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AAC  technologies  to  support  transi8on  from  
graphic  symbols  to  literacy  (T2L)


•  The	
  problem	
  
•  More	
  than	
  90%	
  of	
  individuals	
  with	
  complex	
  communica8on	
  
needs	
  (CCN)	
  enter	
  adulthood	
  without	
  literacy	
  skills	
  (Foley	
  
&	
  Wolter,	
  2010)	
  
•  As	
  a	
  result,	
  they	
  are	
  severely	
  restricted	
  in	
  educa8on,	
  
employment,	
  healthcare,	
  &	
  community	
  living	
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Limita8ons  of  current  AAC  technologies/apps  with  
picture  symbols


•  Individuals	
  with	
  complex	
  communica8on	
  needs	
  (CCN)	
  as	
  a	
  
result	
  of	
  intellectual	
  and	
  developmental	
  disability	
  typically	
  
use	
  AAC	
  devices/apps	
  with	
  picture	
  symbols	
  
•  The	
  design	
  of	
  these	
  apps	
  does	
  not	
  seem	
  to	
  support	
  literacy	
  
learning	
  

Limita8ons  of  current  AAC  technologies/apps  with  
picture  symbols


•  Visual	
  Scene	
  Displays	
  (VSD):	
  	
  
•  Generally	
  have	
  no	
  orthographic	
  component	
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Limita8ons  of  current  AAC  technologies/apps  with  
picture  symbols

•  Grids	
  with	
  picture	
  symbols:	
  

•  Text	
  may	
  be	
  displayed	
  above	
  picture	
  symbol,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
but	
  individuals	
  do	
  not	
  a+end	
  to	
  sta8c	
  text	
  (Brown	
  et	
  al.,	
  2015)	
  

•  Text	
  may	
  be	
  displayed	
  in	
  message	
  bar	
  upon	
  selec8on	
  of	
  picture	
  symbol,	
  but	
  
displacement	
  of	
  text	
  from	
  picture	
  selec8on	
  does	
  not	
  support	
  learning	
  associa8on	
  

AAC  technologies  to  support  transi8on  from  
graphic  symbols  to  literacy  (T2L)

• A	
  possible	
  solu/on	
  
•  Transi8on	
  to	
  literacy	
  (T2L)	
  sogware	
  features	
  for	
  AAC	
  technologies	
  /apps	
  
(Light,	
  McNaughton,	
  Jakobs,	
  &	
  Hershberger,	
  2014)	
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AAC  technologies  to  support  transi8on  from  
graphic  symbols  to  literacy  (T2L)


•  The	
  T2L	
  sogware	
  feature	
  u8lized	
  in	
  the	
  current	
  study	
  was	
  
designed	
  to	
  support	
  sight	
  word	
  acquisi8on	
  only	
  
•  The	
  feature	
  represents	
  only	
  a	
  first	
  step	
  in	
  the	
  transi8on	
  from	
  
use	
  of	
  picture-­‐based	
  AAC	
  technologies/apps	
  to	
  literacy	
  for	
  
communica8on	
  (i.e.,	
  orthographic	
  communica8on)	
  
•  Future	
  developments	
  for	
  addi8onal	
  features	
  are	
  required	
  to	
  
further	
  support	
  the	
  full	
  transi8on	
  to	
  literacy	
  

Research-­‐based  design  of  T2L  feature

•  Design	
  of	
  T2L	
  feature	
  is	
  grounded	
  in	
  the	
  state	
  of	
  the	
  
science	
  in	
  visual	
  cogni8ve	
  processing,	
  literacy	
  instruc8on,	
  
and	
  instruc8onal	
  design	
  (Light	
  et	
  al.,	
  2014)	
  
•  Individual	
  selects	
  graphic	
  symbol	
  from	
  personalized	
  AAC	
  system	
  

•  Literacy	
  learning	
  is	
  driven	
  by	
  the	
  individual’s	
  interests	
  &	
  needs	
  and	
  
u8lizes	
  personally	
  relevant	
  vocabulary,	
  thus	
  increasing	
  mo8va8on	
  &	
  
engagement	
  (Light	
  &	
  McNaughton,	
  2009)	
  

•  Text	
  is	
  dynamically	
  presented	
  on	
  the	
  screen	
  
•  Movement	
  is	
  strong	
  a+ractor	
  of	
  visual	
  a+en8on,	
  increasing	
  learner’s	
  
a+en8on	
  to	
  the	
  text	
  (Wilkinson	
  &	
  Jagaroo,	
  2004)	
  

•  Text	
  is	
  paired	
  with	
  graphic	
  symbol	
  &	
  speech	
  output	
  
•  Direct	
  ac8ve	
  pairing	
  supports	
  learning	
  of	
  associa8on	
  between	
  wri+en	
  
word	
  &	
  referent	
  (picture	
  symbol	
  and/or	
  spoken	
  word)	
  (e.g.,	
  Browder	
  
