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ABSTRACT
HandsUp!	
  is	
  an	
  adaptable	
  video	
  game	
  pla4orm	
  developed	
  at	
  New	
  Jersey	
  Ins;tute	
  of	
  Technology	
  
that	
  can	
  be	
  used	
  to	
  create	
  and	
  play	
  custom	
  made	
  games	
  for	
  children	
  with	
  a	
  diverse	
  array	
  of	
  
cogni;ve	
  and	
  physical	
  abili;es.	
  	
  An	
  ac;vity	
  program	
  was	
  developed	
  using	
  personalized	
  and	
  
adapted	
  games	
  made	
  with	
  HandsUp!	
  that	
  targeted	
  goals	
  related	
  to	
  academics,	
  speech,	
  physical	
  
and	
  occupa;onal	
  therapy	
  in	
  the	
  children’s	
  Individual	
  Educa;onal	
  Programs	
  (IEPs).	
  	
  The	
  children	
  
that	
  are	
  par;cipa;ng	
  in	
  this	
  program	
  have	
  a	
  wide	
  range	
  of	
  ages,	
  diagnoses,	
  academic	
  and	
  
therapeu;c	
  goals	
  as	
  well	
  as	
  interests	
  and	
  hobbies.	
  	
  This	
  paper	
  describes	
  the	
  methods	
  we’ve	
  used	
  
to	
  create	
  a	
  custom	
  video	
  game	
  experience	
  for	
  children	
  to	
  compliment	
  their	
  academic	
  and	
  
therapeu;c	
  experiences	
  at	
  school.	
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BACKGROUND
Development	
  of	
  the	
  HandsUp!	
  pla4orm	
  has	
  been	
  inspired	
  by	
  the	
  success	
  of	
  video	
  games	
  and	
  
virtual	
  reality	
  in	
  the	
  fields	
  of	
  	
  research	
  and	
  rehabilita;on	
  (1).	
  	
  Pla4orms	
  like	
  Nintendo	
  Wii	
  have	
  
become	
  commonplace	
  tools	
  to	
  encourage	
  people	
  to	
  be	
  more	
  ac;ve	
  in	
  their	
  daily	
  life.	
  	
  The	
  
Nintendo	
  Wii	
  requires	
  the	
  dexterity	
  to	
  hit	
  at	
  least	
  one	
  buPon	
  on	
  even	
  the	
  most	
  simple	
  games	
  it	
  
offers.	
  	
  Nintendo	
  Wii	
  also	
  offers	
  limited	
  control	
  of	
  the	
  seRngs	
  for	
  the	
  difficulty	
  of	
  the	
  game	
  to	
  
provide	
  success	
  to	
  children	
  who	
  have	
  very	
  limited	
  strength,	
  range	
  of	
  mo;on,	
  finger	
  isola;on	
  and	
  
ability	
  to	
  grasp.

Other	
  virtual	
  reality	
  pla4orms	
  such	
  as	
  V-­‐Tree,	
  IREX,	
  Playsta;on	
  EyeToy,	
  or	
  games	
  based	
  on	
  touch	
  
screen	
  technology,	
  all	
  offer	
  alterna;ves	
  to	
  tradi;onal	
  handheld	
  video	
  game	
  controller	
  interfaces.	
  	
  	
  
These	
  pla4orms	
  are	
  controlled	
  by	
  various	
  biomechanical	
  movement	
  paPerns.	
  	
  Their	
  common	
  
characteris;cs	
  are	
  that	
  they	
  provide	
  a	
  fun	
  and	
  recrea;onal	
  play	
  environment,	
  but	
  they	
  also	
  lack	
  
full	
  access	
  to	
  all	
  game	
  seRngs	
  to	
  personalize	
  the	
  level	
  of	
  difficulty	
  seRngs	
  for	
  all	
  levels	
  of	
  
cogni;ve	
  and	
  physical	
  abili;es(2).	
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HandsUp!	
  is	
  well	
  suited	
  for	
  children	
  who	
  struggle	
  with	
  the	
  above	
  men;oned	
  video	
  game	
  
systems.	
  	
  It	
  has	
  also	
  proven	
  to	
  be	
  an	
  excellent	
  augment	
  to	
  classroom	
  ac;vi;es	
  such	
  as	
  matching,	
  
color	
  iden;fica;on,	
  sequencing,	
  etc.	
  	
