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RAGE	  
Reduced	  Ability	  to	  Generate	  Expecta=ons	  



RAGE	  

•  A	  working	  hypothesis	  for	  inves=ga=ng	  non-‐
na=ve	  language	  processing:	  
	  
Non-‐na&ve	  speakers	  have	  reduced	  ability	  to	  
generate	  expecta&ons	  during	  language	  
processing.	  



“processing”	  

integra=on	  



integra=on	  
(boOom	  up,	  reac=ve)	  

	  
	  

The dogs barks
integrate	  by	  compu=ng	  
subject-‐verb	  agreement	  



“processing”	  as	  integra=on	  

“Gramma=cal	  structures	  are	  built	  incrementally	  during	  
comprehension,	  with	  each	  new	  incoming	  word	  or	  
phrase	  being	  integrated	  into	  the	  current	  par=al	  
representa=on	  as	  soon	  as	  possible.”	  

	  
(Clahsen	  &	  Felser,	  2006)	  



“processing	  problem”	  
as	  integra=on	  difficulty	  

“It	  is	  possible	  that	  the	  bilinguals’	  problem	  lies	  in	  their	  
less-‐than	  op=mal	  ability	  to	  consistently	  and	  efficiently	  
integrate	  different	  types	  of	  informa=on.“	  
	  
“reduced	  integra=on	  ability	  of	  bilingual	  speakers”	  

	  
(Sorace,	  2011)	  



“processing”	  

integra=on	  

predic=on/
an=cipa=on/
expecta=on	  



predic=on	  
(top	  down,	  proac=ve)	  

	  
	  

The boy will eat the cake.

(Altmann	  &	  Kamide,	  1999)	  
	  

(Fernald,	  2004;	  Fernald	  et	  al.,	  2008)	  



predic=on	  
(top	  down,	  proac=ve)	  

	  
	  

Encuentra la pelota
Find the-FEM ball

(la	  pelota)	  (el	  zapato)	  

ü  adult	  na=ve	  Spanish-‐speakers	  
ü  and	  2-‐year-‐olds	  

(Lew-‐Williams	  &	  Fernald,	  2007)	  
x  adult	  L2	  learners	  of	  Spanish	  

(Lew-‐Williams	  &	  Fernald,	  2010)	  
x  even	  highly	  proficient	  ones	  

(Grüter,	  Lew-‐Williams	  &	  Fernald,	  2012)	  



“processing”	  as	  predic=on	  

“[T]he	  brain	  seems	  to	  deal	  with	  the	  speed	  and	  
complexity	  of	  language	  processing	  by	  ‘thinking	  ahead’	  
–	  that	  is,	  genera=ng	  informa=on	  about	  likely	  upcoming	  
s=muli	  and	  preparing	  ahead	  of	  =me,	  at	  mul=ple	  levels,	  
to	  process	  them.”	  

	  
(Federmeier,	  2007,	  Psychophysiology)	  



“processing”	  as	  predic=on	  

“However,	  such	  predic=ve	  processing	  entails	  costs,	  as	  
well	  as	  benefits,	  and	  changes	  in	  the	  availability	  of	  
cogni=ve	  and	  neural	  resources	  […]	  seem	  to	  make	  
predic=on	  more	  difficult	  or	  less	  likely	  for	  many	  
individuals.”	  

	  
(Federmeier,	  2007,	  Psychophysiology)	  



“processing	  problem”	  
as	  predic=on	  difficulty	  

“We	  would	  like	  to	  propose	  an	  alterna=ve	  view	  of	  
second-‐language	  sentence	  processing,	  namely	  that	  
second-‐language	  learners	  build	  a	  detailed	  syntac=c	  
representa=on	  that	  is	  indis=nguishable	  from	  a	  na=ve	  
speaker’s,	  but	  that	  they	  do	  not	  ac=vely	  predict	  
syntac=c	  elements	  during	  on-‐line	  processing.“	  

	  
(Kaan,	  Dallas,	  &	  Wijnen,	  2010)	  



“processing	  problem”	  
as	  predic=on	  difficulty	  

The	  RAGE	  hypothesis	  
	  
•  Non-‐na=ve	  speakers	  have	  reduced	  ability	  to	  
generate	  expecta=ons	  during	  language	  processing.	  

