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» Human-computer interaction is a discipline concerned with the
design, evaluation and implementation of interactive computing
systems for human use and with the study of major phenomena
surrounding them

[ACM SIGCHI Curricula for Human-Computer Interaction]

¢ Terms of ‘80s

» During ‘70s, the notion of User Interface (or man-machine
interface, MMI) became of interst for researchers and designers

= Awareness of the importance of Ul to reach market success
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N The Nature of HCI .

@
Content of HCI

Five interrelated aspects

C Computer System and Interface

= N1 (Meta-)Models of HCI
U Use and Context of Computers

Architecture

H

U1 Human Social Organization and
Work

U2 Application Areas
U3 Human-Machine Fit and Adaptation

Human Characteristics
H1 Human Information Processing
H2 Language, Communication,
Interaction
H3 Ergonomics

C1 Input and Output Devices
C2 Dialogue Techniques

C3 Dialogue Genre

C4 Computer Graphics

C5 Dialogue Architecture

¢ D Development Process

D1 Design Approaches
D2 Implementation Techniques
D3 Evaluation Techniques

D4 Example Systems and Case
Studies
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@ aboratary HCI is multi-disciplinary

Ergonomics

(human factors) Neuro

science

Computer
science
Psychology

Sociology

Etnography

Semiotics
and
branding
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“Creating an interface is much like building a
house: If you don’t get the foundations right, no
amount of decorating can fix the resulting structure”

[Jef Raskin, “"The Human Interface”, ACM Press, 2000]
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= Human-Computer Interaction (HCI)

= Usability

= HCI principles for designing usable systems
= User Experience (UX)

= Using HCI principles for system evaluation
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Cost
Compatibility
Reliability

Acceptability

Easy to
remember

Few errors

Subjectively
pleasing

Adapted from :J. Nielsen, Usability Engineering, Morgan Kaufmann, 1993
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» ISO DIS 9241 Ergonomics requirements for office work with
VDTs - Part 11 Guidance on usability

Usability Definition

“The extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and
satisfaction in a specified context of use”
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on intrinsic

users

» Usability is
understood

1ISO 9126-1
- DEGLI STUDI DI BARI
ALDO MORO

ISO 9126-1: Information Technology — Software Product Quality

= It emphasizes the importance of designing for quality, focusing

system features which can help create products

which are effective, efficient and satisfying for the intended

= Six characteristics of software quality: functionality, reliability,
usability, efficiency, maintainability, portability

the “capability of the software product to be
, learned, used and attractive to the user, when

used under specified conditions”

Five sub-characteristics: understandability, learnability, operability,
attractiveness , usability compliance

TA
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ISO/IEC 9126-1
External and internal quality

ALDO

xternal an
Internal

functionality

usability efficiency thaintainabilit} portability

UNIVERS

DEGLI STUDI DI BARI
MORO

ITA

r

p

(
= interoperability ]
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-{ R } Efsiciency -{ stability
- compliance -

recoverability ] { Co-existence

e
B security
L/ Functionality
compliance

:
= suitability J maturity ] -Emderstandabiliq} Time behaviorj -[ Analysability J { adaptability
< J
= acy J Fault foler J -[ learnability ] Resource J -[ hangeability -{ installability |
| accuracy ault tolerance earnability e changeability installability J

Reliability
compliance

-‘ attractiveness -[ testability

-[ replaceability
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Usability Maintainability
compliance compliance

_[ Portability
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| External Quality Measure |

Internal Quality Measure | | Quality in Use Measure

:m

Computer System
Information System
\‘».

