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•  Have	
  you	
  ever:	
  
– goVen	
  lost	
  in	
  a	
  Web	
  site?	
  
–  le1	
  a	
  site	
  without	
  finding	
  the	
  informaFon	
  you	
  
wanted	
  

– waited	
  too	
  long	
  for	
  a	
  page	
  to	
  download	
  
– gone	
  to	
  a	
  site	
  you	
  can’t	
  view	
  or	
  read	
  
– visited	
  a	
  site	
  with	
  outdated	
  informaFon	
  

•  Do	
  you	
  want	
  people	
  to	
  visit	
  and	
  return	
  to	
  
your	
  site	
  	
  



People	
  cannot	
  find	
  the	
  informa/on	
  they	
  seek	
  on	
  
Web	
  sites	
  about	
  60%	
  of	
  the	
  /me	
  

[User	
  Interface	
  Engineering]	
  

=>	
  Wasted	
  Fme,	
  reduced	
  producFvity,	
  increased	
  
frustraFon,	
  loss	
  of	
  repeat	
  visits	
  and	
  money	
  



Studies	
  of	
  user	
  behavior	
  on	
  the	
  Web	
  find	
  a	
  low	
  
tolerance	
  for	
  difficult	
  designs	
  or	
  slow	
  sites.	
  
People	
  don't	
  want	
  to	
  wait.	
  And	
  they	
  don't	
  
want	
  to	
  learn	
  how	
  to	
  use	
  a	
  home	
  page.	
  
There's	
  no	
  manual	
  for	
  a	
  Web	
  site.	
  People	
  have	
  
to	
  be	
  able	
  to	
  grasp	
  the	
  funcEoning	
  of	
  the	
  site	
  
immediately	
  aFer	
  scanning	
  the	
  home	
  page	
  

[Jakob	
  Nielsen]	
  



Avant	
  (1999)	
  	
  
La	
  foncFonnalité	
  la	
  plus	
  u=lisée	
  était	
  …	
  Recherche.	
  	
  
“Les	
  uFlisateurs	
  n’arrivaient	
  pas	
  à	
  	
  naviguer	
  sur	
  le	
  site.”	
  

La	
  seconde	
  foncFonnalité	
  la	
  plus	
  u=lisée	
  était	
  …	
  	
  
Le	
  bouton	
  ‘HELP’.	
  	
  
“car	
  le	
  moteur	
  de	
  recherche	
  était	
  inefficace.”	
  

Après	
  
L’uFlisaFon	
  du	
  bouton	
  ‘Help’a	
  baissé	
  de	
  40%	
  
Les	
  ventes	
  ont	
  augmenté	
  de	
  400%	
  



A	
  Story	
  

•  In	
  1995,	
  now-­‐famous	
  web	
  guru	
  Jakob	
  Nielsen	
  had	
  less	
  than	
  
24	
  hours	
  to	
  recommend	
  if	
  adding	
  three	
  new	
  buVons	
  to	
  Sun’s	
  
home	
  page	
  was	
  a	
  good	
  idea	
  

•  He	
  found	
  that	
  each	
  new,	
  but	
  unused	
  buVon	
  costs	
  visitors	
  
500	
  000	
  $	
  per	
  year.	
  	
  

•  2	
  of	
  the	
  3	
  new	
  	
  buVons	
  were	
  taken	
  back	
  out	
  
•  The	
  method	
  he	
  used	
  for	
  his	
  esFmate:	
  GOMS.	
  
	
  
Check	
  out	
  his	
  “Alertbox”	
  online	
  column	
  for	
  good	
  (and	
  omen	
  fun)	
  web	
  design	
  advice0	
  



DEFINITION	
  



Usability	
  assesses	
  how	
  easy	
  your	
  site	
  is	
  
to	
  learn	
  and	
  use	
  by	
  your	
  customer	
  	
  
(Jacob	
  Nielsen)	
  

The	
  usability	
  of	
  a	
  website	
  is	
  based	
  upon	
  
whether	
  people	
  can	
  find	
  informa=on	
  
they	
  need	
  (Jared	
  Spool)	
  

The	
  usability	
  is	
  based	
  on	
  whether	
  you	
  
are	
  meeFng	
  your	
  business	
  and	
  user	
  
goals	
  with	
  your	
  product	
  (Brian	
  Sullivan)	
  



Combina=on	
  of	
  factors	
  

1.  Ease	
  of	
  use	
  
2.  Efficiency	
  of	
  use	
  
3.  Memorability	
  
4.  Error	
  frequency	
  and	
  severity	
  
5.  SubjecFve	
  SaFsfacFon	
  



Combina=on	
  of	
  factors	
  

•  Ease	
  of	
  learning	
  
–  How	
  fast	
  can	
  a	
  novice	
  user	
  who	
  has	
  never	
  seen	
  the	
  user	
  
interface	
  before	
  learn	
  it	
  sufficiently	
  	
  well	
  to	
  accomplish	
  
basic	
  tasks?	
  

•  Efficiency	
  of	
  use	
  
–  Once	
  an	
  experienced	
  user	
  has	
  learned	
  to	
  use	
  the	
  system,	
  
how	
  fast	
  can	
  he	
  or	
  she	
  accomplish	
  tasks?	
  



Combina=on	
  of	
  factors	
  

•  Memorability	
  
–  If	
  a	
  user	
  has	
  used	
  the	
  system	
  before,	
  can	
  he	
  or	
  she	
  
remember	
  enough	
  to	
  use	
  it	
  effecFvely	
  the	
  next	
  
=me	
  or	
  does	
  the	
  user	
  have	
  to	
  start	
  over	
  again	
  
learning	
  everything?	
  