•  RAGE	  is	  not	  confined	  to	  predic=on	  at	  the	  level	  of	  
syntax,	  but	  affects	  expecta=on	  genera=on	  more	  
broadly.	  

	  



Discourse-‐level	  expecta=ons	  
&	  reference	  resolu=on	  

“(…)	  the	  idea	  that	  language	  processing	  involves	  
unconscious	  hypotheses	  about	  where	  the	  discourse	  is	  
going	  and	  that	  these	  hypotheses	  influence	  the	  
ac=va=on	  of	  discourse	  referents.”	  
	  

	  (Arnold,	  2001,	  Discourse	  Processes)	  



Discourse-‐level	  expecta=ons	  
&	  reference	  resolu=on	  

John handed a book to Bob.  He . . .

… really wanted Bob to have it.

He	  =	  John	  (‘SOURCE-‐con=nua=on’)	  
	  
… took it and read it right away.

	  He	  =	  Bob	  (‘GOAL-‐con=nua=on’)	  



Discourse-‐level	  expecta=ons	  
&	  reference	  resolu=on	  

John handed a book to Bob.  He . . .

John was handing a book to Bob. He . . 
… really wanted him to have it.

He	  =	  John	  (‘SOURCE-‐con=nua=on’)	  



Discourse-‐level	  expecta=ons	  
&	  reference	  resolu=on	  

Rohde,	  Kehler	  &	  Elman	  (2006;	  Kehler	  et	  al.,	  2008)	  
	  
•  na=ve	  English	  speakers	  (n=48)	  
•  wriOen	  story	  con=nua=ons	  
à  Par=cipants’	  interpreta=ons	  of	  	  

	  ambiguous	  pronouns	  reflect	  
	  event-‐level	  expecta=ons.	  

(Rohde	  et	  al.,	  2006,	  CogSciProc)	  



Do	  event-‐level	  biases	  created	  by	  
gramma=cal	  aspect	  contribute	  to	  non-‐
na=ve	  speakers’	  discourse	  expecta=ons	  
and	  reference	  resolu=on?	  
	  

RAGE	  predicts:	  reduced	  effect	  

This	  study	  



Par=cipants	  

Age	  
(in	  years)	  

Cloze	  test1	  
(propor=on	  
acceptable	  
responses)	  

Versant	  
English	  Test2	  
	  (overall	  score,	  
range	  20-‐80)	  

Self-‐rated	  
English	  

proficiency	  
(out	  of	  10)	  

L1-‐English	  
(n=39)	   24	  (18-‐66) 0.84	  (.60-‐.98) -‐-‐ 9.3	  (7-‐10) 

L2-‐English	  
(n=34)	   24	  (17-‐51) 0.56	  (.26-‐.80) 51	  (34-‐80) 6.1	  (2-‐9) 

	  L1-‐Japanese	  
	  (n=17)	   26	  (17-‐51) 0.54	  (.36-‐.68) 48	  (40-‐59) 6.3	  (4-‐9) 

	  L1-‐Korean	  
	  (n=17)	   23	  (20-‐32) 0.58	  (.26-‐.80) 55	  (34-‐80) 6.0	  (2-‐8) 

1Brown	  (1980),	  2Pearson	  (2011;	  hOp://www.versanOest.com)	  



Do	  learners	  understand	  gramma=cal	  aspect	  
in	  English?	  
•  Task	  1	  (Truth	  value	  judgments)	  

	  
Do	  learners	  use	  gramma=cal	  aspect	  to	  create	  
discourse	  expecta=ons?	  
•  Task	  2	  (Story	  con=nua=ons)	  



Task	  1:	  Truth	  value	  judgments	  
•  adapted	  from	  Gabriele’s	  (2005,	  2009,	  etc)	  story	  compa=bility	  task	  

Ø  Do	  learners	  know	  that	  (transfer-‐of-‐possession)	  
verbs	  with	  progressive	  marking	  	  

	  i)	  denote	  an	  incomplete	  event,	  
	  ii)	  cannot	  have	  a	  resulta=ve	  reading?	  

	  
	   	  Patrick is giving a towel to Ron.	  

