 2003; Vaz de Melo &t 2008; Yarrow edl. 2009; Sampaio etl.

2010) The more uncertainty present in the league (equality among teams), the mbractive will

be and it will be able to collect more resourd@iv etal. 2010; de Saa Guerraadt 2012) A priori,

we cannot know the behavior of basketball game scoring, because we do not know, in advance, how
big the uns of points will be or how often. The points are supposed to reflect a completely random
dynamic (stochastic behavior). We analyzed all the games and the dynamics of the score of these
basketball games of five NBA regular seasons (B80200607; 200708, 200809; 200910). 1230
games per season, with a total of 6150 games. These do not behave uniformly, but present more
predictable areas. Exists different areas of behavior related with the score and each zone has a
different nature. There are points & we can consider as tipping points. The presence of these
critical points suggests that there are phase transitiprissek 2002; Amaral & Ottino 2004; Scheffer

et al. 2009)where the dynamic scoring of the games varies significantly. Regarding the final result,
the mostof the games (65%) ended with a difference of between 1 and 11 points, 33% had a
difference of between 11 and 28 points, and only 2% did so with a difference of 28 or more points.
We can distinguish at least, three areas,relation to the dynamic of the game: The first one
correspond with 0 and 10 points differences. In this case the final risstlie mostunpredictable.

The second one extends from 10 to 28 points differences approxim3tedystrategy is well defined

and is more predietble. Finally, more than 28 points, the game is broken and there exist a clear
superiority of a team over the other. The final outcome is pretty predictable.

Amaral, L.AN. & Ottino, J.M2004) Complex naworks. The European Physical Journal- B
Condensed Matter38(2) 147¢162.

BarYam, Y(2003 Complex Systems and Sporttpti/necsi.edu/projects/yaneer/SportsBarYam.pdf

Chatterjee, S. & Yilmaz, M.R999 The NBA as an Evolving Multivariate Systéhe American
Statistician 53(3) 257¢262.

Vaz de Melo, P.O.S., Almeida, V.A.F. & Loureiro, A2R0F) Can complex network metrics predict
the behavior of NBA teams? Pnoceedings of the 14th ACM SIGKDD international conference on
Knowledge discoveand data miningY 5 5 Qny® bS¢ , 2 NJ03Bvakbleg { ! Y
at: http://doi.acm.org/10.1145/1401890.1401974 [Accedido diciembre 9, 2011].

de Saé Guerra, Y. &t (2012 A model for competitiveness level analysis in sports competitions:
Appliation to basketballPhysica A: Statistical Mechanics and its Applicati@84(10) 2997
3004.

Sampaio, J. l. (2010 Effects of starting scorline, game location, and quality of opposition in
basketball quarter scordzuropean Journal of Sport Scient0(6):391¢396.

Scheffer, M. etl. (2009. Earlywarning signals for critical transitiondature, 461(7260)53¢59.

Vicsek, T.2002 Complexity: The bigger picturBature 418(6894)131.

Yarrow, K., Brown, P. & Krakauer, J{009 Inside the brain of an elite athlete: the neural
processes that support high achievement in spddature Reviews Neurosciend®(8) 58%96.

Ziv, G., Lidor, R. & Arnon, k2010 Predicting team rankings in basketball: The questionable use of
on-court performance statisticsinternational Journal of Performance Analysis in Spbd(2):
103¢114.
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SESSIORt PERFORMANCE ANALYSIS & COACHING

POD 2.1
The use of experience as a performance analyst to aid-sfulated coach development

William JShaw & Graham Turner
Leeds Meabpolitan University, Leeds, UK

In this case study, a PGA professional golf coach undertook the role of a performance analyst to
proactively engage in his own learning process. He then acted as a researcher to review his
developmental journey. The aim of the initial project was to woithwa county level golfer and his
coach to resolve a performance issue, namely improving driving distance. The aim of this study was
to outline the developmental journey of the coach/researcher and examine the effect of experience
as a performance analyet his coaching practice.

Retrospective analysis of self regulation specifically demonstrated the efficacy of experience as a
performance analyst. The data collection and observation phase had led to increased levels of self
awareness and metacognition of coaching practices. Thiereftection phase had directed the
coach/researcher to critique his use of task strategies; his ability to quantify changes in pupil
performance; and his use of collaboration. The forethought phase had resulted in changes to the
strategic planning usedybthe coach and was followed by a change to the outcome expectations of
the practice structures set for pupils.

In this case study the contribution of experience as a performance analyst to self regulated coach
development was specifically demonstrateg the development of: 1) a more precise way to
measure changes in performance; and 2) new practice structures to facilitate improved rates of
psychological and technical player development.
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POD 2.2
Coach behavioral analysis within elite youth fdmll

Paul Worsfold
Department of Sports and Exercise Sciences, University of Chester, Chester, UK

The most important variable for the learning of a motor skill is feedback (Schmidt, 1988), therefore
the more effective the instruction the greater potential for performance achievement. The
interaction between the coach and the athlete has been considéoele of high importance in
athlete development. In team sports one factor a coach must also control is participation
management including team integration and individual inclusion in training and competition. It has
been stated that noreffective or benb players bring difficulties to team management, with non
effective players having a tendency to be treated in a different way than the effective players (Wang,
Callahan & Goldfine, 2001).

The purpose of the study was to analyse coaching behaviour wathialite level football club in

relation to player selection during two competitive seasoRsllowing ethical approval, audend

video data were captured from three head coaches from different age groups, during sewenty

training sessions. Twengix coach behavioural categories weked 8 S84SR dzAaAAy 3 |y | Rl
lylFfe@aAra LyaidNdHzySy(dQ ¢ CNJIhg (ddta obtar@K fyoin 2hé camchifgA y Of |
aSaarzya oSNB O2YLMziSR FyR FylrtedasSR FO02NRAY3 i
the sessions using Sportscode Gamebreaker. From the three squadseifgityplayers were

classified as effective and naffective players based on their competitive match selection and

playing time. Significardifferences (p<0.05) were identified the time and amount of information

provided to players from each of the coaches. Results identified that coaches interact more,
corrected more, provide more positive and negative expressions and provide more information to
effective players when compare® nhoneffective players. The results support previous research in
RAFFSNEBY (Ol aLRNIlaz ¢gKAOK O2yO0OfdzRS GKIG O2F OKAy3
importance within the team. The results from the present study identify that-effective playes

are in a disadvantageous position in relation to their own development within the squad. The
findings have implications on individual player progression and talent identification within different

aged players within an elite youth English football club.

Franks, I. M., Johnson, R. B., & Sinclair, G. D. (1988) The development of a computerized coaching
analysis system for recording behaviour in sporting environmehtarnalof Teaching in Physical
Education8: 23-32.

Schmidt, R. A. (1988)otor Mntrol and Learning. ABehaviouralEmphasis(2™ ed.) ChampaignlL:
Human Kinetics.

Wang, J, Callahan, D. & Goldfine, B. (2002)} OKSaQ OKI ff Sy3Sa g2NJAy3 o
collegiate team sportsApplied Rsearch irdbaching andAthleticsAnnual,16: 116124.
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POD 2.3
Soccer match analysisA qualitative study with first Portuguese League coaches

Hugo Sarmenth Antonino Pereirg Jorge Campani¢oMaria Teresa Anguet& José Leitab

'UTAD, CIDESD (Vila Real, Portugal)
PV (VisewRortugal)
%UB (Barcelona, Spain)

Analyzing individual and team play is essential when improving performance in football, but
identifying the right information and putting it to good use can be diffid@arling, Williams &
Reilly, 2002). This study anto understand what the coaches observe in the game, and how they
evaluate and make their intervention based on this observation.

The participants were 8 experienced First Portuguese League coaches8(&4ygears of
experience). Senstructured interviews (Creswell, 2006) were carried out and the data were
analyzed through the technique of content analysis (Bardin, 2008). The elaboration of the
categories had been defined posteriori The software QSR N4 9 was used in coding the
transcripts of the interviews.

According to these coaches to effectively observe and analyze the game it is crucial to have a
detailed knowledge of the game and of the individual characteristics of players. They consider that
the most important aspects to observe in the game are: i) the 4 moments of the game (offensive
and defensive organization, and transition defense/attack and attack/defense); ii) tactical schemes
(corners, free kicks, etc.); iv) individual characteristitplayers; v) random aspects of the game.
During thecourse of a gaméhey observemainly thedynamicof their teamand it is usuallyhe
assistant coachesho focuson the analysis abpposingteams.Reported that, frequently, the focus

of their observaion is not the center of the game (the place where the ball is) but the organization
of the team members who are away from the center of the game.

Coachedave the perception thabver the yeargheir observation habecomemore effective and
they value different aspectsin the game They consider that the factors responsible for the
evolution of their observations are: i) the accumulated experience; ii) a better knowledge of the
game; iii) the academic formatioMowever they recognizehat the qualityof their observationis
influenced mainlyby factorssuch as the expectationghe environment (public/pressure)the
emotions,i KS  NXBefrdsshil D yh€lr positionin the field (on the bench)

These coaches evaluate the teams in a general facysingmainly onstrengths and weaknesses
and they followa specificlogic of prioritization for the evaluation of these aspects that is based
mainly, in their model of the game. The interventiord@ne mainlythrough the adaptatiorof the
training execises butalso throughvisual strategiegmovies, photos, et and meetings(individual,

by sector or in group They havea great concern withappropriate intervention(body language
appropriate feedbacketc.). To communicatevith playersduring the gme, theyprovide immediate
feedbackor usetarget playerghat serve toconvey the messagéut consider that half timés the
privileged timeto talk withthe players

Bardin, L. (2008)nalise de conteud(®? ed.). Lisboa: Edicbes 70.

Creswell, J. (200&)ualitative Inquiry & Research Design: Choosing among five appra@thed.)
London: Sage Publications.

Carling, C.; Williams, A.Reilly, T. (200Hlandbook offoccerMatch Analysis London: Routledge
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POD 2.4
Performanceanalysis in professional football: Player & coach perspectives

Rob Mackenzie & Chris Cushion
Loughborough University, Loughborouhx,

Performance analysis (PA) is firmly positioned as an integral part of the coaching process (Carling,
Williams & Reilly, 2005; Groom, Cushion & Nelson, 2011; Hodges & Franks, 2002; Lyle, 2002;
Stratton, Reilly, Williams & Richardson, 2004). However, PA research in football has tended to focus
on the investigation of isolated key performance indicators. This hadtedsin a consistent focus

2y RSAONARLIIAGS NB&ASINOK SEFYAYAYy3 OFNAFotSa NBf
and passing patterns (e.g. James, Jones & Mellalieu, 2004; Dawson, Appleby & Stewart, 2005;
Hughes & Franks, 2005), scdrex posessions (e.g. Tenga et al., 2010; Tenga et al., 2010) and
shooting accuracy (e.g. Lago, 2007). There is however, a significant lack of research that has
investigated the role of PA in the complex, messy and dynamic coaching process (Cushion et al.,
2010) Moreover, research has often neglected the perspectives of practitioners who use PA in
applied settings, such as professional football. The purpose of this study was to investigate the role
of PA in the coaching process at a professional football cot the perspectives of both
professional players and coaches in relation to its use.

A case study approach was adopted (Yin, 2003) presenting both ethnographic data, in the form of
participant observation and unstructured interviews (Hammersley & Atkind894) recorded over

the period of one full season. In addition, sestriuctured interviews were conducted with both
senior professional players (n=8) and members of the senior management team (n=3). The data
were subjected to three levels of overlapgiranalysis using coding techniques (open, axial &
selective) taken from grounded theory methodology (Strauss & Corbin, 1998). This allowed for the
generation of descriptive themes and concepts relating to the use of PA at the club. A further level of
analyis and abstraction allowed the introduction of wider theoretical perspectives. Four main
concepts in relation to the use of PA were outlin®A as preparationPA as reflectionPA as a
disciplinary tooBndPA as a learning resource

Data suggested auttural performance discourse was prevalent at the club, which influenced both

player and coach perspectives of PA. In general, players placed a heightened importance on pre
match presentations relating to the forthcoming opposition as opposed to post mB#& video

sessions, which had greater potential to be influenced by social and cultural factors (Foucault, 1972).
Coach interview narrative revealed an understanding of the limitations associated with certain forms

of PA feedback and suggested that iseun a formal format was often subject to a number of social

and contextual factors, such as the dynamic of the group of players at the club, recent results and

GKS WY22RQ |4 GKS Of dzo @ ¢tKAa aiGdzRé SEUHsPANBR (KS
and demonstrated the influence of cultural and contextual factors on the application of PA in
professional sport.
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POD 2.5
The evaluation of goalkeeping performance analysis support used in senior professional and elite
level youth foothall: An applied perspective

Andy Elleray & Gareth Jones
University of Worcester, Worcester, UK

Performance analysis support in football has the tendency to be somewhat general in terms of
providing specific positional feedback with very fpmfessional clubs having dedicated goalkeeping
(GK) analysts at either senior or youth development levels (Elleray, 2011). Previous goalkeeping
analysis research such as: Dive technique analysis (Spratford et al.,, 2009), performance
characteristics (Baclet al., 2007) and distribution tracking (Clemence et al., 2000) is rarely applied
to the practice situation indicating a lack of knowledge regarding the implementation of goalkeeping
performance analysis systemgspecially at the all important youth delopment level. It is the aim

of the present study to evaluate an applied goalkeeping specific performance analysis system from a
gualitative perspective at both senior professional and elite youth levels.

¢KS tSIR IdziK2NDa SELSEEABaCDacteigit ye&d hiS Nell VHES oa{
development of a number of performance analysis support strategies for goalkeepers that have

been implemented at three professional clubs at both senior and youth levels (English Premiership

Clubs A&B; EnglighS | 3dzS ¢¢2 /tdzo /0 ¢KS RSOSt2LIYSyd LINZ
aeaisSyaqQr AydSNI OlAz2y 6AGK SELISNASYyOSR 021 OKSa
goalkeeper specific analysis system was determined. The final system focuses on thotedse

areas: Distribution; Technique and Match Views & Feedback (Stacked match views, regular analysis

of training sessions, match action profiles, accurate shooting and distribution recordings). Fifteen
semistructured interviews were conducted at thrgeofessional clubs with the following personnel:

Eight Senior coaches along with four senior and three elite youth goalkeepers.

Thematic content analysis highlighted the success of the system. Example quotations: Distribution:

W5 A &G NR o6 dzii A esf aslit fidipéd&ashigkighigakeds inJvhich balls were being played in and

our success rates. Being able to see how the goalkeeper used different distributions and where
L2aaSaarzy ol a NBGFEAYSR gl a ONXzOALl f @ todldolSif A 2 NJ DY
detail at goalkeeping techniques was extremely beneficial. Allowing the goalkeepers to review their

own sessions to see how they were moving etc gave us a new perspective' (Senior GK coach, Club A);
Match Views & Feedback: 'Performance arid 8i2 |yt @aAia F2NJ 321t 1 SSLISNA
building this into a development plan was important. The match views opened up a new way to

review matches' (elite youth player, Club B).

It is evident that methods are continually being developedudher enhance GK performance at

the elite level although the gap between research and practice still needs further bridging. The GK
specific performance analysis system developed has been well received by players and coaches and
been demonstrated to ban extremely useful tool in monitoring specific GK performance.

Bachi, N., Baron, R., Calderon, M.F.J., Di Salvo, V & Pigozzi, FP&@fihance baracteristics
according toplaying position inelite soccer.International Journal of Sports Medicirgg, (3) 222

227.

Clemence, R, Thomas, M, Grant & A, Williams, A. (2000) Goalkdispéyution patterns in the
Premier LeagueFA Insight3(2) 23-25.

Elleray, A. (2011) case study comparing current goalkeeper coaching structures within professional
youth football systems in Englafidnpublished MSithesis University of WorcestetUK.

Spratford, A, Mellifont, R & Burkett, B. (2008 influence of dive direction on thmovement
characteristics for elite football goalkeepe&ports Biomechanics(3: 235¢244.
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POD 2.6
The changing role of the performance analyst within a varying competition structure: A
comparison of Superleague and International netball competitions

Sara Horne
Brunel University

The Performance Analyst increasingly plays an important role in top level Netball competitions.
More recently coaches at both the International and top domestic levels of the sport have turned to
performance analysis taassist in their decisiomaking and provide reliable and accurate
information to inform their coaching process. Regardless of the type of competition the role of the
performance analyst is to provide key information on performances which can be usedlitatiac

f SENYAY3 YR STFSOG Iy AYLINRGSYSYyilod | 26SOSNE
considerably depending on the characteristics of the competition. Thus it is important to highlight
the differences and constraints which occur as suieof the competition structure and how they

impact the work of the performance analyst. In this case comparison is made between the processes

used by the analyst for Superleague versus International competition.

Basic models of the coaching procesg(dzranks et al, 1983) identify the need and role of the
performance analyst within the overall process but in reality the process undertaken by the analyst
is more complex with many layers of observation, analysis, interpretation, planning and feedback.
The level of analysis conducted is subsequently dictated by the nature of the competition. Within
the UK the Superleague is the top domestic Netball competition which generally comprises 16
matches on consecutive weeks with a 2 week break midway throughdimpetition. This structure
affords the analyst time to conduct a full analysis of key team, unit and individual parameters and
provide relevant statistical and video information. The coach subsequently has time to implement
effective feedback and practcsessions to allow development and improvement before the next
performance. However, the typical International competition structure which comprises multiple
games in a restricted number of days, e.g. 6 games in 7 or 8 days, limits the amount of tiagevai

for analysis, feedback and practice. Thus the challenge in the International environment is to provide
guality, relevant information at the appropriate time in the most effective way to facilitate
improvements in performance within the competition.

In both competition environments the analyst is further challenged to continually ensure the most
appropriate information is collected to fully define the performance of the team, units and
individuals. At the same time they must ensure the reliabilitlbinformation collected and work
effectively with the coach in accurately interpreting the analysis output to promote both immediate
and long term improvements.

Franks, .M., Goodman, D., & Miller, G. (1983) Analysis of performance: Qualitative ditafiuan
SPORT®arch.
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SESSIOBt TEAM SPORTS

POD 3.1
From movement patterns to performance analysis tool: A simulated cricket batting innings for
testing and training

Laurence Houghton, Bridbawson &onas Rubenson
School of Sport Scienéeercise and Healtfthe University of Western Australiustralia

There is limited research on the factors which contribute to fatigue in cricket batting innings (often
requiring prolonged, intermittent shuttle running). However, the developmenGdbal Positioning
System (GPS) technology has enabled straightforward collection of movement pattern data from
matches. A current challenge is how to best apply GPS data for testing and training. Consequently,
this paper documents the development of a silated cricket batting innings (BATEX) with the use

of previously collected GPS match data. This paper also presents reference values for performance
and physiological data collected from a large number of BATEX trials (n = 68; 21 + 3 years; 76.7 + 8.8
kg; batting order number: 4 + 2).

The runningbetweenthe-wickets demands of BATEX were determined from analysis of World Cup
scorecards (2002007). Timamotion analysis data of the movement patterns during cricket batting

have recently been reporte{Petersen et al., 2010)This data was used to demonstrate that the
movement patterns during BATEX (assessed using 1Hz GPS units) reflected that éftertsih

Ore-day hundredHoughton et al., 2011)n BATEX, players batted against a bowling machine while
running-betweenthe-wickets, during 6, 5 over (21 misjages. Balls were delivered every 35 s to

simulate the timings of a match. Before each ball an audio cue notified the batsmen of the running
betweenthe-g A O1 S RSYIFIYyRa® Ly adl 3Sa&aSwS Od SIRY ©NjizA &I1SDA Y
stages 2, /and 6 all runs were at maximal effort. An infied timing system (Swift, Australia) was

used to sample both a-Bh sprint time (over the middle section of the singles) and time to complete

5-m in and out of the turns @-5 m agility). Physiological meassrincluded: heart rates, pre/post

jump heights, sweat loss, blood lactate and body temperatures. Also, a subjective rating of % good
bat-ball contacts was recorde(Miller & Abernethy, 2008t A 1§ OK+ A dA2yun (SOKy2ft 23
ensure similar ball delivery characteristics (line, length, speed) in each BATEX test.

The database of physiological responses for each BATEX stage (e.g. mean heart rate was 121 + 12
beats-mirt in Stage 1 but 144 + 18 Stage 4) will assist strength and conditioning coaches to predict
exerciseintensities when using the simulation as part of a training program. Moreover, the typical
distribution of runningbetweenthe-wicket times and %good b#iall contacts presentedn this

paper will allow sport scientists and coaches to gauge ba#jpegific fithess and ability of a player

to effectively execute skill when physically stressed. In summary, this paper provides an example of
how GPS data collected in matches can t&efically applied to develop a training and performance
analysis tool.

Houghton, L., Dawson, B., Rubenson, J., & Tobin, M. (2011) Movement patterns and physical strain
during a novel, simulated cricket batting innings (BATIX)ynal & Sports Sciences, :201-809.

Muller, S., & Abernethy, B. (2008) Validity and reliability of a simple categorical tool for the
assessment of interceptive skilburnal of Science and Medicine in Sport529-552.

Petersen, C., Pyne, D., Dawson, B., Portus, M., & Kellett, A. (2010) Movement patterns in cricket vary
by both position and game formalournal of Sports Sciences; 28-52.
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POD 3.2
G.dzi L R2y Q0 3 S o wha?extén? dimsknodifigd3iettiallt garheHMNG) influence
the development of movement skills for-80 year olds playing netb&ll

Kirsten Spencer

Schoolof Sport& Recreation, Faculty of Health and Environmental Sciences, AUT Univ
Sports Research Institute of NZ, Auckland, New ZegBridINZ

The purpose of the project was to examine game related differences in the executic
movement patterns and decisiemaking skills between Netball and a modified netball game
ball). Netball in New Zealand has been identified as a game obmedtand cultural importance
(Nauright & Broomhall, 1994). Netball requires the adoption of specific roles for the duratic
the game; for example goal shooter is a role that involves ball capture and goal shc
whereas wing defence is a predominandyblocking or defending role. Zone rules in Netb
enforce the use of particular skills and roles as part of successful gameplay. The skill de
and depth of skilled participation in Netball throughout New Zealand may be argued to 1
early specibsation on young netball players. Whilst successful at a junior level, such a str
is unlikely to engender the broad scope of skill development demanded by higher perfor
adult netball play.

Twelve games wergideotaped to examine the use of space and various technical decis
made in each of the games by the participants. This research has arisen frc
discussion/collaboration with local netball coaches and the area Coaching Afia high

strategy sport,netball demands the precise execution of technical motor skills as well as
application of tactical knowledge when making decisions Boclkathan, Venter, and Bressa
(2007).Kidman and Lombardo (201@ggested that in sport the quality of decisioraking has
I LINRPF2dzy R AYLI OlG 2y I i KHdn&igdnepy & Botids yhat Stifelth
development of these skills are to the detriment and long term enjoyment of the ga
Internationally, a focus of skill acquisition through the theof dynamical systems approach h:
pervaded research (Davids, et al, 2008). From a theoretical perspective it is argued thi
adoption of stereotypical movements early in learning constrains the development

expression of skill later on (Chow, et, &007). Thus a variety of roles and play types is the t
route to higher levels of expertise and performance later on. The research proposed here s
to examine if long term exposure to netball play does indeed lead to limited expression o
movement skill when compared with exposure to a modified netball game that permits
stereotypical gamlay.The current study is a cross sectiogabbservational design. We
gathered information from several games and coded observations of appropridteaski

decision making for netball and-ball. Independent variables are age groupl(@ and game

type (Netball, MNG). Dependent variables are the movement patterns (6) based thpot
Bloomfield Movement Classification modéBloomfield et al., 2004 Observation as a
methodology has predominated in analysing actual decisions (Davids, Button & Bennett, :
The present study is also exploratory in nature insofar as specific hypotheses with resp
gameplay differences are not presentedRarticipants were videoecorded for part of ten 20
minute netball, or modified netball games. A five minute period of play (first quarter, sec
quarter, third quarter or final quarter) was be selected at random and pRyer Y 2 @
patterns were coded using the modified Bloomfield Movement Classification criteria with
use of Sportscode Elité software.Preliminary results of the study have supisal the proposal

that coachesusing MNG created more opportunitiesrfappropriate movement & decision
making opportunities with a higher level of skill exeontthan the use of traditionalames. This
would suggest that the use of modified games becomes more prevalent in the sport of netb
enable plgers to develop theimovement& decisionmaking skills earlier in their career.
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POD 3
Game movement demands and player performance in the Australian Football League

Daniel Hiscock, Brian DawsotY, Jarryd Heasmam Peter Peeling

!School of Sport Science, Exercise and Health, The University of Western Australia, Australia
*West Coast Eagles Football Club, Australia
%Western Australian Institute of Sport, Australia

Using global positioning system (GPS) data to quantify athlete menvedemands is now prevalent

in elite sports. Little is known about the relationship between athlete movement patterns and
performance in Australian football. The aim of this study wasgjuantify movement demands of
Australian Football League (AFL) playeia GPS and assess their relationship with individual and
team performance, within a single team over a full seagdre 15Hz portable GPS units (SPI Pro X,
GPSports, Australia) used in the study initially underwent reliability testing for monitoriibaid
specific movement demands. The following variables were then selected for use due to their low
typical error values (<10%):; distance (m.MinV1 distance (m.mib), velocity load.mid, and
relative velocity change (RVC):hGPSnovement data wa collected from 30 AFL players from one
club in 17 matches across the 2011 season. Movement demands for time on ground were related to
both individual performance indicators (number of possessions and Champiofi Rlageer rankings

and pressure points) ahteam performance (quarteby-quarter score marginsyactors added to
analysis of individual performance were; match venue (home/away), playing conditions (wet/dry),
time of day (day/night), days between gamesl@, and years of AFL playing experieriglayers

were also classified into stationary or nomadic positions; full backs, full forwards, centre half backs
or centre half forwards were classified as stationary, all other players as nomadic. Factors used to
analyse team performance were quartersdland quarter (+/) result. Pearson correlations and
stepwise multiple regressions determined the strongest indicators of performance, and one way
l'bh+! Qa YR Ay RStkd®yaRsSsgail diffetencaslt is motiement demands and
performance.

Overall, individual movement demands mostly had weak, positive relationships (p<0.05) to
individual performance measures; Champion Dapmints (r=0.110.24), pressure points (r=0.15

0.37) and possessions (r=0:088). When separated into factors, nomadic playbesl higher

(p<0.05) movement demand and individual performance values than stationary players, whilst

L F8SNB 6AGK Tb @SINEQ SELISNASYOS NBO2MA®IR f26S
4-6 years, but were only lower in performance in pressurénfsomin®. For dry vs. wet, home vs.

away, day vs. night and days between game$2§ generally no differences in movement demands

or performance were observed, except for after 12 days turnaround, with performance higher than

for any other length of rak between games. For team performance, weak, inverse relationships

OL¥F ndnpv gSNBE F2dzyR 60S06SSy ljdzk NISNI LAY GQa YI N
variables distance (m.mif), V1 (m.mift), velocity load.mifi and RVC.Ht, several weak, posite

relationships were seen with the individual performance measures; number of possessions, and
Champion Dataplayer rankings and pressure points. Greater movement demand and performance
values were seen in homadic players3 and 46 year players andfter 12 days between games. No
differences were observed for dry vs. wet, home vs. away and day vs. night for movement demands

and performance. Weak, inverse relationships were seen with movement demands and quarter
LRAYGQa YINBHAY T2 NieteSchrah shafd\NSepansty motérerd de@alzds into

time in possession and not in possession, plus when the ball is in dispute, to further understand how
movement demands might influence team and individual performance.
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POD 3
Discriminant power in gare-related statistics and game result according to setter position in the
2010 World Volleyball Championship

Jodo, P.V, Silva, M?, Lacerda, B& Vaz, |*

'Research Center for Sports Sciences, Health anthii Development (CIDESD) UTWI Real,
Portugal
“University of Tra®s-Montesand Alto Douro, Vila Real, Portugal

¢tKS adGdzRe 2F (KS 1y26¢6ftSR3IS 2F (GKS YIFIGOK AayQi
of the investigation has been, for a long time, the concern forititerpretation and understanding

of the development of the specific knowledge in team sports. The aim of the present study intends

to identify the actions of the game which discriminate the result (win/lose), according setter location
(attack zone and defese zone).

The sample of this study has been taken from the World Championship of Volleyball Male &eniors
Italy 2010. We analyzed n=24 games, which outcomes the result of 90 sets played throughdtit the 3
round, which are the elite matches until the gent study. These correspond to 24670 actions, in
which 4083 services, 3434 receptions, 4906 attacks (3030 attacks after reception, 1876 attacks in
transition), 2109 blocks, 1933 digs and 3299 sets. The Data Volley software was used in this
research. Weranalyzed the discriminating function (AD) in order to identify, throughout canonical
structuring coefficient (CCE), the indicators which contribute the most to establish the maximum
difference between the victories and defeats.

We consider as relevant t&tS Ay G SNIINBGF GA2y 2F GKS fAYySIEN O02YL
& Fidell, 1996). The level of significance was established in 5%. The calculation of the results was
made by thesoftware SPS&rsion 17.0.

Regarding the results obtained throughodrtet positioning of the setter (defense zone and attack
zone), the discriminating variables were service point, service error, excellent pass, pass error,
excellent defense, side out error, counter attack point, attack point, excellent reception, side out
point and reception error.

¢tKS &ASNBAOS LRAY(H OGA2Yy:T GKS& KIFI@S | LINRBolofS
training the efficacy of this action according the final outcome.

The teams with less error in defense and block movements erthuimg the most successful result.
Outcome, the pass has particular importance in the final outcome of the match when the setter is in
offensive zone; the service point is rather important in the victory when the setter is in offensive

zone. The counter &ck discriminates the final outcome when the setter is in defensive zone; and

finally the quality of the reception is determinant regarding the final outcome, when the setter is in
defensive zone.
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POD &
Defensive strategy and critical match episodesy o6l a1 SdGol tf 3IFYSY Fylfeaiy

Antonio Paulo Ferreira, Sandro Didé Anna Volossovitch
Faculty of Human Kinetics, Technical University of Lisbon, Portugal

¢ OGAOIT GFNAIFIOAfAGE A& |y Saaee0te @odlledCltcara Q & LJ:
Match Episodes (CME) can be a consequence of these tactical changes, when one team tries to
overlap its opponent. This study aimed to investigate the defensive strategies of basketball teams in

the CME comparing them with thidormal Match Episodes (NME), when teams achieved different

levels of match success.

