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Definition 

! Jakob Neilsen’s definition [Nielsen, 1993]
! “Usability is a quality attribute that assesses how easy user 

interfaces are to use”
! The word "usability" also refers to methods for improving ease-of-

use during the design process. 
! a) learnability (how easy is it for users to accomplish basic tasks the 

first time they encounter the design?), 
! b) efficiency (once users have learned the design, how quickly can 

they perform tasks?), 
! c) memorability (when users return to the design after a period of 

not using it, how easily can they re-establish proficiency?), 
! d) errors (how many errors do users make, how severe are these 

errors, and how easily can they recover from the errors?), 
! e) satisfaction (how pleasant is it to use the design?) 

! Other ones such as ISO 9241 refer to utility, efficiency and 
satisfaction with which a specified set of users can achieve a 
specified set of tasks in a particular environment. 
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Action Theory – Norman 86

GoalGoal

Intention to actIntention to act

Sequence of actionsSequence of actions

Execution of actionsExecution of actions

EvaluationEvaluation

InterpretationInterpretation

PerceptionPerception
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Resilience Scaling 

Technologies 

! Diversity

! Assessability

! Evolvability

! Usability: At the core of a research domain 

! ACM SIGCHI largest SIG (Special Interest Group) at ACM

! 8.87% of downloaded papers in the ACM DL (first of all 
SIGs)

! UPA (Usability Professional Association) 

! World Usability Day every year 
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Usability - Diversity

!"#$

Systems complexity
-Number of functions
-Number of users
…

Human Capabilities
-Motor
-Information processing
-Human-Computer interaction

DiversityDiversity of input/output/interaction to increase communication of input/output/interaction to increase communication 
bandwidth (multimodal interfaces, interaction design, …)  bandwidth (multimodal interfaces, interaction design, …)  
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Usability - Diversity

! Diversity on Input/output devices and 
interaction techniques

! Diversity of users 

! Web applications (e-gov, …) 

! Gaming (want to know more about that?)

! Command and control systems (responsibility, …)

! Peace keeping operations (OTW) (language, 
training, …) 

! Diversity of contexts of use
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Usability - Assessability

! COST action 294 MAUSE on MAturing USability
Evaluation Methods 

! Methods 

! Tools 

! Formative - Summative evaluation

! Usability laboratories 

! Usability heuristics 

! What do to with the measures … Prodi-Berlusconi 
debate “you use statistics like a drunk man on the 
street uses a pavement lamp; not for seeing better 
but for standing still”
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Designing for Evolvability

Why Software Projects Fail (source Boehm 2006) - Average 

overrun: 89.9% on cost, 121% on schedule, with 61% of content

needsneeds
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Usability – Evolvability

! Users evolve too 

! Practice

! Training

! Aging

! Evolution by means of barriers 

! Barrier = systems that prevent or stop an undesired consequence 

! Ammunition loading problem in tanks 
! Recurrent problem 

! No recorded problem on operation

! Solution to re-design and deploy new loading system (over millions !)

! Usage study on operation (3 days)

! Same philosophy in software (patches) - what about the 
resilience of such systems?

! Problem with web applications 
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Overview of the Talk

! Introduction to Usability principles

! Definition

! The specificity of Usability with respect to the other 
resilience scaling technologies

! Categorisation of the identified research gaps

! Detailed presentation of the research gaps 
descriptions 

! Conclusions
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CLUSTER 1: Development 

process

CLUSTER 2: Contextual 

Usability

CLUSTER 3: Beyond standard 

usability

DevelopmentDevelopment
ProcessProcess

ContextualContextual
UsabilityUsability

BeyondBeyond Standard Standard 
UsabilityUsability
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UsabilityUsability

ResearchResearch
Gaps Gaps 
DescriptionsDescriptions

ContextContext ConfusionConfusionUser User CentredCentred
DesignDesign

ModelsModels for for HumanHuman
Computer Computer 
InteractionInteraction

UsabilityUsability MetricsMetrics

User User eXperienceeXperience

Usable Usable PrivacyPrivacy
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Usability Research Usability Research 
Gaps Descriptions Gaps Descriptions 
& Explicit Gaps & Explicit Gaps ––
AssessabilityAssessability ––
Diversity Diversity --
EvolvabilityEvolvability
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All the Research All the Research 
Gaps Gaps 
Descriptions Descriptions 
Dealing with Dealing with 
Usability Usability 
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All the Research All the Research 
Gaps Gaps 
Descriptions Descriptions 
Dealing with Dealing with 
Usability and Usability and 

related to related to 
Development Development 
ProcessesProcesses
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All the Research All the Research 
Gaps Gaps 
Descriptions Descriptions 
Dealing with Dealing with 
Usability Usability 

influenced by influenced by 
Context Context 
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All the Research All the Research 
Gaps Gaps 

Descriptions Descriptions 
Dealing with Dealing with 
Usability and Usability and 
rasingrasing new new 
issues (not issues (not 

addressed by addressed by 
standard standard 
Usability) Usability) 
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User User eXperienceeXperience ––
DUX DUX conferencesconferences ––

AdvanceAdvance in Computing in Computing 
EntertainmentEntertainment

SOUPS SOUPS conferencesconferences
DealingDealing withwith UsabilityUsability

AND AND PrivacyPrivacy AND AND 

SecuritySecurity

InformalInformal User User 
CentredCentred Design Design 

–– iterativeiterative
prototypingprototyping

ContextContext awareaware
systemssystems –– dynamicdynamic

configurationconfiguration

ModelsModels modelsmodels

everywhereeverywhere
UsabilityUsability

assessmentassessment (for (for 
ubiquitousubiquitous

systemssystems))
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0) Context
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1) Contextual Usability