  	
  In	
  the	
  course	
  of	
  designing	
  our	
  ac;vity	
  program	
  for	
  First	
  
Children,	
  Fanwood,	
  NJ	
  and	
  Passaic	
  County	
  Elks	
  Cerebral	
  Palsy	
  Center	
  in	
  Clijon,	
  NJ	
  we	
  have	
  
gathered	
  feedback	
  from	
  students,	
  therapists,	
  classroom	
  teachers	
  and	
  computer	
  skills	
  teachers	
  to	
  
create	
  programs	
  that	
  offer	
  something	
  for	
  everyone.	
  Games	
  have	
  been	
  developed	
  that	
  focus	
  on	
  
lePer	
  recogni;on	
  in	
  order	
  to	
  spell	
  their	
  name,	
  color,	
  lePer	
  and	
  number	
  iden;fica;on,	
  matching	
  
and	
  even	
  sight	
  words.	
  	
  Not	
  only	
  is	
  the	
  cogni;ve	
  status	
  of	
  the	
  child	
  taken	
  into	
  considera;on,	
  but	
  
also	
  the	
  therapeu;c	
  goals.	
  	
  The	
  parameters	
  of	
  the	
  game	
  can	
  be	
  easily	
  modified	
  to	
  promote	
  
increased	
  reaching	
  range	
  of	
  mo;on,	
  smoother	
  movements,	
  and	
  depending	
  on	
  what	
  type	
  of	
  
colored	
  marker	
  is	
  used,	
  improvement	
  in	
  fine	
  motor	
  skills.	
  	
  Colored	
  markers	
  include	
  but	
  are	
  not	
  
limited	
  to	
  miPens,	
  socks	
  over	
  their	
  hands,	
  small	
  balls,	
  colored	
  cylinders	
  and	
  even	
  a	
  pair	
  of	
  tongs	
  
in	
  combina;on	
  with	
  a	
  colored	
  ball	
  to	
  promote	
  a	
  pincer	
  grasp.	
  	
  Mul;ple	
  posi;ons	
  are	
  also	
  used	
  to	
  
incorporate	
  motor	
  skills	
  such	
  as	
  standing	
  balance,	
  sit	
  to	
  stand	
  and	
  one	
  footed	
  stance.

METHOD
The	
  goal	
  of	
  the	
  HandsUp!	
  ac;vity	
  program	
  is	
  to	
  create	
  a	
  custom	
  exercise	
  program	
  for	
  a	
  group	
  of	
  
up	
  to	
  15	
  children	
  at	
  each	
  of	
  two	
  sites.	
  	
  The	
  ac;vity	
  program	
  should	
  meet	
  the	
  needs	
  of	
  the	
  
educa;on	
  and	
  therapy	
  providers	
  at	
  the	
  schools	
  in	
  line	
  with	
  their	
  Individualized	
  Educa;onal	
  
Programs	
  (IEP’s).	
  	
  The	
  children	
  selected	
  could	
  not	
  play	
  exis;ng	
  commercially	
  available	
  gaming	
  
systems.	
  	
  The	
  ac;vity	
  program	
  should	
  also	
  be	
  enjoyable	
  for	
  the	
  children	
  and	
  approved	
  for	
  safety	
  
considera;ons	
  by	
  the	
  trea;ng	
  therapists	
  and	
  NJIT’s	
  Internal	
  Review	
  Board	
  who	
  approves	
  of	
  any	
  
studies	
  involving	
  human	
  subjects.

The	
  HandsUp!	
  ac;vity	
  program	
  prepara;on	
  began	
  with	
  an	
  in	
  service	
  for	
  all	
  of	
  the	
  Occupa;onal	
  
and	
  Physical	
  Therapists	
  on	
  site	
  at	
  the	
  school.	
  	
  The	
  goals	
  of	
  the	
  project	
  were	
  explained	
  to	
  the	
  staff	
  
and	
  two	
  open	
  play	
  days	
  were	
  scheduled	
  at	
  the	
  par;cipa;ng	
  elementary	
  schools.	
  	
  On	
  these	
  days,	
  
the	
  therapists	
  could	
  try	
  the	
  game	
  with	
  students	
  they	
  saw	
  regularly	
  and	
  make	
  recommenda;ons	
  
of	
  which	
  of	
  their	
  students	
  they	
  would	
  like	
  to	
  see	
  par;cipate	
  in	
  the	
  HandsUp!	
  ac;vity	
  program.	
  	