The current score of 80 matches from the Basketball Portuguese League were reconstructed by ball
L2aaSaairzye 910K YIFGOK gl a |yl f e sgp&kaicalkib®@edyR Ay 3
(Ferreira et al., 2010). A CME was considered as a transition of the equilibrium match state. A NME
was defined as an episode, in which the match remained in the same equilibrium state. A total of
319 CME and 318 NME were determineche TNME were randomly selected respecting a
homogeneity criterion with the CME identified in each match. Defensive strategy was analysed in
each ball possession during the CME and NME. Seven main categories were considered to analyse
0KS (St YaQ roRfafe& (13 Bigndl Strdfegy to the Defensive Transition (GSDT), (2)
Defensive Pressure to the Outlet (DPO), (3) Ball Pressure in Defensive Transition (BPDT); (4)
Defensive Phase (DP); (5) Defensive Type (DT); (6) Opposition Level to the Field Gapn(D(ly

the Ball Recovering (BR). A total of 2665 ball possessions from CME and 2671 from NME were
observed; intra and inteobserver ratings, estimated using thed$hen test, were 0,78,85. Teams

were classified according to the match outcome: thening and the losing teams. & test was

used to analyse the homogeneity differences between the qualitative characteristics of match
episodes.

¢KS O2YLI NRazy o0Si6SSy /a9 FyR ba9 2F,&a¥yYSN (S|
MMOYynz o mPhmyDc O 6° W PN mpXPYyBHEZOo. XK ndamo d
showed more generalized differences when two types of match episodes were compared. Except

the OLFG, the comparison between CME and NME in loosing t&laowed significant differences in

all categories.

Winning teams support their CME using a moderate ball pressure during defensive transition.
Although with a low proportion of zone defences, results pointed out that the switching from man
to-man to a kind of zone defence could be an important reason to justify a CME. It can lead to a
slight score advantage and help a team to achieve the match success.

Garganta, J. (2009) Trends of tactical performance analysis in team sports: bridging the gap between
research, training and competitioRevista Portuguesa de Ciéncias do Desbr8i-89

Ferreira, AP., Volossovitch, A., Gomes, FL& FI yiSZ W® owvnmnlO 58yl YAOa 3
knowledge in basketballnternational Journal of Sport Psycholpdi. 6869.
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POD 3
The luck of the score: Partition of variander performance analysis of team sports

5F NNBY hQ{Austratid)Ky Sa ae
Ranking Software, Melbourne, Australia

Team sport is won or lost on the scoreboard. Journalists write narratix@snd the result while

fans exit the stadium in a dichotomy of elation or despair. This outcome bias also affects coaches,
who are more likely to reinforce their strategy after a win than a lpssen a narrow loss (Lefgren,

Platt & Price, 2012). A logjrcoach with a good grasp of key performance indicators (KPIs) may be
able to claim that his team was somewhat unlucky to score less than its opposition, but that
reasoning is often dismissed as a-s&lfving excuse by the sporting public.

In reality, asports match is a complex process with thousands of natural random effects: the bounce
of the ball, a gust of wind or slightly softer turf. When we record qualitative events inside the match,
often it is a measurement of a spontaneous symmetry breaking, Blayer A takes possession
instead of Player B, or Player C kicks the ball into the post not the goal.

Coaches and observers would like to derive a more robust metric of team performance than the
scoreboard. This metric must be unbiased, i.e. averagest @ number of matches it should
asymptotically approach the scoreboard average. It must also demonstrate lower variance across
measurements and predictive power than the raw score.

The method employed in this paper is to segregate various independdnéu€Rts, measure the

OKIF NI OGSNRAAGAO aAl S 2F SIOK S@SydqQa AYLI OG 2y &
to describe their natural variation using binomial variables. The outcome is a partition of gross score
margin into its causes, bothfzO (i dzNJ t t @& 2y GKS FAStEtR FYyR & | o685
a demonstration, Australian Rules Football data is analysed, and a methodology for cricket
performance analysis is introduced.

Lefgren, L., Platt, B., Price, J. (2012) Stickingwtith (barely)worked: Atest ofoutcomebias.NBER
22NJAY3 tFLSNE S MTnATT

hQ{ KI dAKySaaes b5 dad pdsiionsStraiegievaldatos ia AR R oteedn§s\oh dza

the 8" Conference on Mathematics and Computers in SgBublished in a condensed form in
Journal of Sports Science and Medicing33-540)
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POD 4.1
Monitoring training fatigue with the orthostatic heart rate test during 9 weeks of intensified
training in biathletes

Candice E Thomid.aura KaravirfaHannu Kinnunén& Stewart J Lairlg

!Bangor University, BangdgK
pPolar Electro, Kemple, Finland

In monitoring the effects of training and ndraining stress on an athlete, parameters that are
inexpensive and practical to measure, with minimal disturbance to the training process, are
preferred (Urhausen & Kindermann, 2002). Moreover, it is essahidlsuch measures be accurate
Sy2dzakK G2 3IAGBS FTGKESGSa FyR aLRNI 021 OKQa &aoOASy
thus facilitating the training process and helping to determine the point at which training becomes
maladaptive (Brinlet al.,, 2010). In the present study, the terms overreaching (OR) and overtraining

(OT) will be used to express a disturbance in the stregsneration balance (Rietjees al.,2005).

The aim of this investigation was to determine the effectiveness of thiestatic heart rate (OHR)

test when tracking alterations in training stress during 9 weeks of intensified training in biathletes. In
order to determine this, previously identified functional, haematological and hormonal markers of
OT/ OR were examined dng the 9week period and the results correlated with that of the OHR
indices. Eleven trained biathletéage [mean +SEM]: Male 22.2 +0.9 yr, Female 28.2 + 2.0 yr; height:
Male 182.3 +3.1 cm, Female 163.2 +3.2 cnynvé: Male 63.9 +2.7 ml.Kgnin®, Female 54.5 +1.6
ml.kg".min™) underwent intensified training over a 9 week period. Intravenous blood samples, OHR,
heart rate variability (HRV) and a 30 minute standardizedmsakimal treadmill test (STT) were
undertaken at baseline, during the threeaining blocks (pre mid-, post; training blocks duration

17 + 2.2 dag) and at the end of the 9 week period.

Training intensity increased during the 9 week period, TRiv#nN]: (Block 1: 693.5, Block 2: 514.4,

Block 3: 1025.12), Training hoyinsean+SEM]{(Block 1: 47.6 +0.28 Block 2: 30.8 +0.16 Block 3: 68.8
+0.55 ), Average session RPE (Block 1: 14.6 +0.03, Block 2: 16.7 +0.03, Block 3: 14.9 +0.04 ). During
the STT, intensified training periods showed significant signs of overload identified d&treased
submaximal heart rate (HR:.< 0.05), decreased submaximal blood lactate @4£:0.05), minimal

changes in the HRV low frequency output (B 0.05) and low frequency/high frequency ratio
(LF:HFP < 0.05), increased cortisol leveR € 005) and reduced testosterond®& 0.05) and free
testosterone/cortisol ratio levels (FCTRx< 0.05). Furthermore the results showed increased OHR
resting heart rate levels (RHRx< 0.05) and a minimally decreased OHR 30 seconds post standing
(P30:P< 005).

When correlated with the RHR index of the OHR test, strong correlations were found for submaximal
HR {0.71), submaximal BEQ(72), testosterone-0.86), FTCRQ.71), as well as haemoglobin (Hb) (
0.88), and haematocrit (Hct)O(85) levels overte Qweek training period. Moreover, the P30 index
revealed moderate correlations for submaximal HR (0.56), submaximal BL (0.34), LF (0.46), HF (.33),
testosterone (0.41), Hb (0.49) and Hct (0.53) over the same training period. However, the peak upon
standng (PH) index only produced a moderate correlation with cortisol (0.49) whereas correlations
with all other indices were weak; submaximal HR 1), submaximal BL-0(21), testosterone-(

0.17), FTCRQ(17), haemoglobin (Hb)Q.07), and haematocrit (Hc{0.02)

Collectively, these findings suggest that the morning RHR index remains one of the most effective
and practical nofinvasive tools to use by coaches and athletes when monitoring training status and
preparedness to train.
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POD 4.2
The impact ofside dominance on hamstring and quadriceps strength in junior footballers

Michal Lehnert, Josef Urban, Pavel Hajir&Prochazka
Faculty of Physical Cultyfealacky UniversityDlomouc, Czech Republic

Isokinetic strength diagnostics play emportant role in young footballer injurgrevention.For this
purpose maximum strength othamstrings(H) and quadriceps (Q)s usually measured and the
conventionalstrengthratio of Hand Q (HQR) is often calculatéDvir, 2004;Lehancegt al, 2009.

The result of measurements is not consistent and affected, among others, by the age and speed
used in testing Korbes et al.2009; Maly, Zahalka & Mala2010). TheHQRIis specific in terms of
speed RoseneFogarty & Mahaffey2001), but in terms of age dndominance it is not consistent
(Forbes et al., 2009; Weir, 2000). The aim of the study &v&atuate the bilateral H and Q strength
asymmetry and bilateral HQR differences among highly trained junior footballers.

Players (n=45; agel7+1.2 years; hei§jii.4+5.3 cm, weight 68.5+7.6 kg) were measured at the
beginning of a preparatory period. A group was further divided according to age into 3 subgroups
Ul6, Ul7, and U18. Concentric strength of H and Q was measured by the isokinetic dynamometer
ISOMED @00 at angular speeds of 60%;580°-8 and 360°3. The parameter evaluated was the
peak torque (PT; Nm) from which a conventional HQR was calculated.

Results of ANOVA showed that within the whole group of players differences in PT of H and Q
between DL and NL were insignificant at all speeds (flexion: p=0.19, p=0.71, p=0.49; extension:
p=0.33, p=0.46, p=0.84). The differences were not significant even in the particular age categories.
Significant differences between the ratiéQRon DL and NL wereoh found in any speed for the
whole group (p=0.72, p=0.68, p=0.49) and for subgroups. The lowest HQR was found in the group
U17 at the speed o0 s* on DL (56%) and on ND (56%), which may indicate the possibility of an
increased risk of injury.

ThestReé AYRAOFGSR GKIFIG Ay (GKS 20aSNISR IANRdzL) 2F 2«
no effect on the strength of H and Q and HQR.

Lehance, C., Binet, J., Bury, T. & Croisier, J.L. (2009) Muscular strength, functional performances and
injury risk in professional and junior elite soccer play&sandinavian Journal of Medicine & Science
in Sport,19: 243251.

Dvir, Z. (2004)sokinetics (Muscle Testing, Interpretation and Clinical Applicati@dihburgh:
Churchill Livingstone.

Forbes, H.Bullers, A., Lovell, A., McNaughton, L.R., Polman, R.C., & Siegler, J.C. (2009) Relative
Torque profiles of elite male youth soccer: effects of age and pubertal developtmégrthational
Journal of Sports Medicine, (8): 592597.

Maly, T., Zahalka, F.Mala, L. (2010) lokinetic strength, ipsilateral and bilateral ratio of peak muscle
torque in knee flexors and extensors in elite young soccer plageta,Kinesiologica,(2): 1723.

Rosene, J.M., Fogarty, T.D. & Mahaffey, B.L. (2001) Isokinetic maysstguadriceps ratios in
intercollegiate athletesJournal of Athletic Training, 8§): 378383.

Weir, J.P. (2000) Youth and Isokinetic Testing. In L.E. Brows(ikihgtics in Human Performance
(pp 299324), Champaign: Human Kinetics.

© WCPAS IX Programme & e-Book of Abstracts Page 40



POD 4.3
Analysis of the combinations of movements (failure locus) that cause anterior cruciate ligament
injury: Implications for prevention

Paul K. CanavanAlexander Or§j Andrew Homyk, Story Wibby, Nicholas Yarigk Hamid Nayeb
Hashen

"Windham HospitalWindham, CTUSA
’Northeastern University, Boston, MASA

Anterior cruciate ligament (ACL) injury can be a season or career ending injury for athletes from a
variety of sports worldwide. In the current literature, the various combinations of moventbats

cause ACL injury have not been determined. Despite the many ACL injury prevention programs that
have been utilized at the collegiate level, ACL injuries have increased over a 16 year period
(Hootman et al., 2007). Many researchers have proposedttfeamechanism of ACL injury includes

the combination of knee valgus and increased femoral external rotation relative to the tibia. (Boden
et. al, 2000). However, many individuals do not sustain an MCL with ACL injury and many sustain
medial or lateral mersical injuries, suggesting more than one combination of movements that cause
ACL injury (Shelbourne & Nitz, 1991). Frontal plane knee alignment (knee valgus and varus) and the
ability to land on a single leg produce different stresses and strains withirkriee and may be
related to ACL injury (Yang et. al., 2009; Lawrence Il et. al, 2008). In the present cutting edge
research with real world application, an ACL failure locus, the various combinations of varus and
valgus and internal and external rotatiaf the femur that cause anterior cruciate ligament injury

was developed. A subject specific (26 yr, male, 735N, 173eb)jr8te element model was created

from MRI. The MRI images were digitized using Rhinoceros 3.0 software (Seattle, WA, USA) and a 3D
surface geometry of the bones, ligaments, articular cartilage and meniscus was created. The 3 D
models were exported into ABAQUS v. 6.8 (Simulia, Providence, R.l., USA). The ACL, PCL, MCL and
LCL were modeled as mdttindled elements. The tibia was fixeis when the foot is fixed on the
ground and the femur was adjusted into varus, valgus, internal and external rotation until the ACL
failed at 2160 N. Eighteen simulations were performed to determine the various combinations of
movements that caused ACLilfme. The results determined that in valgus, the MCL failed prior to
complete ACL failure and femoral internal and external rotation had a varied effect on the amount of
knee valgus needed to cause ACL failure. In the varus knee orientation, interredtanthl femoral

rotation had little effect on the magnitude of varus angle required for ACL failure.Based upon the
findings of this current research, teaching avoidance of a certain combination of movements may
make real differences in ACL injury preventi

Boden B.P., Dean S., Feagin J.A., Garrett W.E., Jr. (2000) Mechanisms of anterior cruciate ligament
injury. Orthopedics23(6): 573578.

Hootman J.M., Dick R., Age J. (2007) Epidemiology of collegiate injuries for 15 sports: summary and
recommendations for injury prevention initiatives) Athl Traipd2(2): 311319.

Lawrence 1l R.K., Kernozek T.W., Miller E.J., Torry M.R., Reuteman P. (2008) Influences of hip
external rotation strength on knee mechanics and during siegedrop landigs infemales 23(6):
806813

Srelbourne K.D., Nitz P.A. (1991)KS h Q52y 23KdzS GNAIFR NBGAAAGSRY O:
anterior cruciate and medial collateral ligamem®tm J Sports Med 9(5): 474477.

Yang N., Nayegashemi H., Canavan P. (200%e combined effect of frontal tibiofemoral knee

angle and menisectomy on the cartiagontact stresses and strairsnn Biomed Eng7(11): 2360
237.
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POD 4.4
The effects of temperature, travel and time off on Major Leagseccer team performance

Andrew Opatkiewicz Tyler William&& Christopher Walters

'Prozone Sports, Chicago, USA
“Massachusetts Institute of Technology, Boston, USA

The Major League Soccer (MLS) season currently runs March through November, which is unique
compared to most international league competitions. Owing largely to the geographic size of North
America, MLS clubs from the United States and Canada are subnati@dvide range of playing

conditions, including extreme variations of temperature, both natural grass and artificial turf playing
surfaces, and londistance travel which leads to varying rest between matches. With additional
competitions (CONCACAF Chantpy & [ S 3dz28Sx !'{ hLISyYy [ dzLllx SGOd0 | ¢
schedules, teams will play as many as three matches in a single week.

This study quantifies the effects of temperature, rest time, and playing surface on MLS match
performance. We apply mga O2 YLI NRA&az2zya FyR fAYySFNI NBINB&aA?z2
technical and tactical database from 20P811, allowing us to look at effects on meaningful

variables that are usually hidden behind statistically noisy goal and shot tallies.

We find thatcold climate teams play poorly in away matches at high temperatures. There is no such
advantage in cold weather games, since few matches take place below 40 °F. As temperature rises,
players also run fewer meters and make fewer high speed runs. Teamsmeridy slightly worse

and run a similar amount in matches played on short rest. Traveling across the country lowers
winning percentage dramatically in the following week, however. Teams with natural grass fields

have strong homeand away records againstri#ficial turf teams, which suggests that turf type itself

KFa  fAYAGSR STFFSOGP® whkriKSNE Al asSSvya dGKFdG al N
GaINF aa¢e¢ GSrvyao

Understanding the independent effects of temperature, turf and time off on pleeformance of

MLS clubs is important, and should be considered in making scheduling and competition format
policy. Our collection of results demonstrates that external conditions have important effects on
match activity and performance that may have poaisly been overlooked.
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POD 4.5

The influence okenvironmental temperature on home advantage in Qatari international soccer
matches

Franck Brocherfe Olivier Girard & Gregoire P. Millét

Y|SSUL, University of LausanBejtzerland
?ASPETAR, Doha, Qatar;

The home advantage is a wdkscribed worldwide phenomenon in socc@tollard, 2006)hat
influences the outcome of matches but varies considerably between countries. Several explanations
including altitude or territoriality have been proposed to account for this dive(ditgSharry, 207;
Pollard, 2006)though none has yet focused on potential environmental temperature influence. The
present study examined the influence of environmental temperature on the home advantage for the
soccer male national team of Qatar (QAT).

Reliable esimates of home advantage were calculated (% of matches won (W), Drawn (D) or lost (L))

for all the FIFA international matches of QAT against the other Gulf (GCC) countries vs. the other
YIEGAZ2Yy Lt GSIFYAQ 62NI R6ARS 0y D/ ehars, ttallid 346 maweNB 2 0
Average temperatures of the month preceding the matches were collected both in QAT and in all
2LIRYSyiaQ O2dzyiNxASa F2NJ 6KNBES RATFSNBYylG @SydzSa
2LIRYSYiQ O2dzy i NBSR ZNAYIKENNIITG db 2 N0 | yR &SNS
Analyses of variance (ANOVA) were used.

During QAT games, environmental temperatures were 26.3 £ 6.7°C, 22.8 + 9.1°C and 22.8 + 6.3°C for
H, A and N, respectively. When playing against GCC atethjgo nGCC, higher environmental
temperatures were noted for A (27.2° vs. 20.4°C; p<0.05), but not H (26.7° vs. 26.1°C) and N (22.4°
vs. 23.0°C) matches. When opponents were pooled, results were significantly affected by

0 SYLISNI (dzNBE 0 n3f fobW @496, D £2p.996) andl L @H2%), respectively; p<0.05).
Against nGCC, H results (47.6%, 24.3% and 28.2% for W, D and L, respectively) were significantly
(p<0.05) different compared to A (33.3%, 14.0% and 52.6%) and N (35.3%, 27.5% and 37s8%). The
NBadzZ 6a O2NNBALRYR (2 aA3IYyAFAOlIydGfte RAFFSNBYG p¢
+13.5°, +13.0°C for W, D and L, respectively; p<0.05). Not surprisingly, no difference was found for
ne 0SGsSSYy | 06bmPnsce), BB6Me) 5 (250 Ppapd A (+IHE, M0.3C far o

W (25.0%), D (21.4%), L (53.6%)) against GCC countries.

The results confirmed the existence of a home advantage for the soccer national team of Qatar.
However, it appears that environmental temperature has an influence since at home Qatar won less
against GCC countries with similar temperature than against tdesnwith cooler climate.

Therefore, since heat alters soccer performance and acclimatization is paramount when playing in

hot environment(Dvorak and Racinais, 201@hese results suggests that it will be anpintant
O2YLRYSYyld 2F (GKS GSIFYaQ LINBLINFYdGA2Yy Ay LISNELISOI A

Dvorak J., Racinais S. (20I€3ining and playing football in hot environmen8tandinavian Journal

of Medicine and Science in SppR&(Suppl 3 iv-v.

McSharry P.E. (2007) Effect of altitude on physiological performance: a statistical analysis using
results of international football gameBritish Medicine Journa835: 12781281.

Pollard R (2006) Worldwide regional variations in home advantagssiociation footballJournal of

Sports Scienceg4: 231240.
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POD 5.1
Home advantage in derby and netlerby matches in the Serie A Brazilian National Soccer League,
from 2007 to 2011

Jackson Cruz, Anna Volossovitch, Ana Isaheia & Antonio Paulo Ferreira
Faculty of Human Kinetics, Technical University of Lisbon, Portugal

Home advantage has been explained by numerous factors related to game location (crowd and
travel effect, familiarity), physiological states of playersaches and referees, etc. (Carron et al.,
HAanpO® ¢KS FTAY 2F GKA&a aiddzRe gl a G2 FraaSaa GKS
derby and norderby matches in different competition contexts characterized according to the
quality of opposition, di$  y OS G NI} @Sttt SR yR 3l YSQa | adakeadl yoS
matchwasconsideredo be aderby when a game wasayed between two local teams.

The sample consisted of 3412 matches (222 derbies and 319@erbies) of Premier Brazilian
National League, played in five seasons frda007 to 2011. Bta was collected from
www.ogol.com.brand www.cbf.com.brweb sites¢ KS G S YA Q LISNF2NXI y-OS Ay ¢
derby matches was characterized by the following variables: 1) mattbome, 2) quality of
opposition, 4) game attendance and 5) distance travelled by the team. The quality of opposition was
determined by thedifference between the latest rankings (RD) of the considered team and the
opponent, was used. Atkeans cluster analysis was performed to identify aaffivalue of RD and
classify the quality of opposition into four groups, i.e. much better positior@gubsite team, better
positioned team, worth positioned team and much worse positioned team. The home advantage has
been quantified as a number of matches won at home and expressed as a percentage of the total
games played at home and away under a balanseltedule. A-test was used to compare the
magnitude of home advantage in derby and rerby matches and Cliguared test was performed

to examine the home advantage effect in different competition contexts.

The results confirmed the slight home advardagffect in Brazilian professional Football League. In
general 51.1% of all matches were won by home teams. This effect was not consistent through the
five seasons, varying from 54.6% in 2008 to 47.1% in 2010 season. The comparative analysis of home
advantge in derby and noederby matches played from 2007 to 2011 has clearly pointed out the
decreasing of home advantage magnitude in derby (30%) comparatively talertby matches

(53%). The quality of opposition revealed the significant impacKfi ¢ anpthe home advantage
magnitude, but only in nowerby matches. Chiquare test has revealed the significant association

(p XN P lepveen game attendance and winning percentage of home teams irdadsy matches.

The same relationship has been obserwediardng distance travelled by the away team. For
example, when the team travelled more than 2600km, the winning percentage of home teams
increased to 79.6%. The results suggested that to better understand the home advantage effect, it
should be studiedinrelG A2y GAGK 20KSNJ FFOG2NAR GKFd AyTFfdzsSy
opposition, previous games outcomes, etc.). Further research should consider using complex and
dynamic approaches rather that static and linear methods.

Carron, A., Loughhead,M. & Bray, S.R. (20090he home advantage in sport competitions:

Courneya and Carron's (1992) conceptual framework a decade laarnal of Sports Sciences
23(4): 39%; 407.
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POD 5.2
The application of normative performance profiling for talehdentification in youth association
football

Alex Delve’s& Matt T. Robins

! SHAPE Research Group, Nottingham Trent University, Nottingham, UK
2 Chichester Centre of Applied Sport and Exercise Science, University of Chichester, Chichester, UK

Talent identification is the process by which an individual is selected based upon judgements made

about their future performance potential. Traditionally, professional football clubs rely on the
subjective judgements of scouts or coaches when assessggrpl(see Williams and Reilly, 2000),

but Costaet al. (2010) have suggested that when selecting and identifying players for future
development, skill assessments such as technical components should be emphasised, with a lesser
degree of importance placedn physical attributes. One approach that could provide invaluable
G§SOKYAOFf LISNF2NXIYyOS Ayarakia Aa GKS y2N¥IGAQD
2005).

Prozone MatcHnsight (Prozone Sports Ltd, Leeds, UK) was used to analyse all thichem&rom

G§KS uHnndkunmn &aSrazy 2F | LINRPFSaaArzyl-dpecificc2dol f 1
LISNF2NXYIFyOS AYRAOIFG2NA 0O0YtLQa0 ¢S NBidaedvitstiel SR T2 |
GSFrYyQa 021 OK® b2NXYI (A QSthehJ&eae@ tdivdagh pfayer Lusidy Fillef S& &
G§SOKYAIldzS LINRPLRASR o0& hQ52y23KdzS oHnnpo® . NAST
jdzZk NITAfS YR f26SNJ ljdzZhk NIAES F2NJ SFIOK 2F (GKS Ay
derived from opponents of theame position.

The results of the current study (Figures 1 and 2) demonstrate the utility of normative performance
profiling for talent identification. Normative profiling allows strengths and weaknesses of players to
0S ARSYUGATASR | yWRompared @aplayérg from She Ramé&BoSition. Used in
conjunction with traditional maturational factors, analysis of technical performance using such a
profiling technique would provide a more holistic account of player potential and more
appropriately ifiorm talent identification processes.

Figurel. Central defender normative Figure 2. Central midfielder normative
performance profile performanceprofile.
Number of Passes
Passes 109
00

Costa, I.T., Garganta, J., Greco, P.J., Meaquita, I. & Seabra, A. (2010) Influence aigekifects

andquality oftacticalbehaviour in theperformance ofyouth soccerplayers.International Journal of

Performane Analysis in Spqri((2). 82-97.

hQ52y23KdzSs t @ OHNNpUL b2 N Hniemaliéhal DodBaFok £ S& 2 F & LJ?
Performance Analysis in Spdt104-119.

Williams, A& Reilly, T., (2000) Talent identification and development in sodoernal of Sports

Sciencesl8 (9), 65667.
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POD 5.3
Identifying individual tactical profiles according to playing position in association football

Ricardo Duarte Bruno Travassé3 Duarte Arauja Pedro Marques& Tsuyoshi Taki

! Faculty of Humakinetics Technical University of Lisbon, Lisbon, Portugal

2 Department of Sport Sciencésiversity of Beira Interior, Covilha, Portugal

® CIDESPInterdisciplinary Centre for the Study of Human Performance, Portugal
* Department of Performance Analysis, Manchestey B@, Manchester, UK

®> School of Information Science and Technology, Chukyo University, Toyata, Jap

The understanding on the specificities of how players manage the space and time according to their
playing positions remains a challenging task for coaches, researchers and performance analysts. The
purpose of this study was to determine the tactical profiles associated to the spatigloral

relations of players according to their playing positionardspecifically, we aimed to quantify the

L I @SNBQ TFdzyOlAz2zylf &aLIOS 2F AyFfdsSyOSzI I a oS¢
teammates and opponents.

Positional data (2D) from two matches of the English Premier League were obtained vritimé&?®o
tracking system. Using the dominant region method (Taki & Hasegawa, 2000), we calculated: i) the
area under the influence of each player over time, ii) the number of Hrdaral interteam local

spatial interactions of each player and, iii) the pertiege of time of dyadic pairing and triadic

grouping.

Data indicated a distinct profile in the area under the influence of each player. The midfield players
presented low areas than forwards, with the higher values attributed to defenders. The locall spati
interactions evolved from high number of inttaam relations for the defending players to high
number of interteam relations to the forwards. Regarding yet the inteam local interactions, at

70% of time the dyadic pairing revealed different patteiof stability in each team (left panel), while

at 40% of time only one team showed triadic grouping (right panel). Those patterns (i.e., dyadic and
triadic grouping) were found only in the defender players.

bt D - - (L

In synthesis, findings suggested that caripg with the forward and midfield players, defenders
possess superior values of field space, more quantity and stability of local interactions with
teammates and less number of local interactions with opponents. Differences between teams
should be interpeted in reference to the specificities of each collective.

Taki, T., & Hasegawa, J. (2000). Visualization of dominant region in team games and its application to

teamwork analysis. InProceedings of the International Conference on Computer GrafghR&#
235). Jun 124, Geneva, Switzerland.

© WCPAS IX Programme & e-Book of Abstracts Page 46



POD 5.4
An analysis of successfaffensive sequences in football

Anténio Barbosi Hugo Sarmento Antoni Planas Anzahé& Jorge Campaniéo

YINEF CatalunyaSpain
2 UTADVila Real, Portugal

The main purpose of this study was to investigate the existence of regular behavior patterns
regarding the offensive sequences that end in goal. We analyzedop level teams that share the
same coach and the same technical staffe Belected teams are Real Madrid (2010/2011) and
International Milan (2009/2010).

To collect data, we used the instrument developed and validated by Sarnetrab (2010). This
instrument consists in a specific notation analysis to study the offesoeess and its variables.

Several offensive sequences were coded through the observation of 24 games of Inter Milan and
Real Madrid, 12 per each team.

In order to verify pattern occurrence, we used the software THEME 5.0, vgiahprofessional
systemfor detecting and analyzing hidden behavioral patterns, by performing intensive structural
analysis of behavioral data. ltetkcts complex repeated patterns that would otherwise remain
hidden. The reliability of the data was calculated by the intra anerinbserver agreement, and
values above 0.95Cpohen’s kappayere achieved for all the variables. For pattern detection, we
only considered the ones that were repeated 3 times, and the significance level was set at 0.005.

We detected 13 incomplete pattesy regarding the last three actions before scoring. In all recorded
patterns the last actions that result in goals occurred in zone 11. We observed a greater activation of
left lateral corridor, especially in the action previous to scoring. All patternerded, ended on
relative numerical inferiority.

The analysis of the-patterns complements previous research. The finishing zone with scoring is the
frontal part of the goalpost Zonell, demonstrating that both teams look for this zone to finish the
offensive process. We observed strong influence of the left corridor before finalizing. The teams look
for less populated areas, and side corridors to approach the goal. The most often recorded
development, before the goal is the pass, increasing the game spegdcing the time to organize

the opponent team. The use of the dribble was only registered in zone 11, the teams seek this risk
development in the offensive sector.

We have found that there are principles and guiinciples, patterns, actions that leat goal
achievement. These data help to confirm the existence of a common game model, which is flexible
allowing adjustment to different scenarios.

