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Chapter	7:	The	Attending	Brain	
	
Attention	

• Attention:	selecting	information	for	further	processing	and	discarding	other	
information	as	the	brain	has	a	limited	capacity	and	cannot	fully	process	all	the	
information	it	receives;	it	attends	to	a	small	portion	of	it	at	a	time.	

o Implies	withdrawal	from	some	things	in	order	to	deal	effectively	with	others.	
o Attentional	processes	lie	at	the	interface	between	the	external	environment	and	

our	internal	states.	
• Inattentional	blindness:	failure	to	be	aware	of	a	visual	stimulus	because	attention	is	

directed	away	from	it.	
• Change	blindness:	participants	fail	to	notice	the	appearance	or	disappearance	of	objects	

between	two	alternating	images.	
• Egocentric	space:	map	of	space	coded	relative	to	the	position	of	the	body�	
• Retinocentric	space:	map	of	space	coded	relative	to	the	position	of	the	eye	gaze.	
• Allocentric	space:	map	of	space	coding	the	locations	of	objects	and	places�	

o Place	cells:	neurons	(in	hippocampus)	that	respond	when	an	animal	is	in	a	
particular	location	in	allocentric	space�	

• Cross-modal	perception:	integrating	information	across	sensory	modalities		
	
Attentional	Processes	

• Attention	and	eye	fixation	are	related	because	visual	acuity	(discriminating	fine	detail)	
is	greatest	at	the	point	of	fixation.	

• Orienting:	moving	the	focus	of	attention.	
o Covert	orienting:	moving	attention	without	moving	the	eyes	or	head.	
o Overt	orienting:	moving	the	eyes	or	head	along	with	the	focus	of	attention.	

• Posner:	attention	operates	on	a	spatial	basis.	
o Inhibition	of	return:	a	slowing	of	reaction	time	associated	with	going	back	to	a	

previously	attended	location.	
o Bottom-up	(exogenous	orienting):	attention	is	externally	guided	by	a	stimulus.	
o Top-down	(endogenous	orienting):	attention	is	guided	by	the	perceivers	goals.	
o Visual	search:	detecting	the	presence	or	absence	of	a	specified	target	object	in	an	

array	of	other	distracting	objects.	
• Attentional	blink	paradigm:	fast	presentation	of	stimuli	where	participants	are	usually	

unable	to	report	the	second	target	when	it	occurs	straight	after	the	first	target.		
o Bottleneck	model:	limited	capacity	process	where	only	a	small	subset	of	

information	can	be	passed	from	stage	1	to	stage	2	(process	one	target	at	a	time).		
§ Explains	the	attentional	blink	-	things	you	aren’t	meant	to	pay	attention	

to	(distractions)	affect	performance.	
	
	
	
	
	
	
	

PSYC2217: COGNITIVE NEUROSCIENCE 

THE ATTENTIVE BRAIN 

ATTENTION 
- It is taking possession of the mind (determines what is 

processed). 
- One out of what seems several simultaneously possible 

objects (orientation and selection). 
- It implies withdrawal from some things in order to deal 

effectively with others (limited capacity and inhibition). 

ORIENTATION AND SELECTION 
- Spacial location is a fundamental attribute of 

environmental stimuli. Choosing where to select 
information from is key. 

- Where we focus our attention (orient) can be 
determined bottom-up or top-down. 

• Bottom-up: exogenous attention. 
• Top-down: endogenous attention. 

- Selection is based on objects. 
- Our selection of objects is biased. 

• Local selection: details. 
• Global selection: bigger picture (faster). 

LIMITED-CAPACITY AND INHIBITION 
- The attentional blink: when you attend to one thing, 

you tend to be able to not attend to other things for a 
short period of time. 

- Bottleneck model: limited capacity process. 
• Only a small subset of information can be passed 

from stage 1 to stage 2 (can process only one 
target at a time).  

• This model explains the attentional blink. 
• The things that you are not meant to pay attention 

to affects your performances (distractions). 

NEUROSCIENCE PERSPECTIVE 
- Neuroscience has looked at the selection from a 

perspective of how early in processing effects of 
attention can be obtained. 

- If attention influences very easy stimulus selection 
processing, selection must be early. 

• Early: physical feature (eg. orientation, colour). 
• Late: processing at a deep level of meaning. 

THE HEARING BRAIN 

AUDITION 
- Sound: mechanical pressure wave in a medium (eg. air 

or water). Condensation of molecules forms waves that 
travel through the air and is pick up by the ear. 

- Changes in pressure can be 
described by a sine wave. 

- Sound wave varies in amplitude 
and frequency (number of cycles 
per second). 

EARS 
- Our ear consistent of three major divisions; outer ear, 

middle ear and inner ear. These parts are necessary for 
transforming sounds (mechanical pressure) into 
electrical impulses that our brain can use. 

- Outer ear: pinna funnels sound into the auditory 
canal. 

- Middle ear: amplifies sound (by 10 times).  
• Sound waves move the tympanic membrane which 

is attached to the bone (malleus, incus and stapes).  
• The bones create a mechanical pressure wave 

which travels down through the oval window and 
into the inner ear. 

- Inner ear: codes frequency and amplitude.  
• Cochlea consists of three tubes; vestibular canal, 

tympanic canal (code the sound waves), cochlear 
partition/duct. 

• Frequency coding: the cochlea tube narrows as you 
get closer to the apex so different waves are 
encoded in different parts. 

⟶ They are encoded by receptive hair cells.  
⟶ The hairs bend as a function of the pressure 

wave going over them.  
⟶ The hairs that moved are determined by the 

frequency and amplitude of the pressure way. 
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Sound wave varies in amplitude and 
frequency (# cycles/second)
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Ear consists of three major divisions …

i) Outer ear ii) Middle ear iii) Inner ear

our ear