•  Error	
  frequency	
  and	
  severity	
  
– How	
  omen	
  do	
  users	
  make	
  errors	
  while	
  using	
  the	
  
system,	
  how	
  serious	
  are	
  these	
  errors,	
  and	
  how	
  do	
  
users	
  recover	
  from	
  these	
  errors	
  



Combina=on	
  of	
  factors	
  

•  SubjecFve	
  saFsfacFon	
  
– How	
  much	
  does	
  the	
  user	
  like	
  using	
  the	
  system	
  



Combina=on	
  of	
  factors	
  

1.  Ease	
  of	
  use	
  
2.  Efficiency	
  of	
  use	
  
3.  Memorability	
  
4.  Error	
  frequency	
  and	
  severity	
  
5.  SubjecFve	
  SaFsfacFon	
  



GOALS	
  



•  Create	
  Usable	
  Web	
  sites	
  
•  Create	
  Usable	
  Web	
  applicaFons	
  









N’oubliez	
  pas	
  	
  
l’u=lisateur	
  



Design	
  Process	
  

implementaFon	
  



•  Create	
  Usable	
  Web	
  sites	
  
•  Create	
  Usable	
  Web	
  applicaFons	
  

•  Methods	
  
– Human	
  centered	
  design	
  



Gilles Bailly 
Gilles.bailly@telecom-paristech.fr 

Design Process 
 



Users	
  

Design"

Implement"Analyze"

Requirements	
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The Wrong Way: Waterfall model 
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Milestones	
  (docs,	
  somware)	
  

Problems	
  
– 	
  Phases	
  idealistic,	
  reality	
  requires	
  backtracking	
  
–  Specifications often too abstract to	
  guide	
  design	
  
–  Wrong assumptions hard	
  to	
  detect	
  &	
  fix	
  early	
  



 
Human activity is too complex and flexible  
for complete specification 
⇒  Involve final users as much as you can 



Design"

Implement"Analyze"

The Right Way: DIA Cycle 



DIA Cycle 
•  For each iteration 

–  Design becomes more concrete & precise 
–  Implementation gets more detailed 
–  Analysis and user feedback focuses on smaller and 

smaller problems 

•  Fix big design bugs first, small ones later 

Design"

Implement"Analyze"

Source: François Guimbretière Project timeline 

Number of design ideas under 
consideration 



Four Design Process Principles 
(Gould et al.) 

•  A) Early and continual focus on users 
•  B) Early and continual user testing. 
•  C) Iterative design 
•  D) Integrated design 

Gould, Boies, Ukelson: 
 How to Design Usable Systems.  
Ch. 10, Handbook of HCI, Martin Helander, 1997 



“You can not figure out what people want, need, can do, and 
will do without talking to them.” 

A) Early and Continual Focus on Users 

Decide who the users will be 

Decide what they will be doing with  



•  Methods: examples 

A) Early and Continual Focus on Users 

Talk with users Watch the users 



B) Early and Continual User Testing 
•  Nobody can get it right the first time 

–  Not limited to interface design 

“The most important tools an architect has are the eraser in the 
drawing room and the sledge hammer on the construction site.” 

 
Frank Lloyd Wright 

Build	
  Prototype	
  



B) Early and Continual User Testing 

•  Methods: examples 



C) Iterative Design 

•  Identification of required changes 
•  Ability to make the changes 
•  Willingness to make the changes 

Have good tools 



C) Iterative Design 

•  Methods 
–  Collect the required improvements during user 

testing 
–  Organize development work in a way that 

improvements  
can be made (Wiki, documentation, etc.) 

–  Have software tools that support making the required 
improvements (Interface builder, Flash, CSV, etc.) 



D) Integrated Design 

•  All aspects of usability should evolve in 
parallel 
–  Functions, GUI, devices, user manual, etc. 

•  Usability activities coordinated by a single 
person 
–  Measure, control, and manage usability 

Choose a responsible for integration 



Questions? 

A)  Early and continual focus on users 
 
 
B) Early and continual user testing. 

C) Iterative design 

D) Integrated design 
 

Decide	
  who	
  the	
  users	
  will	
  be	
  
Decide	
  what	
  they	
  will	
  be	
  doing	
  with	
  	
  

Have	
  Good	
  Tools	
  

Choose	
  a	
  responsible	
  for	
  usability	
  

Build	
  Prototypes	
  



Questions? 

A)  Early and continual focus on users 
 
 
 

Decide	
  who	
  the	
  users	
  will	
  be	
  
Decide	
  what	
  they	
  will	
  be	
  doing	
  with	
  	
  



Users	
   Requirements	
  

Design"

Implement"Analyze"



USERS 



Learning About Users 

•  Providing useful functions/contents is 
not enough 

•  Functions/contents need to fit seamlessly 
to user’s tasks 

•  Find real people interested in your 
system (otherwise there’s a problem) 

Know the user 



Users’ Experience 
•  Novice users 

–  Don’t know UI, anxiety à simple UI, few features, small 
consistent vocabulary, extensive feedback, help, and 
documentation 

•  Intermediate users 
–  Know task well, know UI, forget functions à clear 

menu structures, consistency, see & choose instead of 
remember & type, continued error protection 

•  Expert users 
–  Know task & UI well à speed, efficiency, short non-

intrusive feedback, shortcuts, macros, customizability, 
extendibility 



Finding Users 
•  Designer: “My system is useful for everyone” 

•  Designer: “I am a typical user myself” 
– Would you really use it daily? 
– Usefulness apparent to designer after long 

thought process may not be obvious to the user 

Find users 



Users’ Characteristics 
•  Background 

– Name, age, sex, nationality, education, income 
•  Computer experience 

– Particular apps, duration, depth 
•  Personality 

–  Introvert/extrovert, systematic/spontaneous, early/
late adopter 

•  Impressions after use 
– Confused/OK, frustrated/controlled, bored/

excited, reasons for (not) liking system 



•  Goal: Building a car that 
pleases everyone  
 

Personas Example  
(Cooper, About Face, Chapter 5) 

Marge,	
  mother	
  of	
  three	
  children	
  
Marge	
  wants	
  safety	
  and	
  room	
  for	
  many	
  
passengers.	
  A	
  minivan	
  meets	
  her	
  needs.	
  