Sarmento, H., Anguera, T. Campanico& J.eitdo, J. (2010Pevelopment andvalidation of a
notational system tostudy the offensiveprocess irfootball. Medicina(Kaunas)46(6):401-407.
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POD 5.5
First goal and home advantage at different levels of play in professional soccer

Albin Tenga
Department of Coaching and Psychology, Norwegian Soh&gportSciences, Oslo, Norway

Home advantage (HA) has recently been reported to be frontloaded in the NBA (Jones, 2007) and
NHL hockey (Jones, 2009). HA exists in all professional team sports, but is most pronounced in soccer
(Pollard, 2006). The purpose of tipeesent study was to investigate whether HA in professional
soccer is also frontloaded. Further, the effect of different levels of play and the hypothesis of
psychological momentum will also be examined.

Internet data on all goals (N=3423) scored in s@as2009 and 2010 of Norwegian top league (NTL)

and seasons 2008/09 and 2009/10 of English premier league (EPL) were used. HA was calculated
using goals scored and was expressed as home goal percentage (HGP). HA will be considered
frontloaded if HA in finsgoals is larger than in subsequent goals and amounts to a large part of HA in
complete matches. The significance of the difference between two independent proportions was
tested by a chsquare analysis.rfalpha value of < 0.05 was used in all tests.

The results showed that HA in first goals (lowest=58.88% in EPL season 2008/09 and highest=61.64%
in NTL season 2010) is overwhelmingly significant (P<0.001) in all four seasons. Table 1 shows that
mean HA in first goals was consistently larger than bssguent goals, but the difference was not
significant. Mean HA in complete matches was 62.37% in NTL and 60.87% in EPL. Thus, HA in
professional soccer is heavily frontloaded as HA in first goals comprises of over 85% of the HA in
complete matchesA contibution of HA in first goals to HA at the end of the match was somewhat
larger in EPL (88.50%) compared to NTL (86.58%). Further, the momentum hypothesis was rejected
in both NTL (P<0.001) and EPL (P=0.004). Only home teams scored more subsequentegoals wh
they scored first goal.

Table 1. Number of goals and home goal percentage (HGP) for first goal and subsequent goal over all
two seasons of Norwegian top league (NTL) and English premier league (EPL).

NTL EPL
Variable N Home Away HGP P N Home Away HGP P
team team team team
Goal type
First goal 453 275 178 60.71 0.602 686 409 277 59.62 0.702
Subsequent goal 975 577 398 59.18 1309 768 541 58.67

"CAAKSNRa 9EIOG ¢Sado

Jones, M. B. (2007) Home advantage in the NBA as algag@rocesslournal of Quantitative
Analysis in Sport8; 1-14.

Jones, M. B. (2009) Scoring first and home advantage in theliNetinational Journal of
Performance Analysis Sport,9: 320331
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SESSIOBt MOVEMENT ANALYSIS

POD 6.1
Analysis of team and player performance using recorded trajectory data

Robert Timmermanh Michael Dellnitz Rasmus JakobsmeyeReinhard SchnittkérPer Wilhelr,
René Zorh& Hanyi L

Chair of Appliedlathematics, University of Paderborn, Germany
?|nstitute of Sports Medicine, University of Paderborn, Germany
3Cognitronics and Sensor Systems Group, CITEC, Bielefeld University, Germany

Beginning in the early 1990s a number of tracking systems for gaorts have been developed

(Santiago eal., 2010). To record the player trajectories, these systems usually rely either on video
footage from the games, which is processed using software tools, or on sensors which are attached

to the players. The colleatiedata needs to be pogirocessed to be usable by e.g. players, coaches,

or others interested in team or player performance. In this work we will use data recorded by the
{LIR2NIGAE& t SNF2NXYIFyOS !yt &l SN 2016)and llusatelitdiNdethdds y 3 & & 2
for the performance analysis, varying from low level statistical trajectory analysis to higher level play
recognition and matching.

The SPA tracking system consists of two overhead cameras in the sports hall which record the game
fromabh NRQa SeéS @ASyg LRAYyGP® ¢KS GARS2 aidNBlFyYa | NB
trajectories are available for further analysis (see Wilhelnalet(2010) for a comprehensive
introduction). In this contribution, first we explain a method fine automatic segmentation of a

game into action and break phases using the recorded trajectories. Based on this data we can
O2YLJzi § GKS LI I @SNEQ O2 @S NEBret gRhedinei.¢. @fon bhades Nlzy y A
when the game was actually rumgj) and for the complete game including breaks. This data can be
further divided into speed classdsr a more detailed analysis of the running efforts, and broken

down to single players, parts or teams. We are also able to detecaldedrun-phaseswhere one

team scored several points while the other team did not score at all, and restrict the
aforementioned analysis to these phas€sir second analysis technique is the extraction of specific

plays from the trajectory data. These plays are stored iatalthse and similar plays are filtered out

using self organizing maps.

We applied the play extraction and matching algorithms to recorded basketball games from the
German major league and were able to extract and match single plays. In 18 analysed rgames f
three different seasons, the automatic nrétne segmentation was on average 90.0% accurate. The
distance and time analysis gives a fast way to extract valuable and easily interpretable information
from the trajectory data. The information about runnimtistance and time gives insight into the
physical demand on the players in a specific sport. By analysing a series of games we are able to
generate a detailed activity profile for the individual players, which could be used to fine tune their
training. Béng able to extract and match similar plays gives us the possibility to evaluate the
performance of a specific play by e.g. computing the average number of points scored in this play.

Santiago, C. B., SousA., Estriga, M.L., Reis, L.PL&mes, M. (2000Survey on team tracking
techniques applied to sporidnternational Conference oAutonomous and Intelligent Systems
Povoa de Varzim, Portugal.

Wilhelm, P., Thomas, P., Monier, E., TimmemdR., Dellnitz, M., Werner, F.Riickert, U. (2010)
An integrated monitoring and analysissystem for performance data of indoor sport activities.
Proceedings of the f0Australasian Conference on Mathematics and ComptiteSport,Darwin,
Australia.
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POD 6.2
Distance covered and average speed of movement during the 2012 British Open under 21 real
tennis final

Nic Jame’s Robert Ra¢zMatthew Ronaldsohs D2 NI y 2+ dz6 1 2 OA O

Middlesex University, London, UK
2University oL jubljana, Ljubljana, Slovenia

Realtennis is the original racket sport from which lawn tennis descended. It is played indoors on a

court which is not perfectly symetrical or standard in size (Figure 1). The scoring system (love, 15, 30

, 40, deuce) was copied by lawn tennis although setsvawn in real tennis by sudden death to 6

I YSao 2KAfald GKS 3JIFYSQa 2NARIAYyaA | NB dzy OSNIFAYy 7
current rules maintain this heritige by regulating that the construction of the racket and balls remain
unchangel. This often results in very fast shots being played, which do not bounce very high and are
difficult to hit. Consequently it is expected that rallies will be shorter than other racket sports and

there is no published data regarding distances and spe@d& match played at the Middlesex

university courtqpc Q@ f 2y 33X omUch HARS 0 GKSwas8imddaushé Sy R:Z
7 HD cameras installed for analysis purposes. The images from the two overhead cameras (centred
above each side of th court) were processed using SAGdftware ( S Ndal, 2001) to
Fdzi2YFGAOFEt& GNIY Ol GKS LI I @ SNEQ Rallydataiended thd R NI y
be positively skewed with outliers hence Wilcoxon Signed Ranks tests were used to determi
differences.The match duration (75m 28s) consisted of 227 rallies (lasting an average of 8.49s
(SD=6.75s) resulting in 42.55% ball in play time. The match winner covered a total of 2632m during
rallies at an average of 11.59m per rally (SD=9.62m) which was sighyfitatter (z=3.02, p<.01)

than the loser (2481m during rallies at an average of 10.93m per rally (SD=10.08m)). This
corresponded to a similar difference in velocity (z=3.82, p<.001) with the winner moving at an
average velocity of 1.33m/s (SD=0.33m/s3amparison to the loser (1.20m/s, SD=0.39m/s).

Figure 1: Real tennis court view from behind service side
(Note: Lower back wall contains the grille (right side) and tambour (causes lack of symmetry)

t SNOZ Wor +dz6120A063 DOOD). AMRdDdt réatting tragker oftive B OY | vy =
events. InProceedings of the 2nd international symposium on image and signal processing and
analysis in conjunction with 23rd International conference on information technology interfaces
O0SRAGSR IONA 6{ & Y[R2 Y169 -3651 Zagréby FacultylioddElekdricak Engineering and
Computing.
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POD 6.3
Running performance analysis in basketball using recorded trajectory data

Rasmus Jakobsmeygerdochen Baumeister Robert Timmermarfy Hanyi 1% Per Wilheln?, René
Zorr? & Reinhard Schnittkér

!nstitute of Sports Medicine, University of Paderborn, Germany
?Chair of Applied Mathematics, University of Paderborn, Germany
% Cognitronics and Sensor System Group, CITEC, Bielefeld University, Germany

The aim of this explorative study was to investigate the activity profile in basketball during
competition, for the first time taking into account both teams at once. It is also the first application
of the Sports Performance Analyzer (SPA) to analyse teatims on court, comparing winner to
loser. We discuss the performance of offence and defence separately. While Mclnnes et al. (1995)
found no changes in high intensity activities between quarters, Ben Abdelkrim et al. (2010) identified
significant decreass from quarter one to two and quarter three to four. Solving this contradiction
seems to be important to quantify ecourt running performance, find reasonable performance
requirement estimations and specify instructions for training.

A sample of four gmes of the German P#&League during the season 2010/2011 was evaluated
using the automatic tracking system SPA (Wilhelm et al., 2010). For the first time we used-particle
filter based tracking instead of template tracking. Running performance of edginhg (70 players;
average age 25) was analysed. All players were tracked to generate individual activity profiles
composed of running distances and intensities according to net and gross time. Intensities were
Standing(<0.7 km/h),Walking (0.7-7.2 km/h), Jogging(7.2-14.4km/h), Running(14.419.8 km/h)

and Sprinting(>19.8 km/h).

No significant difference between running performance of winner and loser was found. Running
intensity and distance differed between offence and defence, running and sprieffiogis are
greater in offence than in defence. A significant decrease efaamt performance was determined

for quarter one to two and for quarter three to four. Dividing the games in two halves the
performance also decreases in the second half.

This sudy provides novel information with practical relevance for players, coaches and researchers
in basketball. They increase the understanding of requirements and demands in competition.
Further information of specific problems and aspects in basketball etittqm is added. This
investigation enhances the knowledge on specific terms in basketball games, especially differences
in running performance among quarters. The used paHitier based tracking algorithm is faster

and more errofprone than templatetracking, thus making the Sports Performance Analyzer more
reliable and easier to use.

.Sy 1 6RSEINRYZI bodx /Fadl3ayts /o 9f CIEIFIZT {d 3
GFOGAOLFT adNIrGS3ae 2y 31 Y SourSofstrghBia and gondidhifigQa 0 | 2
Research24 (10): 26522662.

Mclnnes, S.E., Carlson J.S., Jones C.J. & McKenna M.J. (1995) The physiological load imposed on
basketball players during competitiodournal of Sport Sciencds; 387397.

Wilhelm, P., Thoma®., Monier, E., TimmermanR., Dellnitz, M., Werner, F.Riickert, U. (2010)
An integrated monitoring and analysissystem for performance data of indoor sport activities.
Proceedings of the Y0Australasian Conference on Mathematics and ComptiteSport,Darwin,
Australia.
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POD 6.4
The use of Global Positioning Systems in elite rugby union

Nicola CahillPaul Worsfold, & Kevin Lamb
Department of Sports and Exercise Sciences, University of Chester, Chester, UK

Recent research has suggested that decrements in performance among team sports players towards
the latter parts of matches are attributed to the onset of fatigue (Aughey, 2010; Austin & Kelly,
2012), which has the added cost of increasing their susceptitol injury (Brookes et al., 2008). To
date, however, little objective evidence exists on whether such decrements, particularly in terms of
locomotive actions, occur in the sport of rugby union, which has one of the highest injury rates
across all teamports (Brookes et al., 2005). Therefore the aim of this investigation was to identify
whether notable changes occurred in important locomotive variables between the first and second
halves and between the four quarters of matches played throughout thegbrigtemiership.

Following ethical approval, 98 elite rugby union players (age 27.0 £ 4.0 y; body mass 104.0 = 13.0 kg;
stature 1.87 + 0.07 m) from 8 English Premiership Clubs were tracked using GPS SPI Pro 5 Hz units
during 44 competitive Premiershipatcthes played in the 2010/2011 season. Overall, 276 GPS data
files compiled from these matches were analysed with GPSports Team AMS software. Locomotive
performance was quantified for each player during the first and second halves of match play, and
duringeach quarter via measures of metres covered per minute (m)nmaximum speed (km,

and percentage of total distance covered whilst sprinting, striding, cruising, jogging and walking. The
data were analysed by two positional groupir{§®rwards/Backs and separately Front Row/Second
Row/Back Row/Scrum Half/Inside Backs/Outside Backs) across the specified match periods using
non-parametric statistics. The results highlighted significamt<( 0.05) reductions among all
positional groups ecept Scrum Half in relative distance covered from tfléal4™ quarter (as much
as-13.5% for the Back Row antR% for Front and Second Rows). Peak speed between®thadl

4™ quarter was also found to decrease among the Front RAW.§%) and Seconow (10.2%)

groups, but not among any other positional groups. These findings endorse those of Austin and Kelly
(2012) who analysed Mfinute segments of a rugby league match, and, importantly, provide
tangible support for the notion that movemenmelatedfatigue is evident in the latter aspects of elite

level rugby union matches. Such knowledge should be accommodated by coaches in their
preparation and recovery schedules, and substitution policies.

Aughey, R.J. (2010Ahustralian football player workrat Evidence of fatigue and pacing?
International Journal off®rts Physiology & Performance324-405.

Austin, D., & Kelly, S. (2012) Positional differences in professional rugby leaguephagttirough
the use of global positioning systemgournal of Strength and Conditioning ReseardbOl:
10.1519/JSC.0b013e3184e108c

Brookes, J., Fuller, C., & Kemp, S. (2008) An assessment of training volume in professional rugby

Sports Sciences, 263-873.

Brookes, J., Fuller, C., Kemp, S., & Reddin, D. (2005) Epidemiology of injuries in English professional
rugby union: part 1 match injurieBritish Journal of Sports Medicir3®; 757-66.
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POD 6.5
Distance covered, speed of movement and heart rate of the world champion padel player during a
relatively easy 2011 pro tour match

Jesus Raméhlin', Jose F. Guzm¥rRafa MartinegGallegds D 2 NI y 2 &Nizdaimesd A o

'University of Valencia/alencia, Spain
2University ol jubljana, Ljubljana, Sloveni
3Middlesex University, London, UK

Padtl is an extremely popular participation sport in South America and Spain, similar to tennis but
Ffgleéa R2dzofSax yR KrFra Ffaz2z o0S02YS | YIFI22N) &2
LIK Sy 2 Y SHb®eyet, physical activity parameters of elite players of this relatively new sport
KFEgS y2ix G2 GKS I dziK2NRQ | yfomafioS & HKRch coalSiEey | y I f &
coaches to improve the specificity of trainif@ne match during a Padel Pro tour event in Valencia
(November, 2011) was recorded using a video camera placed above the central point of the court.
Distance covered and the speedf Y2 @SYSyia 6SNB OF f Odz I (efaR dza A y 3
2001) whilst the heart rate of one player (age = 319rld ranked number one by the International

Padel Federationyas monitored using the Polar RS 800 unit and analyzed with the Proldrainer

5 software. All data was transferred to Microsoft Excel for analyi$is. results for total distance,

average and maximum velocity and heart rate were calculated for the total match time as well as the

active and passive phases of the matchb{@al). The average heart rate was very similar to that

found in a previous study of padel (Carrasco et al.,, 2011) but the maximum was higher than
previously found even though the players in the previous study were elite players but almost 15

years youngef16.57+1.51). 71.72% of the time was passive (between rallies) and hence accounted

for a significant proportion of the distance covered. The average heart rate during the active phase
(157.5) suggested that the work intensity was typically anaerobic titw@gmaximum 199) but the
NEflGA@Ste t2y3a NBad LISNA2Ra Fff2gSR GKS L) I &SNI

Table 1Activity parameters for World No. 1 player during a 6/1/6/1 Pro Tour match win
TOTAL ACTIVE PASSIVE MAXIMUM

DISTANCE (m) 2005 963 1042
VELOCITY (m/s) 0.71 1.22 0.5 4.92
TIME (s) 2818 791 2021
HEART RATE (beat/min 149 157.5 145.7 199

Carrasco, L., Romero, S., Safiudo, B. & de Hoyo, M. (2011) Game analysis an energy requirements of
paddle tennis competitionScience & Sport26(6): 338-44.

t SNDZI WoS +dz6120A0X DI MRt @akting tragker ofiive $BOY | y =
events. InProceedings of the 2nd international symposium on image and signal processing and
analysis in conjunction with 23rd Internatidneonference on information technology interfaces
0SRAGSR o0& {® [ 2y6 | RE5.6Zagkely: Facultybof Eldkitichl EagiheeridyJand o ¢ H
Computing.
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POD 6.6
An analysis of indoor team sports using fast tracking methods on global processiitgand
multicore processors

René Zorh Hanyi L Ulrich Riickeft Reinhard SchnittkérRasmus Jakobsmeyé& Robert
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performance data. The SPA monitors players with two cameras which ardeidsiaber the sports

KFff OSAfAy3ad ¢KS @ARS2 RIFEGlF Aa LINRPOSaaSR I|dziz2y
determined continuously for the whole game (Wilhelm et al., 2008). Fast processing and low error

rate of the player tracking are twikey aspects for the coaches and researchers in sport and coaching
science. There is also a high demand for getting accurate performance data fast enough for real time
scenarios. The core features of the SPA system arepnoeessing of image data, tracking
algorithms, as well as processing of the tracked data. The newest tracking algorithm in the SPA
system is based on particle filter techniques which are implemented in order to reduce tracking

errors. Graphics processing units (GPUs) and ool processrs are used to accelerate pre

processing operations.

The image prerocessing in SPA includes algorithms for colour space interpolation, geometric and
perspective transformation (e.g. fisheye lens distortions). Performance gains are achieved by
reducingthe runtime of these algorithms using parallel processing and closed world assumption is
used to reduce errors in tracking. A dynamic player model and a ebbsed likelihood function
(Bhattacharyya distance between the state histogram and the referehistogram) are
implemented for the particle filtebased player tracking in SPA (Monier, 2011).

The maximal speedup of pgrocessing is 3.02x using multi processors and 7.57x running our
algorithms on the GPU (using a test system with an Intel Ce88G7TCPU @ 3GHz combined with a
state of the art graphics card). There are two important parameters of the pafiiide based
tracking algorithm: the number of particles and the number of histogram bins for each colour
channel. Experiments have been conthd in order to find for a suitable number of histogram bins
the optimal number of particles. The previously used algorithm (template matching) leads to an
average of 3.3 corrections per player and minute while the new paffiicbe based algorithm
reduces the rate to 0.5 corrections per minute and player (Monier, 2011).

The results show that the speedup of greocessing is remarkable. The partiileer based
algorithm provides lower error rate in tracking. Faster image processing and highéngracikcuracy
increase the efficiency of team performance analysis (e.g. for coaches, researchers and media). In
future work the acceleration of the particldter based algorithm will also be done using parallel
hardware platforms.

Monier, E (2011) Vision Based Tracking in Team Spo#einz Nixdorf Institute, University of
Paderborn, PhD Thesis.

Wilhelm, P, Monier, E, Xu, F & Witkowski, U (2008) Analysis ofridoor team sports using video

tracking andwirelesssensor network. In: World Congressfd®erformance Analysis of Sport V8I
165169, Magdeburg, Germany—,(i‘:h Sepember.
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SESSIOR RACKET SPORTS

POD 7.1
Consistency of key performance indicators for tennis match analysis in Grand Slam tournaments
from 2005 to 2011

Hyongjun Choi
Dankook University, Yongin, South Korea

The purpose of this study was to compare the differences of identification of performance indicators
which were distinguishing the winning and losing performances in Tennis Gland Slam competitions.
Especially, the ansistencies of identification on Performance Indicators through statistical
comparisons using Wilcoxon Signed Ranks tests were considered. For this study, 1,929 matches and
6,888 sets were selected as subjects in 4 Grand Slam tennis competitions (fr@nta2Q011).

Totally, 10 performance indicators were selected from the official stats of 4 Grand Slam tennis
championships as independent variables for this study that they were % ssrtes succeed, aces,
double faults, unforced errors, winning % of sesssful 1st serve, winning % of successful 2nd serve,
winners(included serves), receiving points won, break points conversions and % of net approaches.
As results of the study, there were 3 summarised findings as following below;

Firstly, there were sigficant differences of all 10 performance indicators between winning and
losing where the data were arranged as match results (p<.05). Likely, there were also significant
differences of 10 performance indicators between winning and losing where the setvéataused

for comparisons (p<.05).

Secondly, there were significant differences on 5 performance indicators distinguishing winning and
losing where matches' data were used in the comparisons between championships separately
(p<.05). The performance inditors were winning % of successfdl &erve, winning % of successful

2" serve, winners (included serves), receiving points won, and break points conversions.

Thirdly, there were significant differences on only 2 performance indicators distinguishingngyi
and losing where sets' data were used in the comparisons between championships separately
(p<.05). The performance indicators were % Hfskrves and receiving points won.

Consequently, this study was shown that there were different results dindisishing between
winning and losing performances in massive size of data. However, there were also similar findings
between championships that it would be Key Performance Indicators where the data was critically
huge. It intended that those Key Perfornee Indicators would be used for prediction modelling,
coaching feedback and comparisons of winning and losing performances individually. Further
researches are required that the development of the systematic structures of identification for KPI,
consideraion of identifications of Key Performance Indicators for double games and application for
a reattime analysis system.
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POD 7.2
The importance of the time duration of ground strokes in tennis

Hiroo TakahashiMasahiko IshihafaTakahiro Morishige Tetsu Kitamurg Akira Maeda&
Hidetsugu Nishizorto

! National Institute of Fitness and Sports in Kanoya, Kanoya, JAPAN
2Kota town office, Aichi, JAPAN

®Chukyo University, Toyota, JAPAN

*University of Tsukuba, Tsukuba, JAPAN

The purpose of this studwas to clarify the importance of time duration of ground strokes. We
FyrfteaSR tFrRASAaQ aAiAy3atsSa YIGOKSa KStR Ay wnnp
strokes were analysed in this study. Total numbers of rallies in this study were 567.

Time duration of ground strokes in each rallene plotted as line graphs (Figud§. The Xaxis
showed the numbers of shots in rallies and thaxié showed time duration of ground strokes in
each shot. It was found that time duration of ground strokesved longer or shorter than one shot
before. Time duration of ground strokes showed shorter in the server because the rally was started
by serve and the server usually controlled the rally (Takahashi et al., 2008). It was also found that the
lines in graptshowed up and down regularly or irregularly. The numbers of regular pattern was 243
rallies and irregular pattern was 324 rallies. We also analysed the relationships between the patterns
of graphs and the actual rallies. It was found that the strokes antglme duration were evaluated

as aggressive shots and the strokes in long time duration were evaluated as defensive shots. It was
also found that the rallies shown as irregular pattern had the situation of changing control between
the players. Those rafis suggested that we could evaluate which players controlled the rally by
analyzing the time duration of ground strokes.
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Fig. 1 The example of a line graph of time duration of ground strokes in a rally

Takahashi, H., Wada, T., Maeda, A., Kodama& Mishizono, H. (2008) An analysis of the time
duration of ground strokes in Grand Slam men's singles using the computerised scorebook for
tennis.International Journal of Performance AnalysiSport 8(3): 96103.

© WCPAS IX Programme & e-Book of Abstracts Page 56



POD 7.3
Technical structure and effort intensity in recreational squash

Urszula SzmatlaGabrysy ¢ 2 Y | &°] MicBal Gangss Arkadiusz Stanufa

'University School of Physical Education, Krakow, Poland
ASportLab Laboratory of Physical Preparation, War&akand
*The Jerzy Kukuczka Academy of Physical Education, Katowice, Poland

Squash, regardless of the level of player, is a sport of moderate and high intensity [Lynch et al. 1992].
Gilliam's research (1988) shows that the average frequency of heattactions of professional and

amateur players after the game is about-80% of maximum value. The structure of dynamic
Y2@SYSyida 2F (GKS LXIF&@SNER KIFIa SFFSOG 2y G(KS 3+ YS!
the losers (Hughes, Franks 1994heTresearch aimed to analyse the dynamics of physiological
parameters characterising the structure of movements recorded during a game in recreational
squash players.

The research was conducted among the group of 12 merR@gears old , 184+5,6 cm bobgight,

90+£12 kg body mass) engaged in recreational squash games. It was used during the game gas
analyzer K4b2 (Cosmed, Italy) and were recorded parametess\W@D, VE, BF. Using Polar Team
Sport Tester (Polar OY, Finland) was recorded HR. Duringrtreethe activities undertaken by the

tested player were recording by digital video camera. The following activities were registered:
forehand, backhand, volley, drop, lob, boast, kill, serves. Material of research was analyzed by
program Statistica 8.0 (Sfoft U.S.A.).

Effort undertaken by the player on the court during a match has an aerobic character, while together
with speed element the effort has anaerobic nlattic acid character plus anaerobic glycolyctic
metabolism participation, which requires lsigh degree of tolerance to increasing acidification
during the match. The most commonly stroke used in the game is forehand (straight and diagonal). It
amounts approximately 385% of all the strokes during the match. The number of backhand beats
(straight and diagonal) in the match is in the range ofZ8% of all beats in squash match. The
number of technical final strokes (lob, kill, volley, drop, boast) reaches a value below 10%. For
example, volleys stand at 8% and kills at less than 3% during tire @match. The examined
amateur players achieved the results in the range e¥8dorehand strokes during the match. In the
case of backhand and other beats, these values were significantly higher for professionals than for
amateurs. Motoric preparatiofevel also points the better preparation of professionals. HR and VO
values are higher and the difference between the best amateurs and professional players reaches
15-30%.

Lynch, T. et al. (1992) Metabolic changes during serial squash matches in aldeCan. J.Sport
Sciencesl7 (2): 116113.

Hughes M. &Franks I. (1994) Dynamic patterns of movement of squash players of different
standards in winning and losing ralli&gonomics37: 2329.

Gillam 1. et al. (1988) Tham-court energy demands adquashin elite levelplayers.Phillip Institute of
TechnologyVictoria, Australia: -22.

© WCPAS IX Programme & e-Book of Abstracts Page 57



POD 7.4
Male positive affect explains mixedoubles badminton tournament rank

Clare L. RhodénJulia West& Derek M. Peter<s

YInstitute of Sport & Exercisgcience, biversity of WorcesteiWorcester,UK
“Faculty of Health & Sport Sciencesj\uérsity of AgderKristiansandNorway

In mixed sports, performance analysis necessitates the consideration of both male and female
psychological profiles (Stuntz at., 2011). Affect has been related to sports performance (Sanchez
et al., 2010) yet findings in relation to gender discrepancy have been inconsistent (Watson 2000;
Hulya et al., 2006). Hence, the aim of this study was to investigate the role of gendaffectdon
performance in a mixedoubles badminton tournament.

Eight mixed pairs of county standard players (age 25+7.4yrs) played in two groups, with each pair
playing three group matches (best of 3 games) and one final position determiningfplanatch.

Ten minutes prior to each match, participants completed the Positive and Negative Affect Schedule
(PANAS; Watson et al., 1988) which provided positive affect (PA) and negative affect (NA) levels
across the tournament. Affect variables were analys¢dhe individual (male & female) and pair
levels (pair total affect; and pair affect discrepancy).

In the four top ranked pairs, males consistently had higher levels of PA than their female partner
with this reaching statistical significance in matofm#an rank males = 6.5, females = 2.5;2.309,

p = 0.021) and match 4, the playf match (mean rank males = 6.5, females = 2.5-2323, p =

0.02). Inconsistent PA scores across the four matches were observed for males in the four bottom
ranked pais and no significant differences were observed between these males and their female
LI NIYySNER I FFSOG aoO2NBad al f-&85,@€0l0% Explied varianced=S T 2 NS
72%), match 3 (rho .74, p < 0.05, explained variance = 54%) amatcm4 (rho = 0.79, p<0.05,
explained variance = 62%) was significantly correlated to final tournament ranking, identifying that
higher male PA was strongly predictive of final tournament position. Conversely, lower tournament
position was characterised Hgwer male PA, less discrepancy in affect between the pairs, and at
times, lower male positive affect scores than their doubles partners.

Whilst clearly highlighting within tournament variability in affect, and notable gender discrepancy
even though pairs ultimately experience identical match outcomes (win/loss), this research
emphasises the importance of male positive affect within a mixed doubles pair and its significant
relationship to overall tournament position. Practical sport psychology antbpeance analysis
outcomes for mixed doubles sports include the need to maximise male positive affect and
incorporate coaching strategies to consider the affect profiles within pairs.

I Nf @l ! dei> CdX 5SN¥ANKI Y DdpEttive ankiéty>and affectivse / SY 5
states of climbers in indoor climbing competitidferceptual and Motor Skill$02: 395405.

Sanchez, X., Boschker, M.S.J., & Llewellyn, D.J. (201pgrfemenance psychological states and
performance in an elite climbingompetition. Scandanavian Journal of Medicine and Science in
Sport,20: 356363.

Stuntz, C.P., Sayles, J.K. & McDermott, E.L. (2011)seanad mixegex sport teams: How the
social environment relates to sources of social support and perceived congeetiyurnal of Sport
Behaviour34:98120.

Watson, D., Clark, L.A. & Tellegen, A. (1988) Development and validation of brief measures of
positive and negative affect: The PANAS scdlestnal of Personality and Social Psycholédy,
10631070

Watson, D (2000)Mood and Temperamenlew York: The Guilford Press.
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POD 7.5

A comparison of the distribution of stroke and footwork type intep S@St YSy Qa Gad g2 Y
tennis

Ivan Malagoli LanzohiRocco Di Michefe&& Franco Merrii®

! Department of Histology, Embryology and Applied Biology, University of Bologna, Italy
2 Faculty of Exercise and Sport Science, University of Bologna, Italy

Technical and tactical skills play a crucial role as determinants of performance in table #®nnis.

method wellrecognized as effective for technical and tactical evaluation in racket sports is
notational analysis (Hughes, 1998), in which relevant aspects of the actions performed by the players
during play are collected and summarized using speciflicators. The most used technical and

tactical indicators in net games are descriptors of shot characteristics, such as the distribution of

shot types and of shot outcomes (Hughes & Bartlett, 2002). Another important characteristic of a

shot is the footwok performed before the hit, as using a proper footwork allows the player to be in

the most favorable position to hit the ball effectively (Malagoli Lanzoni et al., 2007). The purpose of

this study was to comparetep S@St YSy Qa | yR ¢ 2p¥chty Qadistibutionddt Sa & A
footwork and stroke types used by the players.

