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“What information consumes is rather obvious: it consumes

the attention of its recipients. Hence, a wealth of

information creates a poverty of attention and a need to

allocate that attention efficiently among the overabundance

of information sources that might consume it”

– Herbert Simon –



Introduction to Visual Attention (VA)

Processes involved

Signal Enhancement Noise Exclusion

- early/late decisional level - late decisional level

- amplifies the signal stimulus - filtering mechanism

- low noise („distractions‟) - significant noise

Disruption to visual VA processes in C/AwDys have played an immense

role in dyslexia.



Favouring Signal Enhancement (2002)



Favouring Noise Exclusion (2005)



Favouring Noise Exclusion (2007)



Favouring Noise Exclusion (2008)



Against Noise Exclusion (2011)



Well well well?!?!?!



Are there any conflating factors? 

• Roach and Hogben (2004, 2007 and 2008)

• Psychophysical study - Tilt discrimination threshold (TDT) of a target

stimulus in a visual search paradigm.

• They used: (a) pre-cues to infer attention (i.e. early SE & late NE).



Are there any conflating factors? 

• Roach and Hogben (2004, 2007 and 2008)

• Psychophysical study - Tilt discrimination threshold (TDT) of a target

stimulus in a visual search cueing paradigm.

• They used: (a) pre-cues to infer attention (i.e. early SE & late NE)



Are there any conflating factors? 

• Roach and Hogben (2004, 2007 and 2008)

• Psychophysical study - Tilt discrimination threshold (TDT) of a target

stimulus in a visual search cueing paradigm.

• They used: (a) pre-cues to infer attention (i.e. early SE & late NE).

(b) different set sizes (0,1,2,4,8 and 16)



Are there any conflating factors?...contd 

• They found:

(a) In controls, when un-cued, TDT increased sharply as more

distractors were added. Cueing the location of the target dramatically

reduced the detrimental effect of the distractors.



Are there any conflating factors?...contd 

• They found:

(a) In AwDys, when un-cued, performance was in no way different

from controls. Cueing the location of the target produced no effect on

performance.



Are there any conflating factors?...contd 

Large Set size (16) 

=  largest cueing benefits  (controls)

=  stimuli positioned closest

=        set size = „crowding effect‟



Are there any conflating factors?...contd 

Solution: One unified test that can take into all the possibilities



Research Questions

• Using simple stimuli, to study if AwDys:

1. are affected by crowding?

2. are able to successfully use cues to probe any deficit

with VA processes (NE & SE)?

3. are able to allocate sufficient attention to overcome a set

size effect (with crowding effects intact)?

4. and the above effects of crowding, cue use & set size

effects correlate with measures of literacy?



Design: 2010 study

Trial sequence:

• 4 set sizes

• 3 cue types

• 2 difficulty levels

*Attention modulation rather 

than discrimination ability. 

Easy 

(5°)

Hard 

(2°)

SE + NE

NE



Outcome 1. Crowding effects

AwDys showed strong effects of crowding which were 

eliminated by pre-cueing.



Outcome 1. Crowding effects (Support)



Outcome 2. Cueing effects

AwDys are able to use the pre-cues to good effect (to 

exclude noise & enhance the signal at an early stage) 

unlike post-cues (inability to exclude noise at a „late‟ 

decisional stage).



Outcome 3. Attention allocation & set size effects

AwDys did not gain the same cueing benefit that 

normal readers did.



Outcome 4: Relationship of effects to literacy

Spelling Reading

Spacing - 0.64** - 0.68**

Set size - 0.52** - 0.46*

Variable

Control AwDys Sig. (2-

tailed) 

p - value

Mean SD Mean SD

Age 25.8 6.6 25.8 7.4 NS

Spelling 118.3 4.3 102.3 11.3 < .001

Reading 111.7 4.4 97.7 7.6 < .001

IQ 125.0 9.3 118.5 11.2 NS



Outcome 4: Relationship of effects to literacy



........

Are AwDys able to actually see/identify the target 

efficiently when not cued?

........



Design: 2011 study

Set size 1



Design: 2011 study

Set size 2 crowded



Design: 2011 study

Set size 2 spread



Design: 2011 study

Set size 4



Design: 2011 study

Set size 8



Fixation                        Response     Response 

(110 ms)                         Period         Reminder

(3000 ms)

Variable Duration

Display

Design: 2011 study



Results: 2011 study



Results: 2011 study - Spacing

F(1,14) = 28.7, p < 0.001 [Eta2 = 0.67]     F(1,14) = 23.9, p < 0.001 [Eta2 = 0.63]



Results: 2011 study – Spacing with Literacy



Results: 2011 study – Set size

F(3,42) = 46.2, p < 0.001 [Eta2 = 72]        F(3,42) = 14.9, p < 0.001 [Eta2 = 50]



Results: 2011 study – Set size on literacy



Conclusions

• First study to show crowding and set size effects with simple, non-

linguistic visual stimuli (all correlated with literacy measures).

• Interaction of some of our effects with task difficulty highlighted a need 

to control for basic sensory difficulties in this area of research.

• Effects cannot be accounted for by phonological deficit since cognitive 

requirements were equal in all conditions.

• Visual attention play an important role in the aetiology of dyslexia



Thank you


