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• HCI Usability Components
• HCI Usability Heuristics
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After this today's lecture, you should be able to: 

• Understand and describe the first five usability heuristics proposed by 
Jakob Nielsen.

• Explain why each heuristic is important in designing usable systems.

• Illustrate how each heuristic appears (or is violated) in real-world interfaces 
using provided examples.

• Compare and contrast different heuristics using concrete UI examples to 
determine which are adhered to or violated.

Learning Goals
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AR + VR
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Virtual Reality (VR)

● Use of computers to simulate a real or 
imagined environment 

● Three-dimensional (3-D) space

Augmented Reality (AR) 

● Uses an image of an actual place or 
things that adds digital information to it

Augmented + Virtual Reality

11Google Glass 2014-15

Meta Quest 2019-now
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Augmented + Virtual Reality

https://www.youtube.com/watch?v=037skU77XdI


How do you feel about Meta’s AR glasses?
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Participation Question

Net negative for societyNet positive for society

It’s complicated…



AI
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How do we 
design for the 

future?
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HCI: User Centered Design
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• Quality attribute
– Assesses how easy user interfaces are to 

use
– Improving ease-of-use during the design 

process
• Defined by 5 quality components

HCI: Usability
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1. Learnability
2. Efficiency
3. Memorability
4. Errors
5. Satisfaction

18

HCI: Usability Components



• Learnability: 
– How easy is it to learn task the first time?
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– How quickly can tasks be done (post-learning)?
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HCI: Usability Components
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HCI: Usability Components
• Learnability: 

– How easy is it to learn task the first time?
• Efficiency:

– How quickly can tasks be done (post-learning)?
• Memorability: 

– How easy is it to re-establish proficiency after being away?
• Errors: 

– How many errors do users make, how severe are these errors, 
and how easily can they recover from the errors?
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HCI: Usability Components
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Activity
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• Answer on PrairieLearn Class Activity for today
1. Think of a technological interaction from last week that 
irritated you.

2. Draw/visualize it (to the best of your ability)

3. Explain exactly HOW it failed for you. Depict activity, tasks, 
interactions. 

4. Doors!
27

Intro to HCI Activity
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  a.                  b.                    c.                  d.

  e.                    f.                    g.                 h.



Q: How does this door work?
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iClicker 

A. Push to the left

B. Push to the right

C. Pull on the left

D. Pull on the right

E. Slide it along
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What are 
Usability 

Heuristics?
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What is 
Usability?
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• Quality attribute
– Assesses how easy user interfaces are to 

use
– Improving ease-of-use during the design 

process
• Defined by 5 quality components

HCI: Usability
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Recall



1. Learnability
2. Efficiency
3. Memorability
4. Errors
5. Satisfaction

41

HCI: Usability ComponentsRecall



What are 
Heuristics?
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Practical method or guideline 

● Used to facilitate
○ Problem-solving
○ Learning
○ Discovery

● Often referred to as a "rule of thumb"

What is a Heuristic?

43
Reference: Nielson Norman Group: Usability 101 - Introduction to Usability [Link]

https://www.nngroup.com/articles/usability-101-introduction-to-usability/#:~:text=Usability%20is%20a%20quality%20attribute,use%20during%20the%20design%20process.


 Usability 
Heuristics
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10 Usability Heuristics (Nielsen, 1993)

Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link]; (image) uxdesign.cc -[Link]

https://www.nngroup.com/articles/ten-usability-heuristics/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/#:~:text=Usability%20is%20a%20quality%20attribute,use%20during%20the%20design%20process.


● Keep users informed about what is going on 
○ e.g., what page they are on and what part of a process 

■ (# of steps left)
○ e.g., you are working in offline mode (connection lost) provide 

appropriate feedback

● About what system is doing, and how input is being 
interpreted

1. Visibility of system status

46
Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

https://www.nngroup.com/articles/ten-usability-heuristics/
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Example: Washroom door lock status



● Does the user know what happened?
● Sending information back to the user about what 

has been done
● Includes sound, highlighting, animation and 

combinations of these
○ e.g. when screen button clicked on provides sound or 

red highlight feedback:

Feedback

48
Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

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


4949
Reference: Figma [Link]

https://www.figma.com/community/file/1286105291923814339/airbnb-landing-page-and-onboarding


● Terminology in user’s language language from 
user’s perspective
○ “you have bought...” VS “we have sold you...”
○ Use common words, not “techno-jargon”

● Error messages and feedback refer to user objects
● Avoid saying “you’ve entered an illegal input”

2. Match System + Real world

50
Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

https://www.nngroup.com/articles/ten-usability-heuristics/
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● Easy to abort: cancel buttons 
○ e.g., being able to cancel/undo order

● Easy to undo
○ e.g., being able to go back to previous step (s)

● Easy to make changes
○ e.g., removing items from a shopping cart

● Users (even experts) will make errors!

3. User control + Freedom
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Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

https://www.nngroup.com/articles/ten-usability-heuristics/
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Example: User control + Freedom
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● Same commands always have the same effect 
○ (e.g., ctrl+c)

● Locations for information, names of commands give 
the user a mental model of the system

● Size, location, colour, wording, function, sequencing
● Following standards helps

○ Web: use templates or css, style guides seems easy, but 
often not followed

4. Consistency + Standards
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Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

https://www.nngroup.com/articles/ten-usability-heuristics/
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Example: Google's Search bar



● Constraints 
○ Remove or gray-out illegal choices 

● Auto-fill information from before
● Confirmation 

○ Before making irreversible changes
○ Provide a way to "undo"

● Do not use colours to illustrate danger
○ Colour blindness / accessibility

5. Error Prevention

57
Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link];

https://www.nngroup.com/articles/ten-usability-heuristics/
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Example: Alerts/Confirmation 
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10 Usability Heuristics (Nielsen, 1993)

Reference: Nielson Norman Group: Usability 101- 10 Usability Heuristics [Link]; (image) uxdesign.cc -[Link]

https://www.nngroup.com/articles/ten-usability-heuristics/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/#:~:text=Usability%20is%20a%20quality%20attribute,use%20during%20the%20design%20process.
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Q: Which heuristic does this interface 
violate?
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D. Consistency and Standards

E. Error Prevention
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What is 
wrong?
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Identify the usability heuristic(s) that are 
violated in the following interface:
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What is 
good?
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Identify the usability heuristic(s) that are 
satisfied in the following interface:



8080

Identify the usability 
heuristic(s) that are satisfied 

in the following interface:
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Identify the usability 
heuristic(s) that are satisfied 

in the following interface:



Q: Which heuristic does this interface 
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Identify the usability 
heuristic(s) that are satisfied 

in the following interface:



A. Recognition Rather Than Recall

B. Match between System 
    & Real World
C. User Control and Freedom

D. Flexibility and Efficiency of Use

E. Error Prevention
88

iClicker 
Q: Which heuristic does this interface 
adhere to?
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B. Match between System 
    & Real World
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D. Flexibility and Efficiency of Use

E. Error Prevention
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iClicker 
Q: Which heuristic does this interface 
adhere to?