¢Sy YSyQa oauv FYR FTAGS ¢2YSyQa 620 YIGOKS&a 6SNB
the top 30 of the male/female world ranking. Video recordimg=re analyzed in slow matn with

the software Kinovea by an operator who, while watching the match, recorded on a spreadsheet the
footwork technigue and the stroke type used for each shot.

Chisquare tests showed significant differences (p< 0.001) between M and W in the distnilmdit

both footworks and strokes. The percentage of serves was slightly higher in M (19.4 %) than W (16.0

%), indicating a lower number of shots per rally in M. The push, used in most cases to counter the
serve, represented 15.8 % and 13.0 % of totalk&soin M and W, respectively. The top spin was the

most frequent stroke type in both M (25.4%) and W (28.8%). A relevant difference between M and

W concerned the strokes used to continue the rally after the initial exchanges. In fact, male players
adoptedY2 NB 2FGSy (GKS ai2L) aLIAYy O2dzy iSNJ 2L ALIAYE 3
their preference for a counterattacking strategy. Conversely, female players used mostly passive and
defensive strokes as the block (20.9% vs. M: 13.9%), and h&@ & o mndm 22 GaAdD ayY nd
a0SL¥ F22062N] ¢61Fa GKS Y2ad FTNBIljdsSyld Ay a o60omMdfE:
W: 19.3 %). The pivot, associated to attacking shots, was more frequent in M (13.1 %) than W (7.9

%), similarly to the cssover (M: 9.7%, W: 3.8%). In the majority of cases, female players hit the ball
without performing any footwork (43.5% vs. M: 18.2%). In conclusion, male players showed a more
aggressive style of play than female players, with a wider use of offensikestand footworks.

Hughes, M. (1998) The application of notational analysis to racket sports, in T. Reilly, M.D. Hughes,
A. Lees, & |. Maynard (edsSgience and Racket Sportd.tindon: E. & F.N. Spon., 2220.

Hughes, M. & Barlett, R. (2002), Theewf performance indicators in performance analyijrnal
of Sports Sciencegg0: 739754.

Malagoli Lanzoni, I., Lobietti, R. & Merni, F. (2060ptwork techniques used in table tennis: a

gualitative analysisProceedings of the 10th ITTF Sporter®e CongressZagreb: University of
Zagreb, 40408.
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SESSIOBt HANDBALL

POD 8.1
Teamtimeout managementin handballaccording to thecontext of the game

Fernando Gomes, Anna Volossovitch & Antonio Paulo Ferreira
Faculty of Human Kinetics, LishBortugal

In team handball the coach is entitled to call one team timeout during each part of game, and
therefore this decision must be carefully thought. Although the impureaof the time out decision,

its impact does not have repercussion in handball field research and no empirical research is
available.

The aim of the study was to characterize the different contexts of the team timeout calling in
handball according to the following variables: 1) match status (current score difference), 2) match
location, 3) game period, 4) last offensive action, 5) laésive action, 6) pace of the match. The
sample consisted of 344 team timeouts registered from 120 match reports of offiaigdticsof the
ASOBAL League, season 2009/2010.

Cluster analysis (method-rkeans) was applied to classify the match statistree moment of
timeout calling in fougroups: unbalance losinglQ to-7 goals), losing§ to -3 goals), balanceZ to
+1 goals) and winning (+2 to +6 goals). The variables in analysis was:

Game Period: The moment, in period of 5 minutes, when tlaentéimeout was called;

Last Defensive Actioithe register of last defensive action before the team timeout was called;

Last Offensive Action: The register of last offensive action before the team timeout was called;

The ChiSquaretest was used toverify whether there were significant differences between the
timeouts called in different match status situations.

For the team timeout balance the percentages of victory in the end of the game are 39,5%, the
draws are 27,1% and loss 33,3%. It is passibidentify the positive effect of team timeout in final
result of the game in 18,7% on the team timeout losing and the negative effect in team timeout
wining in a 24,3%.

The value of 4,2% for the last 5 min in cluster losing, indict the perceptiadhdorls asecoverable

in last 5 min. The cluster wining have 57,7% in the last 5 min of theopartbutthe distribution in
second part are different, e have more call team timeout between 30 and 55 min.
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POD 8.2
Handball Refereeing: Refereesxaminers and reality

Maria Luisa Estrig4 Jo&o Carvali@& Antonio T. Ferreira

'Faculty of Sport, University of Porto, PoRoytugal

’Centre for Research, Education, Innovation and Intervention in Sport, University of Porto, Porto,
Portugal

®Faculty of Engineering, University of Porto, Porto, Portugal.

Handball referee's are regularly under scrutiny by delegates and accredited exardiméng

matches. The results of these evaluations are mainly used to givegpost feedback to the

referees as well as to classify and rank them. However, published knowledge about referees' (and
examiners") performance is quite modest. The main purpobehs work was to quantify the

accuracy of the Portuguese elite Handball referees and also of the accredited examiners. The
O2NNBf A2y 2F GKS 2dzRIAYy3I SNNBNEQ (8L |yR FNB
favored teams was also invagdited.

Ten elite Portuguese handball referees and four highly experienced examiners (former international
referees and one nofortuguese EHF referees' examiner) were involved in this study. Data was
collected during the final phase of the Portuguese Meupertaca (2011) a set of 9 matches
between 6 teams in 3 days on a neutral court, were the winner gets a position in an European team
competition. Each match was recorded by three HD cameras from elevated positions. Two were at
the top of the playing catl on opposing sides to provide a detailed close view of the action near the
goal and a third one was located at middle court to get a vedgle view of court. At each game all
four examiners were simultaneously but independently at work and individuldoviand audio
records of each one were also taken. All obtained videos from the different cameras were time
synchronized. Immediately after the matches, these records were first analyzed by two of the
investigators who produced shorter video sequences Hwitultiple angle, HD, zoom and slow
motion) containing all the non consensual ruling situations including the doubtful absence of
intervention situations. Afterwards, both referees and examiners reviewed individually these and
their opinions were registeic Finally the correctness of each ruling decision was determined based
on a consensus of the dffie analysis or, in the lack of it, the original live decisions were considered
correct.

in 9 matches, 1476 refereeing decisions were made, 98 of which egrsidered incorrect and 97

were identified as an oversight of intervention. Of these, 80 were "serious" errors (e.g. all errors
directly affecting the score, 7m throws, 2' suspensions, exclusions) while the others were "minor"

and inconsequential errorée.g. players position during reposition throw). The incorrect decisions
(including intervention and lack of intervention) concentrated on the ruling of the 9 meters faults,
advantage rule, 2 min of suspension an¥7 G KNR2 g ® [/ 2Y LIzl Ay 3 SREA QK BS$IOK
referee's error and testing for the randomness of this with a binomial distribution, we concluded
GKFG y2 GStrY ¢1la aA3ayATAOLylfte aFlF@2NBRéE O6LIBHp:O
with a random uniform distribution not favoringny team. Of the 369 situations that were -tiffe

reviewed, consensus was never obtained in 25% of them, even with ample technological aids and

time to use them. This means that about 10 situations per match are very likely evaluated wrongly

by the examiers.

In summary we observed that the number of "serious” errors per match is similar to the number of
non-consensual observations made by experts. As the examiners are a tool to rank and develop the
referees, both need to develop at the same time. A ammf comparison with the international
situation will follow.
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POD 8.3
{ LN LISNF2NXIYOS LINRPFAES Ay YSyQa 9dzNRPLISIYy KI YF
and losers

Lydlytra {{1{FNDbFtAdzA 3 YFTAYASNI & tdzl Tyl a
Lithuanian Academy of Physical Educati¢ainasLithuania

Europeans have won olympic and world gold medals since modern indodzsntemdball became

an international sport (1938) and an olympic sport (1972). The main method of objectifying the
processfy aL}R2 NI & 3JIFYSa Aa GKS dzasS 2F y2aGlaGA2yLt |yl ¢t
was to illustrate discriminate indicators of sport performance between winners and losers in
European mef® modern handball match activities.

The data sets gathered from the publically available EHF website
(http://eurohandball.com./activitiesnew/analysjs cover the five European Md&x Handball
Championships (EMHC) held in 2§B210. Each match was classified for each team as successful

(won match and dravg for both teams) and nosuccessfulA discriminant analysis was employed

to identify a subset of gameelated statistics of 28 vables that discriminated between winning

and losing teams in each of the iBMHC¢ KS Ay RAOF 12 NA ¢ SNB @QMLI NBR |
using a general linear model analysis of variance (ANOVA), with Tukey Post Hoc test, the ANOVA was
evaluated as signdant when there was a < 5% chance of making a type | error.

Between 28 variables of sport performance 15 key indicators only with significant discriminant
between winners and losers at least in one EMHC were considered. Winners were beti@i0f) <

GKFy tf2a2SNAR AY c¢ AY RX210{0inEs stokedlBodedéar (2 0.91% WereW H n 1 +
better in efficiency of total attacks (P < 0.001) and positional attacks (P < 0.01), performed more
efficiently in shooting total (P < 0.001) and shiagtfrom long distance (P < 0.01), and goalkeepers

saved more throws (P < 0.05).

Findings indicate thawinning and losing teams played in the same pattern. The phenomenon is that

teams scored more goals in the second half than in the firstinBicatos ¢ goals scored, efficiency

of total attacks and positional attacks, efficiency of total shots, shots efficiency from long distance,

and shots saved by goalkeepers NE (G KS {S@ AYRAOFI(G2NA 2F RA&ZONR Y
2010. Performance indicats such as efficiency of individual attacks, shots from wings and 7 m
penalties, and efficiency in minority might be considered as the key indicators of temporal pattern at

0 KS 9 a |20 Then normative profile of winners identified can help coacmespayers to

create performance profiles according to team qualiy@ 5 2 y 2 3 K d28npaicien al. p2010).

Therefore, handball coaches will benefit from awareness of these results, particularly when
designing game strategies and making tactical decdsion

hQ52y23KdzSZ t ® OoHnnpO b2 NYIlatdratnalINengd bff Sa 2 F &Lz N
Performance Analysis in Spo#{1) 67¢76.

Sampaio, J., Drinkwater, E.J &ite, N.M. (2010ffects of season period, team quality, and

L F@Ay3a GAYS 2F o6l a1 S ol Hufopeadtidudad dBpart BienveS NIt | G SF
10(2) 141¢149.
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POD 8.4
Motor skill determinants of performance in handball players

Parminder Singh
Department of Physical Education, Arya Collegdhiana, Punjgldndia

A study was conducted on a group of 108 handball players in the age group2&f yigars from
Universities of Punjab and Chandigarh to determine motor fitness profile of inter college level
handball players and their relationshigth playing ability. Independent motor fithess variable were
Dribbling, Passing, Defense, Throwing Accuracy, Throwing Ability and Handball Throw for Distance.
These variables contribute to the overall performance of the handball player, further the tests
applied were valid and reliable and the results gave numerical data which was analyzed by applying
regression analysis statistical technique.

Playing Ability: The playing ability of the subjects was measured by the panel of three expert judges
duringinter college competition on five point scale, on the basis of their all round performance. The
average of three judges was considered as final score.

Motor skill measurements: The following standardized tests were conducted to measure the skill
performarce of selected variables and the data pertaining to frequency was obtained:

Handball throw for distance: Handball throws.
Throwing accuracy: Service placement test.
Throwing ability: Wabolley test.

Dribbling: AAHPERD control dribble test item.
Passig: AAHPERD passing test item.

Defense: AAHPERD defensive movements test item.

ogahrwnNE

After applying correlation and regression analysis the result shows that passing, handball throw,
throwing ability of dominant as well as nodominant hand and service accasawere positively
correlated with playing ability. When the combined contribution was calculated five motor fitness
variables namely passing, handball throw, dominant hand throwing ability, throwing accuracy and
defensive movements' motor skill variablevere found significantly important in the final equation

of step wise regression.
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POD 8.5
A time motion and notational analysis of three matches from the qualification round in the
women's 2010 European Handball Championship

Manraj S. Sucha?, Stefan Baugi®avid C. Pears!

1University of Bedfordshire, Bedford, UK.
2lmperial College London, London, UK.

The aim of this research was to compare the performance of the winning teams against the losing
teams from three competitive  § OKSa LI @SR RdzZNAy3d (GKS WwW22YSydsj
vdzZl t ATAOF GA2Y QO

There is some current research available on time motion analysis in handball for male athletes (Sibila
et al., 2004; Boraczyfislat al., 2008; Zapartidiet al., 2009; Sporist al., 2010); however there

appears to be very little academic time motion analysis research involving female athletes (Granados
etal,HANTOD® 22YSyQa StAGS KIyRolft O2dZ R o0SySTA
enhance performance and delp match specific training.

¢KNBES 62YSyQa KFEyRolff 3IFYS&d 6SNB IylFrfeadaSR o0& Y¢
Individual player and team statistics were collated using Trak Performance (version 3.1g2) software

to perform time motion analgis. Inferential (regression) and descriptive statistics were used to
FyrteasS G4KS RFEGF® h@SNIfft WRAaGFyOS O20SNBRQ Ay
(B = 0.565, p < 0.05) were found to be significant in the final outcome of a noaitah players.

This research goes someway to providing data on the physiological needs of successful elite female
handball players. Further research is required to validate these findings and complete a better
overall picture for strategies, tacticsatidK S LIKe&aA2f 23A01f ySSRa Ay 62YS

Boraczyiiski, T. & Urniaz, J. (2008) The influence of physical training on anaerobic fitness of elite
handball playersMedsportpress14(2):69- 73.

Granados, C., Izquierdo, M., Ibanez, J., Ruesta, Mostiaga, E.M. (200Bffects of an entire
season on physical fitness in elite female handball playResearch, Studies and Sport Medicine
Center, Government of Navarra, Pamplona, SPAIN; Copyright American College of Sports Medicine.

Sibila, M., Vulet, D. & Pori, P. (2008positionrrrelated differences in volume and intensity of large
scale cyclic movements in handb&linesiology36 (1): 5868.

Sporis, G., Vuleta, D., Vuleta Jr., D. & Milanovic, D. (Fitt@ss profiling in handball: Physical and
physiological characteristics of elite playegtallegium Antropologicun34 ( 3): 100§1014.

Zapartidis, 1., Vareltzis, 1., Gouvali, M. & Kororos, P. (2B8g%ical fithess and anthropometric

characteristics in different levels of young team handbalyets. The Open Sports Sciences Journal,
2:2228.
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POD 8.6
The use of live sermutomatic video content extraction techniques for the accurate evaluation of
exertion in elite handball referees

Maria Luisa Estrig4 Jodo CarvalipAnténio TFerreird & Catarina Santiagd

Faculty of Sport, University of Porto, Portugal

% Centre for Research, Education, Innovation and Intervention in, $fmoversity of Porto, Portugal
®Faculty of Engineering, Unigity of Porto, Porto, Portugal

*INES@orto, Porto, Portugal

We developed and implemented a new method for almostt@ak video content extraction, with a
spatial precision of 16 cm. This method was applied to the study of the handball referee's field
location over time, by processing the feeds from two overheacdbunmted cameras
(1024x768/24bit/30 fps) in the final 9 matches of the Portuguese Supertaca (2011). Each referee was
also equipped with a tréxial accelerometer (10bit/128Hz) and a commercial two channel ECG
device (10bit/256Hz). The results show a bi dartodal modal velocity distribution with peaks
around 0 km/h (stand still), 4.5 km/h (walk) and 13 km/h (run). Average displacement is 5km, in
accordance with other published results.

A comparison between the usual exertion metrics (heart rate, acceletgynand the effective
displacement velocity show that the former are very bad exertion indicators (Kendall tau=0.38).
During 46% of the match time the heart rate is above that observed during an exercise at the
anaerobic threshold while the real exertigsy during 88% of the time, well below that. The referees
were also submitted to additional laboratory tests (lactate anaerobic threshold, VO2max) after the
tournament. These were combined with sleep and daily life monitoring data as wellfizddin
reaults (heart rate and physical exertion) to show the importance of stress in the heart rate response
(Fgure 1).

Finally, these results, commissioned by the Portuguese Handball Federatien to develop and
propose conditional evaluation proceduresttee European Handball Federation as well as training
programs for the Portuguese elite refereeemphasize the need for a strategy to deal with these
high levels of stress.
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Figurel. Relationship between heart rate response and physical exertion.

© WCPAS IX Programme & e-Book of Abstracts Page 65



SESSINY9: SOCCER 2

POD 9.1
An analysiof unsuccessfubffensivesequences in two top level football teams

Anténio Barbosi Hugo Sarmentp Antoni Planas Anzahé& Jorge Campaniéo

'INEFCatalunyaSpain
2UTADYVila Real, Portugal

The main purpose of this study was to investigate the existence of regular behavior patterns
regarding the offensive sequences that ended unsuccessfully. For that, we analyréap level
teams (Real Madrid, 2010/2011, and International Milan, 2009/2010) that share the same coach and
the same technical staff.

To collect data, we used the instrument developed and validated by Sarne¢rdab (2010). This
instrument consistsni a specific notation analysis to study the offensive process and its variables.
Several offensive sequences were coded through the observation of 24 games of Inter Milan and
Real Madrid (12 per each team).

In order to verify pattern occurrence, we uselet software THEME 5.0, whidh a professional
system for detecting and analyzing hidden behavioral patterns, by performing intensive structural
analysis of behavioral data. Itethcts complex repeated patterns that would otherwise remain
hidden. The relibility of the data was calculated by the intra and inter observer agreement, and
values above 0.95 were achieved for all the variables. For pattern detection, we only considered the
ones that were repeated, at least, 9 times, and the significance levetetad 0.005.

We detected 11659 -patterns, of which 4 are complete-patterns, regardingseven length
distribution, from ball recovery until the end of the offensive process (OIR.all recorded patterns

the last actions occurred in the central zooé the offensive third (zone 11), in an interaction
context of relative numerical inferiority. We observed a greater activation of central and right
corridor in the offensive midfield.

The analysis of the-patterns complements previous research. Vdedyzed the three actions
preceding theend of theoffensive process, and verified tliecurrenceof at leasttwo actions in the
central corridor, in the offensive midfieldhe ball onlyenters in theoffensive sector when the
offensive process ends. Tipatterns reflect theuse close field zones using a short game. The tree
actions before losing the ball possession occurred more often in the right and central corridors.
These factsncrease the time for the opponent to develop a corréeffensive organizan placing
more playersnvolved in the process. None of tlodserved the patterns had the actions dribble or
ball conduction.In all patterns analyzedhe lossof possessioroccursin the central zone of the
offensive third (zone 11xnd in a context bnumericalinferiority. Thefailure occurredaboveseems

to reflect the importance, of using quickace making use of long pass, playh fewertouches on

the ball, ball conduction, dribble arttie increase number gblayers involvedn the O.P.. Nonef

the referred to actions occysrior to theend of theoffending process

Sarmento, H., Anguera, T.; Campanico& Jeitdo, J. (2010Development and alidation of a
notational system tostudy the offensiveprocess irfootball. Medicina(Kaunas)46(6): 401-407.
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POD 9.2
Notational analysis of long corner kicks in an international youth football tournament

Stephen Pooh Andrew Douglas& Will G Hopking~

'ASPIRE Academy ®ports Excellence, Doha, Qatar
ZAUT University, Auckland, New Zealand

Corner kicks provide an important opportunity for scoring goals in professional football, but their
effectiveness at the youth level has not been described previously. This study presents an analysis of
long corner kicks from an international Unekr foaball tournament hosted in Qatar, 2012.

Broadcast TV footage of all 19 matches from the tournament was analyzed using the match analysis
software Sportscode Pro. The matches were played between 10 teams in group stages and
subsequent ranking plagffs. Eery corner kick was characterized by the area of the pitch (Figure 1)
where first contact was made by a player and then by the subsequent action. Throughout the
tournament there were 141 long corner kicks and 50 short corner kicks, both types resultinty in

1 goal each. Analysis of the long corner kicks is presented here.

Most long corner kicks were delivered to Areas 1 and 2, and about 22% of the plays resulted in an
attempt on goal (Figure 1). Slightly more attempts were on target from Area 2 tham Aiea 1

(33% vs 26%). However, there were no clear differences between the zones for attempt on target as
a proportion of attempts. Only Area 5 showed clear differences from the other areas in proportions
of attempts and of attempts on target.

The proportions of attempts and of attempts on target in Area 1 and 2 in this youth tournament
were lower than in professional games (Taylor et al, 2005). Further research could focus on the
change in outcome of corner kicks as players progress througagheroups.

Area 5: 3%
Attempt 80% (75%)

Area 2: 40%
Area 3: 3% Attempt 21% (33%) Area 4: 5%
Attempt 20% (0%) . Attempt 43% (33%)

Area 1: 48%
\]7 Attempt 22% (26%)
-

GOAL

Figure 1: Percentage of the long corner kicks distribution and attempt on goal from each area
(percentage of attempts on target in brackets). All kicks shown were standardized as taken from left
side of goal.

Taylor, J.B., James, & Mellalieu, S.D.2005 Notational analysis of corner kicks in English Premier

League SocceBcience and Football V: The Proceedings of the/érld Congress on Science and
Football 225¢ 230.

© WCPAS IX Programme & e-Book of Abstracts Page 67



POD 9.3
Activity profiles in four different smalsided faotball games

Marco Aguial, Goreti Botelhd, Bruno Gongalveé& Jaime Sampato

'Research Center for Sport Sciences, Health and Human Development, UniversitpslMbrites e
Alto Douro, Vila Real, Portugal

’CERNAS Research Unit, Coimbra Colleggrafulture, Polytechnic Institute of Coimbra, Coimbra,
Portugal

The aim of this study was to identify the physiological and activity profiles of 4 football-sdwall

games (SSG) formats. Ten professional football players participated in 4 varidt®8&d2 3-, 4

and 5a-side) with an intermittent regime involving 3 x 6 minute bouts with 1 minute of passive
plannedrestt f @ SND& +F OGAGAGEeY NIGAY3a 2F LISNOSAGSR SES
the SSG were measured using portablebgl positioning system units at 5 Hz. The HR monitors

were also used during the Y¥o intermittent recovery test level 2 (Bangsbo et al.,, 2008) to
RSGSNXAYS St OK LI |0 Sttist@ally\sigritfidant differehces amdngvSSG formats

in the %HR.« ( p = 0.001) were found, as well as, between SSG formats in all times spent in HR
zones, exception made in time spent at-8% %HR,,. Moreover, statistically significant differences

(p < 0.001) between RPE values in the SSG formats were founidti§ifly significant differences

among SSG formats to total distance performed<(0.001) and between the number of sprints

performed in each SS® € 0.001) were found. By other side, there were no statistical significant
differences among the SSG fortmian the total number of impacts and in the number of impacts per

minute. However, when compared the number of impacts per minute on each zone, statistical
significant differences among SSG in-8L0.0Gimpacts p=0.021) and in impacts upper than.10

G (p =0.002) were found. The results showed that smaller game formats elicit higher mean HR, RPE,

and that players spent more time in higher %HR zones. By this, smaller game formats may be useful

for training to improve aerobic fitness in football plage Contrary to what one would expect,

L I @SNBQ YydzYoSNJI R2Sa y20 AyTFfdzSyOS AAIYATFTAOFy(f &

Bangsbo, J., laia, F.M. & Krustrup, P. (2008) ThéYotermittent recovery test A useful tool for
evaluation of physicglerformance in intermittent sportsSports Medicing38: 3751.
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POD %
An analysis of English professional goalkeeper match actions over two competitive seasons:
Implications for the coaching process

Andy Elleray & Gareth Jones
Insitute of Sprt & Exercise Scienddniversity of Worcester, Worcester, UK

¢NFRAGAZ2Y It (GKS 3J21f1SSLISNRE O2yiNAodziA2y G2
skills such as shot stopping and catching crosses. Previous studies within goalkeeping have
predomnantly focused on activity profiles (Di Salvo et al., 2008;) diving techniques (Spratford et al.,

2009), penalty kicks and defensive technical actions within major tournamentskg(jBztral.,2006).

However, as part of their new goalkeeping initiatived, ! KFrgS Ay@SadaAa3ar dSR
WAYGSNIBSYGiA2yaQ OCLC!ZI HAMHOU® ¢KS addzReé KIFa aoON
RAAO2QOSNAY3I GKIG cex 2F GKS 321 f1SSLISNDa Ay i SN
dead ball situationsback passes and kicking the ball from their hands.

Very little research has been carried out in this area of goalkeeper match profiling and therefore it is
the aim of the present study to further add to the limited evidence available and to consider
implications for the coaching process.

Match analysisNinety two games of a professional English football League Two level team, over two
whole seasons, were analysed and the following parameters considered: Interventions with feet
(Dribble and Drive; Goal Kick; Back Pass; Hand Kick); Interventions with(8amds Dealing with
Crosses; Throw Out; Through Ball).

Training analysis: A typical week of professional goalkeeper training was also examined through
observation. The various training activities were monitored and the time allocated to each area
calcubted as a percentage.

Match analysisGoalkeepers intervened over twice as much with their feet as with their hands.
Results for the 2009/10 season were: Interventions with feet 69% (Dribble and Drive 7%; Goal Kick
16%; Back Pass 24%; Hand Kick 22%)yvéritions with hands 31% (Saves 16%; Cross 8%; Throw

Out 2%; Through Ball 5%). The following season 2010/11 results reported: Interventions with feet
70% (Dribble and Drive 6%; Goal Kick 14%; Back Pass 29%; Hand Kick 21%); Interventions with hands
30% (Sees 14%; Cross 7%; Throw Out 5%; Through Balls 4%).

hoa SN GA2Y L f GNFAYAYy3 |ylLfearay ¢KS WieLAOlIt o
activities: Intervention with hands specific training (specific shot stopping and handling sessions,

36%); Interventions with both hands and feet (Team llaskooting, phase of play sessions, team

shape and small sided games, 36%) and gym based sessions (28%).

It is evident from the results that there is a clear discrepancy between what the goalkeepers actually
do within a competitive situation and withirrdining scenarios. Implications for coaches include:
Structure of the training sessions need to reflect time devoted to specific match actions in order to
create more realistic training environments; Further emphasis required on certain areas of the game
(distribution as opposed to shot stopping and reaction training).

BarEli, M & Azar, O.H. (2009) Penalty kicks in soccer: an empirical analysis of shooting strategies and
321 f 1SS LIS NEShccedRBGEIENR)Y1883 Sl D

Di-Salvo, V., Benito, PCalderon, F.& Pigozzi, F. (2008) Activity profile of elite goalkeepers during
match play.Journal of Sports Medicine & Physical Fitné86): 443-446.

FIFA. (2012) The Special OridEA World Magazin26: 53-55.

Spratford, A, Mellifont, R &urkett, B. (2009)he influence of dive direction on the movement
characteristics for elite football goalkeepe&ports Biomechanics(8). 235¢244.
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POD %
End of season club ranking in the top five European soccer leagues in season 2010/11 were
affected by the number of players released to World Cup 2010

Otto Kolbinger & Martin Lames
Technische Universitat Minchdrgculty of Sports and Health Science, Munich, Germany

The Bundesliggaeason2010/2011 was marked by many top teams stumbliagpecially at the
0SAAYYAYIAS HKAES GaYAY2NE Ofdzoa aidlNISR gAGK |
by the negatively affected clubs having released many players to the FIFA World Cup 2010 whereas
the positives sent comparably few. LamesdaKolbinger (2011) developed scientific methods to
verify this phenomenon empirically for the first round of German Bundesliga 2010/2011. The current
investigation used these methods to prove the findings for the complete seasons of the five
European togeagues.

In order to do that, the number of players participating in the World Cup was obtained for each club
of the five European top leagues (Germany, England, France, Italy and Spain) and correlated with the
position in the league on each day of pfay the season 2010/2011. This correlation was compared
with the one found for the last day of play before the World Cup. Statistical significance and effect
size for differences of correlation coefficients according to Cohen (1988) were taken as ofiteria
evidence.

As expected, it turns out that before the World Cup, the clubs in all leagues performed the better,
the more World Cup internationals they had. After the tournament, however, we find a sharp drop
in this correlation except for Spain. In Gemygathe correlation even turns into a negative one, the
clubs with more released players to the World Cup at times even lagged behind in the league. The
extent to which the leagues recovered from World Cup induced setbacks varies. Spain was not
affected atall, in Italy conditions normalized within a few days of play, for England and France the
effects could be proved for most of the season and the German league did not recover at all from
the perturbations at the beginning. Possible explanations are thebmunof players sent to the
World Cup, their distribution within the league and the date at which the season starts in each of the
countries.

Summing up, there is clear evidence that releasing players to the World Cup has a negative effect on
0 KS Ofrfdadanc® inlth® following season. It has to be assumed that, for example by not
gualifying for the Champions League, some of the top clubs suffer considerable losses, that the FIFA
compensation by far cannot even out. This problem could be avoided ifuthee if the long term
schedule allowed for reasonable recovery time and preseason after a World Cup or the European
Championship.

[FYSa ad 3 Y2f{0AY3ISNE hod O0Hnmm0O DSNXIFY . dzy RSaf
significantly affected by the numbef players released to World Cup 201fternational Journal of
Performance Analysis in Sport,;; B09-314.

Cohen, J. (198&tatistical power analysis for the behavioral scierf2esd ed.). Hillsdale, NJ:
Lawrence Earlbaum Associates.
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POD 9.6

A comparison of performances in the attackintird between teams in the Keague, LFP and EPL
football leagues

JooHak Kim, Hyongjun Chéi& JungWook Hwang

Myongiji Lhiversity, Yongin, South Korea
Dankook University, Yongin, South Korea

This studywas to compare differences of performances in the attacitimgl between Kleague, LFP

and EPL within 201011 seasons. Totally, 60 games (2@dgue matches, 20 LFP matches and 20
EPL matches) were considered. In order to compare the performanceseiratthckingthird,
characteristics of penetration, different types of playing events and results of attacks were
compared. Additionally, the clsiqguare and onavay ANOVA were used for statistical comparisons.

