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What is cognition and behaviour?

Working definitions for today:

Cognition: mental actions or processes through that support knowledge 
building and understanding

Behaviour: how we act on the  world, based on our understanding, 
perception and experience  of it



Why do cognition and behaviour matter in technology design?

1. Form reasonable expectations on users: What they can and cannot be 
expected to do.

2. Help us explain the nature and causes of problems that users encounter
3. Provides theories, modeling tools, guidance, and methods that can lead to the 

design of better interactive products

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



What’s wrong 
with these stairs?

https://usabilitygeek.com/ 
the-bad-design-of-
everyday-things/

https://usabilitygeek.com/
https://usabilitygeek.com/


Visual cognition/ 
Perception/attention

https://usabilitygeek.com/ 
the-bad-design-of-
everyday-things/

https://usabilitygeek.com/


Visual cognition & pre-attentive processing



Visual cognition & pre-attentive processing



What’s wrong with 
this password setting 
feature?

https:// 
dumbpasswordrules.com/ 

sites/airasia/



Cognitive load / 
Memory

https:// 
dumbpasswordrules.com/ 

sites/airasia/



What is cognition?

Each aspect of human cognition is interlinked with others; each filters information 
to make cognition efficient and useful; this also leads to limitations!

Perception

Memory
Reasoning

Language

Attention Learning



Attention

• Selecting things on which to concentrate at a point in time from the mass
of stimuli around us
• Allows us to focus on information that is relevant to what we are doing
• Involves sensory information
• Goal-oriented (driven by the task at hand) and saliency-based (what is 

particularly noticeable)



Attention
Prices of double rooms

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



Attention
Design implications:

• Context: Make information salient when it needs to be attended to at a given 
stage of a task

• Use techniques to achieve this:
• For example, color, ordering, spacing, underlining, sequencing, and animation

• Avoid cluttering visual interfaces with too much information

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



Memory

• Memory is not complete - we filter what our brains think is important
• We first encode then retrieve knowledge - this is tied to attention
• The more attention paid to something…The more it is processed in terms of thinking about it 

and comparing it with other knowledge…The more likely it is to be remembered
• Context is important as to how we remember (that is, where, when, how and so on)
• We recognize things much better than being able to recall things

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



Memory
Design implications:

• Reduce cognitive load by avoiding long and complicated 
procedures for carrying out tasks

• Design interfaces that promote recognition rather than recall
• Provide users with various ways of labelling digital information 

to help them easily identify it again
• For example, folders, categories, color, flagging, and time 

stamping

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



• Question: How much can we expect people to learn/know about how technology works?

• How much do you know about how contactless card payment works?
• How much do you know about how a thermostat works?
• How much do you know about how a smart speaker works?

Learning and mental models

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



• As technology designers and developers, we may assume people have a more complete 
understanding of technology; however, as people we our mental models are often “poor, 
often incomplete, easily confusable, based on inappropriate analogies and superstition” 
(Norman, 1983)

• People prefer to "learn-by-doing" rather than following manuals

Learning and mental models

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



Design implications:

• Clear and easy to use instructions
• Appropriate tutorials and contextual sensitive guidance
• Provide online videos and chatbot windows when 

needing help
• Transparency: to make interfaces "intuitive" to use
• Affordances of what actions an interface allows
• For example, swiping, clicking, or selecting

Learning and mental models

Key Reference 
Sharp, Helen, Yvonne 

Rogers, and Jenny 
Preece. Chapter 4,

Interaction Design : Beyond 
Human-Computer 

Interaction.



• Differences in cognition and behaviour (see Week 7)
• Social aspects of cognition and behaviour (see Week 3)

Aspects we haven’t covered today



Nielsen’s Heuristics

1: Visibility of System Status

2: Match Between the System and the Real World 

3: User Control and Freedom

4: Consistency and Standards

5: Error Prevention

6: Recognition Rather than Recall 

7: Flexibility and Efficiency of Use 

8: Aesthetic and Minimalist Design

9: Help Users Recognize, Diagnose, and Recover from Errors 

10: Help and Documentation

Activity 1 - Explore relationships between Nielsen’s heuristics 
and aspects of cognition and behaviour (10 minutes)

https:// 
www.nngroup.com/ 
articles/ten-usability-
heuristics/

Cognitive processes

Attention 

Memory 

Perception 

Learning 

Planning 

Problem-solving 

Reasoning

[…. others?]

http://www.nngroup.com/


https://www.designkit.org/methods/the-five-whys.html
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1. Get one person in your group to interact with a website or app they have not 

used before, and complete a simple task (e.g., logging what they ate for 

breakfast, looking up flights to Canada) and video record them completing this 

task. Make sure both the screen and person is visible in the recording.

2. Together as a group, rewatch the video. As you watch, ask them questions about 

why they completed the task in the way they did. Why did they chose to click 

certain buttons, why did they hesitate at certain points, why did they scroll at a 

particular point? For each question you ask, repeat the question ‘why’ five times - 

do you.

Activity 2 - Observation + The five whys 
(20 minutes)



Pages 81 - 223 in Frank E. Ritter. (2014). Foundations for Designing User-Centered 

Systems: What System Designers Need to Know about People. Springer London.

Further reading


