
Human Computer Interaction 
(HCI)



Human Computer Interaction

A discipline combining psychology, 
ergonomics and computer science

UI Metaphors
Approaches to UI Design
Standards and Legal Requirements



The User Interface (1)

Primary and secondary objectives
Metaphors: terms used figuratively to 
describe something but applied literally
Dialogue metaphor 



The User Interface (2)



The User Interface (3)



The User Interface (4)



The User Interface (5)



The User Interface (6)

Direct manipulation metaphor
Event-driven interfaces
Dialogue boxes



The User Interface (7)

Good dialogue design
Consistency

Helps users to learn the applications
Appropriate user support

Help messages: context-sensitive (GUI focus), hypertext, tooltips
Error messages: what went wrong and how to recover

Adequate feedback from the system
Clear indications of action taken
Response time appropriate to user action

Minimal user input
Reduction of errors, increased data entry speed
Use of codes and abbreviations, Selection from a list, Editing of 
incorrect values, Provision of derived information, Use of 
defaults, Use of accelerator keys for menus



The User Interface (8)



The User Interface (9)

Style guides
Standard guidelines for the design of user 
interfaces
The Windows Interface Guidelines for Software 
Design by Microsoft – Windows certification
Macintosh Human Interface Guidelines by Apple



Approaches to UI design (1)



Approaches to UI design (2)



Approaches to UI design (3)

The formal-informal range: structured, scenario-
based and ethnographic 
Structured approaches

Lifecycle as stages, steps, tasks
Inputs, techniques applied, deliverables
Top down decomposition – dataflow (processes) and 
structure diagrams (programs)
Advantages: easier project management, improved 
communication between project staff (standardised 
diagrams and documentation), improved system quality



Approaches to UI design (4)

UI design
Diagrams for task structure and allocation between users and 
system
Checklists for user, tasks and task environment categorisation
Evaluation: user performance against measurable usability criteria 

STUDIO
Five stages: Project Proposal and Planning, User Requirements 
Analysis, Task Synthesis, Usability Engineering, User Interface 
Development
Techniques: task hierarchy diagrams, knowledge representation 
grammars, task allocation charts, statecharts

Criticisms
Very bureaucratic and evaluated under laboratory conditions that
lack ‘ecological validity’



Approaches to UI design (5)
Take an 

Order 
 

Vol: 200 per day 
E. Time 50 secs. 
Errors:    Duplicate 
                customer 
 

Identify 
Customer 

 

Existing 
Customer 

Code 

New 
Customer 

 

Get 
Customer 

Details 

Get Credit 
Reference 

Details 

Order 
Content 

 

Order Line 
 

Customer 
Order No. 

 

Confirm 
Order 

Delivery 

                * 
Products 

 

Confirm 
Order Total 

Identify 
Product 

 

Product 
Quantity 

 

Confirm 
Line Total 

 

Look Up 
Product By 

Name 

Known 
Product 

Code 



Approaches to UI design (6)

Ethnographic
Ethnography is a philosophy about scientific enquire in 
social sciences

It involves the ethnographer participating overtly or covertly in 
people’s daily lives for an extended period of time, watching 
what happens, listening what is said, asking questions
Qualitative versus quantitative approaches
Emphasis on subjective interpretation of user experience and on 
capture the context
Examples: Contextual enquiry, Participative or co-operative 
design and evaluation
Techniques: interviews, discussions, prototyping sessions, videos 
(time consuming)



Approaches to UI design (7)

Scenario-based
Fit well with use cases
Forms: textual narratives, storyboards, video mock-ups, 
prototypes
Design envisioning and Evaluation
Claims – design justifications
Roles for scenarios: requirements analysis, user-designer 
communication, design rationale, envisionment, software 
design, implementation, documentation and training, 
evaluation, abstraction and team building
Main concern: large volumes of textual information that 
needs to be organised and cross-referenced



Approaches to UI design (8)



Approaches to UI design (9)



Approaches to UI design (10)



Approaches to UI design (11)

Usability
The degree to which specific users can achieve specific 
goals within a particular environment; effectively, 
efficiently, comfortably and in an acceptable manner
Usability criteria

Learnability
Throughput
Flexibility
Attitude



Standards and Legal 
Requirements (1)

International standards
ISO 9241 ergonomic requirements for work with Visual 
Display Terminals
ISO 14915 Multimedia User Interface Design –
Ergonomic Requirements for human-centred multimedia 
interfaces

EU directives
Health and Safety (Display Screen Equipment) 
Regulations

Covering physical equipment, environmental factors (positioning,
lighting, noise, heat, humidity), employer responsibilities (e.g. 
breaks, eye sight tests, training)



Standards and Legal 
Requirements (2)

Principles for designing, choosing, commissioning 
and modifying software

Software must be suitable for task
Software must be easy to use and adaptable to the user’s 
knowledge and experience
Employer may not use software to check up on 
employees without their knowledge
Systems must give feedback to users about performance
Systems must display information suited to users
Principles of software ergonomics must be applied to the 
way people process data