The summarised results of the study were akbe

1. There were significant differences of the characteristics of penetration in attathirty(the
situation, the strategy, the start location, the method, and the direction of penetration in
attackingthird) between leagues (p<.05). In addition, tlied play from situation, 5, 6%

75 from time zone, a courdttack from the strategy, the defence area from the start
location, a low pass from the method and the side from direction of penetration in
attackingthird were significant different.

2. There wee significant differences on the playing events of attackingl (the pass, the
dribble, the cross, the penetration of penalty area, the shoot and the shooting location of
playing events in attackintpird) between leagues (p<.05). The frequencies ofdhecessful
pass - failed pass - pass attempts from the pass, successful dribble - failed dribble - dribble
attempts from the dribble, foul from the foul, penetration of penalty area from the
penetration of penalty area, shoot on target from the shoot, ating inside penalty area
and the shooting outside penalty area were significant different in the results ofnaye
ANOVA.

3. There were significant differences of the results of played between leagues (p<.05).
Especially, the intercept - the back pass frtme result of played, the playing time in
attackingthird were also significant different statistically.

Consequently, the study was shown that there was still gap of performance level between leagues.

Further studies are required whether or not the reasof reducing attendances inlgagues might
be caused by the performances in attatbiird.
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SESSIOMNO: TEAM SPORTS 2

POD 10.1
Accuracy of netball umpiring in the British National Super League

EmilyRos& 2 KSNIié 9 t SGSNJ hQ52y 2 3KdzS
Cardiff School of Sport, Cardiff Metropolitan University, Caldif,

The role of the officials in sports contests is to maintain a moral balance within games (Fleming and
Jones, 2010). There is often speculation that officials may be bias and hage afarence on the
outcome of games. The purpose of the current investigation to analyse the decisions made by
netball umpires and compare these with correct decisions based on lapse time reviewing of match
incidents and the regulations of the sport.

Video recordings of 28 British National Super League matches were observed with incidents being
classified as correctly judged by umpires, missed by the umpires or incorrect decisions made. Two
observers applied the manual notation system independently @mt@&sions to a match with the

number of disagreements in classifying umpire decisions being 2 for a match. This was equivalent to

I LISNOSyYyGF3aS SNNEBN 2F noms gKAOK gl a& RSSYSR | OO
was recorded where one & violated game regulations without the umpires awarding a free or a

penalty to the opposing team. Incorrect decisions included (a) frees or penalties being awarded to

the incorrect team when rules were violated, (b) frees and penalties being awarded whe

regulations were violated and (c) situations umpires awarded frees or penalties for rules other than

those that were actually violated.

The umpires made correct decisions for 72.8% of incidents, missing rule violations on 21.4% of
incidents with ircorrect decisions being made on 5.8% of incidents (3.6% where play should have
been allows to continue, 1.1% where the free or penalty was awarded to the wrong team and 1.0%
where something else should have been penalised other than the foul identifigadebympires).

Mann Whitney U tests found no significant bias in favour of teams in the top or bottom half of the
league (p = 0.706) or for home or away teams (p = 0.682). A Friedman test found no significant
scoreline effect on the correctness of umpidecisions (p = 0.097). In conclusion, netball is a fast
moving game which is difficult to umpire with many rule infringements being missed by umpires.
However, any claims that umpiring may be biased are based on misperceptions.

Fleming, S& Jones, CO H nMAn U ¢ KS YRyeFspoNIa Saideptulaleritigudport, Bthics
and Philosophy4(3) 306-318.
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Henri Lehtd, Mikko Hayrineh Timo Laitinefj Kevin Collét & Riikka Juntunen

'KIHU Research Institute for Olympic Sports, Jyvaskyld, Finland
’Finnish Sports Association of Persons with Disabiltiesnd

Goalball is a Paralympic sport for persons with visual impairment in which onbtdieles has been

published and no comparison between the winning and losing teams has been made. Thus, the
purpose of this study was to analyze the key technical aspects of the game and to determine which
alAaftta KIFEI@S (KS 0AJISskelicl&dgod@al 2y sAyyAya Ay g2)

Mp 62YSyQa YIFIGOKSa FNRBY D2Ffolff 9dza2NPLISIHY [ KIYL
were recorded and analyzed with Data Vollespftware. The analyzed variables were: throws
(all/normal/penalty), type of throws (flat/bounce/cue), errors (high ball/long ball), goals (all/from

normal throws/from penalties) and blocks (hands/torso/legs). The means and SDs of the analyzed
variables were calculated and eithetest for paired samples or Wilcoxon sigrethk test was used

to compae the winning and losing teams.

On average, 92.7 throws were thrown during a match. From these, 3.3 goals were scored and 1.2
errors thrown. From the normal throws during live game, 72.1% were flat throws, 15.7% bounces
and 11.7% curves. From the goal®,9%6 were scored from normal throws and 7.1% from penalties.
From the goals scored with normal throws, 62.6% were from flat throws, 21.2 % from bounces and
16.2% from curves. Curve was the most effective type of throw as 5.0% of the curves led to a goal.
The error percentage was highest in flat throws (1.5%). 44.4% of the goals were conceded from legs,
36.4% from hands and 19.2% from torso. The error percentage of blocks was highest from hands
(6.5%).

The teams that won the matches had a significantly éighuccess percentage (more goals)
(success% 4.6% vs. 2.6%, p<.01) and smaller error percentage in all throws (1.0% vs. 1.5%, p<.01).
The winners also excelled in normal throws during live game as their success percentage (4.3% vs.
2.5%, p<.01) was highand error percentage smaller (1.0% vs. 1.4%, p<.01). The winners were
especially better in their flat throws (success% 4.0% vs. 1.5%, p<.01). They also scored a higher
proportion of their goals with flats (71.5% vs. 47.0%, p<.05). Furthermore, the emzartage in all

blocks was significantly smaller in winners (2.9% vs. 5.1%, p<.001). In the winning teams the error
percentage in blocks was smaller especially in hands (2.8% vs. 11.9%) and legs (3.4% vs. 5.9%), but
these differences did not reach statrsdl significance.

Based on the results it can be concluded that especially the ability to throw powerful and accurate
FELOG GKNRga Aad Iy AYLRNIIFIyG aljAftt O2yaAiARSNAyYy3 ¢
differences between winners andders were small in most of the technical skills and thus it seems

that the games are often decided by individual offensive skill executions and individual errors.
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Performance analysis of kicking and striking skills in Gaelic sports

Kevin Ball& Barry Horgah

YInstitute of Sport Exercise and Active Living (ISEAL), School of Exercise aNic®piartJniversity,
Australia
? National Athlete Developmertcademy (NADA), Dublin, Ireland

Detailed skill analysis can assist with planning foining and for guiding biomechanical analyses.
The aims of this study were to evaluate kicking and striking in Gaelic football and hurling. Every hit
and kick in four allreland championship and league games of each code were notated using a
custom developd excel macro. Each performance was evaluated on 12 parameters centred on
three key areas; Game context (gaitime, score difference, pressure on the performer, position on
ground at which the hit/kick occurred), technical factors (type of hit/kick, idezhaim, distance
hit/kick, approach speed, approach angle relative to ball flight, number of approach steps, angle to
goals for goalshots) and result (goal, turnover etc).

For hurling, on average 270 hits were performed in a game with an overall suatessf 61%.

Strikes comprised of 68% general play, 6% from the sideline, 10% free hits and 17% from puckouts.
Eighty one percent of strikes were performed from the hand (the sliothar or ball is released from the
hand and struck while in the air), 11%Hkid up from the ground and struck with the remaining 8%
struck directly from the ground. Approach speeds were spread evenly between slowjdgplk
medium (jogstride) and fast (strideprint) with three steps the most common. More than half of

the kicks were under high pressure (52%, an opposition player within 1 m and influencing the player
with possession) and this was 60% for general play. Players most commonly approached the strike at
zero degrees (running in the same direction as the hit, 32%partkgrees (21%).

For football, on average 205 kicks were performed in a game with an overall success rate of 55%.
Kicks comprised 74% general play, 20% frees and 6% sideline kicks. Fifty percent of these were hook
kicks, 29% punt kicks and 21% weretb# ground. Approach speed was most commonly moderate
(41%) followed by slow (33%) and fast (26%). Only 22% of kicks were under high pressure but 60%
were under high or medium pressure. Of interest, similar patterns existed when examining general
play andgoalshots separately. The most common approach angle was 30 degrees (35%) using five
steps.

This descriptive data of the main skills in GAA has a number of uses. It can provide a guide to training
specificity for GAA sports. It is a powerful tool foriudual coaching in identifying performance
patterns/errors for players (e.g. technical differences between good and bad kicks) as used in
Australian football (e.g. Ball, 2003). Finally it can be used to guide biomechanical analyses examining
these skills,with the combined approach of gamtmmsed and lalbased technical evaluation
addressing the limitations of each noted by Glazier (2010). The identification of the most common
performances (e.g. kick type, approach angle/speed) is a sound scientific maftlubebosing the

task for evaluation.

Ball, K. (2003) Kick evaluation of individual players in Australia Football geéacésical report for
Fremantle Football ClulFremantle Australia.

Glazier, P. (2010) Game, set and match: Substantive issues and future directions in performance
analysisSports Medicing40:625-634.
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Differences in game statistics between winning and losing teams in inter university elite male
Sepak TakraWw ournaments

Norasrudin Sulaiman, Rahmat Adnan, RenaMuhammed Kassim & Mahenderan Appukutty
Faculty of Sport Science and Recreation, University Technology MARA (UiTM) Shah Alam Malaysi.

The purpose of the study is to analyze and investigate the differences inSepkk Takravwgame

statistics between winning and losing teams. Data were collected from 2012 elite male inter
univarsity Sepak Takraw tournament. Seven (7) games starting fuamteq final match until final

match were analyzed. There were 11 performance indicators have been selected as the variables in

this study (service in, service out, service ace, success first ball, unsuccessful first ball, successful
feeding, unsuccessfyll feeding, success strike, unsuccessfully strikes, successful blocking and
unsuccessfully blocking). A descriptive and nonparametric analysis (Wilcoxonisigkedest) were
LISNF2NYSR 6KAOK aAIYAFAOFIYG @It dzS Aparformddde | G LI
indicator have shown a significant different between winning team and loosing team which is service

out (z=2.47, p=0.013, p<0.05). Another ten (10) performance indicators shows there are no
significant different between winning and loosing medsuccess first ball, 2123, p= 0.218, :05;

unsuccessful first balt, =1.91, p=0.057, p>0.05; success feedinglZ75, p=0.79, p>0.05; service in,

z =1.09, p=0.274, p>0.05; service ace,-%.54, p=0.122, p>0.05; unsuccessful feeding0.89,

p=.549, p>0.05; success spike;.Z36, p=.462, p>.05; unsuccessful spike;.Z36. p=.462, p>09)

successful blocking=1.44, p=.149, p> .05 and; unsuccessful blockingd&g; p=.325, p>0.05Jhe

values presented in this study can be used as $NBSy O0OS F2NJ 02 OKSa (2 R
weaknesses and strength in designing a training program, which useful for higher level competition.
Coaches need to focus on the significant performance indicator during training in order to achieve
success ivepak &krawinter university tournament.
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Volleyball defensive performance in relation to scoring skill and player effectiveness

Paulo Vicente JodpVictor Macal Nuno Leité, Luis Vdz& Pedro Pires

'Research Center for Sports Sciences, HaalthHuman Development (EBD) UTABVila Real,
Portugal

“University of Tra®s-Montes andAlto Douro, Vila Real, Portugal
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AYONBIFIAaS G(GKS OKOSESS ai 2 TS yORIHyOXKN &0 KaSIaONI | Yy 2 & -
2SS g2yQi G2 ARSYGATFeEe LlRaaAiroftsS O2yaidNlAyida Faaa
according scoring skills and players effectiveness.

The sample was composed by 482 defense actibetonging to 5 games of Plajf of the
Portuguese National Championship 268®10. The dependent variables considered were the
defense effectiveness, the intervenient player at the reception, the service type, the defense player
intervenient; the defensarea and the attack zone were the independent variables. The statistical
procedures used were the descriptive statistics and the multinomial logistic regression to obtain the
estimated probability of occurrence of the dependent variable, based on valudge dfidependent

variables. The reliability intra and int8ro 8 SNISNJ 6 SNE Of SI NBR dzaiAy3a (KS

The results showed that the player who has done more defenses that allow all the attack options
was the Libero, proving its importancelinK S 2 F¥SyaAx @S 2NHI yAT I A2y 27
exploited by attacks opponents were the defensive zone respectively. In thiswlesdrainingthe

team should aim tancrease the effectiveness of defensive procedures in zone 1 and zone 6.

G Qa O@SNE AYLRNIFYyG G2 O2yaARSNBR (KS STFTFSOGABS
to increase the levels of effectiveness of defensive procedures in KIl, training routines must be
established at the level of the block, which diffictie attack in zone 1, thus freeing the setter for

the implementation of distribution action (Monteiro at al., 2009). We can see the importance of the
setter intervention in defense for counterattack and the distribution by libero in KIl. The most
efficacies in defense are the Libero, after setter and opposite player. For the training we need liberty

the defense setter in zone 1for organization the offensive strategy during penetration.

Monteiro, R., Mesquita, |. &arcelino, R. (2009) Relationship between the set outcome and the dig

and attack efficacy in elite male Volleyball garmrgernational Journal of Performance Analysis in
Sport 3: 294- 305.
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POD 1®
The effectiveness of Topsport Talent Schools in Netherlands: A retrospective analysis of
performance in sport and education

Fleur E.C.A. van Remé Reijgersbé& &A. Elling
Mulier Instituut, Utrecht, The Netherlands

Combining school and sport is difficult for many aspiring elite athletes. In addition to dedication to
their sport these talented athletes will have to meet the standards of the Dutch educational law,
which includes attending school for 1040 hours per y8ar help aspiring elite athletes achieve the
highest possible level in both their sport and education Topsport Talent Schools (TTS) were founded
in the Netherlands, similar to the development of Elite Schools of Sports (ESS) in other countries. TTS
offer several facilities to talented athletes, including dispensation from courses, a flexible timetable,
and guidance of a coordinator at school. Studies of ESS in Germany and Flanders showed that
attending a TTS might slightly positively influence their spaetéevements, but may lead to a lower
educational degre€éDe Bosscher & de Croock, 2008; Emrich, Fréhlich, Klein & Pitsch, 2000).

The purpose of the research is to analyze the influence of TTS on sport and school sport
performance of aspiring elitathletes. A retrospective study was conducted amongst (former)
FGKESGSa 6K2 6SNB ARSY(ATA SROSIbysewidelected matiofal R dzNA
sports federations. These talents were invited to participate in an on line questionnaire. sl t

talents that hadiinished their secondary school were included in the analyses (N=242). 30 percent of

this group had attended a TTS.

Results indicated that athletes who have attended a TT®atattain a significant higher sport
performance level compared to those who attended a mainstream secondary school. Irrespective of
the type of school attended, nearly half of the talent group had completely dropped out from high
level competitive sports. &ird of the talents was still active at a national level. Of those attending
TTS, 24 percent participated at an international level, of whom nine percent at top level; of those
attending mainstream schools these numbers were 23 and 13 percent respgctBiniilar to the
distribution within the total talent group, 32 percent of de medal winners on European
Championships and World Championships attended a TTS. Talents who have attended TTS are
significantly less likely to attain the highest level in seamdducation in the Netherland$alents

who attended TTS were however more satisfied about the support they received in balancing school
and sport during adolescence

Bosscher, de V., & Croock, de S. (2@®)effectiviteit van de topsportscholen in afideren: een
vergeliking van het loopbaantraject van topsporters al dan niet in een context van een
topsportschool[The effectiveness of elite schools of sport in Flanders: a comparison of the career of
the elite athlete, whether or not affiliated withnaelite school of sportBrussel: Vrije Universiteit
Brussel.

Emrich, E., Frohlich, M., Klein, M., & Pitsch, W. (2@&&)uation of the elite schools of sport.
InternationalRreview for theSociology ofSoort, 44(2) 151-171.

Oakley, B., &reen, M. (2001) The production of Olympic champions: International perspectives on
elite sport development systenieuropean Journal for Sport Managemefit83-105.
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SESSIOMNL: COMBATSRORTS

POD 11.1
Error in judging Olympic boxing performancilse negative or false positive?

Umberto Di Felice” & Samuele M. Marcora

! Department of Biomedical Sciences and Technologies, University of L'Aquila, Italy
2 School of Sport, Health and Exercise Science, Bangor UniBansigpr,UK
3 Center for Sport Studies, University of Kent, UK

¢2 StSOG GKS 6AYYSNIAY FYFGSdNI 62EAY 3T FADBS SELXS
These hits are then processed by the automated Scoring Machine System (SMS) to assign scores to
each loxer. Because it is based on quick human observation under pressure, this system is prone to

error. The purpose of this investigation was to identify the nature of this error defined either as false
positive (point assigned to an incorrect hit) or falsgai@ve (point not assigned to a correct hit).

We analysedvideos (25 fps) of 10 boxing bouts performed during the 2008 Beijing Olympic Games

using a specialized software for boxing match analysis (www.dfanalysis.com). Slow motion and
replay modes were &l by an expert in boxing match analysis to establish true correct hits based on

GKS 1'YFGSdzNI LYGSNYFGA2y Il . 2EAy3 | 4a20Al A2y Q&
GO2NNBOG KAG&AE | aaA3adySR o6& (G(KSatfjea{ (2 ARSYyiGATFeE T

hy @SN} 3ISS mMmodm mgan & SPpwerd GsBighdtBo) the BMSIi Ehis scdre was
significantly lower than the number of true correct hits established with boxing match analysis (22.9
+ 9.3, P<0.01). Comparison of SMS and boxing matdisismiaevealed 5.1 + 1.4 false positives and
16.9 + 8.4 false negatives.

In conclusion, boxing match analysis revealed that SMS significantly underestimates the number of

true correct hits because of a high number of false negatives. New training methdadsprove
2dzR3ISaQ FtoAfAGe (2 lFaaArady GNHzS O2NNBOG KAGaA |yl
should be tested in order to reduce the number of false negatives without increasing the number of

false positives.
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POD 12
A comparativeanalysis of competition before and after the adoption of the electronic trunk

protector in Taekwondo
DaeHyun Kim, Hyongjun Chéj JoeHak Kim& EungJoon Kir

'Myongiji University, Yongin, South Korea
Dankook University, Yongin, South Korea
*KyonggiUniversity, Suwon, South Korea

This study was to compare the application, adaptation and efficiency in the development of
techniques of Taekwondo competition before and after the adoption of the electronic trunk
protector. Comparisons on attacking skilischniques for scoring, comparisons by rounds, scoring
style per attacking, attacking skills by scoring, scoring types between the winner and loser were
considered. The matches before the adoption of the electronic trunk protector in the 2008 Beijing
Olynmpics and 2012 London Olympics qualifications, and the matches after the adoption of the
electronic trunk protector in the 2009 World Taekwondo Federation's World Cup and 2011 Gyeongju
World Championship were used for the study. Additionally, Independemipka Ftests and chi
square comparisons were used for statistical comparisons.

As summaries of results, there was significant difference between before and after the adoption of
the electronic trunk protector as below;

1. The pushing kick attack (2784, p<.05) and fast turning kick attack {8-040) for the
attacking in the male matches were significant differences. Also, the spin kick attack
(t=2.474, p<.05) in the attacking for the female players were significant differences between
before and after tle adoption although the fasurning kick and pushingick attacks in
female players have not shown any differences.

2. The ratio of turning kicks for male and female players for scoring were greater than other
skills. However, the turning kick, downward kicland pushing kick were increased
comparing to before the adoption.

3. There was significant differences on attacking skills between winners and losers by male
matches that the fast kicks {884, p<.05) for winners and pushikigks (t=2.871, p<.05)
for losers were different on the comparison between before and after the adoption. In the
female matches, there were no significant differences found.

4. There were no significant differences of skills in attacks at each round between before and
after the adoptian for male matches. However, there were significant differences of skills in
attacks at each round in female matche&(X7.22, P<.05).

5. There were no differences of scoring types in both male and female matches between
before and after the adoption of thelectronic trunk protector.

6. There no differencesof frequencies of first attacks in both male and female matches
between before and after the adoption

Consequently, this study presented that the revised strategies of attacks and defences would be

required in order to win a match after the adoption. Further research is required on the
effectiveness of using the electronic trunk protector and humeierring has to be compared.
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POD 11
The design and evaluation of a mobile analysis system for Jemmpetition

Emily Brown
Cardiff School of Spoardiff Metropolitan University, Cardiff, UK

The advancements of technology have allowed for faster more accurate analysis systems to be
developed to capture information previously deemed too difficultriotate. Due to the speed,
analytical content and the nature of spaitis difficult to notate contests live reliably in combat
sports such as Judo (Hughes & Franks, 2008).purpose of this study is to design a computerised
notational analysis systentilising new software available which can also be used on mobile devises
such as the iPad or Smartphones to investigate if reliable real time analysis is achievable as there is a
greater impact for performance analysis as it provides a more explicit medsaglayers and
coaches at critical times.

Initial discussions with the Welsh National Judo Coach assisted in the identification of performance
indicators which could be advantageous in terms of data, utilising this information an analysis
system wasdesigned and developed in Dartff§hEasyTag and using an iterative approach the
system was refined to suit the needs of the analyst, coach and players.

The Initial set up of the system proved challenging due to the constraints of the software leading to
the re-definition of events, labels and categories to allow for the correct data output from the
system. The layout of the buttons were changed following initial testing to create the most logical
and user friendly version which would assist in increasiiegstrength of reliability on data input.

The main functions of the system include tagging, analysis of data, linking data to video, further

more indepth analysis of footage post match and interactive video clip selection and review which
are all usefuin the coaching.
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POD 14
The standing position in biathlon shooting: Body sway, shooting position and shooting results

Nico Espig & Dirk Siebert
University of Leipzig, Leipzig, Germany

The importance of shooting performance in relation to tbemplex performance in biathlon is
increasing due to the introduction of new competition variants with proportionately more bouts of
shooting compared to skiing. Besides shooting position, targeting, breathing technique and
triggering (Nitzsche, 1998), bpdway (e.g. Bozsik & Bretz, 1994) and stance stability (Sattlecker et
al., 2009) can be considered as main performance variables. The aim of the current study is to
analyse the relationship between body sway, various body angles and shooting positiati as w
their influence on the muzzle movements and shooting results. Therefore a specific measuring
station was developed. In previous projects (e.g. Nitzsche, 2009), specific sensors were used, to
measure forces between athlete and rifle (e.g. forcestmntrigger and on the butt plate) as well as
movements and accelerations on the muzzle. In the current study, a stabilometric platform
(footscarf by RSscan) and a 2D video analysis system (Simi Motion) were integrated. Through
synchronization of all threeonstituent parts of the measuring station by determining the exact
moment of the shot using a piezoelectric sensor, it is possible to analyse the relation of all measured
variables. Therefore, the data were processed by merger.biathlon (WiFa, Univdrsigpaig). In

the current study, 117 German biathletes from all age groups were analysed. Each biathlete had to
shoot 4 series in standing position, 2 without and 2 with physical load. Analysed variables of body
sway were the deviation of the centre ofgasure (COP) in shooting direction (COP_X, mm) and 90°
to shooting direction (COP_Y, mm), as well as the load distribution between front/rear foot (LD_FR,
%) and heels/toes (LD_HT, %) over one second before the shot. These variables were set in relation
to shooting score (L0) depending on age and physical load. With physical load, the results showed
significant dependencies between age and body sway in both motion axis (GE21 p = 0,018;
COP_Y-0,297; p = 0,001). Body sway in younger athletes gaifgiantly greater than in older
athletes. For body sway in comparison with shooting results under physical load, the results show
correlations in both motion axis (COP-0201; p = 0,032; COP-(Y,366; p < 0,001). Higher body
sway in both motion axisads to lower shooting scores. Also, the results showed less body sway
with greater load distribution on the front foot®,322; p < 0,001). Even though the correlations are
low (e.g. due to the complexity of biathlon shooting), the measuring station tasep to be very

useful in order to quantify the main performance variables of shooting and their relation to each
other as well as their influence on the shooting results.

Bozsik, A., & Bretz, K. K. R. J. (1994) Body Sway in Biathlon Shawotirtdungaian Ski Federation,
Hungarian University of Physical Educatib®4¢166, Klopfer GmbH.

Nitzsche, K. (Ed.) (199B)athlon: Performance Training- Competition Wiesbaden: Limpert. (In
German)

Nitzsche, K. (2009) Biathlon measuring station. Possibilitie objectification of shooting
performance in biathlopnResearch Repgrniversity of Leipzig. (In German)

Sattlecker, G., Miiller, E., & Lindinger, S. (2009) Biomechanical factors of biathlon shooting in youth,

junior and elite athletes. Inl4th annual Congress of the European College of Sport Science,
Oslo/Norway, June 227, 2009, Book of Abstragfs. 169).
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POD 15
A temporal analysis of combinations in professional boxing

Nicholad F NNAS& 3 t SGSNJ hQ52y23KdzS
Cardiff School ddport, Cardiff Metropolitan University, Cardiff, UK

Previous analysis of boxing performance has shown frequencies of different punch types that are
thrown (Hughes and Franks, 1997). However, the frequency profiles of punch types do not provide
informationon combinations that are used. Therefore, the purpose of the current investigation was
to investigate temporal patterns in combinations of 2, 3 and 4 punches used by boxers of three
different weight divisions; bantam weight, middle weight and heavy weighmanual notation

system was developed to record single punches and combinations of punched during 8 bouts from
each weight division.

Punches were classified into 9 different types; jabs (J), left (L), right (R), straight (S), uppercut (U), left
to the body (LB), right to the body (RB), jab to the body (JB) and sttaitite body (SB). The

outcome of each punch was classified as hitting or missing the opponent. There was very good
inter-operator reliability for the type of punch thrown (& = 0.958) and the outcome of the punch (&=

0.923). A spreadsheet was programmed to identify different types of combinations that occurred

and a pivot table was used to obtain frequencies of these within each match. Some contests were
less than 12 rounds and salues were scaled to allow a meaningful comparison between weight
divisions.

With 9 punch types, there are a possibferdd® + ¢ = 7371 different types of combination.

However, over half of the combinations observed fell into the 12 types shown in Table 1. These 12
combination types covered 43t0.9% of combinations used by bantam weights, $798% for

middle weights and 64:#10.7% for heavy weights. A Kruskal Wallis H test revealed that the
percentage of combinations that were included in these 12 types significantly differed between the
three weight categories (p = 0.012). A Wilcoxon signed ranks test revealed that Linfaca ity

more likely to hit the target when used in a combination than in isolation (48.8+24.9% v 45.4+21.2%,
p < 0.05).

Table 1. Combination types per 12 rounds.

Weight J.S J.J LR RL JR LS JL SL UL JSJ JU JJS

Bantam 215 96 52 40 39 11 39 13 10 1.7 15 11
Middle 253 269 71 69 39 71 32 52 37 28 30 16
Heavy 205 190 79 56 35 29 38 24 39 18 1.7 3.4

The results show that there are commonly used combinations in boxing with lighter weight boxers
tending to usea greater variety of combination types during bouts. The modal combination was J.S.
However, J.J was the modal combination for midagaght boxers. Further research applying
temporal analysis is recommended to analyse combinations used in other vadiigions.
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POD 11.6
A time-motion analysis of elite female foil fencing

MatthewW® 2 8f RS 3 t SGSNI D® hQ52y23AKdzS
Cardiff School of Sport, Cardiff Metropolitan University, Cardiff, UK

A published review of literature has highlighted that there is at present a lack of published scientific
research on the sport of fencing (Roi and Bianchedi, 2008). It has been suggested that further
research, including timenotion analysis and evaluatioof competitive scenarios, is required to
better inform coaches on the physical demands being placed on elite fencers (Bat@ahs2011).

This study sought to carry out a comprehensive timation analysis of elite female foil fencing to
understand thedemands being placed on fencers in elite competition. A key part of this study was to
identify the differences between the various types of boutsitdiich, 5touch and team bouts.

A total of 100 international female foil fencing bouts were analysedethas video recorded by and

obtained with the permission of the Singapore Sports Institute. A total of seven movement
classifications were used during the data collection, which were consolidated into three categories

of varying intensities (Low, Moderatnd High) for analysis. The differences between the types of

bouts and movement categories were assessed using magritudét SR/ 2 KSy Qa8 STFFSOI
with modified qualitative descriptors.

The results from this study found that hightensity movemehaccounted for 6.2 + 2.5 % of total

bout time in elite female foil fencing. These higitensity movements had a mean duration of 0.7 +

0.1 s with a mean recovery period between these movements of 10.4 + 3.3 s. Using the repeated

work bouts definitonofi 62 2NJ Y2NBE o02dzia aSLI NrGSR o6& | NBO2
et al, 2005), 87% of higimtensity movements would be classified as repeated work bouts. If the

highA y i Sy aaiie Y2@0SYSyia 6SNBE Of-laadi rhobiérafeRtensityd ag 2 N
Y20SYSyia OflaaiAFASR Fa GNBO2@gSNER¢s (KSasS NBad
tKS 2yfte& aflNABS¢ RATFSNBYOS 0SGo6SSy (HMnfensiy2dzia ¢!
movement in the 18ouch bouts compared to the-uch andteam bouts. All other differences

GSNBE aY2RSNI GS¢ 5 CoaciusidnThesé resuidIdamonstfat@dithat simibar training

plans could be used to physically prepare female fencers feodéh, 5touch and team bouts.
Conditioning programmes faglite female foil fencers should consist of primarily anaerobic alactic

activities with an additional aerobic component to aid recovery between bouts and ensure that

fatigue does not become a limiting factor to performance.

Bottoms, L.M., Sinclair, JGabrysz, T., Szmantk&abrysz, U& Price, M.J. (2011) Physiological
responses and energy expenditure to simulated epee fencing in elite fer@erbjan Journal of
Sports Sciences; 17-20.

hQ52y23KdzSsE t ®DPX | dZAKSaI a ¢5&Pbwelly 8zRD0GyWorae > . f 2
analysis using the POWER (Periods of Work Efforts and Recoveries) 8ysteational Journal of
Performance Analysis Spor 5: 521.