Jim,	
  construcEon	
  worker	
  
Jim	
  wants	
  cargo	
  space	
  and	
  the	
  ability	
  to	
  carry	
  
heavy	
  load.	
  A	
  pickup	
  truck	
  meets	
  his	
  needs.	
  

Alesandro,	
  soFware	
  engineer	
  
Alesandro	
  wants	
  sporty	
  looks	
  and	
  speed.	
  A	
  
two-­‐door	
  sports	
  car	
  meets	
  his	
  needs.	
  

Building	
  a	
  car	
  based	
  on	
  three	
  
personas	
  (represenFng	
  larger	
  
groups)	
  



Personas Help to… 
•  Communicate user characteristics to developers 

–  Consistent, coherent understanding of target group 
–  Features prioritized by how well they match personas’ 

needs 

•  Avoid elastic users 
–  Constantly changing target user to justify differing 

design choices 
–  Clear focus towards the intended users 

•  Avoid self referential design 
–  Designer: “I am a typical user myself” 



Scenarios 
•  Informal narrative description 

•  Several scenarios are recommended. 

•  Scenarios are design-specific 
– How would a task be performed in a particular 

design 
– Take into account the specificities of the system. 
– Task is design-independent 



Scenario Perspective 
•  User’s point of view of: 
•  what happens,  
•  how it happens  
•  and why it happens 

–  User motivations toward the system 
–  User actions taken 
–  User’s reasons why actions were taken 
–  User’s perception 
–  Results in terms of user’s motivations and 

expectations 



Representations of Scenarios 
•  Text 
•  Storyboards 
•  Video mock-ups 
•  Scripted prototypes 
•  Physical situations 

•  Different levels of detail possible 
•  Expanding scenarios if needed 

Example storyboard 



REQUIREMENTS 



Getting the Requirements Right 

Source:	
  Preece	
  et	
  al.:	
  InteracFon	
  Design	
  

Major cause of project failure:  
  
   Unclear requirements 



Source:	
  Preece	
  et	
  al.:	
  InteracFon	
  Design	
  



Kinds of Requirements 
•  Functional requirements:  

 what the product should do 

•  Non-functional requirements:  
 constraints on the product 
 



Kinds of Requirements 
•  Functional requirements:  

 what the product should do 
– Example: AMAZON.fr. 
– Find a product 
– Compare products 
– Get information 
– Etc. 



Kinds of Requirements 
•  Non-functional requirements:  

 constraints on the product 
–  Example: Must work on interactive watch 

•  Environment (context of use) 
–  Data 
–  Physical environment (e.g., operate in low lighting 

conditions) 
–  Social environment (e.g., many other people are 

nearby) 
–  Technical environment (e.g., compatible with other 

systems) 
•  User: characteristics of intended user group 

–  User profile: collection of attributes of a “typical user” 
•  Usability: measurable goals 



SCENARIOS 



Scenarios 
•  Informal narrative description 

•  Several scenarios are recommended. 

•  Scenarios are design-specific 
– How would a task be performed in a particular 

design 
– Take into account the specificities of the system. 
– Task is design-independent 



Scenario Perspective 
•  User’s point of view of: 
•  what happens,  
•  how it happens  
•  and why it happens 

–  User motivations toward the system 
–  User actions taken 
–  User’s reasons why actions were taken 
–  User’s perception 
–  Results in terms of user’s motivations and 

expectations 



Representations of Scenarios 
•  Text 
•  Storyboards 
•  Video mock-ups 
•  Scripted prototypes 
•  Physical situations 

•  Different levels of detail possible 
•  Expanding scenarios if needed 

Example storyboard 



Ques=ons?	
  

•  Users	
  

•  Requirements	
  

Know	
  the	
  user	
  
Try	
  to	
  get	
  as	
  much	
  informaFon	
  as	
  you	
  can	
  	
  

Define	
  funcFonal	
  &	
  non-­‐funcFonal	
  	
  
requirements	
  as	
  soon	
  as	
  possible	
  



Users	
   Besoins	
  

Design"

Implement"Analyze"

How?	
  



How	
  to	
  capture	
  data?	
  

Interviews Questionnaires 

Observations 



INTERVIEWS	
  



Interview:	
  Four	
  Key	
  Issues	
  
1.  Sesng	
  goals	
  

•  Decide	
  how	
  to	
  analyze	
  data	
  once	
  collected	
  
2.  RelaFonship	
  with	
  parFcipants	
  

•  Clear	
  and	
  professional	
  
•  Protect	
  privacy	
  
•  Informed	
  consent	
  form	
  when	
  appropriate	
  

•  Signed	
  agreement	
  between	
  evaluator	
  and	
  parFcipant	
  
3.  TriangulaFon	
  

•  Use	
  more	
  than	
  one	
  approach	
  
•  Use	
  different	
  perspecFves	
  to	
  understand	
  a	
  problem	
  or	
  

situaFon	
  
4.  Iterate	
  

•  If	
  quesFons	
  reveal	
  that	
  goal	
  was	
  not	
  sufficiently	
  refined:	
  	
  
refine	
  goal,	
  repeat	
  



Data	
  Recording	
  

• Notes,	
  audio,	
  video,	
  photographs	
  
• Notes	
  plus	
  photographs	
  
• Audio	
  plus	
  photographs	
  
• Video	
  



Interviews	
  

• Unstructured	
  
–  Not	
  directed	
  by	
  a	
  script	
  
–  Rich	
  but	
  not	
  replicable	
  

• Structured	
  
–  Tightly	
  scripted,	
  omen	
  like	
  a	
  quesFonnaire	
  

• Semi-­‐structured	
  
–  Guided	
  by	
  a	
  script	
  but	
  free	
  to	
  explore	
  interesFng	
  issues	
  	
  
in	
  more	
  depth	
  

–  Good	
  balance	
  between	
  richness	
  and	
  replicability	
  



How	
  to	
  Ask	
  Ques=ons?	
  