&	
  Xin,	
  1998)	
  

•  Text	
  is	
  consistently	
  incorporated	
  into	
  communica8on	
  
•  Integra8on	
  of	
  literacy	
  supports	
  into	
  AAC	
  provides	
  increased	
  
opportuni8es	
  for	
  func8onal	
  learning	
  &	
  use	
  throughout	
  the	
  day	
  (Light	
  
&	
  McNaughton,	
  2014,	
  2015)	
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Aims  of  the  Study


•  The	
  purpose	
  of	
  the	
  present	
  study	
  was	
  to	
  inves8gate	
  the	
  effects	
  of	
  this	
  
T2L	
  feature	
  of	
  an	
  AAC	
  app	
  used	
  in	
  a	
  social	
  interac8on	
  context	
  on	
  the	
  
single	
  word	
  reading	
  of	
  adults	
  with	
  intellectual	
  and	
  developmental	
  
disability	
  with	
  CCN	
  and	
  only	
  emergent	
  literacy	
  skills.	
  	
  
•  From	
  a	
  clinical	
  standpoint,	
  T2L	
  features	
  on	
  apps	
  should	
  be	
  used	
  to	
  
complement,	
  not	
  replace	
  literacy	
  instruc8on.	
  
•  However,	
  in	
  order	
  to	
  isolate	
  the	
  benefits	
  of	
  the	
  T2L	
  feature	
  from	
  a	
  research	
  
standpoint,	
  the	
  study	
  introduced	
  the	
  app	
  on	
  its	
  own	
  without	
  instruc8on.	
  

Research  Ques8ons  and  Hypotheses

• What	
  is	
  the	
  effect	
  of	
  use	
  of	
  an	
  AAC	
  app	
  with	
  this	
  T2L	
  feature	
  within	
  the	
  
context	
  of	
  social	
  interac8on	
  on	
  the	
  single	
  word	
  reading	
  of	
  adults	
  with	
  
intellectual	
  and	
  developmental	
  disabili8es	
  with	
  CCN?;	
  
• Do	
  any	
  observed	
  effects	
  maintain	
  over	
  8me?;	
  and	
  	
  
• Do	
  any	
  observed	
  effects	
  generalize	
  to	
  novel	
  s8muli?	
  	
  
• Hypothesis	
  
•  Given	
  the	
  limited	
  literacy	
  skills	
  of	
  the	
  par8cipants	
  and	
  their	
  long	
  history	
  of	
  being	
  
excluded	
  from	
  -­‐	
  or	
  having	
  limited	
  success	
  with	
  -­‐	
  literacy	
  instruc8on,	
  it	
  was	
  
hypothesized	
  that	
  the	
  data	
  may	
  show	
  an	
  extended	
  learning	
  curve	
  before	
  an	
  effect	
  
was	
  observed.	
  However,	
  it	
  was	
  further	
  hypothesized	
  that	
  ager	
  demonstra8ng	
  an	
  
ini8al	
  effect,	
  par8cipants	
  would	
  start	
  to	
  experience	
  success	
  more	
  rapidly	
  and	
  
those	
  effects	
  would	
  be	
  robust	
  enough	
  to	
  maintain	
  and	
  generalize.	
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Method:  Design


•  Single	
  subject,	
  mul8ple	
  baseline	
  across	
  par8cipants	
  	
  
•  The	
  study	
  contained	
  four	
  phases:	
  	
  
•  (a)	
  baseline,	
  	
  
•  (b)	
  interven8on,	
  	
  
•  (c)	
  generaliza8on,	
  and	
  	
  
•  (d)	
  maintenance	
  

Method:  Par8cipants


•  Six	
  adults	
  with	
  intellectual	
  and	
  developmental	
  disability	
  (e.g.,	
  au8sm	
  
spectrum	
  disorder,	
  Down	
  syndrome)	
  
• All	
  adults	
  had	
  complex	
  communica8on	
  needs	
  (CCN)	
  where	
  their	
  
speech	
  did	
  not	
  meet	
  their	
  daily	
  needs,	
  and	
  demonstrated	
  only	
  
emergent	
  literacy	
  skills	
  
•  Par8cipants	
  were	
  familiar	
  with	
  0-­‐20	
  sight	
  words	
  

•  The	
  adults’	
  ages	
  ranged	
  from	
  22	
  to	
  55	
  years	
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Method:  Probe  task  materials


•  In	
  order	
  to	
  assess	
  learning,	
  par8cipants	
  completed	
  probes	
  evalua8ng	
  
their	
  iden8fica8on	
  of	
  10	
  target	
  sight	
  words	
  
• Words	
  were	
  individualized	
  based	
  on	
  par8cipants’	
  lives	
  and	
  interests	
  