	  
	  TRUE	  when	  Ron	  has	  not	  yet	  received	  the	  towel.	  	  
	  FALSE	  auer	  Ron	  has	  received	  the	  towel.	  



sample	  item:	  progressive-‐incomplete	  



sample	  item:	  progressive-‐complete	  



Task	  1:	  Truth	  value	  judgments	  

Condi=ons:	  
	  

aspect	   verb	   event	   truth	  value	   k	  
1	   progressive	   transfer-‐of-‐possession	   incomplete	   true	   5	  

2	   progressive	   transfer-‐of-‐possession	   complete	   false	   5	  

3	   perfec=ve	   other	  achievement	   incomplete	   false	   4	  

4	   perfec=ve	   other	  achievement	   complete	   true	   4	  

5	   progressive	   accomplishment	   complete	   false	   4	  
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2	  (group:	  L1,	  L2)	  x	  5	  (condiHon)	  ANOVA	  
•  main	  effect	  of	  condi=on	  	  	  	  	  	  (F(4,284)=402.1,	  p<.001)	  
•  no	  effect	  of	  group	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (F(1,71)<1)	  
•  interac=on	  n.s.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (F(4,284)=2.16,	  p=.07)	  

Fig.	  1.	  %	  TRUE	  responses	  by	  language.	  



Do	  learners	  understand	  gramma=cal	  aspect	  
in	  English?	  
•  Task	  1	  (Truth	  value	  judgments)	  

	  
Do	  they	  use	  gramma=cal	  aspect	  to	  create	  
discourse	  expecta=ons?	  
•  Task	  2	  (Story	  con=nua=ons)	  

✓	  



Task	  2:	  Story	  con=nua=ons	  

2	  (aspect)	  x	  2	  (prompt	  type)	  design	  
	  
COMPLETED	  EVENT	  (PERFECTIVE)	  
Patrick	  gave	  a	  towel	  to	  Ron.	  He	  _________________________________	  
Patrick	  gave	  a	  towel	  to	  Ron.	  ____________________________________	  
	  	  
INCOMPLETE	  EVENT	  (IMPERFECTIVE)	  
Patrick	  was	  giving	  a	  towel	  to	  Ron.	  He	  _____________________________	  
Patrick	  was	  giving	  a	  towel	  to	  Ron.	  ________________________________	  
	  
	  

La=n	  square	  design,	  5	  items/condi=on	  +	  20	  fillers	  
(10	  verbs:	  bring,	  feed,	  give,	  mail,	  pass,	  push,	  roll,	  serve,	  take,	  throw)	  



Task	  2:	  Story	  con=nua=ons	  

•  data	  annotated	  for	  co-‐reference	  
	  
Patrick	  gave/was	  giving	  a	  towel	  to	  Ron.	  (He)	  __________________________	  
	  
He made sure to give him a clean dry one. 

(SOURCE-‐con=nua=on)	  
He said “Thank you.” 

(GOAL-‐con=nua=on)	  
He did not notice the puddle of water on the floor. 	  

(ambiguous:	  8/12%	  of	  L1/L2	  data)	  
The towel was still warm from the drying machine. 	  

(other:	  12/11%	  of	  L1/L2	  data)	  
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Fig.	  2.	  %	  Source-‐con=nua=ons	  by	  language	  group	  and	  prompt	  type.	  

2	  (aspect)	  x	  2	  (prompt	  type)	  x	  2	  (group)	  ANOVA	  
•  main	  effect	  of	  aspect	  (F1(1,70)=12.2,	  p<.001,	  F2(1,19)=12.2,	  p<.001)	  
•  main	  effect	  of	  prompt	  type	  (F1(1,70)=101.2,	  p<.001,	  F2(1,19)=191.5,	  p<.001)	  
•  main	  effect	  of	  group	  (F1(1,70)=8.0,	  p<.01;	  	  F2(1,19)=20.6,	  p<.001)	  
•  aspect	  x	  group	  interac=on	  (F1(1,70)=4.6,	  p<.01;	  	  F2(1,19)=3.7,	  p=0.07*)	  



•  replica=on	  of	  aspect	  effect	  
(more	  SOURCE-‐con=nua=ons	  with	  imperfec=ves)	  

•  interac=on	  of	  aspect	  with	  group	  
(aspect	  effect	  is	  stronger	  for	  L1	  group)	  

² consistent	  with	  the	  RAGE	  hypothesis	  
Non-‐na=ve	  speakers	  know	  the	  meaning	  of	  aspect	  (task	  1),	  but	  
they	  do	  not	  seem	  to	  use	  this	  knowledge	  as	  much	  to	  generate	  
discourse-‐level	  expecta=ons	  (task	  2).	  