Roi, G.S& Biarchedi, D. (2008) The science of fencing, implications for performance and injury
prevention,Sports Medicine38: 465481.
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SESSION?: SYSTEMS

POD 12.1
Using spatial metrics to characterize behaviour in small sided games

Antoénio Lope} SofiaFonsec Roland Lesé& Arnold Baca

'Faculty of Physical Education and Sports of Lus6fona University, Lisbon, Portugal
“Centre of Sport Science and University Sports, University of Vienna, Vienna, Austria

The analysis of behaviour in team sports as a dynamical system is an issue of growing interest in
sport science research. Special attention is given the aspect of fipgeedynamics of team
configurations in order to describe playing behaviqicGarry, 2009) This work presents an
approach to use geometrical forms of player configurations for team tactical anafysesall sided
soccer.

An indoor smalkided soccer match (5 vs. 5)was performed and the positions of all players were
captured by means of the Ubisense location syst@gmser, Baca, & Ogris, 201The following
parameters were analysed: convex hiidtencken, Lemmink, Delleman, & Visscher, 200dynding
rectangle and generalised Voronoi diagrarfi®nseca, Milb, Travassos, & Araudjo, n.d.JThe
regularity of these surface areas was measured in both teams using a normalised measure of
approximate entropy(Fonseca, Milho, Passos, Araujo, & Davids,.nlth¢ Pearson coefficient was
calculated to assess the correlation between the team afBasncken et al., 2011)

Although the applied metrics assess different properties of team behaviour, the measured entropy
indicate that the system under study is highly complex as the areas across time present low
predictability. However, the negative linear relation expected between teams was only captured by
the \obronoi areas.Further research on the associations between the sgane dynamics and
important game behaviours, such as shot attempts at the goal are required and ought to be
considered.

Fonseca, S., Milho, J., Passos, P., Araljo, D., & Davids, KAgprd3imated entropy normalized
measures for analyzing social neurobiological systétuaman Movement Science

Fonseca, S., Milho, J., Travassos, B., & Araujo, D.Spalial dynamics of team sports using Voronoi
diagramsHuman Movement Science

Frencken, W., Lemmink, K., Dellemah, & Visscher, C. (2011) Oscillations of centroid position and
surface area of soccer teams in srsdled gamesEuropean Journal of Sport Scientg4). 215
223. doi:10.1080/17461391.2010.499967.

Leser, R., Baca, A.,(&gris, G. (2011) Local Positioning Systems in (Game) Spemtorsll: 9778
9797. doi:10.3390/s111009778.

McGarry, T. (2009) Applied and theoretical perspectives of performance analysis in sport: Scientific
issues and challengdsiternational Journabf Performance Analysis in Sp@gl). 128-140.
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POD 12.2
Combined EEG and eymacking in sports skills training and performance analysis

Keith M. Barfoot, Matthew C. Caséy Andrew JCallaway

'AlphaActive Ltd, Honiton, UK
Department ofComputing, Unigrsity of Surrey, Guildford, UK
*Centre for Event and Sport Research, Bournemouth University, Poole, UK

The use of mobile EEG brainwave monitoring andtegeking recorded synchronously during the
training of sports skills offers signifitaopportunities but creates challenges.

Opportunities:

8§ Measuring neurocognitive activity and visual focus in real time which can be used to provide
AYYSRAFGS FTSSRolI Ol G2 G4KS O02FOKZI Ay WNBIt 42N
the individual athlete.

§ | 4S 2F a2dzyR 2dziLlzi O6Wa2yATFTAOFIGAZ2Y QO Ay LINE LRI
mechanism for athlete setfaining.

§ ! LIJX AOFGA2Y 2F @A adzZRINREASHARZ vt / LINRHGY2SG2 f K SENBR - 4k OY
on state of minl is used to optimise mental state prior to performance.

8§ Examining the relationship between eye movement and neuro activity (e.g. saccades and
gamma waves) and in athlete coaching interventions such as sports visual scanning strategies,

Eye Movement Deseitisation & Reprocessing (EMDR) therapy, focussed relaxation, etc.

Challenges:

8§ The recording of EEG during gross motor behaviour is subject téonadm artefacts in the raw
(time-domain) EEG, due to the much larger (than EEG) electrical voltages aasinmuscle
and eye movements. Practical approaches and signal processing (frequency domain spectrum)
techniques to address these problems will be discussed.

8 The synchronisation of data recorded on different types of equipment (e.g. EE@&aeker,
GARS23 a2dzyRX 9abDi SGOd0 ¢AGK RATFTTSNBlyidh WOt 20
terms of timestamping the original recordings across all the systems and playing them back
synchronously for subsequent performance analysis. Progress otingre@attime data export
methods which allow synchronous data recording and playback will be reported.

Examples of studies carried out in archery, golf, motorsport, football and skiing will be discussed,
with a focus on archery where:

8 Measurements werg¢aken from intermediate, county level, near elite and elite archers.

8 Archery was chosen to demonstrate the réiahe and insitu quantification of neural activity
compared with targebased measures of performance that archery provides, over a range of
time-spans and skills.

8§ Results demonstrate that there are significamidameasurable changes in EEG patterns during a
shot with evidence suggesting that the patterns vary as a function of skill level, but not simply as
a function of score.

Significance of each of these studies for gieécted learning and performance enfi@ement are
discussed.
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POD 12.3
Bringing the lab to the field: Potential and challenges of body area networks in sports

Lindsay Browh Liam Kilduff Scott Drawet& Julien Penders

Yimec/Holst Centre, Eindhoven, The Netherlands
’Swansea Universitwansea England
3UK Sport, London, England

¢t2RFeQa GSOKy2f23ASa F2N) Y2YAG2NRAYy3A LIKeaAz2f 23
largely limited to curbersome lakbased measurementsBandyopadhyay Bhattacharjee2012),

with few realtime, onthe-field measures available. The application of body area networks in sports
presents a unique opportunity to monitor athletes in their natural environment. The miniaturized
wearable sensors enable the athlete to be monitored in their natural training andpettion

environment, enhancing the accuracy of the measures. However use during sports presents
challenges that body area networks must overcome to be effective.

Here, the potential and challenges of body area networks during sports is investidatstiidy

O2 YLJ NX ybady aréda$ @ik ECG necklage(ders et al., 20)with 2 commercial heart

rate sensors (Polar CX800 during stationary cycling and Hidalgo Equivital during general fithess
activities) was performed as an example. Correlatiotid€ S AYSO 9/ D ySO1fl 0SQa
those of the Polar device was 0.97, while the imec ECG necklace maintained a Sensitivity and
Positive Predictivity (Se+PP) sum of greater than 199.42 compared with the Hidalgo Se+PP of 195.38
at estimated SNR ofrgater than 0dB. The study highlights some important considerations when
designing body area network sensors for use during sports: thel nedake a holistic approach

(Romero et al., 200*o motion artifact reduction to handle the variable situationsrithg sports; the

need to take advantage of new system level integration technology to improve wearability and
comfort; and the need to continue development of midtirameter sensors towards other
physiological parameters not considered when designing laoeg network sensors for healthcare.

¢ KNRdAK GF1Ay3 RGIyGlr3IsS 2F (2RIFIeé&Qa o02Re& | NBI y
sports situations with enhanced system integration, and combining with existing wearable
movement sensors and new equipmepased ergometry sensors, a greaterdenstanding of the

athlete in their training and competition environment can be gained.

Bandyopadhyay A., and Bhattacharjee I. (2012) Physiolqgicsppective ofenduranceovertraining
¢ Acomprehensivaupdate. Journal of Medicine (Cincinnatd: 720

Penders J., Altini M., Van de Molengraf Romero 1., Yazicioglu FV&n Hoof C. (2011) A lemower
wireless ECG necklace for reliable cardiac activity monitorinth@emove Proc. Int. Conf. IEEE
EMBSBoston, USA

Romero I., Berset T., Buxi D.oBn L., Penders Xim S., Van Heputte N., Kim H., Van Hoof &.

Yazicioglu R.F. (2011) Motion artifact reduction in ambulatory ECG monitoring: an integrated system
approach Proc. Wireless Healtlsan Diego USA
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POD 12.4
Configure Code Analyse: ARad application for live match analysis

Venkat Narayn
Narayn SPAS, Bangalore/IndidJIm/Germany

The presentation is about an iPad App for Live Match Analysis. The App is named as CCA Live Match
Analysis, where CCA stands for Configure, CodeAaatyse. The App is designed to enable user to
configure activities, collect stats about them and analyse the results all in a single tool. The App does
not include video capture or video editing options.

The purpose of the software is to provide 3 import functionalities:

1. Configure The App shall enable users to specify events and attributes.

2. Code The App shall enable users to collect stats on each of the configured data.

3. Analyse The App shall enable users to see the results of the coded data iforitmeof
tables and graphs.

The CCA modular structure is key to App design. The division of functionality in to Configure, Code
and Analyse brings clarity and enhances process flow. Each of the modules is self contained and does
its function independent bother modules. This means the user could choose to use tool like excel

to do the analysis by exporting the coded data.

The module structure is also designed with the intention to cater to different users like coach,
assistant coach and analyst. Becatise coach might only be interested in analysis module while
analyst might focus on configure and code modules. By separating the functionalities users get the
option to focus on relevant modules.

The presentation shows the general working of the App aisdmple match analysed using the App.
Also presenting the results produced by the app and a discussion on how the results could be used in
the coaching process during live match.

The presentation also serves as a platform to discuss the advantagessaddatitages of a modular
structure and its scope in future analysis tools.

The App is developed keeping in mind games like Basketball, Netball and Handball.
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POD 12.5
Towards an automated feedback and analysis system in carom billiards

Arnold BacaPhilipp Kornfeid & Emanuel Steininger
University of Vienna, Wien, Austria

Systems for simulating shots may assist players interested in understanding and learning cue sports.
The physics of the simulation often agrees well with real conditions. Wedaraware of feedback
systems, which automatically advice players during the game on how to perform a shot in order to
score and, moreover, to obtain ball positions for an easily to execute consecutive shot. There are,
however, some promising approachesimg into this direction (cf. Landry, Dussault and Mahey,
2012). Our intention is to develop a system for carom billiards, which provides players with
NEO2YYSYyRIGA2YyA 2y K2g (2 LXre 2ySQa 2¢y OdzS ol
initial velocity) depending on the current ball constellation, and which analyses, how this has been
put into practice by the player. Hence, an inverse approach is required: Based on the desired
outcome (in case of recommendation) or the observed ball trajecto(ie case of analysis), the

LX F @ SNR& AyLdzi KFa (2 085S -baSed Sybamifgh EeBomstructiig ball F A NA |
trajectories in almost reaime was developed (Steininger, 2011). A ksgleed camera (Basler
piA640210gm/gc, Ahrensburg, Geany) is mounted on the ceiling above the billiard table
(dimensions: 210 x 105 cm). In order to increase the spatial homogeneity and to stabilize the lighting
situation on the cloth, a spéal illumination system has been constructed. Ball motions arerdec

with a frame rate of 100 Hz. The software for ball tracking has been programmed in LabVIEW
(National Istruments, Austin, Texas, USA). Initially, templates of each ball are created. Tracking is
then performed frame by frame in two separate step#st, a color matching process identifies the
balls, thereby estimating their approximate positions. Afterwards, a shape matching algorithm de
tects the image positions more accurately. Object space coordinates and trajectories are finally
calculated bas# on calibration results obtained from recording a dot pattern. Retoited
trajectories for one exemplary shot are shown in Fig. 1. For the current ingptation of the
method a mean error of 0.39 cm in the reconstructed positions has been observed

Figure 1. Example for reconstructed trajectories.

Landry, 3F., Dussault, -R., & Mahey, P. (2012). A robust controller for a daygered approach
applied to the game of billiard€ntertainment ComputingRetrieved February 27, 2012 from
http://www.sciencedirect.com/science/article/pii/S1875952112000031

Steininger, E. (2011pevelopment of a videbased system for an automated acquisition of ball
trajectories in carom billard§in German] Master Thesis, University of Applied Science Technikum
Wien.
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POD 12.6
Application of three time motion analysis systems in sesilite soccer match play

Jason L. Cook
Loughborough College, Loughborough, United Kingdom.

Time motion analysis systems have been utilised in elite level soccer to elucidate the demands of
match play via distances covered, running intensity and activity patterns (Di Salvo et al., 2007).
Discrepancies between differing time motion analysjstems used in elite level soccer to predict
absolute distance covered have been identified (Randers et al., 2010). Work rate demands of semi
elite soccer match play have yet to be quantified, furthermore the application of contrasting time
motion analyss systems at this level of soccer have yet to be investigated. Therefore the purpose of
the study was to investigate the application of three motion analysis systems in monitoring the
physiological demands of semi elite soccer match play. After gainiad) étltics and governance
clearance, five male semi elite soccer players (age 24 + 0.4 years, body mass 77.2 £ 1.4 kg, height
1.78 £ 0.06 m) were recruited and examined in four competitive match play situations via three time
motion analysis systems, GP®I(¥ro 5Hz, GPSports, Canberra, Australia), manual tracking (Trak
Performance v 3.2, Sportstec, Australia) and video based analysis systems (SportsCode Pro v 8.0,
Sportstec, Australia). Five categories of intensity were considered during the stddy.k@rh
(standing, walking, jogging); 1118 km/h (low speed running); 1419 km/h (moderate speed
running); 19.323 km/h (high speed running); > 23.1 km/h (sprinting). For the video based analysis
electronic timing gates (IRD T175 system, Brower, USA) wgerkta calculate players speed in each
movement category and subsequently the distances in each defined speed zone were estimated.
The total distance covered in five selected categories of intensity were analysed via each time
motion analysis system. Medatal distance covered during match play according to GPS (10799.5 +
396.7 m), manual tracking (10665.2 + 666.9 m) and video analysis (10932.1 + 683.0 m) systems were
not significantly different> 0.05). The mean distance covered during moderate spaeating was

found to be significantly greateP(<0.05) when using the video analysis system (2327.0 + 239.2 m)
than the manual tracking system (2026.6 + 142.1 m), no significant differeRces0(05) were
discovered when comparing these systems with &S system (2285.0 £ 153.1 m). Manual tracking
software (258.6 £ 98.7 m) was found to predict significantly greater mean distance covered than GPS
software (99.2 £ 91.9 m) in the sprinting speed zdh& 0.05), no significant differenceB ¥ 0.05)

were found when comparing these systems with video analysis (117.0 £ 91.0 m). In relation to all
other speed zones no significant differences were found between any of the three sydtems (
0.05). The results suggest that the three systems were able to dsimdar work rate demands of

semi elite soccer match play. Although the three systems presented similar absolute distances
covered during match play, discrepancies were present at moderate speed running and sprinting
speeds. Future studies should focus ame specific system to identify work rate demands of semi
elite soccer and care should be taken if using systems interchangeably due to discrepancies at
moderate speed running and sprinting speeds.

Di Salvo, V., Baron, R., Tschan, H., Calderon MontdroB&chl, N& Pigozzi, F. (2007) Performance
characteristics according to playing position in elite sodegernational Journal of Sports Medicine,
28(3): 222227.

Randers, M.B., Mujika, 1., Hewitt, A., Santisteban, J., Bischoff, R., Solano, IRgaZubil Peltola, E.,

Krustrup, P.& Mohr, M. (2010) Application of four different football match analysis systems: A
comparative studyJournal of Sports Scienc2g(2): 171182.
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SESSIONS: SOCCER 3

POD 13.1
Regular patterns of play in the counterattacks of the FC Barcelona and Manchester United FC
football teams

Hugo Sarmenth Anténio Barbosa Jorge CampaniéoMaria Teresa Anguer& José Leit&o

'UTAD, CIDESD, Vila Real, Portugal
2UB, Barcelona, Spain

The aim of the present study is to demonstrate the potential of the software THEME 5.0, for the
detection of behavior temporal patterns ffattern) in the football game, more specifically, in the
actions of counterattack of the FC Barcelona (FCBMantthester United (MU).

The sample consisted of 24 football games (12 per team) of domestic competitions that were
analyzed by systematic observation, using the observational instrument developed by Sarmento et
al. (2010). The study of the dataliability was calculated by the intra and inter observer agreement
and values above .90 were achieved for all the criteria. The data were analyzed through the use of
the software THEME 5.0.

The results show that many temporal patterns exist in soccée mumber, frequency and
complexity of the detected patterns indicate that sport behavior is more synchronized than the
human eye can deteciVe selected 8-patterns (4 per team), in relation to different phases of the
counterattack that were analyzed adetailed way during the presentation.

We can conclude, in a general way, that there is a similar feature in the selecteda®arns, i.e.,

the sequences start through an interception of the ball in the left corridor (zone 6) in terms of
numerical supriority, after that, there was a quick transfer of the game center, from the right to the
left, trying to take advantage, probably, of the imbalance of the opposing defensive structure
(numerical equality). The sequences are developed through actionthikeonduction of the ball

with the intention of displacing the center of the game in the field of the game, to the areas close to
the penalty area. In relation to the analysis of the sequences that end through a shot with a scored
goal allowed us to undstand (beyond the fact that these sequences are developed by the left
corridor) that these shots are performed in the central zone of the offensive sector (zone 11) in
conditions of numerical inferiority.

In a similar way, the selected MUpatterns shoved that the sequences of the countattacks start

in the central zone of the defensive midfield (zone 5), in a context of numerical superiority, and are
developed in the left corridor through actions like the short pass to forward, the diagonal pass
forward, and reception/control of the ball, in contexts of numerical equality. The last pass came
from the left corridor (zone 7), and the sequences finished in the central zone of the offensive
midfielder (zone 8 and 11), through a shot inside or a shot witoaed goal.

This type of analysis allows us to know and to characterize the regular structures of offensive
sequences in football teams. Theatterns detected in these successful teams allowed us to know
how that process is developed in an effeetiway. This information is relevant, on the one hand for
the team itself because it makes it possible to conceive training exercises in order to increase this
efficiency, and on the other hand it allows, for example, that the opposing coaches can develop
strategies to prevent that the BA and MU teams perform these transitions effectively.

Sarmento, H., Anguera, T., Campanico, J. & Leitdo, J. (ZDa®lopment and Validation of a
Notational System to Study the Offensive Process in Foolatlicina(Kaunas)46(6), 403407.

© WCPAS IX Programme & e-Book of Abstracts Page 90



POD 12
Space creation and restriction in elite soccer

Martin Lame$ Malte Siegle&t SG SNJ h 5 2 y 2 3 K dzS

Technical University dlunich Faculty of Sport Sciemdiinchen Germany
“Cardiff School of Sport, Cardifetropolitan UniversityCardiff, UK

Soccer matches involve two teams interacting as they contest the match. When one team has
possession of the ball, the other team must compete to prevent scoring opportunities and to regain

the ball. Therefore, manyNF 2 N¥ I yOS @I NA I o6f Sa NBTFtSOG 2yS (S
GSFYQa RST Wea inP&sedsibn ok the ball teams try to create space (Bangsbo and
Peitersen, 2004) while the defending team tries to deny space (Bangsbo and Peitersen, TZ92).

purpose of the current investigation was to determine if variables relating to space distinguish
between possessions with different outcomes. Two types of data from the first half of a Bundesliga
match were used in the current investigation; playesjtion data generated by an automatic player

tracking system and notation data for possession details. The first half of the match contained 107
possessions; there were 16 possessions that lead to a scoring opportunity (2 goals, 11 shots on
target and 3shots off target), 25 additional positions where the team in possession entered the
attacking third and 66 possessions where they did not. A system was developed in Matlab version
7.1.0.246 (The Matworks IncNatick, MA to determine mean distance variks from nearest

opponents for the team in possession. This was done for the forward most 1 to 10 players in the

team for the first and last 3s, 4s and 5s of possessions as well as the difference in mean space
between the beginning and the end of the pessions. This gave a total of 90 (10 x 3 x 3) space
variables that were compared between possessions of the 3 outcome types using a series of Kruskal
Wallis H tests. There were no significant differences between possession types for space at the
beginnirg of possessions (p > 0.05) or the difference in space between the beginning and end of
possessions (p > 0.05). However, 8 of the 30 combinations of forward most player numbers and

time at the end of possession were significantly different between thedhiypes of possession (p <

0.05). The most significant variable was the mean space for the 10 outfield players during the final

5s of the possession (p = 0.007). The mean distance to the nearest opponent-bflifXor
possessions that did not enter éhattacking third and the 7#.1m for those that did were both
significantly greater than when possessions lead to a scoring opportunity (p < 0.05). The mean
distance to the nearest opponent was #154m during the last 5s when the 2 goals were scored,
6.4+0.8m when there was a shot on target and £12m when there was a shot off target. This

B NAFO6ES YIFe 6S | dzaS¥dAd AYRAOFG2NI 2yS GSFYQa | ¢
GSFYQa FoAftAGe (2 NBAIGNROG aLlk OS 6KSYy RSTFSYRAYy3Ad

Bangsbo, J& Peitersen, B. (2002)efensiveSoccer Tactics: How to stop players and teams from
scoring Champaignll: Human Kinetics.

Bangsbo, J& Peitersen, B. (2004pffensiveSoccer Tactics: How to control possession and score
more goalsChampaign, Il: Humarin€tics.
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POD 13
An analysis of goal scoring patterns during the 2010 FIFA World Cup

Marcus A. Seaton & Louisventer

The aim of the present study is to describe the characteristics of goal scoring patterns at the 2010
FIFA World Cup. All goals£nl45) excluding penalties were analysed by a computerized notation
system. Inter and intra observed reliability was calculated with the Kappa statistisq@ire and
crosstabulation methods were used for the data analysis and the level of significastset at
p<0.05. Inter and mean intrabserver reliability was 0.91 and 0.88 respectively.

A uniform distribution of goals through the 15min time intervals was not observed, as significantly
Y2NBE 321 fa 6SNB a02NBR Ay G(.KS T'f nidddNd SLIFRNTI 2 F1 5|
resulted in more goals being scored in the second half compared to the first half of the match 58% to

42%, (p=0.06)As expected significantly more of goals were scored by strikers (51.5%), while
midfielders and defended O2 NBR op ®p: YR Mo NBALISOGAGStEe 0. v
FANBG KFEF 2F 3IFYSa RSTFSYRSNE a02NBR aA3ayAaAFAOl yi
2, p<0.001). In addition more goals were scored from headers inside the sikgaad stage two of

the tournament (60%) compared to the group stage (29%). Goals from organized offense pattern of

LX & o6cmr0 6SNB &AAIYAFAOLydfteé 6.4 I nnons RF T
attack and sepieces 15% and 25% respeely. Most goals had been scored from a combination

LI @& O6pyr0Y GKAES AYRAGARdAzZf FFOlA2y NBad#Z G6§SR Ay
Y2NB 32+ fa 6SNBE d02NBR FTNRY AyaARS GKS LISylftae
inside the 6 yard box 25% and outside the penalty area 21%. Analysis of goals fimieteethow

that the majority were scored from frekicks (50%), compared to corners (38%) and thiresw12%;

.4y ' Toys RFT I' HI LF ndnpdduring the filskKhalf, But thiewdSnot2 T (1 K ¢
significant.

These results follow the expected patterns of previous World Cups anéicis et al., 2007
Armatas, Yiannakos, & Sileloglou, 20€3pecially with regards to the increased probability of a goal
being scored the match progresses. As these authors stated justification come from fatigue, possibly
exasperated at this tournament due to games being played at altitude, which lead to @kduce
capacity for players to repeat high intensity work, thereby reducing work rates and increasing lapses
in concentration, which consequently lead to goals being scored.

30 o120 199,26% Defen
£ % 1006 16%15%14% ders, N\
© 10 13.0%
S o
(&)
@ 0- 16-31-46-61-76-
© 15 30 45+ 60 75 90 + Midfie Allack
@ ET ET Id,
Time 35.5% ’

Figure 1 Distribution of goals scored during gamEgyure 2 Distribution of gds by playing position

Acar, M. F., Yapicioglu, B., Arikan, N., Yalcin, S., Ates, N., & Ergun, M. (2007) Analysis of goals scored
in the 2006 World Cup. In T. Reilly & F. Korkusaz @&terce and Football {fip. 235242). New
York UB: Routledge.

Armatas, V., Yiannakos, A., & Sileloglou, P. (2007) Relationship between time and goal scoring in

soocer games: Analysis of three World Clipiernational Journal of Performance Analysis in Sport
7. 45-58.
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POD 13
Tactical behaviouin four different smaltsided football games

Marco Aguial, Goreti Botelhd, Bruno Gongalvé& Jaime Sampato

'Research Center for Sport Sciences, Health and Human Development, UniversitpslMbrites e

Alto Douro, Vila Real, Portugal

’CERNAS Resel Unit, Coimbra College of Agriculture, Polytechnic Institute of Coimbra, Coimbra,
Portugal

cz22iGo0l ff L F @SNBRQ ReylFrYAO LRAAGAZ2YL RFEGlF OFy ¢
Magcas, 2012). The aim of this study was to describe tadhicalK I A 2 dzNJ Ay F22 040 € ¢
sided games (SSG) by using dynamic positional data (spatial x and y coordinates). Ten professional
football players participated in 4 variations of SSG & 4 and 5a-side) with an intermittent

regime involving 3x& Ay o02dziada 6A0GK mM YAY 2F LI adairo@dsS LIl yyS
the SSG were measured using portable global positioning system units at 5 Hz. The positional data

(x,y) was used to calculate the geometric centre of the team, the distanweeba each player and

this centre and the stretch index. Approximate entropy (ApEn) and relative phase were used,
respectively, to identify the time series complexity and to access -pirer coordination.

Statistically significant differences betweenES8ere found in the distance and ApEn of each player

to the geometric centre of own team and opposite team. These values increased frorfi thehk

3% bout, as well as, in the larger SSG formats. The ApEn values increased fréhtatiee13¢ bout,

but smaller SSG formats presented higher ApEn values than the larger formats. Stretch index values
increase from the 1 to the 3° bout in all SSG formats except iraSide format. Moreover,

statistically significant differences to stretch index and extjwve ApEn among SSG formats were
T2dzyRd ¢KS &AGNBGOK AYyRSE @FfdzS AyONBlFasSa sAlGK ik

Sampaio, J. & Macas, V. (20hZpres3 Measuring football tactical behaviounternational Journal
of Sports Medicine
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POD 1%
An analysis of goals scored in youth football

Mathew Pearson, Stephen Po&Jonathan Glynn
ASPIRE Academy for Sports Excellence, Doha, Qatar

Performance analysis of goal scoring has predominately been focused on feerii@ll as opposed

to youth. (Hughes and Franks, 2005). Further knowledge of how goals are scored in youth football
can aid the coaching process and development of youth football. The purpose of this study was to
assess how goals were scored in an elibeith academy and to compare this to other youth
academies (opponents) as well as professional football.

Forty one ASPIRE Academy games were analysed involviAdgldldge groups (range of games 6

12). These games were recorded on digital video and ardlyseng Sportscode Pro. Goals and
attempts were edited and added to a database. Key performance indicators for goals scored were
identified and included: number of touches to score (1, 2 or 3+); body contact (right foot, left foot or
headed); open vs. sqtlay; in vs. out of penalty area and time period scored in-phsts were
further broken down into corner, frekick or penalty and games were broken down into 6 equal
periods. The ratio of goals to attempts was also analysed to assess shooting effiBleaults were
analysed for ASPIRE vs. Opponent goals.

The average number of goals per game was 2.0 vs. 2.1, with a ratio of goals:attempts of 1:4.9 vs.
1:7.3 for ASPIRE vs. opponents. Number of touches to score was 48; 30; 22 vs. 63; 21; 16% for 1; 2;
3+ respectively and contact to score was 59 vs. 54% right foot, 37 vs. 29% left foot and 4 vs. 17%
head. ASPIRE scored 83% open play goals vs. 67ptaysSbteakdown resulted in 0; 36; 64 vs. 52,

28, 21% of seplay goals coming from corners, freEks andpenalties respectively. Goals scored
within the penalty area resulted in 78% for both ASPIRE and opponents. The number of goals scored
across 6 equal time periods for ASPIRE were 6;11;14;12;18;22 and opponents 14;14;12;14,;14;18.

ASPIRE demonstratedl@ver number of 1 touch goals compared to opponents, this is also lower

than 1 touch goals scored in the English Premier League (70%; Prozone data). ASPIRE scored a lower
number of headed goals, which may be linked to a lower number of goals scored fteptage
compared to opponents and also professional football. ASPIRE also appear to score less goals in the
opening periods of games, but score more in the final period, consistent with professional football
(Abt et al, 2002). In relation to the trainingnvironment the analysis can be applied to evaluate the
frequency, type and effectiveness of attempts on goal in relation to the technigque used and success
rate.

Hughes, M& Franks, |. (2005) Analysis of passing sequences, shots and goals in knocak of
Sports Scienceg3(5): 50%614.

Abt, G.A., Dickson, & Mummary, W.K. (2002) Goal scoring patterns over the course of a match: an

analysis of the Australian National Soccer LeafjuBcience and Football (¢dited by W. Spinks, T.
Reilly andA. Murphy), pp.154156. London: Routledge.
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POD13.6
The development of a new approach to performance analysis in British professional soccer

John Fraser & Nick Lester
TACTICIAN Coaching & Analydis

This study explores the use of analyticethodologies as applied to performance characteristics of
clubs involved in the Barclays Premier League for the 2008/ 09 season. The approach taken was to
apply Ordinal Logistic Regression in order to establish relationships between various variables
recarded and the result outcome of games. The data used was derived from a data supplier to the
Barclays Premier League. The project not only demonstrated the results achievable but also the
potential for a more rounded, statistically based view of the outmftgames and the value to clubs

in adopting a more holistic approach to data analysis. Although there are potential differences in the
interpretation of the outputs from the statistical outputs from the games, there were also some key
observations made.he implications and strategy adopted by the approach in this paper are borne
out with the results as outlined in this study and further supports the benefits of a carefully thought
through statistical programme to supplement the management and coachingures within
Barclays Premier League clubs. It should be noted that this study is very much an exploratory
approach and that there is scope for further development.
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SESSIOM: INDIVIDUAL SPORTS

POD 14.1
Analysing individual performance in golf usirtge ISOPAR Method

Michael Stockl, Petdf. Lamb & Martin Lames
Technische Universitat Minchen, Germany

Conventional performance analysis in golf relies on performance indicators which are defined by
classifying shots based on the distance to the holles Thethod of classifying ignores most of the
factors which make up the difficulty of any shot. Moreover, these performance indicators do not
take into account that a shot is only a single event in a chain of events, the sequence of shots taken
on a hole.Thus, the starting conditions of a shot are determined by the ending conditions of the
previous shot.The ISOPAR project provides new performance indicators which are independent
from the other shots played on the hole. The name comes from an analogyobarss in
meteorology. In the ISOPAR Method ISOPAR lines are lines of equal average number of strokes
which are needed to hole out and can be visualised on a map of the hole.