• Clear	
  and	
  simple,	
  not	
  too	
  broad	
  
– “How	
  do	
  you	
  like	
  the	
  UI?”	
  is	
  too	
  general!	
  
– The	
  risk	
  is	
  people	
  do	
  not	
  say	
  the	
  truth	
  

• Affording	
  logical,	
  quanFtaFve	
  answers	
  
– Bad	
  quesFons	
  give	
  unusable	
  or	
  wrong	
  answers	
  
– Open	
  vs.	
  closed	
  quesFons	
  



Running	
  the	
  Interview	
  
• IntroducFon	
  

–  Introduce	
  yourself,	
  explain	
  the	
  goals	
  of	
  the	
  interview,	
  
reassure	
  about	
  the	
  ethical	
  issues,	
  ask	
  to	
  record,	
  present	
  
any	
  informed	
  consent	
  form	
  

• Warm-­‐up	
  
– Make	
  first	
  ques=ons	
  easy	
  

• Main	
  body	
  
–  Present	
  quesFons	
  in	
  a	
  logical	
  order	
  

• A	
  cool-­‐off	
  period	
  
–  Include	
  a	
  few	
  easy	
  quesFons	
  to	
  defuse	
  tension	
  at	
  the	
  end	
  

• Closure	
  
–  Thank	
  interviewee,	
  signal	
  the	
  end,	
  e.g.,	
  switch	
  recorder	
  off	
  



How	
  to	
  capture	
  data?	
  

Interviews Questionnaires 

Observations 



QUESTIONNAIRES	
  



Ques=onnaires	
  

• Can	
  be	
  administered	
  to	
  large	
  popula=ons	
  
– Paper,	
  email,	
  social	
  network	
  and	
  the	
  web	
  used	
  for	
  
disseminaFon	
  

• Provide	
  clear	
  instruc=ons	
  on	
  how	
  to	
  complete	
  
the	
  quesFonnaire	
  
• Decide	
  on	
  whether	
  phrases	
  will	
  all	
  be	
  posiFve,	
  
all	
  negaFve,	
  or	
  mixed	
  



Likert	
  Scales	
  
• Measures	
  degree	
  of	
  agreement	
  with	
  a	
  statement	
  
• Widely	
  used	
  for	
  measuring	
  opinions,	
  astudes,	
  beliefs	
  



Seman=c	
  Differen=al	
  Scales	
  
• Range	
  of	
  bipolar	
  astudes	
  about	
  a	
  parFcular	
  item	
  
• Pair	
  of	
  astudes	
  represented	
  as	
  pair	
  of	
  adjecFves	
  



Clear	
  
instrucFons,	
  	
  
descripFon	
  of	
  

purpose	
  



Advantages	
  of	
  Online	
  Ques=onnaires	
  

• Responses	
  are	
  usually	
  received	
  quickly	
  
• Data	
  can	
  be	
  collected	
  in	
  database	
  for	
  analysis	
  
• Time	
  required	
  for	
  data	
  analysis	
  is	
  reduced	
  

• E.g.	
  
surveymonkey.com	
  
• Limesurvey	
  
• Google	
  Form	
  



Problems	
  with	
  Online	
  Ques=onnaires	
  

• No	
  control	
  over	
  user	
  context	
  
– Validity	
  of	
  data	
  cannot	
  be	
  guaranteed	
  

• Difficult	
  to	
  get	
  a	
  random	
  sample	
  that	
  
represents	
  the	
  whole	
  populaFon	
  

– PrevenFng	
  individuals	
  from	
  responding	
  more	
  than	
  
once	
  



How	
  to	
  capture	
  data?	
  

Interviews Questionnaires 

Observations 



OBSERVATION	
  



Observa=on	
  
• ObservaFon	
  

–  Spending	
  Fme	
  with	
  the	
  users	
  as	
  	
  
they	
  do	
  tasks	
  in	
  natural	
  sesng	
  

–  Capture	
  context	
  of	
  tasks	
  

• Follow	
  the	
  user	
  “like	
  a	
  shadow”	
  
– Make	
  notes	
  
–  Observe	
  acFvity	
  
–  Ask	
  quesFons	
  (but	
  not	
  too	
  many)	
  

• Requires	
  a	
  lot	
  of	
  Fme	
  and	
  commitment	
  

• Results	
  in	
  a	
  lot	
  of	
  data	
  that	
  needs	
  to	
  be	
  analyzed	
  



Structuring	
  Frameworks	
  
to	
  Guide	
  Observa=on	
  

1.  what user is going to use the system? 
2.  what tasks do they now perform? 
3.  what functionality is desired? 
4.  how are the tasks learned? 
5.  where are the tasks performed? 
6.  what’s the relationship between customer & data? 
7.  what other tools does the customer have? 
8.  how do users communicate with each other? 
9.  how often are the tasks performed?  
10. what are the time constraints on the tasks? 
11. what happens when things go wrong? 



Kinds	
  of	
  Observa=on	
  

• Indirect	
  observaFon:	
  tracking	
  users’	
  acFviFes	
  
–  InteracFon	
  logging	
  

• Direct	
  observaFon	
  in	
  the	
  field	
  
– Ethnography	
  

• Direct	
  observaFon	
  in	
  controlled	
  environments	
  



Preview:	
  How	
  to	
  capture	
  data?	
  