Busmess System
Computer Centered System
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Quality In Use __| Effectiveness
_{ Productivity
_| Safety

—i Satisfaction
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aboretory Web usability

same things”
= Good content (75%)
= Usability (66%)
= Download speed (58%)
= Freshness of content (54%)

properties score lower than 14 %

= Those properties each scored more than 50 %, all other

UNIVERSITA
DEGLI STUDI DI BARI
ALDO MORO

= Usability is the second most important property of a web site

= Forrester Research study of about 8500 people: “Why people
choose to go to one web site rather than another that offers the

[S.Pemberton, Interaction, May 2002]
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@ " avoretory How to obtain usability

= Human-Centred Design
= Understand users, their tasks, the context of use
= lterative development
= Prototype evaluation (possibly with users)

= 1SO 9241-210

= Human-Centred Design Process for interactive systems

UNIVERSITA
DEGLI STUDI DI BARI

ALDO MORO
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@ islizzton Human-centred design process for

Designed
solutions meet
user requirements

faboretor interactive systems ISO 9241-210

design process

Plan the human centred

Understand and specify
- the context of use

Evaluate the designs S
against requirements \

UNIVERSITA
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ALDO MORO

Specify the user
requirements

\_

Produce design solutions
to meet user requirements
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» Usability

= User Experience (UX)

= Human-Computer Interaction (HCI)

= HCI principles for designing usable systems

= Using HCI principles for system evaluation
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< principles standard
(% . . company
= guide lines .

style guide

: >’ compulsion
low high
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o Principles

General principles, derived from scientific evidence and general consensus, taking
into account people psycological and social aspects of human beings, rather than
technology. Expressed in general form, they do not change often

o Guide lines

More specific recommendations for the design of a certain class of systems, possibly
providing examples and motivations

o Standards

Rules to be applied in designing of a certain class of systems, formulated by an
international organization

1 Company style guides (or design rules)
Rules to be applied in designing of a specific systems
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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 (words, phrases and concepts
familiar to the user, rather than system-oriented). Follow real-world
conventions, information should appear in natural/logical order
3. User control and freedom
= Users often choose system functions by mistake and will need a clearly
marked "emergency exit". Support undo and redo
4. Consistency and standards
= Users should not have to wonder whether different words, situations, or
actions mean the same thing. Follow platform conventions
5. Error prevention

= A careful design prevents a problem from occurring in the first place.
Eliminate error-prone conditions. Present users with a confirmation option
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6. Recognition rather than recall

= Minimize the user's memory load by making objects, actions, and options
visible. The user should not have to remember dialogue information

7. Flexibility and efficiency of use

= Accelerators -- unseen by the novice user -- may often speed up the
interaction for the expert user. Allow users to tailor frequent actions

8. Aesthetic and minimalist design
= Dialogues should not contain information which is irrelevant or rarely
needed. Extra units of information diminishes of relevant units
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

= Even though it is better if the system can be used without documentation, it
may be necessary to provide help and documentation

M.F. Costabile — HCI Principles — PROMISE Winter School — Zinal (CH), Jan 24 2012 28

14



Interaction

@ esalzation Shneiderman's Eight Golden
Rules of Interface Design

laboratory
Strive for consistency
Enable frequent users to use shortcuts
Offer informative feedback
Design dialog to yield closure
Offer simple error handling
Permit easy reversal of actions
Support internal locus of control
Reduce short-term memory load

UNIVERSITA
DEGLI STUDI DI BARI
ALDO MORO

O NGRS

[Shneiderman B. and Plaisant C. Designing the User Interface: Strategies for Effective
Human-Computer Interaction. 2004]
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» Visibility
= Canis see it?
» Feedback
= What is it doing now?
» Affordance
= How do | use it?
= Mapping
= Where am | and where can | go?
= Constraint
= Why can’t | do that?
= Consistency
= | think | have seen this before?

[Norman D. Design of Everyday Things. The MIT Press. 1998]
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m Principles to support usability
Alan Dix et al

laboratory
» Principles presentation is structured so that the catalogue can
be easily extended as our knowledge increases

= Divided in three main categories
= Learnability

= The ease with which new users can begin effective interaction and achieve
maximal performance

= Flexibility
= The multiplicity of ways in which the user and system exchange information
= Robustness

= The level of support provided to the user in determining successful
achievement and assessment of goals

M.F. Costabile — HCI Principles — PROMISE Winter School — Zinal (CH), Jan 24 2012 34

