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Why review cognitive psychology? 

•  Interacting with technology involves a number of 
cognitive processes 
–  We need to take into account characteristic & 

limitations of users 

–  Predict what users can and cannot be expected to do 
–  Identify and explain the nature and causes of 

problems users encounter 

•  Cognitive theories, modelling tools, and 
methods can lead to the design of better 
interactive products 
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Core cognitive processes 
•  Attention 

•  Perception and recognition 

•  Memory 

•  Reading, speaking and listening 

•  Problem-solving, planning, reasoning, 
decision-making, learning 
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Attention  

•  Selecting things to concentrate on, at a point in time 
–  Visual and auditory 

–  VIDEO 

•  http://www.theinvisiblegorilla.com/videos.html 

•  Limited resource 



Attention 
•  Set of mechanisms which regulate cognitive processes 

and feelings 
•  3 different cognitive networks supporting 3 types of task 

–  Alerting: achievement and maintenance of a state of arousal, or 
sensitivity to incoming stimuli 

–  Orienting: selection of information from a source of incoming 
stimuli 

–  Executive attention: maintain or suppress information focussing 
to relevant parts of the perceptual field, while ignoring tasks 
irrelevant stimuli.  
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Change blindness 

•  http://www.theinvisiblegorilla.com/
videos.html 
– Movie perception test 
– Door study 
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Change Blindness 
•  Phenomenon that occurs when a person viewing a visual 

scene fails to detect large changes in the scene  
•  In a huge number of traffic accidents the "driver looked 

but failed to see"  
–  Information from the world enters the driver's eyes: at some point 

this information is lost 
–  They are looking but they are not seeing  
–  To see an object change, it is necessary to attend to it.  

•  Flicker paradigm: an original and a modified image 
continually alternate, one after the other, with a brief 
blank field between the two 

http://nivea.psycho.univ-paris5.fr/Mudsplash/Nature_Supp_Inf/Movies/Movie_List.html 
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Split attention  

•     
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Split attention 
•  Multiple sources of information need to be 

integrated before they can be understood 
•  Multimedia design 
•  E-learning 

– Split-Attention Principle: When giving a 
multimedia explanation, present words as 
auditory narration rather than as visual on-
screen text  
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•  Attention span is the amount of time a person can 
concentrate on a task without becoming distracted 

•  Adult learners can keep tuned in to a lecture for no more 
than 15 to 20 minutes at a time at the beginning of the 
class 
–   as the lecture proceeded the attention span became shorter and 

often fell to three or four minutes towards the end of a standard 
lecture.” 
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Design implications for attention 
•  Information at the interface be structured to capture users’ 

attention,  
–  e.g. use perceptual boundaries (windows), colour, video, sound 

and flashing lights 
•  Make information salient when it needs attending to 

•  Use techniques that make things stand out like colour, ordering, 
spacing, underlining, sequencing and animation 

•  Avoid cluttering the interface - follow the google.com example of 
crisp, simple design 

•  Avoid using too much because the software allows it 
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Perception and recognition 

•  How information is acquired from the world and 
transformed into experiences 

•  Obvious implication is to design representations that 
are readily perceivable, e.g. 
–  Text should be legible 
–  Text should be legible 
–  Text should be legible 
–  Icons should be easy to distinguish and understand 

–  I CAN READ QUICkLY 
–  I can read quickly 
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Design implications for Perception 

•  Icons and other graphical representation should enable 
users to easily distinguish their meaning 

•  Sounds should be audible and distinguishable  
•  Speech output should enable users to distinguish the set 

of spoken words and understand their meaning 
•  Text should be legible and distinguishable from the 

background 
•  Tactile feedback in VR should allow users to recognise 

the meaning of the sensation being elicited (difference 
between squeezing and pushing) 
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Find the price of a double room at the Holiday Inn 
in Bradley 
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Find the price for a double room at the Quality Inn 
in Columbia 
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Results 

•  Tullis (1987) found that the two screens 
produced quite different results 
–  1st screen - took an average of 5.5 seconds to search 
–  2nd screen - took 3.2 seconds to search  

•  Why, since both displays have the same density 
of information (31%)? 

•  Spacing 
–  In the 1st screen the information is bunched up together, making 

it hard to search 
–  In the 2nd screen the characters are grouped into vertical 

categories of information making it easier 
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Find Italian 
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Find French 
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Results 

•  Weller (2004) found people took less time to 
locate items for information that was grouped  
–  using a border (2nd screen) compared with using 

color contrast (1st screen) 


