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Selective Attention 

•  Cocktail party 
phenomena 

•  Can be studied in 
the lab 
– Dichotic listening 
– Shadowing 
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Dichotic Listening  

• Used to study selective attention 
•  Factors for selective attention 

– Distinctive characteristics of target’s speech 
• Rhythm 
• Pitch (e.g., male vs. female) 

– Sound intensity (loudness) 
– Location of sound source (e.g., near or far) 

•  Problems?? 

Dichotic Listening and 
Shadowing 

Unattended Stimuli 

• Physical, sensory changes noticed 
• Semantic changes were not noticed 
• Almost everyone notices the sound of 

their own name 
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Subsequent Research  

Vigilance 

•  Attend to a field of stimulation 
– Extended period of time 
– Attempting to detect appearance of a particular  signal 

Signal Detection 

•  Hits 
– Correct positives 

•  False Alarms 
– False positives 

•  Misses 
– False negatives 

•  Correct rejections 
– Correct negatives 

Signal 
Present 

Signal 
Absent 

Say 
“Yes” 

Say 
“No” 

Hit False 
Alarm 

Correct 
Rejection 

Miss 
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Vigilance: Fatigue 

•  Prolonged vigilance causes fatigue 
•  Performance declines after ½ hour 

– Miss up to 25% of the signals 
– Not due to decreased sensitivity 

•  Become unsure of perception 
– Less willing to commit false alarms 
– More willing to commit misses 

Vigilance: Expectations 

• Affect performance in vigilance task 
•  Signal in expected location 

– Faster response 
– More accurate response 

• Attention is like a spotlight 

Vigilance: Appearance/
Disappearance 

• Sudden appearance or disappearance of 
stimuli 
– Draws attention to stimuli 

• Applies to auditory stimuli as well 
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Vigilance: Appearance/
Disappearance 

• Possible adaptive value 
– Ignore environmental 

constants 
• Allows allocation of 

cognitive resources 
– “Important” information 

• Includes things that 
suddenly appear or 
disappear 

Vigilance: Movement 

Search 

•  Scan environment, actively seeking some 
stimuli (target) 
– Do not know location of target 

•  Can respond by making false alarms 
– Distractor diverts attention away from target 

stimuli 
•  Factors affecting search 

– Target 
– Distractors 
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Number of Distractors 

Salience of Distractors 

Distinctive Features of Target 
Similarity of Distractors to Target 
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Uniformity of Distractors 

Divided Attention 

•  Allocating resources 
to coordinate 
performance of more 
than one task 

•  Representative tasks 
– Videotaped activities 
– Reading & dictation 

Videotaped Activities  
(Neisser & Becklen, 1975) 

•  Respond to events in 
one of the two 
activities 
– Performance good 

•  Respond to events in 
both activities 
simultaneously 
– Performance poor 
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Videotaped Activities: Example 

•  Inattentional blindness during divided 
attention tasks 
– Simons & Chabris (1999)  

• Without practice at task, unexpected 
events are not perceived 
– Attention directed to objects and events, 

not spatial locations 

Reading & Dictation 
(Spelke, Hirst, & Neisser, 1976) 

•  2 tasks 
– Task A - Read a story silently 
– Task B - Write words dictated by researcher 

•  3 conditions 
– Task A 
– Task B 
– Task A + Task B 

• Performance very poor 

Reading & Dictation 
(Spelke, Hirst, & Neisser, 1976) 

•  6 weeks of training 
– 5 days each week 
– 85 sessions 

•  Read as quickly during dictation as when 
reading alone 
– Were not paying attention to meaning of words 

dictated to them 
•  Eventually could categorize dictated word 



1/6/10 

9 

Practice makes Perfect 

•  Practice alters limits of attentional capacity 
• Automatic tasks consume less attentional 

resources 
•  Two tasks may be performed as a single 

task 
• No fixed limit on the number of tasks that 

can be performed simultaneously 

Automatic vs. Controlled 
Processes 

• Automatic processes 
– Involve no conscious control 
– Performed in parallel 
– Relatively fast 