17



@ Principles affecting learnability @
Alan Dix et al

DEGLI STUDI DI BARI
laboratory ALDO MORO

= Predictability
= Support for the user to determine the effect of future action based on
past interaction history
= Synthesizability

= Support for the user to assess the effect of past operations on the
current state

= Familiarity
= The extent to which a user's knowledge and experience in other real-
world or computer- based domains can be applied when interacting with
a new system
= Generalizability
= Support for the user to extend knowledge of specific interaction within
and across applications to other similar situations
= Consistency

= Likeness in input-output behavior arising from similar situations or similar
task objectives
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@ Principles affecting flexibility @
Alan Dix et al
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= Dialog initiative
= Allowing the user freedom from artificial/ constraints on the input dialog
imposed by the system
= Multi-threading

= Ability of the system to support user interaction pertaining to more than
one task at a time

= Task migratability

= The ability to pass control for the execution of a given task so that it
becomes either internalized by the user or the system or shared between
them

= Substitutivity

= Allowing equivalent values of input and output to be arbitrarily substituted
for each other

= Customizability
= Modifiability of the user interface by the user or the system
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Alan Dix et al

Observability

= Ability of the user to evaluate the internal state of the system from its
perceivable representation

Recoverability

= Ability of the user to take corrective action once an error has been
recognized

Responsiveness
= How the user perceives the rate of communication with the system

Task conformance

= The degree to which the system services support all of the tasks the user
wishes to perform and in the way that the user understands them

M.F. Costabile — HCI Principles — PROMISE Winter School — Zinal (CH), Jan 24 2012 37

DEGLI STUDI DI BARI
LDO MORO

Interaction

1ISO 9241-110 @

Usability & UX - UNIVERSITA
A

laboratory

Dialogue principles

Suitability for the task

= the dialogue should be suitable for the user’s task and skill level
Self-descriptiveness

= the dialogue should make it clear what the user should do next
Controllability

= the user should be able to control the pace and sequence of the
interaction

Conformity with user expectations
= it should be consistent
Error tolerance
= the dialogue should be forgiving
Suitability for individualisation
= the dialogue should be able to be customized to suit the user
Suitability for learning
= the dialogue should support learning
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Part 1: General introduction
Part 2: Guidance on task requirements
Part 4: Keyboard requirements
ISO 9241 Part 5: Workstation layout and postural requirements
Part 9: Requirements for non-keyboard input devices
(updated 201 O) Part 11: Guidance on usability
Part 12: Presentation of information
Part 13: User guidance
Part 14: Menu dialogues
Part 15: Command dialogues
Part 16: Direct manipulation dialogues
Part 17: Form filling dialogues
Part 20: Accessibility guidelines for ICT equipment and services
Part 100: Introduction to standards related to software ergonomics
Part 110: Dialogue principles
Part 129: (DIS) Guidance on software individualization
Part 151: Guidance on World Wide Web user interfaces
Part 210: Human-centred design for interactive systems
Part 300: Introduction to electronic visual display requirements
Part 303: Requirements for electronic visual displays
Part 304: User performance test methods for electronic visual displays
Part 305: Optical laboratory test methods for electronic visual displays
Part 306: Field assessment methods for electronic visual displays
Part 307: Analysis and compliance test methods for electronic visual displays
Part 308: Surface-conduction electron-emitter displays (SED)
Part 400: Principles and requirements for physical input devices
Part 410: Design criteria for physical input devices
Part 420: (DIS) Selection procedures for physical input devices
Part 910: (DIS) Framework for tactile and haptic interaction
Part 920: Guidance on tactile and haptic interactions
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Standards evolve
® WWW.iso.org

Main standards:

ISO 9241 “Ergonomic requirements for office work with visual display
terminals”

ISO 9126 “Software Product Qualities”
ISO 13047 “Human centred design processes for interactive system”
ISO 14915 “Software ergonomics for multimedia user-interfaces”
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= Human-Computer Interaction (HCI)

= Usability

= HCI principles for designing usable systems
= User Experience (UX)

= Using HCI principles for system evaluation
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= Not only usability, but “User eXperience”

= “Today we don't just use technology, we live with it. Much more deeply
then ever before we are aware that interacting with technology involves
us emotionally, intellectually and sensually. So people who design, use,
and evaluate interactive systems need to be able to understand and
analyze people's felt experience with technology”
[McCarthy and Wrights, 2004]
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A consequence of a user’s internal state (predispositions, expectations, needs,
motiv-ation, mood, etc.), the characteristics of the designed system (e.g.
complexity, purpose, usability, functionality, etc.) and the context (or the
environment) within which the interaction occurs (e.g. organisational/social
setting, meaningfulness of the activity, voluntariness of use, etc.)

