
Bridging education and neuroscience:!
towards a meaningful dialogue !



Bridging education and neuroscience:!
language as a connection !

Brain mechanisms of!

•  language impairment!
!
•  general cognitive skills 

(e.g., attention)!
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Reading	  	  

Speech	  
Percep,on	  

Selec,ve	  
AGen,on	  

Working	  
Memory	  



Reading	  impaired	  children	  

•  Language	  impairments	  
– Poor	  speech	  percep,on	  
– Poor	  phonological	  skills	  
– Poor	  phoneme-‐grapheme	  correspondence	  
– Poor	  language	  comprehension	  

•  Cogni,ve	  impairments	  
•  Differences	  in	  aGen,on	  skills	  
•  Differences	  in	  working	  memory	  
	  



Brain	  correlates	  	  
of	  speech	  percep,on	  	  

in	  language	  impaired	  children	  	  
	  Hia	  Da.a,	  Ph.D.	  

Assistant	  professor	  &	  Undergraduate	  Director	  
Communica,on	  Sciences	  and	  Disorders	  



What	  does	  language	  impairment	  
have	  to	  do	  with	  reading?	  	  

Everything!	  
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Event	  Related	  Poten,als	  

ERPs	  



Event	  Related	  Poten,als:	  ERPs	  
•  Response	  poten,als	  related	  to	  events	  
	  

– Events:	  
•  Any	  informa,on	  (s,mulus)	  presented	  in	  the	  environment	  

–  Sounds/	  words	  
–  Pictures	  

	  

•  Experimental	  Paradigms	  for	  ERPs	  
– Passive	  or	  AGen,on	  driven	  paradigms	  

•  ERPs	  reflect	  automa,c	  processes	  
•  Directed	  aGen,on	  

– Repea,ng	  s,muli	  (sounds,	  words	  or	  pictures)	  
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Study	  

Percep,on	  of	  long	  &	  short	  vowels	  
in	  children	  with	  SLI	  

	  with	  &	  without	  a.en/on	  



Research	  Ques,on 	  	  
•  Do	  children	  with	  SLI	  demonstrate	  
differences	  in	  	  
– processing	  short	  vs	  long	  vowels	  	  
– when	  they	  are	  paying	  aGen,on	  
rela,ve	  to	  when	  they	  are	  not?	  	  



ERP	  measures	  in	  this	  study	  

•  Mismatch	  Nega/vity	  (MMN)	  
– Automa,c	  discrimina,on	  of	  sounds	  
–  In	  a	  oddball	  paradigm	  
–  Influenced	  by	  templates	  of	  sounds	  in	  the	  brain	  



An	  oddball	  paradigm	  
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ERP	  measures	  in	  this	  study	  

•  Mismatch	  Nega/vity	  (MMN)	  
– Nega,ve	  peak	  around	  200	  ms	  
– Automa,c	  discrimina,on	  of	  sounds	  
–  In	  a	  oddball	  paradigm	  
–  Influenced	  by	  templates	  of	  sounds	  in	  the	  brain	  

•  P3a	  
– Posi,ve	  peak	  around	  300	  ms	  
–  Indexing	  automa,c	  alloca,on	  of	  aGen,on	  



AGen,on	  alloca,on	  	   	   	  	  
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Methods	  



Overview	  of	  design 	  	  
•  2	  Groups	  of	  school-‐aged	  children:	  

–  Typically	  developing	  children	  (TLD)	  
–  Children	  with	  Specific	  Language	  Impairment	  (SLI)	  

•  S,muli	  
–  Long	  250	  ms	  vowels	  
–  Short	  50	  ms	  vowels	  	  

•  Task	  
–  Ignore	  all	  s,muli/watch	  a	  video	  
–  AGend	  to	  tone	  targets	  in	  auditory	  stream	  

•  Dependent	  ERP	  	  measure	  
–  MMN	  &	  P3a	  



Par,cipants	  

•  Age:	  	  
– 8-‐10	  years	  
– No	  hearing/neurological/oral	  physiology	  
impairment	  

– Scores	  in	  typical	  range	  for	  Test	  of	  Nonverbal	  
Intelligence-‐3	  

•  Par,cipants	  with	  SLI	  
– 1	  standard	  deviant	  below	  typical	  scores	  on	  the	  	  	  	  
Clinical	  Evalua8on	  of	  Language	  Fundamentals-‐3	  



Sounds	  &	  Task	  
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Results	  



Short	  vowels:	  Sound	  discrimina,on	  without	  aGen,on	  

Shafer,	  Morr,	  DaBa,	  Kurtzberg	  &	  Schwartz	  2005	  

Children	  with	  SLI	  	  
cannot	  discriminate	  

short	  vowels	  
automa,cally	  without	  

aGen,on	  



Short	  vowels:	  Sound	  discrimina,on	  with	  aGen,on	  

Shafer,	  Morr,	  DaBa,	  Kurtzberg	  &	  Schwartz	  2005	  

Children	  with	  SLI	  
cannot	  discriminate	  

short	  vowels	  
automa,cally	  with	  
aGen,on	  either	  



DaBa,	  Shafer,	  Morr,	  Kurtzberg	  &	  Schwartz	  2010	  

Long	  vowels:	  Sound	  discrimina,on	  without	  aGen,on	  

Children	  with	  SLI	  
can	  discriminate	  
long	  vowels	  
automa,cally	  

without	  aGen,on	  



DaBa,	  Shafer,	  Morr,	  Kurtzberg	  &	  Schwartz	  2010	  

	  	  	  Long	  vowels:	  Sound	  discrimina,on	  with	  aGen,on	  

Children	  with	  SLI	  
can	  discriminate	  
long	  vowels	  

automa,cally	  with	  
aGen,on	  as	  well	  



Both	  groups	  the	  
discriminated	  long	  
vowels	  faster	  in	  the	  
aGend	  condi,on	  

A.end	  

Passive	  

Long	  Vowels:	  Earlier	  discrimina,on:	  with	  aGen,on	  



Long	  vowels:	  AGen,on	  alloca,on	  

TLD	   SLI	  

Both	  groups	  automa,cally	  aGended	  to	  
the	  vowel	  differences	  in	  the	  	  

aGen,on	  condi,on	  for	  the	  long	  vowels	  



What	  does	  it	  all	  mean?	  



Implica,ons	  
•  Children	  with	  language	  impairment	  show	  
difficul,es	  with	  vowels	  sounds	  
– Especially	  when	  they	  are	  very	  short,	  like	  in	  
con,nuous	  speech	  

– Easy	  for	  them	  to	  miss	  teacher’s	  instruc,ons	  in	  class	  	  
– Create	  poor	  sound	  templates	  in	  their	  brains	  

•  Poor	  phonological	  maps	  

– Leading	  to	  poor	  reading	  skills	  
	  



Implica,ons	  
•  Children	  with	  language	  impairment	  show	  
difficul,es	  with	  vowels	  sounds	  
–  Especially	  when	  they	  are	  very	  short,	  like	  in	  con,nuous	  
speech	  

–  Easy	  for	  them	  to	  miss	  teacher’s	  instruc,ons	  in	  class	  	  
–  Create	  poor	  sound	  templates	  in	  their	  brains	  

•  Poor	  phonological	  maps	  
–  Leading	  to	  poor	  reading	  skills	  
	  

•  How	  to	  help?	  
–  Speaking	  slowly	  and	  clearly	  may	  lengthen	  vowels	  in	  
con,nuous	  speech	  	  

– AGen,on	  can	  help	  



Thank	  you!	  


