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Dual-Tasking with Complex Stimuli Within and Between

Introduction

= Research into whether it is harder to divide attention
within or between sensory modalities has elicited

different answers. = Rapp and Hendel (2003) have suggested that

attention can be selectively directed to perceptual or
= Some argue for independence between sensory to semantic levels of representation.
modalities (Duncan, Martens, & Ward, 1997; Treisman
& Davies, 1973), while others support the existence of
a common attentional resource (Spence, Nicholls, &

Driver, 2001).

used simple stimuli (i.e., alphanumeric characters,
flashes or vibrations).

= The studies investigating these issues have typically

= |n this study, we used a target detection paradigm
with complex stimuli and varied the number of tasks
(single vs. dual), task modality (auditory vs. visual),
and task level (perceptual vs. semantic).

= We tested for a dual task cost, crossmodal

interference, and whether there are separate

attentional resources for perceptual and semantic
levels of representation.

Target Target Block Block Task
M et h 0 d S Abbrev. Abbrev. type Targets to detect
Auditory S Single task Ap
= In a speeded target detection task, participants = Participants responded by pressing the perceptual W Within modality Ap As ey
(N = 16) were presented with a bimodal stimulus “m” key when there was a target and the Ap 2 beat BD  Between modalities  Ap Vs
and had to detect one or two of the four types of “c” key when no target was present. sound Different levels oual
BS Between modalities  Ap Vp ual
target (Table 1). Same level tasks
Auditory S Single task As
. . semantic w Within modality Ap As
leai_ion Shmglus As Livi BD Between modalities  As Vp
period pair Feedback cr;:tr:ﬁe Different levels
* i . for incorrect sound BS Between modalities ~ As Vs
The visual stimuli consisted of 10 pictures in each of responses Same level
two semantic categories (food & household items), Visual S Single task vp
which were edited to create two perceptual colour S tual -~ "
categories (red & green). [ \ﬁs\ o perceptual w Within modality Vp Vs
BD Between modalities ~ As Vp
+ FEEDBACK _Red Different levels
picture -
et S BS Between modalities  As Vp
The auditory stimuli consisted of 10 sounds in each of ) Ao Du Same level
two semantic categories (living creatures & ' Visual S Single task Vs
machines), which were edited to create two semantic ithi dali
perceptual rhythm categories (one beat vs. two). Vs w Within modality Vp Vs
Food pict BD Between modalities ~ Ap Vs
ood picture Different levels
Response BS Between modalities ~ As Vs
Period Same level
a maximum of 1 target per trial 1000 ms 500 ms 1500 ms 4000 ms
Auditory Visual
targets targets R |t
1200 T A T8 1200 — _8 esults
@
ms " m
1100 + ] T7 1100 + m 7 = There was better performance:
W g | o S 5 = In Single vs. Dual task
@ED 210001 76< 1000 - +62 conditions
OBs E g I - 14 = In Within modality blocks vs.
N .
> 900 TS5 = 5 900+ o N T5 8 Between modality blocks
B S Errors E woE & = Same vs. Different levels of
800 T W T4 ° 800 T40 i
AW Errors < e c . representation blocks
2 o 9 o)
bl © - S .
@ BD Errors = 2 g 700 2 = Faster RTs for visual targets than
9] v O © i
<©BS Errors 4 o S auditory targets.
o 600 - )
o o
= Faster RTs for perceptual targets
500 7 Solid bars: than semantic targets.
Auditory
400 targets
S Y BD BS Striped bars:
Visual
Target Block type targets

= Our results show that
= doing two tasks is harder than one
= dividing attention across modalities is harder than within
= dividing attention across levels of representation is harder than within

=These findings support the notion of a common attentional resource.

= Our finding of crossmodal interference may have been caused by our use of complex, meaningful stimuli as opposed
to simple stimuli (c.f. Duncan et al., 1997). Grill-Spector & Kanwisher (2005) have shown that object recognition occurs
at the same time as object detection. Hence, interactions among the object representations of the visual and auditory

stimuli could provide a mechanism for crossmodal interference.

= In future studies will replicate this paradigm with simple stimuli, and also investigate what types of commonality

between stimuli cause crossmodal interference.
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