[Hassenzahl, M., & Tractinsky, N. (2006). User Experience - a research agenda. Behavior &
Information Technology, 25(2), 91-97]

INTERACTIVE USER
SYSTEM
Usability ————— Needs
o INTERACTION _
Functionality Expectations
Complexity Mood

(Social and Cultural) CONTEXT

M.F. Costabile — HCI Principles — PROMISE Winter School — Zinal (CH), Jan 24 2012

43

Interaction

Visualization

Usability & UX U b H I t UX UNIVERSITA
laboratory Sa I I y VS_ QG STUDL LAY

= Usability is an important quality factor of the interactive systems
= Nielsen, 1993
= 1SO 9241
= 1SO 9126

= User eXperience estends usability

System-based measures User-based measures
\ \ \

N N N
Functional Quality Non-functional Quality User Experience
Attributes (e.g. portability, Attributes (e.g. Usability, Attributes (e.g. aesthetics,

maintainability,...) privacy, ...) motivation, ...)
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Law, Roto, Hassenzahl, Vermeeren and Kort, “Understanding, Scoping and
defning User Experience: A Survey Approach”, CHI 2009, Boston.

D1 All aspects of the end-user's interaction with the company. Its services and
its products. The first requirement for an exemplary user experience is to
meet the exact needs of the customer without fuss or bother. Next comes
simplicity and elegance that produce products that are a joy to own, a joy
to use. True user experience goes far beyond giving customers what they
say they want, or providing checklist features.

[http://www.nngroup.com/about/userexperience.html]

D2 A consequence of a user’ s internal state (predispositions, expectations,
needs, motivation, mood, etc.), the characteristics of the designed system
(e.g. complexity, purpose, usability, functionality, etc.) and the context (or
the environment) within which the interaction occurs (e.g. organisational/
social setting, meaningfulness of the activity, voluntariness of use, etc.)

[Hassenzahl, M., & Tractinsky, N. (2006). User Experience - a research
agenda. Behavior & Information Technology, 25(2), 91-97]
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D3 The entire set of affects that is elicited by the interaction between a user and
a product including the degree to which all our senses are gratified
(aesthetic experience) the meanings we attach to the product (experience
of meaning) and the feelings and emotions that are elicited (emotional

experience).
[Desmet. P. M. A.. & Hekkert. P. (2007). Framework of product
experience. International Journal of Design. 1(1), 57-66.]

D4 The value derived from interaction(s) [or anticipated interaction(s)] with a
product or service and the supporting cast in the context of use (e.g. time,

location, and user disposition).

[Sward D., & MacArthur, G. (2007). Making user experience a
business strategy. In E. Law et al. (eds.), Proc. of the Workshop
on Towards a UX Manifesto, pp 35-40]

D5 The quality of experience a person has when interacting with a specific
design. This can range from a specific artefact such as a cup toy or website
up to larger integrated experiences such as a museum or an airport.

[http://www.uxnet.org/]
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® 275 participants filled the questionnaire
= 82 female, 137 male, 56 no data provided
= 25 countries (Finland (48), USA (43), UK (36), The Netherlands (32))

D1 D2 D3 D4 D5
Total 46 65 44 19 36
%o outof 210 22% 31% 21% 9% 17%

Table 7. Distributions of the preferred definitions

40%

5%
%
25%
20%

15%

10%

I

0% . T - T T T

D o2 D3 D4 D5

|- Industry g Academia g Both/Between |

Figure 1: Definition preference by the work place
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Commodity or Experience?

