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Failure to perceive unexpected objects or events 
because attention is focused on another task  

Mack & Rock (1998); Simons & Chabris (1999)  

Inattentional Blindness 

 attentional blink 
 change blindness 
 backward masking 

 bistable figures / binocular rivalry 
 interocular suppression 

Presenter
Presentation Notes
1st challenge: hide the critical stimulus for 100’s of trials
2nd challenge: run twice as many subjects because ~50% noticers 50% IB 



Inattention paradigm adapted for EEG/ERP 

Video example of stimuli: 
 
https://www.youtube.com/watch?v=8-9NAFUn_CI  

https://www.youtube.com/watch?v=8-9NAFUn_CI
https://www.youtube.com/watch?v=8-9NAFUn_CI
https://www.youtube.com/watch?v=8-9NAFUn_CI
https://www.youtube.com/watch?v=8-9NAFUn_CI


Square or Random 

Stimuli 

600-800ms 600-800ms 300ms 



Procedure 

Phase 1: 

Distracter Task 

(no attention, 
delayed report) 

Phase 2: 

Distracter Task  

(attention, 
delayed report) 

Phase 3: 

Shape Discrimination 
Task 

(trial-by-trial report) 

Awareness 
Assessment 

Awareness 
Assessment 

# of Stimuli per phase: 

Random: 300 

Square: 240 

Diamond: 60 



Awareness assessment 





Behavioral results (awareness reports) 

IB noticers 



Pitts, Martinez, & Hillyard (2012) J CogNeuro 



Pitts et al. (2014) NeuroImage 



 
Results Summary 

 Early (~180ms) ERP difference even when subjects report no 
awareness of shapes. 
 Phases 1, 2, & 3 

 
 Subsequent (~260ms) ERP difference only when subjects can 

report awareness of shapes. 
 Phases 2 & 3 

 
 P3 and gamma (>300ms) only when subjects report awareness on 

a trial-by-trial basis. 
 Phase 3 



 
Interpretations 

 Early (~180ms) ERP difference even when subjects report no 
awareness of shapes. 
 Phases 1, 2, & 3 

 
 Subsequent (~260ms) ERP difference only when subjects can 

report awareness of shapes. 
 Phases 2 & 3 

 
 P3 and gamma (>300ms) only when subjects report awareness on 

a trial-by-trial basis. 
 Phase 3 

NCC 

Attention / Memory 

Task-based 
categorization 

V. Lamme RP Theory 



 
Interpretations 

 Early (~180ms) ERP difference even when subjects report no 
awareness of shapes. 
 Phases 1, 2, & 3 

 
 Subsequent (~260ms) ERP difference only when subjects can 

report awareness of shapes. 
 Phases 2 & 3 

 
 P3 and gamma (>300ms) only when subjects report awareness on 

a trial-by-trial basis. 
 Phase 3 

Preconscious 

Attention… 
but why no P3/gamma? 

NCC 

S. Dehaene GNW Theory 

Presenter
Presentation Notes
Dehaene’s proposed reasons for absence of P3: 
Concurrent stimuli in periphery, so active inhibition of central shapes, hence inhibition of P3
Only asked subjects after 200+ trials, maybe they only saw a few shapes, hence no P3 in ERP average over 100’s of trials



Why no P3 or gamma? 

Random Array: Shape Pattern: Color Patches: 

 Shape or color task (counterbalanced blocks) 

 P3, gamma for consciously perceived, but task-irrelevant stimuli?  

Pitts et al. (2014) NeuroImage 



P3 & gamma: 
NCC or task-based process?  

Pitts et al. (2014) NeuroImage 



Pitts et al. (2014) NeuroImage 

P3 & gamma: 
NCC or task-based process? 