! Plasticity of user interfaces 
! Diversity of contexts
! Dynamic evolvability of the presentation
! Assessability of the usability of context aware systems 

(Usability Metrics GU1)
! Of each presentation
! Of the evolvability (context confusion GU3)

! Roles migration - function allocation – authority 
sharing
! Modes 
! Keeping the user in the loop 

! User Errors (context confusion GU3)
! Reducing the likelihood to occur 
! Reducing the impact 
! Increasing the recoverability 
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2) Usability Metrics -

Assessment

! UEMs conducted by experts 
! Usability Inspection Methods, Guideline Reviews,  …
! Any type of interactive systems

! UEMs involving the user (User Centred Design GU2)
! Empirical evaluation, observations, …
! Any type of interactive systems (from low-fi prototypes to 

deployed applications)

! Computer supported UEMs
! Automatic testing based on guidelines, …
! Task or system models-based evaluations (modelling 

aspects of HCI GU4), metrics-based evaluation, …
! Applications with standardized interaction techniques (Web, 

WIMP)
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3) Development Process -

Dynamic Queries (Ahlberg et al. 94)
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3) Development process

! There is a need for (GU4 Modelling aspects of HCI)

! Methods

! Processes 

! Notations 

! Tools 

! to deal with the user interface design, construction and 
evaluation (GU1 Usability Metrics)

! to address the new challenges raised by ubiquitous systems and 
to support 

! Diversity of users and contexts of use (GU3 context confusion)

! Evolvability of needs and uses situations (GU3 context confusion)

! Assessability of the usability (GU1 usability metrics)

! Designing for usability makes things more complicated
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4) Beyond Standard Usability

! Related to context (usability metrics GU1)

! Mobility and Ubiquity

! Large scale systems 

! Connecting usability with other -ilities

! Privacy (usable privacy GU5), Safety, Reliability, Security 

! Trade-offs, conflicting views, … 

! The User eXperience (UX GU6)

! Different perspective on the computer system

! Usability is only one aspect (sometimes/often in conflict) 
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UX versus Usability

Seek the positive

Motivators

Promotion

Avoid the negative

Hygiene

Prevention / reduction of error rate and 

error impact

Positive

Subjective (ask/interpret how the 

user feels) 

Objective (don’t want to ask the user but 

to observe the user)

Subjective

be-goals (be competent, be happy) 

hedonic (more balanced toward 

non pragmatic and pragmatic 

aspects) 

Enjoyment

Beautiful (this chair is not 

confortable at all but I’ll buy it) 

Trust (what affects trust) 

Do-goals (action theory – goal oriented)

Instrumental (chairs to sit on, to be used

for working long hours)
• Chairs that can stack for reducing

storage space and ease storing

activities

• Chairs on can be proud of 

Efficiency

Performance

Holistic

UX focusUsability-focus

Adaptation of Steven Adaptation of Steven 
LandsburgLandsburg ""UsabilityUsability

wantswants to to makemake us die us die richrich
and fit, UX and fit, UX wantswants to to 
makemake us die happy"us die happy"
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Conclusion

! 6 research gap descriptions have been provided 
and presented (central to usability)

! They define a set of important research challenges 
for addressing resilience of interactive sytems
(paving the way for the next 18 months of ReSIST)

! They do not cover all the issues … by far 

! Management 

! Training 

! Work procedures 

! Cooperative activities

! … 
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In Usability the user is the key

! Whatever tool you design and build they will 
use them differently 

! You may build the most reliable painting 
machine the result might be disappointing

! You may inform users about danger they will 
do as they want

! You may define a precise development 
process but they might follow the simplest 
and easiest for them  
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Thank you for your attention

Questions ? 
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Top 10 Games Industry Facts
! 1. US computer and video game software sales grew six percent in 2006 to 

$7.4 billion – almost tripling industry software sales since 1996.
! 2. Sixty-seven percent of American heads of households play computer and 

video games.
! 3. The average game player is 33 years old and has been playing games for 12 

years.
! 4. The average age of the most frequent game buyer is 38 years old. In 2007, 

92 percent of computer game buyers and 80 percent of console game buyers 
were over the age of 18.

! 5. Eighty-five percent of all games sold in 2006 were rated "E" for Everyone, "T" 
for Teen, or "E10+" for Everyone 10+. For more information on ratings, please 
see www.esrb.org.

! 6. Eighty-six percent of game players under the age of 18 report that they get 
their parents’ permission when renting or buying games, and 91 percent say 
their parents are present when they buy games.

! 7. Thirty-six percent of American parents say they play computer and video
games. Further, 80 percent of gamer parents say they play video games with 
their kids. Sixty-six percent feel that playing games has brought their families 
closer together.

! 8. Thirty-eight percent of all game players are women. In fact, women over the 
age of 18 represent a significantly greater portion of the game-playing 
population (31%) than boys age 17 or younger (20%).

! 9. In 2007, 24 percent of Americans over the age of 50 played video games, an 
increase from nine percent in 1999.

! 10. Forty-nine percent of game players say they play games online one or more 
hours per week. In addition, 34 percent of heads of households play games on a 
wireless device, such as a cell phone or PDA, up from 20 percent in 2002.
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