Maturing industry sectors focus in experiences

Utility Usability Experiences

Pine, J. & Gilmore, J. H. (1999). The Experience Economy: Working is Theatre & Every Business a Stage.

Seidel, M., Lach, C, Chahil, S. (2005). Quo Vadis, Automotiven Industry? A Vision of Possible Industry Transformations.
European Management Journal, Vol. 23, No. 4, pp. 439-449, 2005

Nokia Corporation (2005). Inspired Human Technology. White paper.

NOKIA

3 © 2008 Nokia User Experience in Product Development Virpi Roto 11.12.2008
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aboraary Current research on UX

= CHI 2012 One-Day Workshops Sunday, 6 May 2012

W20:
Theories behind UX Research and How They Are Used in
Practice

= Organizers:

= Marianna Obrist, Newcastle University

= Virpi Roto, Aalto University

= Effie Lai-Chong Law, University of Leicester

= Kaisa Vaananen-Vainio-Mattila, Tampere University of Technology

= Arnold Vermeeren, Delft University of Technology

= Elizabeth Buie, Luminanze Consulting, LLC

= COST Action IC0904 TwinTide (Towards the Integration of
Transectorial IT Design and Evaluation)

= Chair: Eﬁieﬂ;ﬁﬁﬁmon@m — PROMISE Winter School — Zinal (CH), Jan 24 2012 49
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P asorony Outline
= Human-Computer Interaction (HCI)
» Usability

» HCI principles for designing usable systems
= User Experience (UX)

= Using HCI principles for system evaluation
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=> Cost saving
= “save users”
= do not require any special equipment

=> Expert can detect a wide range of problems and
possible faults of a complex system in a limited
amount of time

= More subjective, having heavy dependence upon
the inspector skills
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= Analysis of screens by the expert on the basis of principles and
guidelines (heuristics), performing representative tasks
= analysis of both static and dynamic components of user interface

» Correlation of experts’ results

» “Discount usability method”

= a very efficient method with a high benefits-costs ratio (Nielsen, 1993)
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= The effect of evaluator’ experience on evaluation quality

= novice evaluators: “poor” evaluators (22% of problems)

= usability experts: 1.8 as good as the novices (41% of problems)

= double experts (usability + domain): 1.5 as good as the usability experts (60% of

problems) (Nielsen, 1994)

= Some training is required

= for novice evaluator: on both heuristics and system domain

= for expert evaluator: on system domain

= “... heuristics are too general for evaluating new products coming onto the
market and there is a strong need for heuristic that are more closely tailored

to specific products” (Preece et al., 2002)
= Heuristics are too little operational
= not able to guide the evaluators during inspection (Doubleday et al., 1997)

= Limited support in using a precise terminology
= problem reports are too vague
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@ " osoreiory Pattern-Based inspection

» Pattern-Based inspection is based on the use of Evaluation
Patterns (EPs) that prescribes the operational activities that the
evaluators should perform during the inspection

» EPs provide precise guidelines for inspector
= what should | look for?
= where should | start from?
= Which application objects are more critical and worth to invest more
time?
= Which actions should | perform?

M. Matera, M.F.Costabile, F. Garzotto, P. Paolini, SUE Inspection: an Effective Method for
Systematic Usability Evaluation of Hypermedia, IEEE Transactions on Systems, Man and
Cybernetics- Part A, 32(1), 2002, 93-103.

[De Angeli, A., Matera, M., Costabile, M.F., Garzotto, F., and Paolini, P. On the Advantages of a
Systematic Inspection for Evaluating Hypermedia Usability. International Journal of Human-
Computer Interaction, Lawrence Erlbaum Associates, Inc, 75, 3 (2003), 315-335].
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» EPs are defined by considering

= literature on specific application domain
= main tasks in the domain
= heuristics in the domain

= experience on usability evaluation
= observation of user interaction
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EP Classification Code and Title: they univocally identify the EP, and
succinctly communicate its scope

Focus of Action: it shortly describes the context to which the pattern
applies by listing the application components to be evaluated by it

