
Please  cite  this  article  in  press  as:  Morato  MP,  et  al.  Development  and  evaluation  of  an  observational  system  for  goalball
match  analysis.  Rev  Bras  Ciênc  Esporte.  2016.  http://dx.doi.org/10.1016/j.rbce.2016.08.002

ARTICLE IN PRESS+Model
RBCE-1983; No. of Pages 10

Rev Bras Ciênc Esporte. 2016;xxx(xx):xxx---xxx

www.rbceonline.org.br

Revista Brasileira de

CIÊNCIAS  DO  ESPORTE

ORIGINAL ARTICLE

Development  and  evaluation  of an observational
system for goalball  match  analysis

Márcio Pereira Moratoa,∗, Otávio Luis Piva da Cunha Furtadob,
Diego  Henrique Gamerob, Thiago Pinguelli Magalhãesb, José Júlio Gavião de Almeidab

a Universidade  de  São  Paulo,  Escola  de  Educação  Física  e  Esporte  de  Ribeirão  Preto  (EEFERP-USP),  Ribeirão  Preto,  SP,  Brazil
b Universidade  Estadual  de  Campinas,  Faculdade  de  Educação  Física  (FEF-Unicamp),  Campinas,  SP,  Brazil

Received 1  April  2016;  accepted  9  August  2016

KEYWORDS
Performance
indicators;
Sport  performance;
Paralympic  team
sports;
Visual  impairment

Abstract  Our  purpose  was  to  develop  and  evaluate  an  observational  system  for  goalball  match
analysis. We  used  a  non-participant  systematic  game  observation  method  including  eight  elite
games, video  recorded,  and  randomly  chosen.  Observational  categories  and  performance  indi-
cators were  determined  for  each  offensive  (i.e.,  ball  control,  attack  preparation,  and  throwing)
and defensive  principles  (i.e.,  defensive  balance,  throw  reading,  and  blocking).  The  compre-
hensive method  of  development  and  the  ideal  reliability  levels  (kappa  coefficient  of  0.81---1.00)
of this  protocol  ensure  the  generation  of  quantitative  and  qualitative  information  for  players
and coaches  and  the  rigor  required  for  scientific  use.
© 2016  Published  by  Elsevier  Editora  Ltda.  on  behalf  of  Colégio  Brasileiro  de  Ciências  do  Esporte.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Desenvolvimento  e  avaliação  de  um  sistema  de  observação  para  análise  do  jogo
de  goalball

Resumo  Nosso  objetivo  foi  desenvolver  e  avaliar  um  sistema  de  observação  para  análise  do
jogo no  goalball.  Foi  usado  um  método  de  observação  sistemática  não  participante,  incluindo
vídeos de  oito  jogos  de  elite  escolhidos  aleatoriamente.  Categorias  de  observação  e  indi-
cadores de  desempenho  foram  determinadas  para  cada  princípio  ofensivo  (i.e.,  controle  de
bola, preparação  do  ataque  e  efetivação  do  arremesso)  e  defensivo  (i.e.,  balanço  defensivo,
leitura da  trajetória  e  interceptação  do  arremesso).  O  abrangente  método  de  desenvolvimento
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e  os  níveis  de  confiabilidade  ideais  (coeficiente  kappa  de  0,81-1,00)  desse  protocolo  asseguram
a geração  de  informações  quantitativas  e  qualitativas  para  jogadores  e  treinadores  e  o  rigor
necessário  para  uso  científico.
©  2016  Publicado  por  Elsevier  Editora  Ltda.  em  nome  de  Colégio  Brasileiro  de  Ciências  do
Esporte. Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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Desarrollo  y  evaluación  de  un  sistema  de  observación  para  el  análisis  del  juego
del  goalball

Resumen  Nuestro  objetivo  fue  desarrollar  y  evaluar  un  sistema  de  observación  para  el  análisis
del juego  del  goalball.  Se  utilizó  un  método  de  observación  sistemática  no  participante,  que
incluía vídeos  de  ocho  juegos  de  élite  elegidos  al  azar.  Se  determinaron  las  categorías  de  obser-
vación y  los  indicadores  de  rendimiento  de  cada  principio  ofensivo  (p.ej.,  control  del  balón,
preparación  del  ataque  y  lanzamiento)  y  defensivo  (p.ej.,  equilibrio  defensivo,  lectura  de  la
trayectoria  e  interceptación  del  lanzamiento).  El  método  completo  del  desarrollo  y  los  nive-
les de  fiabilidad  ideales  (coeficiente  kappa  de  0,81  a  1,00)  del  presente  protocolo  aseguran  la
generación  de  información  cuantitativa  y  cualitativa  para  jugadores  y  entrenadores,  y  el  rigor
necesario  para  el  uso  científico.
© 2016  Publicado  por  Elsevier  Editora  Ltda.  en  nombre  de  Colégio  Brasileiro  de  Ciências  do
Esporte. Este  es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Introduction