Our research group has been given access to the ShotLink database which imtaAtaidsom
tournaments on the PGA TOUR. The ISOPAR method relies on ball locations and the corresponding
number of required shots to hole out. The method smoothes the number of remaining shots using
an exponential smoothing algorithm and interpolates the osithed representation of the
performance of the field for all possible ball locations on a hole by means of a spline interpolation.

The method allows defining new performance indicators: Shot Quality and Shots Saved. Shot Quality

is defined as the differce between the ISOPAR value at the starting position and the ISOPAR value

at the finishing position of a shot. The indicator Shots Saved is derived from Shot Quality and
describes the difference between a shot and the average performance of the fielily tsse
LISNF2NXYIFyOS AYRAOFG2NER 6S Fylrfe@aSR GKS t D! {2 dzN
shot types: Drives, long approach shots, short approach shots, around the green shots, and putts.
The winner of this tournament, K.J. Choi, performedidrethan the average of the field in all shot

types except long approach shots. Compared to his performance for the rest of 2011 Choi performed
better in driving and short approach shots and substantially better in putting, but also performed
worseinlong LILINB I OK &K2Ga |yR INRdzyR GKS 3INBSYy akKz2ida
F3FAyad 5F@AR ¢2Yad !y lylfteara 2F ¢2YaQ akKkz2aa
playing excelling in different types of shots than Choi. Whereas Chainwels better than Toms in

putting and around the green shots, Toms was much better in driving and long approach shots. Both
performed quite similar in short approach shots.

c

The ISOPAR Method provides measures of performance for individual shots whichtdoc@mach

dzy AljdzS &aK2d YR RSaAONARGS (KS O2yiNROdziA2Yy 2F S|
0KSaS LISNF2NXIFYyOS AYRAOIFIG2NE LI F28SNARQ LISNF2NXYIY
types. Future studies should aim for analysingnidl &dlow performance of a certain shot influences

overall performance in tournaments.
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POD 14.2
Exploring the quadratic nature of the relationship between strength & performance in shot
putters

Lawrence W. Judgé& David Beller

'Ball State Universitpuncie, INUSA
“University of Louisiana at Lafayette, Lafayette UBA

Power is the mechanical quantity that expresses the rate of performing work and is largely
dependent upon peak force production (i.e., maximum streng8tpife et al., 2003)Although the
value of strength to shot putting appears undisputable, several authors have recommended that
explosive power is actually a more important physical characteristic (Bartonietz et arl). T8@
purpose of this study was to investigate the teaship of the 1RM in the power clean to shot put
event performance.

A survey instrument was developed to collect data regarding national level collegiate shot putters in
the United States. The 24 males (22.2 + 2.2 years) and 29 females (22.%ear8)8athletes had a
mean personal best performance of 16.93 + 2.45 meters for the men and the women 15.24 + 2.85
meters. The sample included several national qualifiers, two national champions in shot put and
three Olympians. Trends in the relationshipween 1RM power clean and personal best in the shot
put for male and female athletes were assessed via general linear model polynomial contrast
analysis, and subsequent polynomial regression.

General linear model analysis revealed both significant oomibsts of the models (male likelihood

NI (G°A'2 pc ®TMc I LIKNDAAmI2TF Svvnlkuf dfp McAx] SLORKIR2nRv ONJI HiyARR A
quadratic trends in the data for male and female shot put athletes when comparing 1RM power

clean to personal be®R A a i yOS 06°YI S Ypdhd ik &R LIKN E/8.698, p£00§3S | NE 2
jdzt RNF GAOT FB8YrogwpetI RLIKNBANnmwmonidy $InNE LI PR 1 m
Quadratic regression analysis resulted in strong curve fitting with both male {i8;0B8=33.496,
LYKndnnam0 FYyR FSYIES ONIT ndpnnI ClppdycTI LIKAPAAMO

The understanding that there are both linear and curvilinear trends in the association between
strength and performance potentially can enrich the understanding of this &dmt The
guadratic regression analysis revealed that athletes towards the outer ranges of performance in the
shot put require greater levels of increasing strength in order to obtain the associated distances.

Bartonietz, K., et al. (1997) Characticis of top performances in the women's hammer throw:
Basics and technique of the world's best athletdew Studies in Athletic2: 101-109.

Stone, M.H., et al. (2003) Maximum strengtbwer-performance relationships in collegiate
throwers.Journal ofStrength and Conditioning Researtf(4):739-745.

POD 14.3
Distance covered and velocity of movements of padel players during a closely contested 2011 pro
tour match

Jesus Raméhlin', Jose F. Guzm§rRafa MartineGallegdz D 2 NJ Yy &NuziaheZI A 6 u
lUniversity of Valencia, Valencia, Spain
2University of Ljubljana, Ljubljana, Sloweni

3Middlesex University, London, UK
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Padel is a relatively new sport, similar to tennis, played by teams of two players (doubles). It is now
one of the most popular sports in South America and Spain where there is a desire to increase the
number and level of tournaments. In order to improverfprmance levels players and coaches are
interested in improving the specificity of training by knowing more about distance and velocity of
movements during matches. Currently there is no published research related to the top world level
padel players, neessitating the current studyOne match during a Padel Pro tour event in Valencia
(November, 2011) was recorded using a video camera placed above the central point of the court.
The distance and velocity of movements for two teams (ranked 1 and 6 in dnll Wy the
International Padel Federation ¢ SNX O f Odzf + G SR dza Aef &, 2000)Sand{ ! DL ¢
analysed in Microsoft Excdlable 1 shows the distance covered and average velocity of movements
for the whole match (WM) during the point (actiy#hase, AP) and outside of the point (passive
phase, PP). The maximum velocity value (Max) is also showed. Times were calculated as 8005s
(WM), 5547s (PP) and 2458s (AP). The distance covered and average velocities were higher than
found previously Ranmdn-Llin et al., 2010) probably due to the match having longer and more
intense rallies as a consequence of their higher skill level.

Table 1Distance and velocity for World ranked 1 and 6 teams during a 6/7 6/3 6/1 Pro Tour match

Winner1 Winner2 Loserl Loser 2
WM 6516 6156 6007 6220
?r:]?TANCE AP 2826 3004 2930 2907
PP 3690 3152 3137 3313
WM 0.81 0.77 0.75 0.78
VELOCITY AP 1.15 1.22 1.19 1.18
(m/s) PP 0.66 0.57 0.55 0.60
Max 6.90 6.90 7.20 7.10

t SNDI WOS Y2@EPRAHEOYIOPDS A tbw-cost raahtime tracker oflive sport

events. InProceedings of the 2nd international symposium on image and signal processing and
analysis in conjunction with 23rd International conference on information technology interfaces
OSRAGUSR o0& { & [ 2Y6I RE5.0Zagkel: Facultybof Eldktdickl EEngiheelidglénd o ¢ H
Computing.

Ranmon{ t Ay S W&o Ddz YIysS WOCOHI (20805t] 2 BASNR QD ¢F2 I SINBYR! 3

according playing level and balance betweenntgaa preliminary analysis in pad&l. M. Hughes
(ed.)Research in Sports Scienc&Bombathely: Wedtlungary University, Hungargp. 188193.
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POD 14.4
Changes in performance structure during group competitions in rhythmic gymnastics

AnitaHokelmann, Tina Breitkreutz & Gaia Liviotti
Otto-von-GuerickeUniversity Magdeburg, Germany

Group competitions in Rhythmic Gymnastics are by characterised difficult body movement elements
(jumps and leaps, balances, flexibilities and waves, pivots) ppdratus techniques of ball, hoop,
ribbon, rope or clubs, plus an aesthetic and artistic aspect. Additionally, collaboration and
synchronicity of the 5 gymnasts effect the group performance. Thus, performances in Rhythmic
Gymnastics are influenced by qudaative and qualitative factors. Qualitative factors are difficult to
analyse as they are highly dependent of subjective perceptions. Quantitative factors are more
objective and as a consequence, more suitable for performance analysis.

The aim of the stdy was to define tendencies in performance development in international elite
level group competitions in Rhythmic Gymnastics and therefore, derive recommendations for the
specific coaching process.

Group finals of the World Championships 2009 (Mie, Japdre European Championships 2010
(Bremen, Germany), and the World Championship 2011 (Montpellier, France) were analysed post
event, based on video footage. Videos were recorded at 25Hz and showed the entire gymnastics mat
from the perspective of the jurgesk. The analysis was performed utilising the notational software
SimiScout (Simi GmbH, Germany) and Utilius vs.-Bo@@are, Germany). Finally, an explorative
factor analysis was carried out to discover the most influencing factors in performantetimiic
Gymnastics.

Factor analysis for the routines of the World Championships 2009 displayed that the performance
structure of the routines were determined the most by the factors a) Synchronicity, b) Body
Movement Elements and Number of Formation, dedst determined c) Apparatus Techniques. For
the European Championships 2010 it was found that the factors a) Body Movement Elements and
Space Utilisation were the most determining for successful performances in this particular
competition. Followed by th factors b) Apparatus Technigues and ¢) Synchronicity.

The performance structure of the routines demonstrated at the World Championships 2011 tend to
be determined by: a) Apparatus Techniques, b) Body Movements Elements and Synchronicity, and
Space Utisation.

Concluding, it can be stated that the performance structure in the final routines during the last three
international competitions in Rhythmic Gymnastics seem to be determined by the following main
factors: Body Movement Elements, Apparatuscfirdques, Synchronicity and Space Utilisation.
However, due to the results of the factor analyses of the different routines it can be assumed that
the mastery of the apparatus techniques become more important than the performance of body
movement elementsand synchronicity. As in 2009 the number of Formations and Synchronicity
were two of the most determining factors of performance structure and these factors became less
important in 2011. This may be due to the fact that formations and synchronicity #uencing

each other. Most formations require synchronicity. As formations become less important than
complex collaborations and interactions between the gymnasts, synchronicity also loses importance.
Another change in performance structure in recent pgsars occurred in terms of body movement
elements and apparatus techniques. As in 2009 apparatus techniques were the less determining
factor. It became the most crucial in 2011. This can be justified by the limit of physical performances
in terms of develping more difficult and complex body movement elements. These limits seem not
to be reached for the mastery of original apparatus techniques until now.
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POD 14.5
Hierarchical organization and performance inequality: Evidence from professional cycling

Betrand Candelon & Arnaud Dupuy

In this study, we elaborate a theoretical model of professional road cycling. In this model, the
distribution of roles (leaders, helpers and sgifoduction), the assignment of leaders to helpers, and

the distribution of payoffs within team are endogenously determined. We show that under mild
conditions the equilibrium assignment is such that i) within teams the better rider becomes the
leader, ii) better helpers are matched with better leaders and iii) some form of fatedton arises:

more able riders either become leaders or helpers and less able riders either become helpers or ride
individually. The model makes important predictions about performance inequality and hierarchical
organization: relative to autarky (wheiders are selfish), hierarchical organization leads to greater
performance inequality.

We test the predictions of the model using data from the Tour de France since 1947. Since the end
of the 60s the performance inequality in the final classificationtbeen growing sharply (multiplied
by a factor of 2) and that both between and within team.

In addition to the final classification, we use data from the Prologues that are short time trials where
riders ride alone against the clock. The velocity of arridigring such a stage reflects his true
individual ability and not the organization within team. It follows that the difference in velocity
between the leader of a team and his helpers during the prologue reflects the pure ability
differences between rides within a team. This contrasts with the inequality within team at the final
classification that reflects both the team composition and the help intensity (organization). This
allows us to identify the help intensity within teams over time.

Our empiricalresults show that, since the beginning of the 70s, the help intensity within team has
increased sharply in the peloton of the Tour de France (multiplied by a factor of 2). This increase is
significantly related to changes in the incentives to organize amdically within teams
(convexification of the payoffs by rank over time). Indeed, the average help intensity over time
correlates significantly with the (deflated) money prices allocated to the winner of the Tour or its
share in total money prices didbted during the Tour, which clearly indicates that our measure of
KSf LI AyiGSyaArde Aa arAayAFAolydate NBEIFIGSR gAGK
linked to the incentives to organize hierarchically within teams. In fact, these asiables alone
explain about 57% and 15% respectively of the variance in our measure of help intensity over time.

In turn, we show that the observed rise in performance inequality in the peloton since the 1970s is
merely due to this increase in help imgty. Our estimates indicate that an increase of help intensity
leading to an increase of 1km/h in the velocity of a leader relative to that of his (average) helper
leads to an increase of about 1km/h in the overall inequality in the peloton.
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POD14.6
The effects of cyclpack size and order on finishing performance in elite Olympic triathlon

Rita M. Malcat&® SimornPearson & Will G. Hopkirfs

'High Performance Sport New ZealaAdckland, New Zealand
’Sport Performance Research InstitutdNefv ZealandAUT University, Auckland, New Zealand

G2 KAOK Aa (GKS o0Said 0O0eoftsS LIO1T G2 0S AyKeé Aa |y
trying a breakaway, chasing a breakaway, or simply staying put in the peloton. Cycling in a larger
pack povides more competition in the running phase but requires less energy, and more
competition is of less concern to better triathletes. The best pack to ride in is therefore unclear. We
have investigated this problem by analysing international Olysdjgitarce triathlon races.

Split and finish times of 559 female and 770 male triathletes competing in 151 and 154 races of the
World Championships, World Cup series, European Championship and Olympic Games between
2000 and 2011 were obtained from triathlon.or§ize of cycle packs was determined from split
times at the end of the cycle phase. Percent chances of winning any medal were predicted using a
logistic regression model. Predictors in the full factorial model were pack size (solo, 1 cyclist; very
small, 23 cyclists; small-8 cyclists; moderate,-&0 cyclists; and large, >10 cyclists), order of cycle

LI 01 o6mald GKNRdAZAK ciKoOX FYyR FGKESGSQa NizyyAy3d |
competition). Total number of athletes in each race was inetlids an offset, to account for the

lower chance of winning with more competitors. Effects were estimated for top athletes with a
reasonable chance (300%) of winning a medal. A difference between packs in chance of winning a
medal was deemed clear ifliad acceptable uncertainty (90% confidence interval) in relation to the
smallest difference of 10% (one extra medal in 10 races).

In the first pack, percent chances of winning in solo through large packs were 56, 66, 62, 49 and 29.

In the second pack theorresponding chances were 11, 18, 42, 31 and 20, while in the third they

were 35, 40, 5, 13 and 17. Chance of winning dropped dramatically for 4th, 5th and 6th cycling
packs. In general, percent differences of >15 between any two packs were clear, @lihein
F2f{f26Ay3 NBO2YYSYRIGAZ2YyaX 9yRAYy3dI (GKS 0eoO0fS LKI
triathlete, when the pack has up to five riders. The triathlete should initiate or join any group
breaking away from a large or possibly moderate Imtkp If a pack of this size is 2nd or 3rd, the

triathlete should join a breakaway only totallingb4riders. Breaking away from a small second pack

is not advisable unless it is to join the first pack. Finally the triathlete should avoid ending the cycle

phase in 4th or later packs.

This method of analysis has provided useful recommendations, but some outcomes were unclear in

spite of a large amount of race data. An analysis of finishing position rather than medal winning
should be investigated for posggimprovement in the precision of the estimates.
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SESSIOMN: RUGBY

POD 15.1
A three dimensional analysis of swing motion during kicking in Rugby and Gaelic football players

Aishwar Dhawan & Cathy Craig
School of Psychology, Queens UniveBsdtyast, Northern Ireland

A wide range of skills form the foundation of performance in the sports of Rugby and Gaelic football.
Although several detailed studies have been carried out on injgky prevention (Gabbett et.al,

2010; King et.al, 2006), mmal information is available about the kicking technique players use to
a02NB | WWSyFftdeQ Ay wdz@oe 2NJ | WFNBESQ Ay DIS
importance of certain leg swing characteristics-prest kick and rotational dynamics lmwer body

segments, as critical factors for effective kicking in soccenghie 2002a, 2006Honget al.2011;

Sakamotoet al. 2010). The purpose of this study is to perform ard@pth analysis of kicking

technique used by Rugby and Gaelic football kicking experts to see if the kicking actions are guided

by similar principals or whether successful kicking is more sport specific.

This study used an optelectronic system (Qualisys, 1989) to record three dimensional marker
positions, carefully placed on key anatomical landmarks to obtain full positional information that

could be used for subsequent modelling of the leg swing lerqfEMotions, 1997). An outdoor

motion capture set up was used to capture the movements of ten (5 experts, each for Rugby and
DFStAO F2200ltf0 RAFTFSNBYG SELISNI LXFeSNAR (1 AO1 A\
I WFNBSQ FJamw&Y | FAESR RA

The data presented will show a detailed kinematic analysis of the kicking actions with a focus on the
timing related kinematic variables in both sports. An analysis of kinematic differences and
similarities in kicking technique in Rugby and Gdelitball will be highlighted and will allow us to
identify parameters related to skill transfer from one sport to another.

Gabbett, T., Jenkins, B. Abernethy, B. (2010) Physical collisions and injury during professional

rugby league skills trainingaurnal of Science and Medicine in Spd&(6): 578-583.

King, D.A., Gabbett, T.J., Dreyer,& Gerrard, D.F. (2006) Incidence of injuries in New Zealand

national rugby league sevens tournamedburnal of Science and Medicine in Sgffi¢2): 110-118.

Nunome H, Asai T, lkegami Y, et al. (2002) Fdireensional kinetic analysis of sifteot and instep

soccer kickdMled Sci Sports Exesl: 2028;36.

Nunome H., Lake, M., Georgakis&AStergioulas, L.K. (2006) Impact phase kinematics of the instep

kick in soccerJournal of Sport Scien¢@dg: 11-22.

Hong S., Chung S., Sakamoto% Ksai, T. (2011) Analysis of the swing motion on knuckling shot in
soccerProcedia Engineering3: 176-181.

Sakamoto, K., et.al. (2010) Kinematic$oaft joint in femalesoccerplayers during ball impact phase

of kicking.Procedia Engineering: 2549-2554.

Qualisys AB, Sweden (198Qualisys Motion Capture Systetns WK (G G LIYK K g 6 ¢ @) dzI t A & ¢
accessd 12 Jan 2012.

GMotions, Baltimore, US (1997) GMotion Research Biomechaniess WKUOGLIYKK GG 6
Y2UA2Y PO2YKAYRSEDGLIKLIQd [Fad | OOSE4SR MH WIY HAMH
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POD 15.2
Experienced and novice rugby union players had the same physical exertion during small sided
3 YSaXodzi RAFFSNBY G 3IFYS LISNF2NXIyOSa

Luis Vaz, Nuno Leite, Paulo Vicente Jodo, Bruno Goncalves MAcEy & Jaime Sampaio
Research Center for Sport Sciences, Health and Human Devel¢@hd#asD)Portugal

Recenttechnological innovations have made global positioning system (GPS) a new and valid
method to quantify movement patterns and physical demands in sgodufts, & Duffield2010,
Gray,et al, 2010). GPS provide a detailed description of player movemenaddsnand can assist
teams and coaches from a tactical view poiftte purpose of this study was to compare the physical
exertion and game performance of experienced and novice rugby union players when playing small
sided games (SSGSs).

Forty male rugbyplayers participated in eight rugby SSGs overveedk period. Each rugby SSG
involved 6 players per team, lasted-tinutes and was performed continuity with no interval. The
playing areas used were 60x40m. For quantifying physical and movement demandsdvine GPS

unit's (SPI EliteGPSports SystemAustralia) and a heart rate (HR) belt (Polar Elediempele
Finland) to incorporate HR data. The GPS units captured data at 5Hz throughout the duration of each
game (12min), and recorded 6 varying zan@elocity were compared against timing gates (km/h),
estimated distance (m) mean %, heart rate, altitude, latitude and longitude.

Repeated measures ANOVA showed that the single effect of partial distances was statistical
significant (p< .001), with pawise differences in all, exception made in the pair Zoréofe 3.

There was no significant interaction with group (p= .970). Additionally, indepenetest showed

no differences between groups regarding total distance covered (p= .307). The singkeoéffe
percentage of time was statistical significant (p< .001), with pairwise differences in all pairs. Again,
there was no significant interaction with group (p=.302). The independdsstt showed no
differences between groups regarding total impacts (p#2). Results from game actions along with
group comparison performed with Maswhitney-U test and noAlJ- NI YSUNR O STFFSOI
delta) showed differences in all analyzed actions but balls out and free kicks. The differences in
tackles, passes arithys were substantial.

Although the available literature is consistently suggesting the usage of rugby SSGs to
simultaneously achieve appropriate conditioning, technical and tactical performances, the present
study point out the fact the possibilityf @chieving specific physical conditioning without performing
adequately (technically and tactically).

Coutts, A. J., & Duffield, RR010) Validity and reliability of GPS devices for measuring movement
demands of team sportsournal of Science and Meade in Sport13, 133135.

Gray, A., Jenkins, D., Andrews, M., Taaffe, D. & Glovd@(¥0) Validity and reliability of GPS for
measuring distance travelled in fielthsed team sportslournal of Sports Sciences, 13191325
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POD 15.3
A network analysis of the contribution of turnovers to defensive performance in Rugby World Cup
2011

Saski kh', Takumi Yamamofp Jun Kuroiwi Kensuke IwabuchiRyuji NakatakKe Jun Murakanij
Hironobu Shimozorfp Masahiko Miya® Takuo Furukawa YuichiUend, Takashi Katsufalchiro
Watanabé & Ichiro Kond

Nagoya University, Nagoya, Japan

*National defense Academy, Yokosuka, Japan
*Ryutsu Keizai University, Ryugasaki, Japan
*Fukuoka University, Fukuoka, Japan

°Kyusyu Kyoritsu Universitgitakyusyu, Japan
®Toyota motors, Toyota, Japan

"Tsikuba University, Tsukuba, Japan

#Tokyo City University, Tokyo, Japan
®Japanese rugby football union, Tokyo, Japan.

The aim of the current study was to identify the rugimion gamerelated statistics hat
discriminated the defense performance in close and balanced games in International Rugby Board
(IRB) world Cup competition 2011. Despite 2009 rules amendment for advantage to the attacking
side (severe limitations on the defensive side in the tackh®, numbers of try scores in Rugby
World Cup has decreased (6.9 tries in 2003, 6.2 tries in 2007, and 5.5 tries in 2011). It suggested the
defensive capabilities improvement. To raise the evidence to discuss defense, the current study was
to focus the defesive turnover situations in the game and to apply the social network analysis on
2NBIFYATFGA2yFE adGN}XiS3ed ¢KS NBadA# G adza3asSadasSR
by two man) situation of positional characteristics.

Data were derived fom 20 matches of closed and balanced scores by cluster analysis. The ration of
the two men tackled turnovers was 31% ( 204 / 660 ) in all tackled turnover situations. For
understanding the two positional relation structure, the frequencies of double tdcklenover

were plotted in the adjacent matrix ( 15 * 15 ) and calculated #igenvector centrality. The

OFtOdzA FdA2y YR yS8ié2N] YFLLAYI LINBINIY 6+& YL

alAy R2dzotS GFO1ftS 02y NRKOG dzi 2 NiositionS Night bé ¢ érutial G ¢ € >

Fdzy QOUA2y Ay a@aR2dzofS GFO1ftSR Gdz2NYy2@3SNJ Ay wdzaoe
with wining sides characteristics, the formers were suggested some out of the balanced networking
systems. The network analysis (ginetheory) would present some strategic and tactic knowledge for
planning in the game, practice, and the communication situations.
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POD 15.4
Tackling in Super 15 Rugby 2011

Michele van Rooyen
Centre for Human Performance Scientksversityof Stellenbosch, South Africa

In Rugby matches players are frequently exposed to multiple physical contacts and tackles and as a
result good defensive and tackling skdl® required (Gabbett & Kelly 2007 Success in rugby has

also beershown to be linked with tackle frequency and taeglproficiency (Ortega et aR009, van

den Berg & Malan, 201@an Rooyen ddl., 2008 and Vaz et al., 2011

541 F2NJ dKA&a O2YLI NY 6AQPS &addzReé ¢SNBE AgahdedS Ol SR -
Rugby Analysis System during the 2011 Super 15 rugby competition. The data collected were the

YdzYo SN 2F LRAydGa O2yOSRSRT LRAyidia RAFTFSNBYOST yd

¢tKSNB 46SNB Iy @SNI3IS 2F wmoddsRX¥y (o nO{t55m olpO Tt &5 0
match. The data was combined into Forwards (n = 8) and Backs (n = 7) it was discovered that
Forwards contributed 64.4 % + 6.1 SD and the Backs only 35.6 % + 6.1 SD (P < 0.05). There was a 1.2
times greater probability ba Forward successfully completing a tackle than would occur by chance

and a 1.8 times greater probability a Forward would successfully execute a tackle than a Back. The
WYAZASRQ GFO1tS RIFEGE g1 & Y2NB Sljdz tké45.7 R A HMANK 6 dzi ¢
SD) (P > 0.05). The contribution of the Back Row Forwards to the final tackle count was significantly
higher than that of the Scrumhalf and Fly half, Centre and Wings and Fullback groups (P < 0.05) for

GFrO1tSa WYl RSQ® gréui BontribiNa Indare than the WihgS W Fullback for

GFO01t84a WYFIRSQ 6t f nonpod® ¢KSNB 6SNB y2 &A3IyA
GFrO01fSa WYAaasSRQ ot B ndnpod 9EFYAYlLGAZY 2F (K.
L FEeSR o0& G(8Fvya Ay GKS (2L) ¢ 6SNB 62y 6AGK TFS¢
NEYFAYAYI ¢ GSFHYaod ¢KS LISNDSydr3Is 2F wyraasSrRQ il
significantly between winning and losing teams. Forwards from wirinifg- Y4 WYAa434SRQ TS5
OpH®C 2 PA® podc 22 F2NI sAYYAYI FyR t2a8Ay3 NBALS

winning vs. 46.3 % losing).

¢tKSaS RIFIGlFI AYRAOFIGSR GKIFIG GKS LISNOSydGlF3IsS 2F WYA
final result of the game and thus the final log position at the end of the conference stage of the
tournament. In addition there were fluctuations in the percentage contribution that the Forwards

FYR GKS . F01&a YIRS (26l NRaAaSRIK Si IFTAYIISa GFSyFRr QBK ALAS N
outcome of the match.

Ortega, E., Villarejo, & Palao, J. (200®ifferences in game statistics between winning and losing
rugby teans in the six nations tournamenlournal of Sports Science and Medic816523527.

van denBerg, P. & Malan D. (201®latch analysis of the 200€uper 14 rugby union tournament
African Journal for Physical Health Education, Recreation and D#n&80593.

van Rooyen, M.K., Rock, K., Prim, S.Ka&bert, M.l. (2008). The quantification of contacts with
impact during professional rugby matchebiternational Journal of Performance Analysis in Sport
8(1) 113-126.

Vaz, L., Mouchet, A., Carreras, & Morente, H. (2011)The importance of rugbgamerelated

statistics to discriminate winners and losers at the elite level competitions in close and balanced
games International Journal of Performance Analysis in SAdrt130141.
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POD 15.5
The effect of game location on positional profilekiring a competitive season in professional
rugby union: Implications for the coaching process

John Francis & Gareth Jones
Insititute of Sport & Exercise Scierldaiversity of Worcester, Worcester, UK

Previous studies within rugby union have examinedious aspects of performance including
performance profiles (Ree€l Hughes, 2006) and positiespecific performance indicators (James et

al., 2005). The investigations have provided an insight into the relative demands and effectiveness of
each positionhowever, the impact of game location has not been considered. It is suggested that
home teams play an attack dominated style (Thomas et al., 2008) and therefore the aims of the
present study are to examine the impact of the game location on positionalgsaff a professional

rugby union over a competitive season and also gain an insight into the implications for the coaching
process.

Match analysis: Twentgight competitive matches (14 Home; 14 Away) from the 2010 English
Championship were analysed using the SportsCode elite system (Sportstec). All fifteen playing
positions were fully coded utilising 31 performance indicators: Minplaged prior to substitution;

Total tackles attempted; Effectively completed tackles; Ineffective completed tackle; Assisted tackle;
Missed tackle; Jackal; Kick pressure;-Batland; Pass; Into contact; Ball out of tackle; Recycle; lost

in contact; Tackdd into touch; Hammer; Ruck clears; Try; Handling error; kick; Penalty conceded,;
Penalty won; Turnover conceded; Turnover won; {aoethrow; Lineout jump; Lift; Maul attack;

Maul defence; Scrum engage; Set piece error (Inter operator reliaQifityeror score 0.85+0.26).
Coach interview: A sersiructured interview was conducted with the team Head Coach to consider
the game location positional profiles and their subsequent use within the coaching process.

Match AnalysisMann Whitney U tests ident#d no significant (p<0.05) differences between the
home and away location scenarios for all the performance indicators coded. Interesting findings
included: All forwards (except the No.8) completed more tackle attempts at home (Home 65; Away
61) in contrasto the backs whachieved a greater number of tackle attempts (Home 33; Away 37)
when away (except the right winger). Generally, there tended to be a higher number -afi-hathd
occurrences among all players (except the right second row antidol)when playing away from
home (Home 146; Away 169). Coach Interview: Thematic content analysis of the interview
highlighted that the coach did not fully engage with the performance analysis support afforded and
despite acknowledging the interesting naturetbé information presented admitted that the results
would not be used within the planning process.

The study has identified that game location has little impact on the positional profiles in rugby union
over a competitive season however the elite Prersiigp rugby coach has emphasised the need for
individual playesspecific information to assist in player development as opposed to general
positional profiles. However, the importance of the positional demand information for use by the
multi-disciplinary apport staff, as opposed to the coach, has been highlighted.

James, N., Mellalieu, S. & Jones, N. (2005) The development of psgiéoific performance
indicators in professional rugby unialournal of Sports Scienc@8: 6372.

Reed, D. & Hughes, .M2006) An exploration of team sport as a dynamical systatarnational
Journal of Performance Analysis in Spa@): 114125.