Intent: it illustrates the problem addressed by the pattern clarifying the
specific goals to be achieved through its application

Activity Prompts: it prompts the activities to be performed by evaluators
during the pattern application

Output. it suggests a format and a standardized terminology for reporting
the results of the inspection

Optionally, a comment is provided or significant examples of inspection findings

are reported, to better clarify which situations the evaluators should look for
while performing the EP activity
Lanzilotti R., Ardito C., Costabile M. F., De Angeli A. (2011). Do patterns help novice

evaluators? A comparative study. International Journal of Human Computer Studies, Vol.
69(1-2), January, 2011; pp. 52-69. Elsevier
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= Focus of action: communication tools

= Intent: check if the e-learning system provides tools that permit
communication among learners, teachers, tutors, etc., and verify their
usability

= Activity prompts:

= Navigating in the system, identify the available synchronous/asynchronous
communication tools

= Being a learner, try to communicate with others (learners, teachers,..)
= Being a teacher, try to communicate with others (learners, teachers,..)
= Being a tutor, try to communicate with others (learners, teachers,...)
= Output: a description reporting:
= If synchronous/asynchronous communication tools are not present
= Difficulties in identifying communication tools
= Difficulties to communicate with learners
= Difficulties to communicate with teachers
= Difficulties to communicate with tutors

= Inconsistencies among communication tools
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» EPs are defined by considering

» literature on information visualization
= information visualization main tasks
(Shneiderman and Plaisant, 2004)

= low-level user analytic tasks
(Amar, Eagan and Stasko, 2005)

= principles/heuristics for information visualization

= experience on usability evaluation
= observation of users interacting with IV systems

Ardito C., Buono P., Costabile M. F., Lanzilotti R., Systematic inspection of information
visualization systems, Proc. AVI BELIV Workshop, May 2006, Venice, Italy
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FT_01: Filter out uninteresting items
Focus of action: the visualization of a large amount of items

Intent: verify the presence of mechanisms that allow users to filter out
uninteresting items

Activity Description: given a visualization of a large amount of items:
= choose an attribute that characterizes interesting items

= try to activate the mechanisms that permit to filter out, e.g. darkening or hiding,
uninteresting items

= try to return to an unfiltered visualization of the items

Output: a description reporting if:
= there are mechanisms that allow users to choose an attribute characterizing
interesting items
= there are mechanisms that allow users to filter out uninteresting items
= there are difficulties in using these mechanisms, describing such difficulties

M.F. Costabile — HCI Principles — PROMISE Winter School — Zinal (CH), Jan 24 2012 59

Interaction

Visualization %

Usability = UX UNIVERSITA
lportory Pattern advantages

= Capture evaluator expertise
= defined by observing several inspectors that performed inspection

= Provide knowledge about application domain, tasks and
users
= formulated by means of template that gives such information

» Enforce standardization and uniformity
= suggest a language inspectors use for writing their evaluation report

» Reduce time and cost needed for inspection
= demonstrated by controlled experiments
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» EPs can improve evaluation on a number of measurement
qualities, including reliability, validity (at least partially),
effective range, design impact and cost

= EPs have the potential to reduce the dependency on the
evaluator’s skills and experience

» EPs help share and transfer the evaluation know-how of
expert inspectors

» A disadvantage is the risk of disregarding major usability
problems because the evaluator attention is directly
addressed by the set of EPs used for the inspection

= This risk can be limited by using a larger set of evaluation patterns
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@ "oy FINAl remarks on PB-inspection

= PB inspection overcomes the drawbacks of heuristic evaluation
= provides knowledge about application domain, tasks and users
= drives the inspectors’ activities
= suggests a language for standardization of the evaluation reports

= PB inspection is suitable for novice evaluators

» EPs for various types of systems should be defined
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Thank you!

Maria Francesca Costabile
Interaction, Visualization, Usability & UX laboratory
Dipartimento di Informatica, Universita di Bari “Aldo Moro”
Via Orabona 4, 70125 Bari (ltaly)
costabile@di.uniba.it
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