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Main goals of this lecture

1. Introduction: „the big picture”

Human Computer Interaction and Software Ergonomics

2. Theory related to user experience and usability

3. Usability evaluation methods



Human Computer Interaction

Multidisciplinary
area focusing on the
design of computer 
technology and 
especially
interaction between
the users and the

system.



Software Ergonomics

Software ergonomics
research explores
user experience and 
usability of software 
with the help of 
related ergonomics
principles.



Discussion

Discuss in pairs:

• What are your favourite apps and why?

• Find common characteristics

• 5 min discussion in pairs

• 10 min discussion in the whole group



What is user experience?

User experience has a wide variety of meanings, from
traditional usability to beauty, hedonic, affective or
experiential aspects of technology use.

(Hassenzahl & Tracktinsky, 2006)

Video about the broad definition of UX: 

• Don Norman: The term "UX"

https://www.youtube.com/watch?time_continue=104&v=9BdtGjoIN4E


User experience honeycomb
A software with great UX has the following characteristics:

Image source: https://windowanddoor.com/article/junejuly-2016/user-experience



UX honeycomb

Valuable: provides value
for users

Desirable: design 
elements, visual aesthetics

Findable: information is 
easy to find (navigable and 
locatable website)

Accessible: accessible to 
people with disabilities

Credible: users should
trust the product/software



Discussion about
favourite apps

Valuable: provides value
for users

Desirable: design 
elements, visual
aesthetics

Findable: information is 
easy to find (navigable
and locatable website)

Credible: users should
trust the product/software



UX honeycomb - Usefulness

Useful: A software is 
useful if it satisfies the
users needs.

„If a system is easy to use, easy 
to learn, and even satisfying to 
use, but does not achieve the 
specific goals of a specific user, it 
will not be used even if it is given 
away for free.”



Usability

A software is usable, 
when the user can do 
what s/he wants to do 
without questions.

To be usable, a product or 
service should be 
learnable, efficient, 
effective and satisfying. Usable

Efficient

Effective Learnable

Satisfying



Usability - Efficiency and effectiveness

Efficiency

 How quickly the user can
achieve a goal?

Effectiveness

 Does the system „behave” 
how the user expects it to
behave?

 Measured by user errors

Task: go to bikram.hu

and change the
language to English

Efficiency: How quickly
could you perform it?

Effectiveness: Was it easy to
find that information?

How did you find it? Did you
go to any „wrong paths”?



Usability - Learnability and satisfaction

Learnability
 At the first time of use: 

How easy is it to operate the
system?

 After some time of 
inactivity, how easy is it to
relearn the system?

Satisfaction
 How pleasant is it to use the

design?

(user’s perceptions, feelings, 
and opinions of the product)

Task: Go to the
Ergonomics course
page at
moodle.appi.bme.hu

Think through your
experience with the
moodle page related to
Learnability and 
Satisfaction.



Why do we need usability evaluation?



Why do we need usability evaluation?



Analytical vs. empirical methods

Analytical methods

Heuristic evaluation

Cognitive walkthrough

Empirical methods
Usability test

(Different techniques):

Eye-tracking

5 second test

Card-sorting

Observation, Interview, 
Questionnaire

usability inspection
methods, what the
users would do

usability testing 
methods based on real
users’ activity



Empirical methods

Analytical methods

Heuristic evaluation

Cognitive walkthrough

Empirical methods:
Usability test

(Different techniques):

Eye-tracking

5 second test

Card-sorting

Observation, Interview, 
Questionnaire

usability inspection
methods, what the
users would do

usability testing 
methods based on real
users’ activity



Why empirical methods are important?



5 second test

• It simulates the first

time someone visits a 

new webpage/app.

• Can a new visitor

understand the

page/app in 5 seconds?

• First emotional

impressions





5 second test demonstration

• What are your first impressions?

• What is this website for?



Card-sorting

• How to organize content

• Findability of content or functionality

• User input about content organization or labeling
• Video: OptimalSort: Card sorting

https://www.youtube.com/watch?v=PgX6q1lfB2Y


Image source: https://www.interaction-design.org/literature/article/the-pros-and-cons-of-card-sorting-in-ux-research



First, participants create the categories, then

categorize the different items.

Image source: https://www.slideshare.net/saturdave/testing-taxonomies-beyond-card-sorting-49138572



Reverse card sorting

Its main goal is to check the

structure.

