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Overview 

•  Working Memory: Components & measurement 
• 
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ParNcipants 

• 
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AWMA 

• 
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WM & Language: Separability 

•  Marked difficulty with aspects of grammar in 
SLI 

•  Intact syntacNc processing in low WM groups 
d/t demenNa (Caplan & Waters, 1999) 

•  Good/poor WM groups comparable simple 
sentence comprehension (Engle & Conway, 1998; Montgomery 
& Evans, 2009) 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WM & Language: DisNnct Impairments? 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Cluster DescripNves 2 

Mixed           SWMI             SLI                TD+             Lang+ 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Hebb RepeNNon Effect 

•  Domain general 
– Verbal 

– Visually presented verbal informaNon  
•  Cross‐modality learning via recoding 

– SpaNal  

•  Domain‐general mechanism involved in long‐
term learning of serial order informaNon 

Page et al., 2006; Mosse & Jarrold, 2008; Bayliss et al., 2005; Couture & Tremblay, 2006 

Idea 

•  To examine long‐term sequence learning in 
children with SLI, SWMI, Mixed, or typical 
development with PhSTM demands equated 

ParNcipants 

•  SLI, n=15 
•  SWMI, n=8 

•  L&WMI, n=8 

•  Typical, n=25 

•  Age: 8.5 years ± 1 
•  Males: 29/56 

•  A&J, 2009 

  A&J, 2009 

Cross‐modality Hebb Learning 

Bus             Hand          Fish             Clock 

Clock            Fish          Hand            Bus 

8 filler/Hebb 
picture trials 

6 auditory trials 

Hebb 

Filler 

Hebb 

**Sequence length = digit span + 1 

Recall list by 
pointing in an 
array in the order 
seen. 

Filler 

Presented 1 at a time 
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Hebb Learning: TD Results 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Idea 

•  To explore how language, WM, PhSTM, and 
PIQ account for children’s school learning 

ParNcipants & Measures 

F"0)%#6-"/*
•  CLS 
•  WM 

•  PhSTM 

•  PIQ 

O0<0.)0.6*['"%'&(0/*
•  Math fluency 
•  CalculaNons 

•  Sight word reading 

•  Nonword reading 

•  Reading fluency 

•  Phonological 
awareness 

F'"\#%<'.6/*
•  Selected sample 

•   6‐9 yrs; n = 344 

Selected Sample 

Results: Significant Predict
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DirecNons 

•  Developmental pa<erns related to WM, 
language, and learning 

•  Impact of WMI on language, broadly defined 

•  IntervenNon 

M. Sheperd; A. Desroches; J. Aucoin; S. Devraj; L. Spiegel; J.  Co<; M. Taylor; F. 
Pardhan; A. White; A. Beier; L. Cryderman; B. Jeronimo; B. Rose; A. MarNn; N. 
Pounds;  M.Punnoose;  C.  Cermak;  K.  Bri<ain;  J.  Berger;  R.  Aupperle;  A. 
Partridge;  S.  ClouNer;  L.  Goldberg;  L.  Urbanek;  A.  Canton;  E.  Sterling;  B. 
Adamson; E. Broxterman; J. Merri<; E. Robb; A. Roth; S. Wener; J. Paradis; C. 
Brown;  A.  Bender;  K.  Harder;  L.  Pauls;  T.  Lin;  R.  Merkley;  J.  Aikman;  S. 
Beukema;  T.  Levee;  J.  Bu<s;  J.  Tsui;  T.  Ramnarain;  J.  Herczeg;  L.  Vannus;  A. 
McDermid;  E.  Lipari;  A.  Dodge;  R.  Nadler;  J.  Brubacher;  S.  Rivers;  H. 
Molyneaux; A.  Remark;  S. Davis;  S. Nancekivell;  A.  Laviole<e;  C.  Schlesinger; 
M. Ditmars; M. Brown; A. Dirks; E. Gilsenan; S. Hellen; H. Fraser; A. Ingram; J. 
Nyentap; C. Arsenault; J. Davalier; S. Hansen; J. Weber; S. Rainham; K. Foo; J. 
Proctor; K. Flook; D. Alsakka; L. Frieri; A. Baker; K. Terpstra; H. Brown; K. Doyle; 
K. Bryant; L. Vanderlaan; A. Balilah; J. Uitvulgt; D. D’Alessandro; M. Holmes; J. 
Wilson;   L. Greenwood; S. Sampietro; M. Lopez; A. McDonald; N. Nosworthy; 
C. Stanescu; M. Hurst; S. Huang; Members of the Language & Memory Group 
2007‐8; 2009‐10; Staff at Port Burwell School 2008; Many principals, teachers, 
secretaries! 

Thank you! 

Thank you! 

E-(('&-"'6-"/]*
•  Marc Joanisse   
•  Daniel Ansari 
•  Janis Oram Cardy 

Z:.)%.;]*

•  Natural Sciences and Engineering 
Research Council 371201‐2009  

LWM Lab 

Supplemental 

•  AWMA – 3 components 
•  Discriminant funcNon for clusters 

•  Paired associate learning 

•  Language subtest predictors for school 
learning 

•  Cluster differences in school learning 

•  Predictors of grammaNcality judgment & RAN 

Results 
E-9<-.0.6*@* E-9<-.0.6*2*

Digit recall  .19  .83 

Word recall  .20  .88 

Nonword recall  .26  .70 

Dot matrix  .81  .11 

Block recall  .77  .29 

Mazes memory  .78  .20 

Listening recall  .48  .44 

Backward digit recall  .54  .47 

CounNng recall  .73  .37 

Odd one out  .79  .25 

Mr. X  .75  .20 

SpaNal recall  .75  .32 

PCA; Eigenvalues > 1; Varimax rotaNon; Factor loadings > 0.4 

AWMA study 
E-9<-.0.6*@* E-9<-.0.6*2* E-9<-.0.6*M*

Digit recall  .80 

Word recall  .84 

Nonword recall  .75 

Dot matrix  .82 

Block recall  .78 

Mazes memory  .78 

Listening recall  .79 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AWMA: PCA Scree Plot 
AWMA study 

Discriminant FuncNon 
!))0)*^%6$*EJG]* E('//%P#'\-.*-_*

E(:/60"/*

WM  96% 
Odd one out  80% 
CounNng recall  75% 
SpaNal recall  72% 
Block Design  58% 
Matrix reasoning  61% 
PIQ  60% 

Selected Sample 

Discriminant FuncNon 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Word Learning: Summary 

•  Nonword/new
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