
Introduction:

A predominant model of WM suggests this construct is most supported by PS (Baddeley & 

Hitch, 1994); in contrast, other models assert that attention is more supportive of WM (Cowan, 

2010). Baddeley’s multicomponent model of WM emphasizes the importance of the central 

executive, phonological loop, visuospatial sketchpad, and episodic buffer in supporting WM 

capacity (Fry & Hale, 2000). Although the model suggests attention is essential for the 

processing of information, it implies that WM capacity is a function of PS rather than attention 

(Fry & Hale, 2000; Willmot, Ponsford, Hocking, & Schonberger, 2009). Attention is viewed as 

critical within Baddeley’s model in order to bring sensory information into the central 

executive; however, variations in PS could explain in part the individual differences noted in 

WM capacity. Essentially, increased PS would result in faster rehearsal of incoming 

information. The more efficient use of rehearsal within the phonological loop and visuospatial

sketchpad enables sensory information to be moved into long-term memory stores more 

quickly. Movement of information out of the slave systems reduces the chance for loss of 

information by freeing up additional cognitive resources or space within these systems; in this 

way, WM capacity is facilitated by PS. The majority of research investigating the impact of PS 

versus attention on WM capacity has been conducted with adult or neurotypically-functioning 

pediatric samples (Felmingham, Baguley, & Green, 2004). Because WM has been found to be 

disrupted within numerous clinical groups, a greater understanding of the neurocognitive 

supports underlying this ability within these groups is necessary.

Simple Task of WM: Predictors

P Adjusted R2

(Beta)

Model 3 .000 .118

Visual Matching .000 (.296)

Pair Cancellation .000 (.169)

Auditory Attention .000 (.112)
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Abstract:

The purpose of this study was to determine whether working memory (WM) is 

more supported by attention or processing speed (PS) among pediatric clinical 

groups through use of the Woodcock-Johnson Test of Cognitive Abilities, Third 

Edition (WJ-III Cog). Data utilized produced two significant models associated 

with simple and complex tasks of WM. 

Results:

Stepwise linear regression with a simple task of WM (Numbers 

Reversed) as the dependent variable resulted in a significant 

model including Visual Matching (Beta=.296, t(955)=9.51, 

p=.000), Pair Cancellation (Beta=.169, t(955)=4.74, p=.000), 

and Auditory Attention (Beta=.112, t(955)=3.59, p=.000) with a 

significant proportion of the variance explained (R2=.121, F(3, 

955)=43.11, p=.000); the same analysis utilizing a complex task 

of  WM (Auditory Working Memory) as the dependent variable 

resulted in a significant model including Auditory Attention 

(Beta=.248, t(955)=7.88, p=.000), Pair Cancellation (Beta=.165, 

t(955)=5.22, p=.000), and Visual Matching (Beta=.079, 

t(955)=2.18, p=.030) with a significant proportion of the 

variance explained (R2=.093, F(3, 955)=32.06, p=.000). 

Method:

The data utilized in the current study were archival and culled from a national database containing 

neuropsychological case studies of a pediatric mixed-clinical sample (N=956). The clinical 

populations making up this sample include school-age boys and girls diagnosed with attention-

deficit/hyperactivity disorder (AD/HD), specific learning disabilities (LD), autism spectrum 

disorders (ASD) such as autism, Asperger’s disorder, and pervasive developmental disorder (PDD), 

and general neurological impairments including traumatic/acquired brain injuries and brain tumors. 

Scores from specific subtests of the WJ-III Cog including Auditory Attention, Auditory Working 

Memory, Numbers Reversed, Pair Cancellation, and Visual Matching were collected. The Auditory 

Working Memory and Numbers Reversed subtests were considered tasks of WM by virtue of their 

contribution to the WM cluster on the WJ-III Cog. Given the task demands associated with each, 

Auditory Working Memory was conceptualized as a relatively more complex task of WM while 

Numbers Reversed was viewed as a more simplistic task tapping WM. The Auditory Attention and 

Pair Cancellation subtests were considered measures of attention given their inclusion within the 

Broad Attention cluster; and, the Visual Matching subtest was considered to be a representation of 

PS.    

Complex Task of WM: 

Predictors

P Adjusted R2

(Beta)

Model 3 .000 .090

Auditory Attention .000 (.248)

Pair Cancellation .000 (.165)

Visual Matching .030 (.079)

Conclusions:

While the differential impact of attention versus PS on WM capacity has 

been debated, these results indicate that the relative impact of each is task-

dependent. When confronted with a comparatively simple task of WM, 

school-age children with clinical diagnoses tended to rely more on PS. In 

contrast, completion of a more complex task of WM resulted in greater 

reliance upon attention; thus, attention appeared to become more important 

in WM as the complexity of the cognitive task increased. This has 

implications for school-age children with clinical diagnoses given adequate 

WM is supportive of general academic success (Conklin, Salorio, & 

Slomine, 2008). Given limitations in WM appear to be a function of task 

complexity, academic interventions may also be task specific; thus, simple 

academic tasks requiring WM may be supported via improvements in PS 

while more complex tasks require greater focus on improving attentional 

resources. Attention and PS may be viewed as building blocks of sorts 

wherein simple or lower-level tasks of WM can be adequately supported 

through use of quick processing; however, this does not appear to be 

sufficient for complex or higher-level tasks of WM. Appropriate directing 

and maintenance of attention would become necessary as well.