The categories and the

number of items related to

each category is given by the

researchers.

Image source: https://dux.typepad.com/dux/2011/03/method-9-of-100-reverse-card-sorting.html



Formal usability test

1) Test scenario, including specific

tasks and related reserach

questions

2) Organize the test sessions

3) Conducting the test

4) Evaluation of the data

5) Usability report related to the

research question

Video: Usability testing

https://www.youtube.com/watch?v=BrVnBdW6_rE


Analytical methods

Analytical methods

Heuristic evaluation

Cognitive walkthrough

Empirical methods:
Usability test

(Different techniques):

Eye-tracking

5 second test

Card-sorting

Observation, Interview, 
Questionnaire

usability inspection
methods, what the
users would do

usability testing 
methods based on real
users’ activity



Cognitive Walkthrough

The analysis is based 
on imagining a first 

time user and the
interaction

How the user would
use the product? 

Envisioning the user’s
route

Best for inspecting 
products that are 

usually explored by the 
users; not too much
previous knowledge

Can be done by either 
an expert or the 

developers themselves



Cognitive Walkthrough
Defining a goal 

• The evaluator creates a broadly defined goal.

• (e.g. „I want to reconfigure my privacy setting”)

Exploration

• The evaluator explores the system using the UI, 
searching for options that will help in fulfilling the goal.

Execution 

• The evaluator performs the action that seems the most 
promising.

Evaluation

• Once the goal is achieved the actions leading to it have 
to be evaluated: Were they simple? Were they easy to 
perform? What about alternatives?



Heuristic evaluation

Review of a 
product/system

Usually done by 4-6 
experts based on their 
experience and design 

heuristics

Inspection is performed 
independently at first

After all are done, a 
unified problem list is 

talked through together; 
identifying errors and 

assessing their severity

A simple method that 
(might be) cheap and 
very effective but it is 

also very subjective and 
difficult to reproduce



Usability – 10 heuristics of interface design

1. Visibility of system status

2. Match between 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



1. Visibility of system status

The system should always keep users informed about what is 

going on, through appropriate feedback within reasonable time.



2. Match between system and the real world

The system should speak the users' language, with words, phrases 

and concepts familiar to the user, rather than system-oriented terms. 

Follow real-world conventions, making information appear in a 

natural and logical order.



3. User control and freedom

Users often choose system functions by mistake and will need a 

clearly marked "emergency exit" to leave the unwanted state without 

having to go through an extended dialogue. Support undo and redo.



4. Consistency and standards

Users should not have to wonder whether different words, situations, 

or actions mean the same thing. 



4. Consistency and standards



4. Consistency and standards



5. Error prevention
Even better than good error messages is a careful design which 

prevents a problem from occurring in the first place.



6. Recognition rather than recall

Minimize the user's memory load by making objects, actions, and 

options visible.



6. Recognition rather than recall



6. Recognition rather than recall



7. Flexibility and efficiency of use

Allow shortcuts for experienced users.



8. Aesthetic and minimalist design

Dialogues should not contain information which is irrelevant or 

rarely needed.



9. Help users recognize, diagnose, and 

recover from errors
Error messages should be expressed in plain language (no codes), 

precisely indicate the problem, and constructively suggest a solution.



10. Help and documentation
Any such information should be easy to search, focused on the user's 

task, list concrete steps to be carried out, and not be too large.



Assignment help if you choose:

Evaluation of a homepage from ergonomic aspects

1) Use the above mentioned 10 heuristics

2) You can rate the severity of usability problems:
https://www.nngroup.com/articles/how-to-rate-the-severity-of-usability-problems/

3) Google Chrome extention for heuristic evaluation
(just a possibility, not compulsory to use)

http://www.uxcheck.co/#

https://www.nngroup.com/articles/how-to-rate-the-severity-of-usability-problems/
http://www.uxcheck.co/


Recommended books & other

Books

Steve Krug (2000): Don’t make me think

Rubin & Chisnell (2008) Handbook of usability testing

(available online for free)

Facebook & meetup

User Experience Budapest Meetup

UX Budapest facebook group

http://ccftp.scu.edu.cn:8090/Download/efa2417b-08ba-438a-b814-92db3dde0eb6.pdf
https://www.meetup.com/UXbudapest/
https://www.facebook.com/groups/594600877237593/

