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Few studies have looked at working memory (WM) and 
primary language impairment (PLI) simultaneously. 
Even fewer studies have examined linguistic minority 
children with PLI within a bilingual community. In the 
present study, bilingual (French-English; English-
French) children and monolingual French-speaking 
children from a linguistic minority community were 
grouped according to their linguistic development, 
being either typically developing (TD) or having PLI. 
The goals of this study were to look at the differences 
between monolingual and bilingual children as well as 
between TD children and those with PLI with regards 
to linguistic skills, WM skills and non-linguistic 
cognitive skills (NLCS) in order to determine if 
difficulties within these areas could predict the 
presence of PLI.  

 

PARTICIPANTS 
 
 
 
 
PROCEDURE 
Language evaluations of verbal WM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Working memory evaluations 
Automated Working Memory Assessment (AWMA) 
(Alloway, 2007): 
 
 
 
 

Non-verbal cognition evaluations   
Leiter International Performance Scale-Revised 
(Leiter-R) (Roid & Miller,1997): 
 

1)  Do bilingual children differ from monolingual children with 
regards to WM and NLCS? 

 
 
 

2)  Do children with PLI differ from TD children with regards to 
WM and NLCS? 

 

 The following subtests revealed significant differences: 

 

Leiter – Attention Sustained = 0.50 
 

 These findings correspond with previous research conducted 
by Archibald & Gathercole (2006) and by Archibald & Joanisse 
(2009) with regards to intact visuospatial WM skills for 
children with PLI. 

 
3)  Do bilingual children score differently on WM tasks and non-

linguistic cognitive tasks than bilingual children with PLI? 

 The following subtests revealed significant differences:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 These findings correspond with those of a study by 
Thordardottir & Brandeker (2013), whose findings also 
support a difference in performance on non-word repetition 
and sentence recall. The other verbal WM tasks and non-
linguistic cognitive fluid reasoning tasks illustrated above 
were noted to be significant by our study. 

 
 

4)  Do the results from the WM evaluations predict the presence 
of PLI? 

 

 The purpose of this research question was to investigate the 
relationship between PLI and cognitive skills, and to 
determine if the addition of non-linguistic cognitive variables 
to verbal and visuospatial WM skills could offer a better 
prediction of PLI. Although NLCS were correlated with PLI, 
results revealed that NLCS were not among the best 
predictors. When verbal WM skills, visuospatial WM skills and 
NLCS were statistically analyzed, verbal WM skills alone 
(Sentence imitation in French) remained the best predictor 
of PLI (F (1.54) = 8.25, p < .05).  
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1. The results of our study coincide with 
Thordardottir & Brandeker (2013)’s study which 
also found no significant differences between TD 
bilingual and monolingual children on language 
processing skills (NWR and SR). This could be 
explained by the heterogeneous groups and 
varying levels of exposure to the L2. 

2. Significant differences were found for the verbal 
WM tasks as well as for the NLCS, categorization 
task. The AWMA tasks revealed no significant 
differences. However, the NWR and DR tasks from 
the language battery were revealed to be 
significant. It is possible that because the DR 
subtest from the AWMA was informally translated, 
it interfered with the administration protocol, 
thus invalidating it. Furthermore, unlike the 
findings   from Archibald and Gathercole (2007), 
our study did not reveal significant differences 
with regards to visuospatial WM skills between the 
groups. However, our study used the individual 
subtest scores and not the composite scores.  

3. Significant differences were found between TD 
bilingual children and bilingual children with PLI 
with regards to NLCS, more importantly, fluid 
reasoning, as well as verbal WM skills. These 
results coincide with Thordardottir and Brandeker 
(2013)’s study, which implicates verbal WM 
deficits in language impairment. Our study ruled 
out any visuospatial WM deficits among children 
with PLI. 

4. The regression analyses revealed the significance 
of one verbal WM subtest, sentence imitation in 
French, to be a predicting factor in the 
identification of children with PLI. This subtest 
accurately identified TD children. However, it 
failed to properly identify children with PLI, 
misidentifying them as TD children. However, 
children with PLI performed more poorly on this 
test than TD children which coincides with 
previous studies. 