Interviews Questionnaires 

Observations 



Combining	
  Techniques	
  

• Combining	
  interviews	
  and	
  quesFonnaires	
  
–  Interviews	
  with	
  core	
  group	
  of	
  users	
  
– QuesFonnaires	
  for	
  wider	
  group	
  of	
  stakeholders	
  
–  Interviews	
  face-­‐to-­‐face,	
  quesFonnaires	
  via	
  email	
  
– Triangula=on:	
  Use	
  different	
  approaches	
  and	
  
perspecFves	
  to	
  understand	
  a	
  problem	
  or	
  situaFon	
  



DESIGN TECHNIQUES 



Design"

Implement"Analyze"

DIA Cycle 



seattle public library 

many of the following slides: courtesy bill 
buxton & Patrick Baudisch"

	
  What	
  is	
  the	
  process	
  to	
  get	
  this?	
  



model 



call 
nov1998 

construction 
mar 2002 

model 
dec1999 

open 
jul 2004 

design 

construction 



yet	
  it	
  fails	
  if	
  ini=al	
  idea	
  starts	
  on	
  a	
  smaller	
  hill	
  

Engineering iteration 
(1) create design / generate an idea 
(2)  iterate by hill climbing 
à this process finds the top of a hill 

height = 
utility of design 

	
  Design	
  Right	
  



Design Process 
(1) create k new designs, add to set; 
(2) drop k worst designs 
 
this process finds the tops of multiple hills 
and works with “distracter” hills 

	
  Right	
  Design	
  



The	
  Master’s	
  Book	
  

Bill Buxton 
98 



Brainstorming 
•  Collect as many ideas on a given topic as possible 

•  Quantity, not quality; include crazy ideas 
–  Go for a large number of ideas 
–  “To get a good idea, get lots of ideas” (Marc Rettig) 

•  !!!!!No judgments!!!!! 
–  Do not criFcize	
  or	
  argue	
  
 

•  How: Scribe collects ideas visible for all:  
Whiteboard & Post-it.  
 

•  Limit to 5-10 minutes 



Affinity diagrams 
 
Arrange cards into groups 
(or structure) 
 
Find category names 
 
Capture and discuss the groups 
 
 



Sketching	
  &	
  Prototyping	
  
	
  



Sketching	
  &	
  Prototyping	
  

How to build prototype?  
 
Why to build prototype? 
 
Different kinds of prototype 
 
Pro & con  
 
 
 



PART I: Design As Dreamcatcher

Figure 34: Details from Taccola’s Notebook (from first half of C15)

Several sketches of ships are shown exhibiting different types of protective 

shields, and one with a “grappler.” These are the first known examples of 

using sketching as a tool of thought. 

Source: McGee (2004); Detail of Munich, Bayerische Staatsbibliothek. 

Codex Latinus Monacensis 197 Part 2, fol. 52’

Sketching	
  is	
  a	
  tool	
  of	
  thought	
  

Why	
  drawing	
  rather	
  than	
  wri=ng?	
  



PART I: Design As Dreamcatcher

Figure 34: Details from Taccola’s Notebook (from first half of C15)

Several sketches of ships are shown exhibiting different types of protective 

shields, and one with a “grappler.” These are the first known examples of 

using sketching as a tool of thought. 

Source: McGee (2004); Detail of Munich, Bayerische Staatsbibliothek. 

Codex Latinus Monacensis 197 Part 2, fol. 52’

Sketching	
  is	
  a	
  tool	
  of	
  thought	
  

Writing is slow     Reading text is slow 

Sketching is slow             Reading sketching is fast 











The	
  Adributes	
  of	
  Sketches	
  

•  Quick	
  
– To	
  make	
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–  Inexpensive	
  



The	
  Adribute	
  of	
  Sketches	
  
•  Quick	
  

–  To	
  make	
  
•  Timely	
  

–  Provided	
  when	
  needed	
  
•  Disposable	
  

–  Investment	
  in	
  the	
  concept,	
  	
  
not	
  the	
  execuFon	
  

–  Inexpensive	
  
•  Plen=ful	
  

–  They	
  make	
  sense	
  in	
  a	
  	
  
a	
  collecFon	
  or	
  series	
  
of	
  ideas.	
  



Design Process (Right design) 
(1) create k new designs, add to set; 
(2) drop k worst designs 
 
this process finds the tops of multiple hills 
and works with “distracter” hills 



Ok,	
  I	
  have	
  plenty	
  of	
  ideas…	
  

What’s	
  next?	
  



PROTOTYPING	
  



A	
  Sketch	
  is	
  not	
  a	
  Prototype	
  

•  Difference	
  is	
  
– A	
  contrast	
  of	
  purpose/intent	
  (always)	
  
– A	
  contrast	
  in	
  form	
  (usually	
  but	
  not	
  always)	
  

Sketch	
  ≠	
  Low	
  Fidelity	
  Prototype	
  
•  Rather	
  it	
  is	
  

– A	
  conFnuum	
  

Sketch	
   Prototype	
  
Low	
  investment	
  	
  
More	
  opportuniFes	
  to	
  explore	
  
Fail	
  early…	
  learn	
  



Sketch	
   Prototype	
  
Low	
  investment	
  	
  
More	
  opportuniFes	
  to	
  explore	
  
Fail	
  early…	
  learn	
  

Ideas generate more ideas 

Ideas selected and refined 

Starting point 

Focal point 



sketch vs. prototype 

Summary:	
  Sketches	
  ask	
  ques=ons	
  



Why	
  Prototype?	
  

•  Easier/cheaper	
  than	
  building	
  &	
  discarding	
  

•  Learn	
  about	
  interface	
  problems	
  early	
  
– before	
  extensive	
  resources	
  commiVed	
  
– before	
  emo=onal	
  investment	
  

•  Iden=fy	
  hard	
  parts	
  of	
  the	
  design	
  
– help	
  budget	
  and	
  plan	
  



Why	
  Prototype?	
  	
  
• Guide	
  the	
  design	
  of	
  the	
  interacFve	
  system	
  

–  Invaluable	
  for	
  itera=ve	
  design	
  
–  Central	
  in	
  the	
  DIA	
  cycle	
  

• Get	
  early	
  feedback	
  on	
  emerging	
  designs	
  

•  Something	
  for	
  developers	
  to	
  evaluate	
  
–  Walkthrough,	
  heurisFcs	
  

•  Something	
  for	
  users	
  to	
  evaluate	
  
–  User	
  tesFng	
  

•  Help	
  choosing	
  between	
  different	
  alterna=ves	
  

Design	
  

EvaluaFon	
  
Prototype	
  Fidelity	
  

low	
   high	
  

D	
  

I	
  A	
  



Prototyping	
  for	
  Whom?	
  