  
Informa;on	
  was	
  casually	
  gathered	
  about	
  the	
  children	
  during	
  the	
  observa;on	
  period	
  about	
  
ac;vi;es	
  they	
  liked,	
  what	
  they	
  were	
  learning	
  in	
  school	
  and	
  their	
  favorite	
  actors,	
  TV	
  shows,	
  
books,	
  music	
  etc.

Once	
  the	
  children	
  were	
  iden;fied,	
  lePers	
  were	
  sent	
  home	
  to	
  the	
  parents	
  and	
  the	
  families	
  who	
  
were	
  interested	
  in	
  par;cipa;ng	
  then	
  received	
  consent	
  forms	
  to	
  sign	
  and	
  return.	
  	
  A	
  chart	
  review	
  
was	
  performed	
  on	
  each	
  par;cipant	
  to	
  achieve	
  an	
  overall	
  perspec;ve	
  of	
  the	
  student’s	
  school	
  
experience.	
  	
  Informa;on	
  about	
  the	
  child	
  that	
  was	
  given	
  priority:

• Medical	
  informa;on	
  including,	
  diagnosis,	
  vision	
  and	
  hearing	
  test	
  results.

• Evalua;on	
  from	
  Occupa;onal	
  Therapist	
  including	
  current	
  goals.

RESNA	
  Annual	
  Conference	
  –	
  June	
  26	
  –	
  30,	
  2010	
  –	
  Las	
  Vegas,	
  Nevada

Making Assistive Technology and Rehabilitation Engineering a Sure Bet

Copyright	
  ©	
  2010	
  RESNA	
  1700	
  N.	
  Moore	
  St.,	
  Suite	
  1540,	
  Arlington,	
  VA	
  22209-­‐1903
Phone:	
  (703)	
  524-­‐6686	
  -­‐	
  Fax:	
  (703)	
  524-­‐6630



3

• Evalua;on	
  from	
  Physical	
  Therapist	
  including	
  current	
  goals.

• Evalua;on	
  from	
  Speech	
  Therapist	
  including	
  current	
  goals.

• Academic	
  evalua;on	
  including	
  current	
  goals.	
  	
  

Ini;al	
  Game	
  ideas	
  were	
  brainstormed	
  and	
  then	
  reviewed	
  with	
  the	
  trea;ng	
  therapists.	
  	
  
Appropriate	
  games	
  were	
  selected,	
  then	
  personalized	
  for	
  each	
  child	
  using	
  HandsUp!	
  Video	
  Game	
  
Editor.	
  	
  	
  The	
  ac;vity	
  schedule	
  was	
  created	
  by	
  the	
  classroom	
  teachers	
  to	
  cause	
  the	
  least	
  amount	
  
of	
  disrup;on	
  to	
  their	
  classroom	
  ;me	
  with	
  considera;on	
  for	
  the	
  child’s	
  therapy	
  schedule.	
  	
  The	
  
children	
  were	
  assigned	
  two	
  thirty	
  minute	
  ;meslots	
  for	
  each	
  of	
  8	
  weeks.	
  	
  The	
  therapists	
  gave	
  
permission	
  to	
  overlap	
  with	
  their	
  regularly	
  scheduled	
  ;meslot	
  if	
  necessary	
  because	
  they	
  believe	
  
the	
  ac;vity	
  period	
  can	
  effec;vely	
  be	
  used	
  while	
  they	
  work	
  on	
  their	
  goals	
  with	
  the	
  child.	
  	
  

Prior	
  to	
  star;ng	
  the	
  ac;vity	
  program,	
  the	
  trea;ng	
  occupa;onal	
  therapists	
  administered	
  The	
  
Beery	
  VMI	
  test	
  to	
  evaluate	
  motor	
  coordina;on,	
  visual	
  percep;on	
  and	
  visual-­‐motor	
  integra;on.	
  	
  
This	
  is	
  a	
  test	
  that	
  was	
  already	
  being	
  used	
  to	
  evaluate	
  children	
  at	
  the	
  school	
  and	
  that	
  the	
  
occupa;onal	
  therapists	
  were	
  trained	
  in	
  conduc;ng.	
  The	
  same	
  test	
  is	
  conducted	
  on	
  each	
  child	
  
ajer	
  comple;on	
  of	
  the	
  eight	
  week	
  program.	
  	
  Over	
  the	
  course	
  of	
  the	
  program,	
  adap;ons	
  must	
  
me	
  made	
  to	
  incorporate	
  changes	
  in	
  the	
  children’s	
  goals,	
  status,	
  likes/dislikes	
  and	
  feedback	
  from	
  
therapists.