 

This study has shown the importance of verbal WM 
tasks as indicators for PLI. These tasks should figure 
prominently within the investigation of language 
impairment among children. Also, some children 
with PLI seemed to have deficits with certain NLCS. 
Due to the nature of the NLCS, it is unknown if 
these skills could be part of the underlying 
difficulties responsible for verbal WM deficits. 
Future studies should investigate further into the 
consideration of NLCS, notably fluid reasoning, in 
the assessment and identification of children with 
PLI. 
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Rela<onship	  Between	  Working	  Memory	  and	  Linguis<c	  Skills	  in	  Children	  
	  

METHOD	  

	  	   Bilingual	  	   Monolingual	   TD	   PLI	  
N	   55	   10	   56	   9	  
Age	  (months)	   59.84	   56.10	   59.09	   60.33	  
Gender	   M:	  24;	  F:	  31	  	   M:	  6;	  F:	  4	  	   M:	  25;	  F:	  31	  	   M:	  5;	  	  	  F:	  4	  	  

Tasks	   Evalua<on	  tools	   References	  
Nonword	  repe<<on	  
(NWR)	  

The	  Children’s	  Test	  of	  
Nonword	  Repe//on	  

Gathercole	  &	  
Baddeley,	  1996	  

Répé<<on	  des	  non-‐mots	  
(RNM)	  

La	  tâche	  de	  répé//on	  des	  
non-‐mots	  

Courcy,	  2000	  

Concepts	  and	  Following	  
Direc<ons	  (CFD)	  

Clinical	  Evalua/on	  of	  
Language	  Fundamentals,	  
Fourth	  Edi/on	  (CELF-‐4)	  

Semel	  et	  al.,	  2003	  

Concepts	  et	  exécu<on	  
des	  direc<ves	  (CED)	  

CELF,	  Canadien-‐Français	  (CELF	  
CDN-‐F)	  

Wiig	  et	  al.,	  2009	  

Sentence	  Recall	  (SR)	   CELF,	  Preschool	  2	  (CELF-‐P2)	   Semel	  et	  al.,	  2004	  

Imita<on	  des	  phrases	  (IP)	   CELF,	  Preschool	  -‐	  French	  
adapta/on	  (CELF-‐P)	  

Royle	  &	  
Thordardobr,	  
2003	  

Dénomina<on	  
automa<que	  rapide	  
(DAR)	  

Rapid	  automa/zed	  naming	  –	  
French	  adapta/on	  

CaJs,	  1993	  

Number	  Repe<<on	  (NR)	   CELF-‐4	   Semel	  et	  al.,	  2003	  

Répé<<on	  des	  nombres	   CELF,	  Canadien-‐Français	  (CELF	  
CDN-‐F)	  

Wiig	  et	  al.,	  2009	  

Visuospa<al	  WM	   Dot	  Matrix,	  Block	  Recall,	  Odd	  One	  Out	  and	  Mister	  X	  

Verbal	  WM	   Digit	  Recall,	  Backwards	  Digit	  Recall	  and	  Coun/ng	  
Recall	  

Sustained	  aTen<on	   AJen/on	  Sustained	  (AS)	  

Categoriza<on	   Picture	  Context	  (PC)	  and	  Classifica/on	  (C)	  

Cogni<ve	  flexibility	   Figure	  Ground	  (FG)	  

Fluid	  reasoning	   Form	  Comple/on	  (FC),	  Sequen/al	  Order	  (SO)	  and	  
Repeated	  PaJerns	  (RP)	  

RESULTS	  CONTEXT	   DISCUSSION	  

Overall,	  there	  were	  no	  significant	  differences	  in	  
performance	  	  between	  the	  TD	  monolinguals	  

and	  bilinguals.	  

Leiter	  -‐	  
Classifica<on	   <	  0.05	  

Répé<<on	  
des	  non-‐mots	   <	  0.05	  

Imita<on	  des	  
phrases	   <	  0.001	  

DAR	  erreurs	   <	  0.05	  

Exécu<on	  
des	  direc<ves	   <	  0.05	  

Répé<<on	  
des	  #	  OD	   <	  0.05	  

Following	  
Direc<ons	   <	  0.05	  

NWR	  
(phonemes)	   <	  0.05	  

Leiter	  –	  Form	  
Comple<on	   <	  0.05	  

AWMA	  -‐	  DR	   <	  0.001	  

AWMA	  -‐	  BDR	   <	  0.05	  

AWMA	  –	  CR	   <	  0.05	  

Répé<<on	  #	  
OD	   <	  0.001	  

Répé<<on	  #	  
OI	   <	  0.05	  

Sentence	  
Recall	   <	  0.05	  

RAN	  errors	   <	  0.05	  

Exécu<on	  des	  
direc<ves	   <	  0.05	  

Répé<<on	  
des	  non-‐mots	   <	  0.05	  

Imita<on	  des	  
phrases	   <	  0.05	  

DAR	  erreurs	   <	  0.05	  
(Memory	  &	  Processing)	  
	  

CONCLUSION	  
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