• Central	
  role	
  of	
  prototypes	
  in	
  communica=on	
  
and	
  coordinaFon	
  

– Designers	
  
– Developers	
  
– Users	
  
– Clients	
  
– Management	
  



VerFcal	
  prototype 

Scenario	
  

Horizontal	
  prototype 

Full	
  	
  
interface	
  

Nielsen, J. (1993) Usability Engineering, pp. 93-101, Academic Press.  

• VerFcal	
  prototypes	
  
–  Includes	
  in-­‐depth	
  funcFonality	
  for	
  only	
  a	
  few	
  selected	
  
features	
  

–  Common	
  design	
  ideas	
  can	
  be	
  tested	
  in	
  depth	
  
• Horizontal	
  prototypes	
  

–  The	
  enFre	
  surface	
  interface	
  with	
  no	
  underlying	
  
funcFonality	
  

– A	
  simulaFon;	
  no	
  real	
  work	
  can	
  be	
  performed	
  
• Scenario	
  

–  Scripts	
  of	
  parFcular	
  fixed	
  uses	
  
of	
  the	
  system;	
  no	
  deviaFon	
  allowed	
  

Limi=ng	
  Prototypes	
  



Forms	
  of	
  Prototyping	
  

• Low-­‐fidelity	
  prototyping	
  

• Medium-­‐fidelity	
  prototyping	
  

• High-­‐fidelity	
  prototyping	
  

Sketch	
   Prototype	
  

Low-fidelity Medium-fidelity High-fidelity 







Add post-its etc for interactive widgets 



Arrange them so as to have them ready 



Play it out with paper as if it was real 

participant 

interviewer 

computer 



Ink Chat 

assemble sketches into higher functions 

Link	
  diagrams	
  



here: blue = links between pages 



describes scenario = task on specific device 

Storyboard	
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storyboards come from… film & animation 
 



Instruments	
  
•  Large	
  heavy	
  Paper/	
  cards	
  	
  
•  Color	
  pens	
  
•  The	
  eraser	
  and	
  sharpener	
  
•  Tape,	
  scissors	
  and	
  glue	
  
•  Small	
  camera	
  
•  Other	
  media	
  &	
  tools	
  







Ques=ons?	
  

•  What	
  is	
  the	
  difference	
  between:	
  
– Design	
  Right	
  
– Right	
  Design	
  



Design Process 
(1) create k new designs, add to set; 
(2) drop k worst designs 
 
this process finds the tops of multiple hills 
and works with “distracter” hills 

	
  Right	
  Design	
   Design	
  right	
  



Ques=ons?	
  

•  How	
  to	
  get	
  the	
  RIGHT	
  design?	
  
	
  

Brainstorming	
  



Ques=ons	
  

•  What	
  are	
  the	
  three	
  rules?	
  
	
  



Ques=ons	
  

•  What	
  are	
  the	
  three	
  rules?	
  
– QuanFty	
  not	
  quality	
  
– No	
  Judgement	
  
– Keep	
  it	
  short	
  



Design"

Implement"Analyze"

DIA Cycle 



EVALUATION	
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Empirical 
	
  With	
  Users	
  

AnalyFc 
(Without	
  Users)	
  

QualitaFve	
   QuanFtaFve	
  

Evalua=on	
  Methods	
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Controlled	
  Experiments	
  

QuanFtaFve,	
  empirical	
  method	
  
Steps	
  

– Formulate	
  hypothesis 
– Design	
  experiment,	
  pick	
  variable	
  and	
  fixed	
  

parameters 
– Choose	
  subjects and method 
– Run	
  experiment	
  
–  Interpret	
  results	
  to	
  accept or reject hypothesis 
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Controlled	
  Experiments:	
  Hypothesis	
  

A	
  claim	
  that	
  predicts outcome	
  of	
  experiment	
  
–  Example:	
  Reading	
  text	
  in	
  capital	
  leVers	
  takes	
  longer	
  
than	
  in	
  reading	
  text	
  in	
  small	
  leVers	
  

	
  
Experimental	
  goal:	
  Confirm	
  hypothesis	
  
	
  
Approach:	
  Reject null hypothesis (inverse,	
  i.e.,	
  
“no	
  influence”)	
  

– Null	
  hypothesis	
  is	
  a	
  term	
  from	
  staFsFcal	
  tesFng:	
  The	
  
samples	
  are	
  drawn	
  from	
  the	
  same	
  staFsFcal	
  
distribuFon	
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Controlled	
  Experiments:	
  Variables	
  
Variables	
  

–  Independent:	
  are	
  varied	
  under	
  your	
  control	
  
•  E.g.,	
  web	
  pages	
  

– Dependent:	
  are	
  measured	
  
•  E.g.,	
  execuFon	
  Fme,	
  cogniFve	
  load,	
  recall,	
  subjecFve	
  
preferences,	
  etc.	
  

Hypothesis	
  claims	
  that	
  changing independent 
variables influences dependent variables	
  

–  Example:	
  Changing	
  small	
  to	
  capital	
  leVers	
  
(independent	
  variable)	
  influences	
  reading	
  Fme	
  
(dependent	
  variable)	
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Controlled	
  Experiments:	
  Subjects	
  

Similar	
  to	
  real	
  users	
  in	
  profile	
  
– Age,	
  educaFon,	
  computer	
  and	
  domain	
  experFse,	
  
system	
  knowledge,…	
  

Use	
  at	
  least	
  10	
  subjects	
  
	
  
Use	
  more	
  if	
  you	
  need	
  finer	
  details	
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Controlled	
  Experiments:	
  	
  Method	
  

Between-groups 
– Each	
  subject	
  only	
  does	
  one	
  variant	
  of	
  the	
  
experiment	
  

	
  

Within-groups 
– Each	
  subject	
  does	
  all	
  variants	
  of	
  the	
  experiment	
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Between	
  groups	
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Withingroups	
  

1	
  

ObservaFon:	
  Marking	
  menus	
  (1.5s)	
  vs.	
  Linear	
  menus	
  (2.5s)	
  
	
  

Marking menus faster? 