•  main	  effect	  of	  group	  
(fewer	  SOURCE-‐con=nua=ons	  in	  L2	  group)	  
	  

à  recency	  bias?	  
(see	  Kehler	  et	  al.,	  2011,	  for	  similar	  findings	  from	  na=ve-‐
speaking	  children)	  
	  

	  à	  indica=on	  of	  resource	  limita=ons	  affec=ng	  
informa=on	  integra&on	  



“processing”	  

integra=on	  

predic=on	  



in-‐progress	  &	  future	  work	  

•  look	  at	  effect	  of	  aspect	  on	  coherence	  rela&ons	  
•  aural	  (instead	  of	  wriOen)	  story	  con=nua=ons	  

à manipulate	  prosodic	  focus	  (with	  Amy	  J.	  Schafer)	  

•  online	  measure	  of	  an=cipatory	  co-‐reference	  processing	  
(Visual	  World)	  
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(slides	  are	  on	  my	  website,	  hOp://theresgruter.homestead.com/GruterRohdeGASLA2013.pdf)	  



References	  

Altmann,	  G.	  T.	  M.,	  &	  Kamide,	  Y.	  (1999).	  Incremental	  interpreta=on	  at	  verbs:	  restric=ng	  
the	  domain	  of	  subsequent	  reference.	  Cogni&on,	  73,	  247-‐264.	  

Arnold,	  J.	  E.	  (2001).	  The	  effects	  of	  thema=c	  roles	  on	  pronoun	  use	  and	  frequency	  of	  
reference.	  Discourse	  Processes,	  31,	  137-‐162.	  

Brown,	  J.	  D.	  (1980).	  Rela=ve	  merits	  of	  four	  methods	  for	  scoring	  cloze	  tests.	  Modern	  
Language	  Journal,	  64,	  311-‐317.	  

Clahsen,	  H.,	  &	  	  Felser,	  C.	  (2006).	  Gramma=cal	  processing	  in	  language	  learners.	  Applied	  
Psycholinguis&cs,	  27,	  3-‐42.	  

Federmeier,	  K.	  (2007).	  Thinking	  ahead:	  The	  role	  and	  roots	  of	  predic=on	  in	  language	  
comprehension.	  Psychophysiology,	  44,	  491-‐505.	  

Fernald,	  A.	  (2004).	  The	  search	  for	  the	  object	  begins	  at	  the	  verb.	  Presented	  at	  
BUCLD29.	  

Fernald,	  A.,	  Zangl,	  R.,	  Por=llo,	  A.	  L.,	  &	  Marchman,	  V.	  A.	  (2008).	  	  Looking	  while	  listening:	  
Using	  eye	  movements	  to	  monitor	  spoken	  language	  comprehension	  by	  infants	  and	  
young	  children.	  	  In	  I.	  Sekerina,	  E.	  M.	  Fernández	  &	  H.	  Clahsen	  (Eds.).	  Developmental	  
Psycholinguis&cs:	  On-‐Line	  Methods	  in	  Children’s	  Language	  Processing	  (pp.	  97-‐135).	  	  
Amsterdam:	  Benjamins.	  



References	  

Gabriele,	  A.	  (2005).	  The	  acquisi=on	  of	  aspect	  in	  a	  second	  language:	  A	  bidirec=onal	  
study	  of	  learners	  of	  English	  and	  Japanese.	  (Unpublished	  doctoral	  disserta=on).	  
City	  University	  of	  New	  York	  Graduate	  Center.	  

Gabriele,	  A.	  (2009).	  Transfer	  and	  transi=on	  in	  the	  SLA	  of	  aspect.	  Studies	  in	  Second	  
Language	  Acquisi&on,	  31,	  371-‐402.	  