An	
  abbreviated	
  case	
  example	
  would	
  be:	
  

Subject	
  A,	
  Spina	
  Bifida,	
  profound	
  hearing	
  loss,	
  seizure	
  free	
  for	
  4	
  years.

OT	
  Notes:	
  Is	
  easily	
  distracted,	
  goals	
  include	
  hand	
  strengthening	
  and	
  grasp,	
  upper	
  body	
  strength

PT	
  Notes:	
  Ambulates	
  with	
  crutches,	
  lej	
  leg	
  dominant,	
  low	
  tone	
  in	
  legs,	
  absent	
  tone	
  in	
  ankles.	
  	
  
Goals	
  include	
  raising	
  and	
  lowering	
  herself	
  from	
  a	
  bench	
  and	
  picking	
  up	
  objects	
  from	
  floor.

Speech	
  Notes:	
  Is	
  training	
  to	
  use	
  Augmenta;ve	
  Communica;on	
  device.

Educa;onal	
  Notes:	
  Has	
  difficulty	
  staying	
  on	
  task	
  and	
  is	
  stubborn.	
  	
  Learning	
  parts	
  of	
  the	
  body,	
  
matching	
  uppercase	
  to	
  lowercase	
  lePers.

Game	
  ideas	
  were	
  brainstormed	
  including	
  a	
  matching	
  game	
  where	
  a	
  lowercase	
  lePer	
  must	
  be	
  
selected	
  and	
  dragged	
  over	
  to	
  its	
  uppercase	
  partner.	
  	
  While	
  in	
  bench	
  siRng,	
  using	
  a	
  heavy	
  red	
  ball	
  
as	
  a	
  marker	
  to	
  play	
  the	
  game	
  would	
  help	
  increase	
  upper	
  body	
  strength	
  and	
  improve	
  her	
  graded	
  
control.	
  	
  Ajer	
  fa;gued,	
  a	
  matching	
  game	
  with	
  names	
  and	
  pictures	
  of	
  community	
  workers	
  like	
  
policeman	
  and	
  fireman	
  could	
  be	
  played	
  with	
  a	
  light	
  blue	
  magic	
  wand	
  to	
  focus	
  on	
  improved	
  fine	
  
motor	
  skills	
  and	
  reaching.	
  	
  She	
  might	
  benefit	
  from	
  pairing	
  with	
  another	
  child	
  to	
  prac;ce	
  taking	
  
turns	
  and	
  staying	
  on	
  task.	
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Subject	
  A	
  acquired	
  new	
  long	
  leg	
  braces	
  during	
  the	
  ;me	
  period	
  of	
  the	
  program.	
  	
  	
  These	
  braces	
  
gave	
  knee	
  support	
  and	
  allowed	
  inclusion	
  of	
  play	
  in	
  suppor;ve	
  standing	
  to	
  promote	
  improved	
  
balance	
  by	
  challenging	
  her	
  dynamically	
  to	
  shij	
  her	
  weight	
  and	
  reach.	
  	
  The	
  subject’s	
  profound	
  
hearing	
  loss	
  did	
  affect	
  game	
  selec;on	
  for	
  this	
  subject.	
  	
  Games	
  specifically	
  designed	
  to	
  test	
  skills	
  
related	
  to	
  following	
  direc;ons	
  based	
  on	
  audio	
  ques	
  were	
  not	
  appropriate.

RESULTS
Custom	
  games	
  were	
  successfully	
  made	
  for	
  children	
  with	
  quite	
  varied	
  physical	
  and	
  cogni;ve	
  
profiles.

Physically,	
  one	
  end	
  of	
  the	
  spectrum	
  included	
  an	
  overac;ve,	
  uncoordinated	
  young	
  boy	
  with	
  
au;sm	
  spectrum	
  disorder	
  and	
  the	
  other	
  end	
  of	
  the	
  spectrum	
  included	
  a	
  wheelchair	
  bound	
  girl	
  
with	
  Spinal	
  Muscular	
  Atrophy	
  (SMA),	
  limited	
  range	
  of	
  mo;on	
  at	
  the	
  elbow	
  and	
  shoulder	
  and	
  no	
  
an;gravity	
  movement	
  in	
  her	
  upper	
  extremi;es.	
  	