2	
  

WS 2010/2011 
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Withingroups	
  

1	
  

1	
  

WS 2010/2011 
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Controlled	
  Experiments:	
  	
  Method	
  
Between-groups 

–  Each	
  subject	
  only	
  does	
  one	
  variant	
  of	
  the	
  experiment	
  

+  No	
  learning	
  effect	
  across	
  variants	
  
–  But	
  requires	
  more	
  users	
  

Within-groups 
–  Each	
  subject	
  does	
  all	
  variants	
  of	
  the	
  experiment	
  

+  Less	
  users	
  required,	
  individual	
  differences	
  canceled	
  out	
  
–  But	
  omen	
  learning effect across	
  variants	
  problem	
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Controlled	
  Experiments:  
Analyzing	
  Results	
  

StaFsFcal	
  analysis	
  
– Omen	
  assumpFons	
  about	
  underlying	
  distribuFon	
  
–  t-test; ANOVA; Wilcoxon-­‐	
  or	
  Mann/Whitney 
test,	
  Χ2	
  test	
  

– Confidence	
  interval	
   Time	
  

Page	
  1	
   Page	
  2	
  



Is	
  it	
  sufficient?	
  







[	
  Source	
  :	
  James	
  Hudson,	
  PayPal	
  ]	
  



[	
  Source	
  :	
  James	
  Hudson,	
  PayPal	
  ]	
  







33 % conversion

66 % conversion

[	
  Source	
  :	
  James	
  Hudson,	
  PayPal	
  ]	
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Empirical 
	
  With	
  Users	
  

AnalyFc 
(Without	
  Users)	
  

QualitaFve	
   QuanFtaFve	
  

Evalua=on	
  Methods	
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Silent	
  Observa=on	
  

Designer	
  watches	
  user	
  in	
  lab	
  or	
  in	
  natural	
  
environment	
  while	
  working	
  on	
  one	
  of	
  the	
  tasks	
  
No communication during	
  observaFon	
  

+ Helps	
  discover	
  big	
  problems	
  
– No	
  understanding	
  of	
  decision	
  process	
  (that	
  may	
  be	
  
wrong)	
  or	
  user’s	
  mental	
  model,	
  opinions,	
  or	
  feelings	
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Think	
  Aloud	
  

but	
  user	
  is	
  asked	
  to	
  say aloud	
  
–  State:	
  What	
  he	
  thinks	
  is	
  happening.	
  
–  Goals:	
  What	
  he	
  is	
  trying	
  to	
  achieve	
  
–  Actions:	
  Why	
  he	
  is	
  doing	
  something	
  specific	
  

	
  
+  Good	
  to	
  get	
  some	
  insight	
  into	
  user’s	
  thinking,	
  but:	
  

–  Talking	
  is	
  hard	
  while	
  focusing	
  on	
  a	
  task	
  
–  Feels	
  weird	
  for	
  most	
  users	
  to	
  talk	
  aloud	
  
–  Conscious	
  talking	
  can	
  change	
  behavior	
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ConstrucFve	
  	
  
CollaboraFon	
  

RetrospecFve	
  TesFng	
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Empirical 
	
  With	
  Users	
  

AnalyFc 
(Without	
  Users)	
  

QualitaFve	
   QuanFtaFve	
  

Evalua=on	
  Methods	
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Dealing	
  with	
  Par=cipants	
  
Tests	
  are	
  uncomfortable	
  for	
  the	
  parFcipant	
  

–  Pressure	
  to	
  perform,	
  mistakes,	
  compeFFve	
  thinking	
  

So	
  treat	
  parFcipants	
  with	
  respect	
  at	
  all	
  Fmes!	
  
–  Before,	
  during,	
  and	
  amer	
  the	
  test	
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Before	
  the	
  Test	
  
Run	
  pilot tests before	
  

–  Do	
  not	
  waste	
  the	
  parFcipant’s	
  Fme	
  
–  Have	
  everything	
  ready	
  when	
  testers	
  arrive	
  

Make	
  sure	
  participants	
  feel	
  comfortable	
  
–  Stress	
  that	
  the	
  system	
  is	
  being	
  tested,	
  not them 
–  Confirm	
  that	
  the	
  system	
  may	
  sFll	
  have	
  bugs	
  
–  Let	
  parFcipants	
  know	
  they	
  can	
  stop	
  at	
  any	
  Fme	
  

Guarantee privacy 
–  Individual	
  test	
  results	
  will	
  be	
  handled	
  as	
  private	
  
–  Explain	
  what	
  is	
  being	
  recorded	
  

–  Answer	
  any	
  other	
  quesFons	
  (but	
  do	
  not	
  bias)	
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During	
  the	
  Test	
  
Do	
  not	
  waste	
  the	
  parFcipants’	
  Fme	
  

–  Do	
  not	
  let	
  them	
  complete	
  unnecessary	
  tasks	
  
–  Make	
  sure	
  parFcipants	
  are	
  comfortable	
  
–  Early	
  success	
  in	
  the	
  task	
  possible	
  

Relaxed	
  atmosphere	
  
–  Breaks,	
  coffee,	
  …	
  
–  Hand	
  out	
  test	
  tasks	
  one	
  by	
  one	
  
–  Never	
  show	
  you	
  are	
  unsaFsfied	
  with	
  what	
  the	
  tester	
  does	
  
–  Avoid	
  interrupFons	
  (cell	
  phones!)	
  