Grüter,	  T.,	  Lew-‐Williams,	  C.,	  &	  Fernald,	  A.	  (2012).	  Gramma=cal	  gender	  in	  L2:	  A	  
produc=on	  or	  a	  real=me	  processing	  problem?	  Second	  Language	  Research,	  28,	  
191-‐215.	  

Kaan,	  E.,	  Dallas,	  A.	  C.,	  &	  Wijnen,	  F.	  (2010).	  Syntac=c	  predic=ons	  in	  second-‐language	  
sentence	  processing.	  In	  J.-‐W.	  Zwart	  &	  M.	  de	  Vries	  (Eds.),	  Structure	  preserved.	  
FestschriS	  in	  the	  honor	  of	  Jan	  Koster	  (pp.	  207-‐213).	  Amsterdam:	  John	  Benjamins.	  

Kehler,	  A.,	  Hayes,	  E.,	  &	  Barner,	  D.	  (2011).	  Pragma=cally-‐driven	  biases	  in	  children's	  
pronoun	  interpreta=on.	  Poster	  presented	  at	  CUNY2011,	  March	  2011.	  	  

Kehler,	  A.,	  Kertz,	  L.,	  Rohde,	  H.,	  &	  Elman,	  J.	  (2008).	  Coherence	  and	  coreference	  
revisited.	  Journal	  of	  Seman&cs,	  25,	  1-‐44.	  

Kim,	  K.,	  Grüter,	  T.,	  &	  Schafer,	  A.	  J.	  (2013).	  Effects	  of	  event-‐structure	  and	  topic/focus-‐
marking	  on	  pronoun	  reference	  in	  Korean.	  Poster	  presented	  at	  CUNY2013,	  March	  
2013.	  (hOp://theresgruter.homestead.com/CUNY2013-‐Kitaek_final.pdf)	  



References	  

Lew-‐Williams,	  C.,	  &	  Fernald,	  A.	  (2007).	  Young	  children	  learning	  Spanish	  make	  rapid	  
use	  of	  gramma=cal	  gender	  in	  spoken	  word	  recogni=on.	  Psychological	  Science,	  18,	  
193-‐198.	  

Lew-‐Williams,	  C.,	  &	  Fernald,	  A.	  (2010).	  Real-‐=me	  processing	  of	  gender-‐marked	  
ar=cles	  by	  na=ve	  and	  non-‐na=ve	  Spanish	  speakers.	  Journal	  of	  Memory	  and	  
Language,	  63,	  447-‐464.	  	  

Pearson	  (2011).	  Versant	  English	  Test:	  test	  descrip=on	  and	  valida=on	  summary.	  Palo	  
Alto,	  CA:	  Pearson	  Knowledge	  Technologies.	  (hOp://www.versanOest.com)	  

Rohde,	  H.,	  Kehler,	  A.,	  &	  Elman,	  J.	  L.	  (2006).	  Event	  structure	  and	  discourse	  coherence	  
biases	  in	  pronoun	  interpreta=on.	  In	  R.	  Sun	  (Ed.),	  Proceedings	  of	  the	  28th	  Annual	  
Conference	  of	  the	  Cogni&ve	  Science	  Society	  (pp.	  617-‐622).	  Mahwah,	  NJ:	  Lawrence	  
Erlbaum	  Associates.	  

Sorace,	  A.	  (2011).	  Pinning	  down	  the	  concept	  of	  ‘interface’	  in	  bilingualism.	  Linguis&c	  
Approaches	  to	  Bilingualism,	  1,	  1-‐33.	  

Ueno,	  M.,	  &	  Kehler,	  A.	  (2010).	  The	  interpreta=on	  of	  null	  and	  overt	  pronouns	  in	  
Japanese:	  Gramma=cal	  and	  pragma=c	  factors.	  In	  S.	  Ohlsson	  and	  R.	  Catrambone	  
(Eds.),	  Proceedings	  of	  the	  32nd	  Annual	  Mee&ng	  of	  the	  Cogni&ve	  Science	  Society	  
(pp.	  2057-‐2062).	  Aus=n:	  Cogni=ve	  Science	  Society.	  