  We	
  could	
  incorporate	
  the	
  therapeu;c	
  goals	
  of	
  
the	
  au;s;c	
  young	
  boy	
  into	
  game	
  play	
  by	
  having	
  him	
  play	
  a	
  Spiderman	
  themed	
  game	
  in	
  a	
  half	
  
kneel	
  with	
  a	
  weighted	
  ball.	
  He	
  not	
  only	
  enjoyed	
  the	
  challenge	
  of	
  the	
  game,	
  but	
  the	
  therapists	
  
were	
  amazed	
  with	
  how	
  well	
  he	
  aPended	
  to	
  the	
  ac;vity.	
  For	
  the	
  young	
  girl	
  with	
  SMA,	
  we	
  offered	
  
an	
  opportunity	
  to	
  play	
  a	
  High	
  School	
  Musical	
  themed	
  game	
  on	
  her	
  own	
  accord,	
  by	
  moun;ng	
  the	
  
camera	
  above	
  her	
  tray	
  and	
  asking	
  her	
  to	
  slide	
  light	
  objects	
  across	
  her	
  tray.	
  	
  Due	
  to	
  the	
  
progression	
  of	
  her	
  disease	
  and	
  the	
  limited	
  mobility	
  she	
  now	
  has,	
  she	
  cannot	
  play	
  other	
  types	
  of	
  
video	
  games.	
  	
  The	
  smile	
  on	
  her	
  face	
  when	
  she	
  was	
  able	
  to	
  play	
  the	
  game	
  on	
  her	
  own	
  was	
  
priceless.	
  	
  Students	
  were	
  able	
  to	
  play	
  the	
  game	
  
in	
  a	
  variety	
  of	
  poses.

Some	
  children	
  that	
  par;cipated	
  had	
  very	
  limited	
  
academic	
  goals.	
  	
  For	
  these	
  children,	
  a	
  very	
  
simple	
  puzzle	
  game	
  was	
  created	
  that	
  included	
  no	
  
moving	
  parts,	
  just	
  four	
  small	
  pictures	
  that	
  
quadrupled	
  in	
  size	
  when	
  touched	
  to	
  unveil	
  a	
  
large	
  picture	
  of	
  something	
  the	
  child	
  enjoyed.	
  	
  For	
  
this	
  child,	
  the	
  primary	
  goals	
  were	
  aPending	
  to	
  
task,	
  reaching	
  and	
  demonstra;ng	
  cause	
  and	
  
effect.	
  	
  Other	
  children	
  had	
  nearly	
  age	
  
appropriate	
  academic	
  goals.	
  	
  Games	
  made	
  for	
  them	
  included	
  selec;ng	
  lePers	
  in	
  proper	
  
sequence	
  to	
  spell	
  their	
  name,	
  matching	
  site	
  words	
  with	
  the	
  corresponding	
  picture,	
  and	
  selec;ng	
  
numbers	
  to	
  correctly	
  count	
  in	
  sequence	
  or	
  prac;ce	
  recalling	
  their	
  phone	
  number.	
  	
  Children	
  of	
  all	
  
ages	
  and	
  cogni;ve	
  status	
  love	
  to	
  play	
  video	
  games.	
  	
  The	
  children’s	
  response	
  to	
  the	
  games	
  and	
  
the	
  posi;ve	
  feedback	
  from	
  therapists	
  and	
  teachers	
  was	
  excellent.	
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DISCUSSION
Development	
  of	
  the	
  ac;vity	
  program	
  
demonstrates	
  that	
  custom	
  video	
  games	
  can	
  be	
  
created	
  for	
  children	
  over	
  a	
  wide	
  spectrum	
  of	
  
physical	
  and	
  cogni;ve	
  abili;es	
  while	
  considering	
  
not	
  only	
  their	
  medical	
  diagnosis	
  but	
  also	
  their	
  
therapeu;c	
  and	
  educa;onal	
  goals.	
  	
  Adding	
  two	
  
more	
  thirty	
  minute	
  slots	
  into	
  the	
  busy	
  weekly	
  
schedule	
  of	
  these	
  children	
  could	
  have	
  been	
  met	
  
with	
  opposi;on	
  from	
  their	
  teachers,	
  therapists,	
  
parents	
  and	
  other	
  school	
  administra;on,	
  but	
  we	
  received	
  a	
  tremendous	
  amount	
  of	
  support	
  for	
  
our	
  development	
  project.	
  	
  Demonstra;ng	
  an	
  understanding	
  of	
  the	
  mission	
  of	
  each	
  part	
  of	
  the	
  
students’	
  school	
  experience	
  and	
  doing	
  our	
  best	
  to	
  include	
  it	
  in	
  the	
  game	
  design	
  contributed	
  in	
  
our	
  success	
  in	
  our	
  collabora;ve	
  efforts.
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