•  E.g.,	
  names	
  of	
  favorite	
  pop	
  culture	
  icons	
  or	
  family	
  members	
  

• Printed	
  and	
  laminated	
  words	
  and	
  interests	
  

Method:  Interven8on  materials


•  Samsung	
  Tablet	
  housing	
  a	
  communica8on	
  app	
  u8lizing	
  VSDs	
  
•  T2L	
  Sogware	
  Features	
  
•  dynamically	
  displaying	
  text	
  
•  Text	
  emerging	
  from	
  its	
  graphics-­‐based	
  referent	
  within	
  the	
  AAC	
  sogware	
  	
  
•  Speech	
  output	
  with	
  exact	
  match	
  to	
  dynamic	
  text	
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Method:  Procedures

•  (a)	
  Baseline	
  condi8on	
  (prior	
  to	
  exposure	
  to	
  tablet	
  technology);	
  	
  
•  Probe	
  of	
  target	
  words	
  only	
  

•  Present	
  photographic	
  representa8on	
  of	
  word	
  &	
  4	
  word	
  choices	
  	
  

•  (b)	
  Exposure	
  to	
  tablet	
  technology	
  with	
  the	
  AAC	
  applica8ons;	
  	
  
•  Before	
  interven8on	
  sessions,	
  probes	
  occurred	
  with	
  same	
  procedures	
  as	
  
baseline	
  
•  Following	
  each	
  probe,	
  the	
  inves8gator	
  and	
  the	
  par8cipant	
  engaged	
  in	
  10	
  min	
  
semi-­‐structured	
  interac8ons	
  in	
  which	
  the	
  par8cipants	
  used	
  the	
  app	
  to	
  
communicate	
  
•  Two	
  words	
  were	
  introduced	
  at	
  a	
  8me,	
  with	
  12	
  exposures	
  to	
  each	
  new	
  word	
  
per	
  session	
  (word	
  was	
  on	
  the	
  screen	
  for	
  3	
  s	
  for	
  each	
  exposure)	
  
•  Two	
  words	
  were	
  reviewed	
  each	
  session,	
  with	
  6	
  exposures	
  to	
  each	
  review	
  
word	
  per	
  session	
  (word	
  was	
  on	
  the	
  screen	
  for	
  3	
  s	
  for	
  each	
  exposure)	
  

Method:  Procedures

•  (c)	
  Generaliza8on	
  to	
  different	
  s8muli	
  
•  Probes	
  of	
  target	
  words	
  only	
  

•  Procedures	
  same	
  as	
  baseline,	
  except	
  photographic	
  representa8ons	
  of	
  words	
  were	
  novel	
  

•  (d)	
  Maintenance	
  of	
  acquired	
  sight	
  words	
  
•  Probes	
  of	
  target	
  words	
  only	
  

•  Same	
  procedures	
  as	
  baseline	
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Results  to  date

Don	
  

Jim	
  

Esther	
  

Tiffany	
  

Tony	
  

Ed	
  

Exposure  data  to  date


•  To	
  date,	
  par8cipants	
  have	
  been	
  exposed	
  to	
  each	
  word	
  for	
  an	
  average	
  
of	
  about	
  3	
  min	
  
•  That	
  is,	
  about	
  3	
  total	
  minutes	
  of	
  each	
  word	
  being	
  displayed	
  on	
  the	
  tablet	
  

•  For	
  the	
  two	
  par8cipants	
  who	
  have	
  completed	
  interven8on	
  
•  Tiffany	
  was	
  exposed	
  to	
  each	
  word	
  for	
  an	
  average	
  of	
  about	
  1	
  min	
  and	
  20	
  s	
  
•  Tony	
  was	
  exposed	
  to	
  each	
  word	
  for	
  an	
  average	
  of	
  about	
  2	
  min	
  and	
  45	
  s	
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Implica8ons


• Using	
  an	
  AAC	
  app	
  with	
  a	
  T2L	
  feature	
  in	
  a	
  social	
  interac8on	
  context	
  
might	
  support	
  the	
  development	
  of	
  single-­‐word	
  reading	
  in	
  some	
  
adults	
  with	
  intellectual	
  and	
  developmental	
  disability	
  with	
  CCN	
  	
  
• Paired	
  with	
  appropriate	
  instruc8on,	
  use	
  of	
  an	
  AAC	
  app	
  with	
  this	
  T2L	
  
feature	
  may	
  be	
  an	
  early	
  step	
  in	
  suppor8ng	
  literacy	
  development	
  
• Based	
  on	
  the	
  current	
  study,	
  clinicians	
  should	
  consider	
  using	
  highly	
  
meaningful	
  and	
  mo8va8ng	
  words	
  and	
  social	
  contexts	
  to	
  support	
  
literacy	
  

•  For	
  handouts,	
  please	
  visit	
  h+p://aac.psu.edu	
  
•  Thank	
  you!	
  