 
Interpretations 

 Early (~180ms) ERP difference even when subjects report no 
awareness of shapes. 
 Phases 1, 2, & 3 

 
 Subsequent (~260ms) ERP difference only when subjects can 

report awareness of shapes. 
 Phases 2 & 3 

 
 P3 and gamma (>300ms) only when subjects report awareness on 

a trial-by-trial basis. 
 Phase 3 

Preconscious 

Attention 

NCC 

Dehaene GNW Theory 



 
Interpretations 

 Early (~180ms) ERP difference even when subjects report no 
awareness of shapes. 
 Phases 1, 2, & 3 

 
 Subsequent (~260ms) ERP difference only when subjects can 

report awareness of shapes. 
 Phases 2 & 3 

 
 P3 and gamma (>300ms) only when subjects report awareness on 

a trial-by-trial basis. 
 Phase 3 

Preconscious 

Attention or NCC ? 

Task-based 
categorization 

Dehaene 2.0 GNW Theory 



Inattentional blindness to faces 

   Face Pattern    Random Array Distracter Task 

Shafto & Pitts (2015) J Neurosci 



Shafto & Pitts (2015) J Neurosci 



 
Results Summary 

 No ERP differences when subjects fail to report faces. 
 Phase 1 (inattentional blindness) 

 
 N170 and subsequent (~260ms) ERP difference only when subjects 

can report seeing faces. 
 Phases 2 & 3 

 
 P3 (>300ms) only when subjects report faces trial-by-trial. 

 Phase 3 



 
Interpretations 

 No ERP differences when subjects fail to report faces. 
 Phase 1 (inattentional blindness) 

 
 N170 and subsequent (~260ms) ERP difference only when subjects 

can report seeing faces. 
 Phases 2 & 3 

 
 P3 (>300ms) only when subjects report faces trial-by-trial. 

 Phase 3 

Unconscious 

Task-based 
categorization 

Dehaene 2.0 GNW Theory 

NCC Attention 



 
Interpretations 

 No ERP differences when subjects fail to report faces. 
 Phase 1 (inattentional blindness) 

 
 N170 and subsequent (~260ms) ERP difference only when subjects 

can report seeing faces. 
 Phases 2 & 3 

 
 P3 (>300ms) only when subjects report faces trial-by-trial. 

 Phase 3 

Unconscious 

Task-based 
categorization 

Lamme RP Theory 

NCC Attention 



 
Attention ↔ Awareness 

adapted from Tsuchiya & Koch (2015) 

No Awareness Awareness 

No Attention 

Attention 

• rapid vision 
• zombie behaviors 
• basic summary stats 
• afterimages 

• pop-out 
• priming 
• adaptation 
• visual search 
• thoughts 

• iconic memory 
• gist 
• animal detection (dual task) 
• partial reportability 

• detection of unexpected 
stimuli 

• working memory 
• full reportability 

? 



Recent evidence against: 
• Cohen et al. (2011) Psychological Science 
• Mack & Clarke (2012) Visual Cognition 
• Huang (2015) PLoS One 
• Mack et al. (2015) Consciousness & Cognition  
• Mack et al. (2016) Consciousness & Cognition  

Awareness without Attention? 

R  S  H  K 
T   F  C  B 

Trials 1-100 

Critical Trial 101 



adapted from Tsuchiya & Koch (2015) 

No Awareness Awareness 

No Attention 

Attention 

• rapid vision 
• zombie behaviors 
• basic summary stats 
• afterimages 

• pop-out 
• priming 
• adaptation 
• visual search 
• thoughts 

• iconic memory 
• gist 
• animal detection (dual task) 
• partial reportability 

• detection of unexpected 
stimuli 

• working memory 
• full reportability 

 
Awareness → Attention 



 
Attention → Awareness 

No Awareness Awareness 

No Attention 

Attention 

• rapid vision 
• zombie behaviors 
• basic summary stats 
• afterimages 

• pop-out 
• priming 
• adaptation 
• visual search 
• thoughts 

• detection of unexpected 
stimuli 

• working memory 
• reportability (partial & full) 
• iconic memory 
• gist 
• animal detection (dual task) 



Thank you for your attention and awareness! 
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www.reed.edu/psychology/scalp   

2016 Meeting: July 28 – Aug 1 
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