Thomas, S., Reeves, C. & Bell, A. (2008) Home advantage in the Six Nations Rugby Union
Tournament Perceptual and MotoBkills 106: 113116.
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POD 15.6
An analysis of ruciplay during the RBS Six Nations 2010 rugby championship

Wilbur J Kraak

Department of Sport Science, Stellenbosch UniveRsyublic oSouth Africa

In the strive for success in rugby union, it is important for coaches, sport scientist and trainers to
adapt their current training programs (conditioning, technical and tactical) and methods (training
drills and time spend on each facet of play), espgcighen changes (law changes or admendants)
occur in the action varaibles of the sport (Ea®eslughes, 2003)To the researchers knowledge
limited publiced studiesn this regard could be found that specifically focus on the analysis of the
number of plagrs committed at ruciplay. The aim of this study was to compare the ryotay
during two halves of the 2010 Six Nations Rugby Championship matches.

Fifteen matches (N=15) in total were recorded on video and was analyzegkdnys of the tagging
function of a Dartfish Team Pro video analysis software packagesion 4.0.6.0, Rte de la Fonderie

6, CP 53 1705, Fribourg 5, Switzerlandh ruck was defined according to either (i) the IRBs
definition which is that a ruck is d@pse of play where one or more players from each team, who are

on their feet, in physical contact close around the ball on the ground when open play has ended or
(i) when the referee indicated that a ruck has been formed. The frequencies of the rucke will
recorded per match and team (a ruck was assigned to a specific team when they had possession of
the ruck ball when the ruck is formed). Successful (S) rucks will be recorded in terms of whether
possession of the ball was maintained. Unsuccesful (WR3$ mill be recorded in terms of whether
possession of the ball was lost. The number of attacking and defending players at the ruck will be
determined by how many players binding on each other while on their feet. The location on the field
where the ruck vas formed will be recorded zonally accoring to the classification by Van Rebyen

al. (2010). The data was analysed by an experienced performance analyst (Level 4 accrediated
performance analyst). The frequency, outcome (successful or unsuccesfullprioaati the number

of aattacking and defending players commited at the rddke same person analyzed all the games

so as to prevent interpersonal variability in the different observations and interpretations of
activities.

There were 736 and 742 ruckgrited, 92 % and 91% were successful respectively during’taad.

2" half respectively. The zonal locations for successful retention at rucks were made up as follows:
1% half (A S=23%); (BS= 49%); ((5= 25%) and ([3=3%) and"2half (A S=20%); (BS= 48%); (5=

27%) and (BS=5%). The attacking players committed at successful retention of rucks were made up
as follows: 1 half (I S=81%); (2S= 94%); (35= 95%) and {£=93%) and"2half (- S=88%); (XS=

90%); (3 S= 9%0); (4 S=100%) and {5=100%). The defending players committed for unsuccessful
retention of the rucks were made up as follows:Half (I- US=36%); (AJS= 52%); (3JS= 5%) and

(4- US=7%) and"2half (1- US=36%); (AJS= 20%); (3)S= 25%) and {WS3=3%).

The study revealed that 49% and 48% of the successful rucks were formed in zone B foarhe 1

2" half of matchplay respectively. Rucks were most successfully retained when 3 or 4 players were
committed during the first and second half. Ruckerev mostly unsuccessfully when 2 and 1
defenders were committed respectively during théand 2 half.

Eaves, S. & Hughes, M. (2003) Patterns of play of international rugby union teams before and after

the introduction of professional statusnternational Journal of Performance AnalysisSport 3(2),
103-111.
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SESSIONG: EQUESTRIAN

POD 16.1
Motivational orientation and support perception of yong riders in the United Kingdom

Samantha Penrice, Charlotte Brigden, &téd Tinsley & Jaime Martin

Motivational behaviour in sporting achievement has been investigated for over six decades. Elite
athlete development is now centred on the long term development of individuals from childhood,
the focus of much research has turned to determining what nadéis young athletes to participate

and ultimately succeed in their sport. Motivational research in equestrianism has primarily been
conducted on a smaficale through focus groups and interviews, focussing on elite and sub elite
athletes. At present, no w& has used largscale data collected from young riders. Motivational
orientation can be broadly categorised as intrinsic or extrinsic, where the latter can be detrimental
to young athlete participation levels when they, in their view, fail to achievé theal of winning
(Curran et al., 2011). Long term athlete development (LTAD) research has highlighted the
importance of avoiding early investment in a single sport in favour of sampling a range of sports at a
young age. This concept is reinforced in #guestrian industry through the publication of the

NAGAEGK 91jdzSaiNAlFy CSRSNIGA2YyQa [¢!5 FNIFIYSE2N] o

been identified as a causative factor in drop out (Cuetial.,2011). Many factors can influence the
motivational climate of young athletes including parentét@C1999; Malete 2006foaches (Vazou

et al,, 2005) and peers (Vazet al., 2005). As equestrian sport is both time and resource intensive,
it is rarely the case that a child can participate withthe help of an outside party and less time is
available to participate in several other sports. For this reason, it is hypothesised that the
motivational climate is a significant influencing factor in prolonged participation in equestrian sport.
The aim 6 this investigation is to determine the motivational orientations of young equestrians in
the UK, as well as their perception of support from coaches, parents and peers. In order to do this a
large scale questionnaire has been launched and made avaitabilgers under the age of 18 in the
UK. Sport and activity participation, competition level and perceptions of support are explored.
Motivational orientations are determined through blinded questions. Preliminary results indicate
that perceived coach suppt is more important than parental and peer support to young
equestrians and that intrinsic motivation is most prevalent in those who do not participate in any
other sports. The findings of this research will show present involvement of young riderssegba
whether current understanding of motivational orientation and LTAD are applicable to equestrian
sport.

Goté, J. (1999) The influence of family in the development of talenpamtsThe Sport Psychologist
13.

Curran, T., Appleton, P., Hill P. asdll, H. (2011) Passion and burnout in elite junior soccer players:
The mediating role of setfetermined motivationPsychology of Sport and Exercik2

Malete, L. (2006)Goal orientations, sport ability, perceived parental influences andy2 dzii K & Q
enjoyment ofsport andphysicalactivity in Botswanalnternational Journal of Applied Sport Sciences
18(2).

Vazou, S.Ntoumanis, N. & Duda, J. 2006)NBRA Ol Ay 3 e2dzy3 | (Kt SiSaQ

function of their perceptions of the coacland peer- created climate Psychology of Sport and
Exercise7.
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POD 16.2
Anthropometric and fitness characteristics of female novice, intermediate and advanced level
Event riders

JennilLouise DouglasMike Pricé & Derek M. Peters

YInstitute of Sport & Exercise Scierigersity of Worcester, UK
“Coventry University, UK
*Faculty of Health & Sport Sciencesiversity of Agder, Norway

Enhanced anthropometric and fitness characteristics are evident in higher levels of performance
many sports and knowledge of anthropometric and fitness characteristics can help with selection
and competition preparation (Roetert et al., 1996; Keogh et al., 2009). There is however, limited
research investigating such characteristics in equestrthfetes (Meyers & Stirling, 2000; Meyers,
2006) with none conducted with competitive riders. The aim of this study was to investigate the
anthropometric and fitness characteristics of female Event riders competing at different Event
levels.

Anthropometricmeasurements included height, mass, circumference (waist, hip, mid thigh and mid
upper arm) sum of four skifolds with fitness tests to assess lower body strength (isokinetic
dynamometry, single leg isometric wall squat), upper body strength (1 minuifiea press up

test), core strength (plank to fatigue, front abdominal power test), reaction arordmation (Batak

wall), grip strength (handheld dynamometry), balance (single leg stance, eyes closed), and maximal
aerobic power and lactate threshold ing cycle ergometry. A one way ANOVA was used to
investigate differences between competitive levels.

In the current preliminary sample [16 riders: 6 Novice (age 30.83%9.5years, height 165.7+2.7cm,
mass 64.61x4.4kg); 6 Intermediate (age 25+5.8years, hel@iit8+4.8cm, mass 65.5+9.1kg); 4
Advanced (age 33.5t5years, height 170.4+6.9cm, mass 65.9+6.8kg)], there are no statistical
differences between competitive level for any variable. There are however, trends for greater core
stability and leg strength at giher competitive level. The final sample is expected to contain 20
riders per competition level, thus increasing the possibility of the current trends becoming
statistically significant differences in sport relevant anthropometric and fithess measures.

Keough, J.W.L., Marnewick, M.C., Maulder, P.S., Nortie, J.P., Hume, P.A. & Bradshaw, E.J. (2009) Are
anthropometric, flexibility, muscular strength, and endurance variables related tehelal velocity
in high and low handicapped golfer33CR23(6): 18411850.

Meyers, M. & Sterling, J. (2000) Physical, haematological, and exercise response of collegiate female
equestrian athletesJISMPF40: 131138.

Meyers, M. (2006) Effect of equitation training on health and physical fithess of college females.
EJAP98(2) 177-184.

Roetert, P.E., Brown, S.W., Piorkwoski, P.A. & Woods, R.B. (1996) Fitness comparisons between
three different levels of elite tennis playe3dSCRL0O(3): 139143.
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POD 16.3
Timing factors in equestrian performance

Sophie Arundef Lucy Holres

Cardiff Metropolitan University, CardlffK

Performance analysis research of show jumping is sparse, despite the use of such technology within
British Equestrian since 2002 (British Eventing, 2007). Understanding the factors that corntribute
success in show jumping is essential when preparing the horse and rider combination for
performance. As competition levels progress, the complexity of the courses constructed increases,
putting a greater significance towards the understanding of optiapproach strategies. The aim of

the current study was to investigate whether optimal riding strategies can be identified via the use
of performance analysis techniques during the show jumping course of a British Eventing event.

Seventy six (n=76) comiiers were analysed with angle of approach to the fence, the number of
strides within the direct route before the fence, and the ground times between each fence recorded.
Results data were grouped between competitors of successful clearance rounds émeRijose

that obtained faults (n=49). Nine of the 14 split times and 10 of the 14 cumulative round times were
normally distributed according to Kolmogor®mirnov tests (p > 0.05). Therefore, nonparametric
procedures were applied. A series of Manitney U tests compared the split times and
cumulative round times to each fence between competitors with clear rounds and those who
obtained faults. Further Mankvhitney U tests were used to compare the split times and
cumulative round times to each fendmtween the competitors who cleared individual fences and
those who did not. MariWhitney U tests were also used to compare the steps taken after turning
into a fence between competitors who faulted and those who cleared for the 7 fences that followed
curves in the course. The 6.14+0.45s split time to the final fence by those with clear rounds was
significantly shorter than the 6.46+0.58s for those with faults (p = 0.015). The fifth fence was the
second fence of a double jump. The 0.56+0.01s split tionthis fence by the 3 competitors who
faulted at the fence was significantly longer than the 0.48+0.08s for the 73 who cleared it. There
were no other significant differences found in the timings (p > 0.05). No significant differences were
found betweenthe number of steps taken to any of the fences following curves between
competitors clearing and faulting at those fences (p > 0.05).

Timing data showed controversial evidence to the effectiveness on success in show jumping events.
The current study hasllawed an insight into the strategies that could be developed to help
competitors establish specific training methods to improve their individual rate of success to move
through the levels of British Eventing,

British Eventing (2007)sing PerformancAnalysis as a Training Tool.
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POD 16.4
A preliminary investigation into the effects of jumping saddle design on rider posture

Casie White & Lauren Birkbeck

Nottingham Trent University, Nottingham, UK

Rider posture plays a significant role in the oneness of horse and rider @ alg 2010). The
correct (balanced, free and supple) seat forms the basis for effective communication with the horse
via the application of the aids (Belton, 1997). It is also important for rider safety (Petain

2004). Although posture is known to vamth skill (Schilet al, 1993, Kangt al., 2010), the shape

of the saddle seat is thought to influence the position of the rider (Belton, 1997). Manufacturers of
more recent close contact saddle designs claim to put the rider in closer contact withotise,

aiding balance via the reduction of bulk between the horse and rider (Devoucoux, 2010). What is
not clear however, is whether the change in saddle design has an effect on rider posture.

Nine experienced riders took part in this cross over desigstudy, mean height 1.69m (£ 0.08m),

mean weight 59.42kg (x 7.42kg). All participants rode the Ride Master Pro 2006 (Racewood
Equestrian Simulators, Cheshire, UK). Circularadalsive markers of 3.5cm diameter were placed

on each rider at selectednatomical landmarks, in accordance with Sahilal. (1993), Lovetet al.

(2004) and Teradat al. (2006). Participants rode in 2 saddles with the same stirrup leathers and
A0ANNYzZLIAT | aAy3tsS Tt Ll Y2RSNY Hood @yefgmpsaddlé + OG Q
with two saddle flaps (TS). A standardised exercise routine was followed for each subject at halt,

walk, sitting trot, seated and forward seat canter. For each saddle, once participants had completed

the exercise, stirrup leatheehgth was measured; from buckle to the top of the stirrup iron.

Data were captured (240 Hz) using a Casio EXILINFHEROO and footage analysed using Dartfish
ProSuite® version 5.0. Data analysis was performed using SPSS version 19. Statigtiaakeignif
was set at P = 0.05.

Individual preferred stirrup length was analysed and it was found that participants rode with
significantly longer stirrups (t =3.124, P = 0.035) in the close contact saddle (mean = 50.66 cm *
4.27 s.d) than the traditionaladdle (mean = 46.10 cm % 2.60).

Absolute angles for hip, knee and ankle were analysed for each gait and no significant differences
were identified for ankle or hip in walk, trot and seated canter (P > 0.05) however significant
differences were found fothe knee in walk (Z =3.97, P < 0.001), trot (Z4.18, P < 0.001) and
seated canter (Z =2.65, P = 0.008), with the CC saddle resulting in smaller knee flexion angles
throughout. In forward canter, there was no significant difference in knee or amdée (P > 0.05)

but a significant difference in hip angle was found Z§0, P = 0.012). The CC saddle was found to
have a median absolute angle of 128.1° compared to the TS saddle (133.3°).

The results from this preliminary study are of interest asvould appear that saddle design
significantly affects rider posture. Whether the resultant posture has any effect on rider
performance is unknown at this stage but this has highlighted areas of research into rider posture
and the effect of saddle desighat warrant further investigation.
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POD 16.5
The effects of rider specific Pilates on rider position from a lateral view: a six week study

Eleanor R. BodénCharlotte Brigdeh& Hayley Randfe

Duchy College, Stoke Climsland, Cornwall, UK
“Myerscough College, Bilsborrow, Preston, UK

The equine industry and rider community is increasingly acknowledging that rider strength and
fitness is vital in achieving the best results in competition. Other sporting disciplines are more aware
of the potertial of the utilisation of additional methods to improve performance such as Pilates. For
example Pilates is commonly used to develop optimal strength and balance in modern dance and
ballet. In the absence of published work on the benefits of Pilatesdar posture, the aim of this
study was to investigate if Pilates improves rider posture whilst mounted.

Riders (n=10) undertook a British Dressage recognised, Pilates training regime for a total of 6 weeks.
The measurements were taken on horseback betbmePilates training commenced, after the third
session and a final filming session was carried out after the six weeks, in walk, rising trot, canter left
and canter right. Each rider had 3D spherical markers attached at specific anatomical landmarks; top
of hat, shoulder, hip and heel. Using Quintic Sports Biomechanics Video Analysis Software package a
line was drawn through the hip marker and the deviation of each marker from this line was
recorded. All data were normally distributed and Multivariate Amse of Variance was used to
determine the effects of individual (rider), time (week) and horse gait.

Engagement in a Pilates training regime had a significant effect on rider position (from a lateral view)
(F2,316=35.81; p<0.001). The mean deviationnfréhe ear, shoulder, hip heel (ESHH) alignment prior

to the Pilates was 50mm = 70mm in comparison to the (30mm + 41mm) after the 6 week course had
been completed. Rider profiles and horse gai§:(E37.11; p<0.01 and;kg&31.49; p<0.001
respectively) Bo had a significant influence on deviation from the ESHH alignment. Other factors
such as rider profiles {l=37.11; p<0.01) had a significant effect as well as the effect of gait on the
deviation from the ESHH alignment. The largest variation inatewi was found between walk
(29mmz47mm) and rising trot (55mm = 60mm) which is in line with other literature findings on the
impact of the rider whilst travelling in walk and rising trot.

Even though the study was undertaken on a relatively small saonfpRritish Dressage affiliated

riders, this study suggested significant results that using Pilates as an additional exercise method
over a six week period leads to a significant improvement in rider position.
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PosterPresentatios

POSTL.1: SOCCER
POST 1.1.
Relative number of outfield players as a constraint on coordination dynamics in futsal

Bruno Travasso$, Luis Vildr, Duarte Aratjd° & Tim McGarr§

'University of Beira Interiolortugal “CIDESR Research Center in Sportdealth Sciences and
Human Development, PortugafFaculty of Human Kinetic®ortugal “Luséfona Universityof
Humanities and TechnologieBprtugal *CIPER; Interdisciplinary Centre for the Study of Human
Performance, Portuga‘fUni\ersity of NewBrunswick, Canada

In this communication we sought tonprove the understanding of game dynamics in futisgl
examining how the relative number of outfield players constrains coordination patterns in futsal.
More precisely, we compared coordination in twonditions: (i) equal number of attackers and
defenders GK+4v-4+GK) and (ii) numerical advantage of attackbré4+GK)For the GK+4-4+GK
condition, 71 players (25.31+4.73 years) played 10 futsal games in the 2009 Lusophony Games held
in Lisbon. Fothe 5-v-4+GK condition, data were obtained from a 10 practice tasks of the National
Futsal University Team of Portugal in which participate 15 players (23.25+1.96 years). Ten sequences
of play ending in a shot at goal (without transition in ball posse3¥sioere analyzed for both
conditions.Player and ball coordination were captured from all trials using single video camera and
digitized using TACTO softwdFernandes et g12010)(coefficient of reliabilityR=.999). The angles

of each player and the ball to the goskre computed, andelative phase obtained using Hilbert
transform (Rosenblurnet al. 2010)or: (i) attackerattacker dyads, (ii) defendetefender dwds, (iii)
attackerdefender dyads, (iv) attackdrall pairs and (v) defenddyall pairs.

Results othe attackerattacker dyadic coordination revealed no preferred phase attraction for each
condition. The defendedefender dyadic coordinatiofor GK+4v-4+GK showed no preferred mode
of coordination, whereas irb-v-4+GKit was observed a strong attraction (25%) to-pimase
coordination The attackerdefender dyadic coordination showed weak attractions-89° phase
(14.83%) and iphase (14.34%) forGKv#4+GK and &-4+GK game conditions, respectively. The
coordination of the attackeball pairings revealed a flat distribution for both conditions, in which no
obvious phase attractions were observed. Finally, stré8@f phase attractions were also showed
for defenderball pairings in conditions-64+GK (24.96%) and GK#+4+GK (19.77%).

tKSaS NBadzZ G6a RSY2yaluN) GSR GKFd AYyONBlFaiay3d GKS
attacker than defenders) constrained defenders to become more couplespbace and time with
GKSYaSt @Sa FyR GKS olftfto /2y@SNBEStfEe&s GdlrO1SNEQ
variable for both game contexts. Finallyjumerical advantage of attackefsrced defenders to

coordinate their displacements symmetaily with the attackers-80° to inphase) to protect the

paths to the goal.

Fernandes, O., Folgado, Buyarte, R., & Malta, P. (201®alidation of the tool for applied and
contextual timeseries observatiorinternational Journal oBport Psychology, 43up. 4), 6&%4.

Rosenblum, M., Pikovsky, &,Kurths, J. (20043ynchronization approach to analysis of biological
systemsFluctuation and Noise Lett, #53L62.
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POST 1.2.
Small sided games in football with universitgmale players

Sandra Esteves, Luis Vaz, Nuno Leite, Bruno Gongaltiemo&Macas
Research Center for Sport Sciences, Health and HDmaglopment (CIDESPBprtugal

Recent technological innovations have made global positioning system (GPS) a nexalidnd
method to quantify movement patterns and physical demands in spgodufts, & Duffield2010,
Gray,et al, 2010). GPS provide a detailed description of player movement demands and can assist
teams and coaches from a tactical view point. The purmdghis study was to analyse the effects of

a football teaching program (FTP), the number of players (NP) and coach encouragement (CE) on
physiological demands, perceptive exertion, kinematic performance and technical/tactic
components.

Twelve universitystudents participated in this study (age 18.3 + 0.7 years, weight 58.5 + 6.4 kg,
height 1.6 = 0.1m, BMI 22.8 + 1.7; mean % standard deviation). Foursidedl games (SSGs) were
applied: 6x6 at the beginning of FTP; 4x4; 6x6 at the end of FTP (withoah€Ex6 (with CE). A
constant pitch area of 225hper player was kept. During all SSGs the heart rate (HR), distance,
speed and rating perceived exertion were recorded. The SSGs were recorded to further
technical/tactical analysis. For data analysis wsedi the descriptive statistics and inferential
analysis, using thstudent ttestand theWilcoxonnonparametric test.

Significant differences (p <0.05) were noticed in all components except for the HR. Results have
shown that this FTP brings benefits ttee technical/tactical and kinematic levels. The number of
players is the variable which most influences the components analyzed. The reduction of the NP
promoted the increased intensity and distance covered at a slow speed, as well as increased
technicaltactical indicators. The use of CE increased the intensity and distance covered at higher
speed (> 17,9 km/h) as well as the number of goals. Reduce the distance covered at lower intensity
(0 at 6 km/h) and total distance covered.

Coutts, A. J., & Duffél R.(2010) Validity and reliability of GPS devices for measuring movement
demands of team sportdournal of Science and Medicine in Sfk8t.133135.

Gray, A., Jenkins, D., Andrews, M., Taaffe, Blder, M (2010) Validity and reliability of GPS for
measuring distance travelled in fielthsed team sportslournal of Sports Science8, 13191325
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POST 1.3.
Do action variables represent success in English Championship Football?

Gethin Rees?, Nic James?, Joe Taylof R D2 N} y +dz61 2 BA O u

!Middlesex University, London, UK
2English Institute of Spgianchester, UK
University oLjubljana, Ljubljana, Slovenia

Empirical research within association football has often used counts of action variables; frequently
labelled performance indicators (Pls), in an attempt to describe differences between teams that are
deemed as successful and unsuccessful (e.g.-Balieseros and Lag#enas 2010; Lageenas et

al., 2010). The premise being that coaches can design practices to control such variables in future
competition (LageéPenas et al., 2010). This current investigation attempts to identify which action
variables couldlegitimately be called Pls, as they actually relate to success in the English
Championship.

22 action variables were collected from 277 matches (201Geason) using Amisco Pro analysis
system (Amisco Pro, Spddniversal, Nice, France). &lgjuare amlysis revealed that scoring the first

goal had a significant effect on the outcome of matches-§ghare= 119.86, df = 2, p<0.05, Phi=
0.68) with home teams winning 70.6% and away teams 67.8% of such matches. Other variables had
much less success in pieting match outcomes.

When teams were categorised as successful (finished top six in the league), unsuccessful (bottom 6)
and midtable (all other teams) Krusk®Vallis analyses showed that successful teams scored more
goals, had more ball possession lith the first and second halves of matches, with more
possession within the opposition territory, had more total shots, with more shots on target, played
more total and forward passes with higher success rates than unsuccessful teams, irrespective of
playing at home or away (all tests p<0.05 or lower). However, when teams were ranked by these PI
scores, top teams did not always finish in the top 6 in the table e.g. QPR who were the top ranked
team were ranked 8for shots of target.

It appears that the action variables used in this study did not reflect match outcomes particularly
well and hence at this stage cannot be deemed performance indicators. However this could be due
to a lack of sophistication in the analysis techniquessibee success was found for their predictive
validity, or because football is so mdiiticeted that successful performance on one action variable
may be counteracted by performance on another action variable. It is therefore suggested that more
complex analsis procedures e.g. logistic regression should be used to determine the extent to which
these action variables counteract each other. In practical terms at this time it is pragmatic to suggest
that coaches use action variable data to provide feedbaclkdividual performances rather than to
guide future performance.

LagoBallesteros, J. and Lagenas, C. (2010) Performancetéam sports: identifying the keys to
success in soccefournal of Human Kineticzs: 8591

LagePenas, C., Lagallesteros J., Dellal, A. and Gomez, M. (20B3merelated statistics that

discriminated winning, drawing and losing teams from the Spanish soccer lebkgueal of Sports
Science and Medicin®; 288293.
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POST 1.4.
Effect of smalsided games on the physical performance of young football players of different
ages and levels of practice

Luis BarnabéAnna Volossovitch &ntonioPaulo Ferreira
Faculty of Human Kinetics, Technical University of Lisbon, Portugal

This study aimed to examine the impact of two sksaded games formats, 3 vs. 3 + GKs (SSG1) and
5vs. 5 + GKs (§SG2), on the physical performance and heart rate responses of young football players
according to their ages and levels of practice.

Thirty male young football players of three different age groups participated in the study-(bj&

15,2 + SD 0,4 years; playing experience: 6 + 1,76 years; height: 1,74 + 0,03 m; weight: 62,6 + 4,2 kg;
Ul7-age: 16,3 £ 0,5 years; playing experience: 7 yydas; height:1,78 £ 0,04 m; 67 = 4,05 kg; U19

- age: 17,4 + 0,5 years; 8,7 £ 2,8 years; height: 1,80 + 0,07 m; weight: 69 + 5,8 kg). Data were
recorded in three training sessions that included two SSGs formats (8 urdtion of each game
interspersed by5 min of passive recovery)fhe pitch size was set according to the following
references: 23m x40m for SSG1 and 33m x 60m for G8SRorts systems SP| RREG used in data
collections.Physical performance of players was characterized by following vesiaf)l distance
covered (D); 2) average speed £gp 3) maximum speed (Rg). Heart rate minimum (HR), heat

rate maximum (HR.) and heart rate average (BB have also been recorde@neway and twe

way mixedmodel ANOVA analysisere used to analyze the effect of S&@mat as well as
chronological age antevel of practice on the lysical performancend heart rate responses of
young football players.

Results of performance of three groups of players in SSG1 and SSissarged in the table 1. The
AAAYATFTAOLIYl RAFFSNBYyOSa o0SiGoSSy LI IFE@SNBQ- LISNF2!
' MTOLDKNZApPpO | YRyl wich OUKIMSmpwET | M 0 LDKHIULG O | YR
OLYKnZnpuo® LG 61 & higherieSperientced Iplayers? demdbdtdtetl Je$® intensive
performance in both game formats. Although no significant differences were observed between
performances of U17 and U19 groups, the change of SSG format had diverse impact on the physical
performance ad HR responses gbung football players from different ages and practice levels.

Results pointed out that age and playing experience have a decisive influence on how the players
manage the functional space and their playing actions during the SSGrephésents a more
evolved tactical behavior with obvious effects on the physical performance of players.

Table 1. Performance profile of three groups of players in SSG1 and SSG2

SSG 1 SSG 2
u16 u17 U19 u16 u17 u19

Mean + SD Mean £ SD Mean = SD Mean+ SD Mean = SD Mean £ SD
D 956,5 + 91,6  881,4+63,9** 853,3+625 988+114,1*" 081,1+ 74,2 056,3+68,F

SPhax 241+17 229+23 223+19 23,63+ 2,04 23,4 +2,02 241+2%
Shug 6,96 + 0,6 6,4 0,47 6,3+ 0,4 7,12 0,81 7,02+0,52*  6,94+0,5%
HRyax 185,6 + 15,13 186,3 +7,2 178,6 +14,3 184,8+11,12 181,6+9,6 178,1 + 7,99
HRuwq 168,9 + 20,2 167,9+9,6  1569+108 160,1+145 161,4+13,07 154,3+93
HR, i, 120,4 + 14,5 111,1+1,05 107,4+143 1059+ 184 104,6 +14,9  101,7+13,8

F AAIYATFTAOLIYld RAFFSNBYyOS o0SiGsSSy ''Mmc YR ! MTOLKN®ApOT F

FAAAYAFAOLIYG RATTSNBy O S  aghificant3iffgfence bameen UTERandv o ¢ bIKIKD D mp G T
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POST 1.5.
The influence of manipulating the defensive playing method on team synchrony in association
football

Ricardo Duarte Bruno Travassd3 Duarte Aratjb& Michael Richardsdn

Faculty of Human KineticBechnical University of Lisbon, Lisbon, Portugal

“Department of Sport Sciences, University of Beira Interior, Covilha, Portugal
*CIDESDPInterdisciplinary Centre for the Study of Human Performance, Portugal

“Center for Cognition, Action and Perceptidnjversity of Cincinnati, Cincinnati, United States.

Successfully performance in Association Football is typically viewed as an expression of a collective
synergy between the individual behaviours of each player. However, certain performance
constraints,such as the defensive playing method, can influence the way team players synchronise
their behaviour. The aim of this study was to analyse how the manipulation of the defensive playing
method influences the collective synchrony of football players durgrppmance.

Twelve undefl7 elite footballers were divided in two teams, with a GK+1+3+1 diamond shape
formation, with players assigned to their common positions. Teams performed two -sitiadl

games in a0 x 42m of pitch size, in which the defensivayptig method was manipulatedn the

first game both teams used zone defence. In the second game players were paired and teams used
martto-man defence. Positional data from the 10 outfield players were gathered using a Global
Positioning SystenfiGPSports, dzA G NI t At 0 gAGK | &bl YL S NIXIGS 2F wmy
displacement trajectories, the cluster phase method (Frank & Richardson, 2010) was used to
calculate timeseries data of team synchrony, as well as the individual synchronisation of egehn pl

with the team (employing relative phase analysis).

Timeseries data of team synchrony is presented in left panel of Figure 1. Mean data showed
considerable higher values for zone defence (0.63+ 0.24) than fortoaaran defence (0.47+0.21),

indicating that zone defence constrained players to enhance the team synchrony of théigldn

movement trajectories in space and time. Frequency histogram analyses (right panel of Figure 1)
Ffaz2 NBGOSIHt SR RAFFSNBYOSa Ay leywRoleddam dethdvioutJt I & S NE
Adopting a marto-man defence implied less attraction for any specific mode of relation and more

spread for the entire spectrum of coordination possibilities. Conversely, adopting zone defence
promoted higher attraction for relativgphase values near 4phase mode of coordination (49.8%
between-30 and 30 degrees), suggesting that zone defence seems to result in more aggregated

team behaviours with increasing stability in the individtegateam coordination.

Figure 1. Variationm team synchrony (left panel); relative phase histograms with analyses between
each individual player and team movement synchronisation (right panel).

Frank, T. D., &ichardson, M. J. (2010). On a test statistic for the Kuramoto order parameter of

synchronization: An illustration for group synchronization during rocking chRirgsica D 239,
2084-2092.
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