In  the  context  of  team  sports,  researchers  have  assumed  its
inherent  complexity  and  instability,  acknowledging  them  as
systems  and  broadened  the  research  focus  to  the  logic  of
the  game  and  its  patterns  (Bar-Yam,  2003;  McGarry  et  al.,
2002;  Reed  and  Hughes,  2006;  Travassos  et  al.,  2013).  This
trend  presupposes  the  creation  of  models  able  to  charac-
terize:  the  relation  between  the  quantities  and  qualities  of
the  game  actions,  the  organization  of  the  game,  the  types
of  sequences  that  generate  positive  or  negative  results,
the  scenarios  or  geometry  of  the  game  in  the  evolution  of
teams  in  space  and  time,  the  interactions  or  co-adaptation
between  attackers  and  defenders  (Barris  and  Button,  2008;
Duarte  et  al.,  2012;  McGarry,  2009;  Passos  et  al.,  2013;  Vilar
et  al.,  2012).

Research  regarding  Paralympic  team  sports,  still  in  its
embryonic  stage,  has  not  consistently  addressed  this  trend
of  match  analysis  to  adapted  sports,  such  as  wheelchair  bas-
ketball  (Gómez  et  al.,  2014;  Wang  et  al.,  2005),  ice  sledge
hockey  (Molik  et  al.,  2012),  and  also  goalball  (Amorim  et  al.,
2010;  Mora,  1993).  Goalball  is  a  non-territorial  invasion  team
sport  created  exclusively  for  people  with  visual  impairment,
which  is  based  on  hearing  (ball  with  bells  inside)  and  tactile
(raised  lines)  clues.  In  this  sport,  two  team  with  three  ath-
letes  each  stay  positioned  in  the  opposite  end  sides  of  a  court
with  dimension  similar  to  a  volleyball  court  (18  m  ×  9  m),
divided  into  two  halves  by  a  center  line.  From  a  restricted
area,  the  attacking  team  throws  a  ball  along  the  floor  toward
the  opponent’s  goal.  The  defending  team,  positioned  in
an  area  with  tactile  markings,  tries  to  block  the  thrown
ball,  usually  by  sliding  on  the  floor  (Gulick  and  Malone,
2011).

Assuming  the  complexity  of  team  sports,  Morato  et  al.
(2012)  identified  the  self-organizing  cycle  of  goalball  teams
by  using  systematic  video  observation  of  an  elite  competi-
tion.  These  authors  presented  three  principles  each  in  the
offensive  (ball  control,  attack  preparation  and  throwing)
and  defensive  (defensive  balance,  throw  reading  and  block-
ing)  dimensions.  While  Team  1  attempts  to  control  the  ball
after  intercepting  the  throw  by  Team  2,  the  latter  assumes
a  defensive  balance,  that  is,  the  team  returns  to  its  tacti-
cal  system  and  is  attracted  by  the  origin  of  the  opponent
throw  to  reconfigure  itself,  while  moving  as  a  block  to  ratio-
nally  occupy  the  court  (Fig.  1).  As  Team  1  controls  the  ball,
it  continues  preparing  its  attack  in  order  to  throw  the  ball.
Team  2  is  still  focusing  on  the  defensive  balance  principle,
changing  the  focus  to  read  the  throw  as  soon  as  the  Team
1  thrower  starts  the  run-up  to  throw  the  ball.  When  the
attacker  releases  the  ball,  Team  2  will  interpret  the  throw,
defining  its  trajectory  and  categorizing  it  under  time  pres-
sure  in  order  to  intercept  it  effectively.  After  intercepting
the  throw,  Team  2  controls  the  ball  and  prepares  the  next
attack  while  Team  1  moves  from  the  offensive  to  the  defen-
sive  dimension,  focusing  on  the  defensive  principles  until
the  thrown  ball  is  recovered  (see  Video  1).

Thus,  a  game  sequence  includes  one  team’s  configuration
to  comply  with  the  offensive  principles,  the  configuration  of
the  opponent  team  to  comply  with  the  defensive  principles
in  response  to  the  other  team’s  attack,  and  the  outcome  of
this  interaction.  The  set  of  game  sequences  represents  the
goalball  game,  meaning  the  history  of  relations  between  the
teams’  opposite  dimensions  (Morato  et  al.,  2012).

Based  on  the  offensive  and  defensive  principles  of
goalball,  our  purpose  was  to  develop  and  evaluate  an  obser-
vational  system  for  goalball  match  analysis.
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