•  Controlled processes 
– Require conscious control 
– Are performed serially 
– Take a relatively long time to execute 
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Criteria for Automaticity 

1.  Occurs without intention 
2.  Does not give rise to conscious awareness 
3.  Does not interfere with other processes 

•  Start as controlled processes and, with 
practice, become automatic 

Stroop Task 

• Used to test attention  
• Name color a word is printed in 

– Words processed automatically 
– Naming word colors effortful 

•  Conflicts arise because both systems are 
using the same processes 
– Interference 

Automatization 

•  Theories 
– Integration of steps 
– Instance theory 

•  Both assume a continuum 

Fully 
Automatic 

Fully 
Controlled 
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Integration of Steps Theory 

•  Initially 
– Task involves several effortful steps 

• With practice 
– Effortful steps combined into easy, integrated 

process 
•  Combined steps 

– Require none/few cognitive resources 

Instance Theory 

•  Gradual accumulation 
of knowledge 
– Specific responses to 

specific stimuli 

•  Memorization 

Negative Acceleration Curve 
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Theories of Attention 

•  Bottleneck Theories 
– Broadbent’s Filter model 
– Treisman’s Attenuator model 
– Deutsch-Norman Selection model 

•  Capacity theories 
– Kahneman 
– Johnson & Heinz Multimode theory 

Bottleneck Theories 

• Assume 
– Tremendous amount of 

available information 
– Limited information 

processing ability 
•  Bottleneck limits 

information attended to 
– Only one message can 

pass through bottleneck  

Broadbent’s Filter Model 

•  Multiple channels of input 
– Filter permits only one channel of input to come 

through 

•  Bottleneck before pattern recognition 
•  Supported by Cherry’s dichotic listening data 
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Shadowing Task Causes 
Revisions in Filter Model 

•  Shadowing in dichotic listening task 
– Ignore most of unattended message 

•  Semantic information gets through filter 
– Name 
– Shadow meaning as it switches ears 
– Notice redundant messages  

Treisman’s Attenuator Model 

Attenuator Model Stages 

•  Preattentive analysis 
– Based on physical properties of stimulus 
– Occurs in parallel 

•  Pattern analysis 
– Analyze whether stimulus has a pattern 

•  Focused attention 
– Focus attention on stimuli 
– Sequentially evaluate message 
– Consult dictionary 
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Dictionary Thresholds 

•  Recognition 
– Occurs when intensity of stimuli exceeds 

threshold 
•  Thresholds vary 

– Permanently lowered 
– Lowered by expectations 

Early versus Late Selection 

•  Early selection theories 
– Selection mechanism operates prior to pattern 

recognition 
•  Late selection theories 

– Selection mechanism operates after pattern 
recognition 

•  Both theories propose information 
bottleneck 
– Differ in placement of bottleneck 

Deutsch-Norman Memory 
Selection Model 

•  Late Selection theory 
•  Signal blocking filter  

– Operates after some perceptual and semantic 
analysis has occurred 

– Explains shadowing data 

•  Throw out irrelevant information at filtering 
mechanism 
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Capacity Theories 

•  Could not determine bottle neck 
– Focus of models changed 

•  Study capacity demands 
• Assumptions 

– Fixed pool of attentional resources 
– Resources can be allocated according to task 

requirements 

Kahneman 

•  Limit on the capacity to perform mental 
work 

•  Control the allocation of capacity 
• Activities compete for attentional resources 
• When demand exceeds supply 

– Performance suffers or fails entirely 

Capacity and Allocation of 
Resources 

•  Capacity 
– Varies with level of arousal 
– Moderate arousal optimal 

• Allocation of resources 
– Enduring dispositions 

• Reflect rules of involuntary attention 

– Momentary intentions 
• Reflect specific goals 
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Johnson & Heinz Multimode 
Theory 

•  Integrates bottleneck and capacity theories 
• Have control over bottleneck 

– Continuum from early to late mode of selection 

•  Late mode comes at a cost 
– Comprehension of primary message declines 

•  Experiments support multimode theory 