–  Abort	
  the	
  test	
  if	
  it	
  becomes	
  too	
  uncomfortable	
  

Guarantee	
  privacy	
  
–  Never	
  let	
  parFcipants’	
  boss	
  (or	
  others)	
  watch	
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A1er	
  the	
  Test	
  
Make	
  sure	
  parFcipants	
  are	
  comfortable	
  

–  Stress	
  that	
  parFcipant	
  has	
  helped	
  finding	
  ways	
  to	
  improve	
  the	
  
system	
  

Inform	
  
–  Answer	
  any	
  quesFons	
  that	
  could	
  have	
  changed	
  the	
  experiment	
  

if	
  answered	
  before	
  the	
  test	
  

Guarantee	
  privacy	
  
–  Never publish results that	
  can	
  be	
  associated	
  with	
  specific	
  

individuals	
  
–  Show	
  recordings	
  outside	
  your	
  own	
  group	
  only	
  with	
  

	
  written consent	
  from	
  testers	
  







180	
  
Mobile and Physical Interaction WS 2010/2011 Jörg Müller, Michael Nischt, T-Labs 

Empirical 
	
  (With	
  Users)	
  

AnalyFc 
(Without	
  Users)	
  

Literature	
  Review	
  
Heuris=c	
  Evalua=on	
  
Model-­‐Based	
  EvaluaFon	
  

QualitaFve	
   QuanFtaFve	
  

Evalua=on	
  Methods	
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Heuris=c	
  Evalua=on	
  

1.  recruit	
  a	
  small	
  set	
  (3-­‐5)	
  of	
  “evaluators” 

2.  evaluators	
  independently	
  check	
  for	
  compliance 
with usability principles (“heuristics”) 

3.  different	
  evaluators	
  will	
  find	
  different problems 

4.  evaluators	
  only communicate afterwards 

5.  findings	
  are	
  then	
  aggregated 
 

6. à	
  use	
  list	
  of	
  problems	
  to	
  redesign/fix	
  
applicaFon	
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Heuris=c	
  Evalua=on	
  
can’t copy info from one window to another 
– violates	
  “Minimize	
  the	
  users’	
  memory	
  load”	
  (H1-­‐3)	
  
– fix:	
  allow	
  copying	
  

typography uses different fonts in 3 dialog boxes 
– violates	
  “Consistency	
  and	
  standards”	
  (H2-­‐4)	
  
– slows	
  users	
  down	
  
– fix:	
  pick	
  a	
  single	
  format	
  for	
  enFre	
  interface	
  

Severity rating	
  for	
  each	
  problem	
  (Nielsen)	
  
0	
  =	
  I	
  don’t	
  agree	
  this	
  is	
  a	
  problem	
  at	
  all	
  
1	
  =	
  cosmeFc	
  problem	
  
2	
  =	
  minor	
  usability	
  problem,	
  low	
  priority	
  to	
  fix	
  
3	
  =	
  major	
  usability	
  problem,	
  high	
  priority	
  to	
  fix	
  
4	
  =	
  usability	
  catastrophe,	
  imperaFve	
  to	
  fix	
  before	
  release	
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Heuris=c	
  Evalua=on	
  
every	
  evaluator	
  does no t find every problem 
good	
  evaluators	
  find	
  both	
  easy	
  &	
  hard	
  ones	
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Heuris=c	
  Evalua=on	
  
every	
  evaluator	
  does no t find every problem 
good	
  evaluators	
  find	
  both	
  easy	
  &	
  hard	
  ones	
  

99%	
  of	
  problems	
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Heuris=c	
  Evalua=on	
  
every	
  evaluator	
  does no t find every problem 
good	
  evaluators	
  find	
  both	
  easy	
  &	
  hard	
  ones	
  

75%	
  of	
  problems	
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E3:	
  Heuris=c	
  Evalua=on	
  
problems found benefits / cost 

	
  
+ 	
  Quick	
  and	
  cheap	
  

– 	
  SubjecFve	
  (beVer	
  done	
  by	
  several	
  independent	
  designers)	
  

See	
  also:	
  www.useit.com/papers/heurisFc	
  





The heuristics 

H2-1:  visibility of system status 
H2-2:  match between system & real world (speak the users’ language) 

H2-3:  user control and freedom 
H2-4:  consistency and standards 
H2-5:  error prevention (minimize users’ memory load) 

H2-6:  recognition rather than recall 
H2-7:  flexibility and efficiency of use (shortcuts) 

H2-8:  aesthetic & minimalist design 
H2-9:  help recognize, diagnose, & recover from errors 
H2-10:help and documentation 
 



• pay attention to response time  
– 0.1 sec: no special indicators needed (< human 
processing) 
– 1.0 sec: user tends to lose track of data  
– 10 sec: max. duration if user to stay focused on action  
– for longer delays, use percent-done progress bars  

visibility of 
system status 





match between 
system & real world 

• speak the users’ language 
• follow real world 
conventions 

• example of violation: 
dragging disk to Mac trash 
should delete it, not eject it  

bad 





user control & freedom 

• wizards: must respond to question before going to next 
• good for infrequent tasks (e.g., modem config.) and beginners 
• not for common tasks and experts à have 2 versions (WinZip) 

– offer “exits” for mistaken 
choices, undo, redo 
 

good 





consistency & standards 

bad 





error prevention 

next page 

good 









recognition, 
not recall 





flexibility and efficiency of use 

– accelerators for experts (e.g., gestures, kb shortcuts) 
– allow users to tailor frequent actions (e.g., macros) 

bad 



aesthetic & minimalist 
design 

– avoid irrelevant information in dialogues 

bad 





help recognize, diagnose, 
& recover from errors 

– error messages in plain language 
– precisely indicate the problem 
– constructively suggest a solution 



help & documentation 











Heuris=cs	
  for	
  blogs	
  
1.  Strategy.	
  No	
  clear	
  Blogging	
  strategy	
  
2.  Credibility.	
  Lack	
  of	
  Credibility	
  Cues	
  
3.  Headlines.	
  Poorly	
  WriVen	
  Headlines	
  to	
  Grab	
  
4.  NavigaFon.	
  Using	
  only	
  One	
  NavigaFon	
  Search	
  schemes	
  
5.  Content.	
  WriFng	
  IneffecFve	
  Content	
  
6.  Frequency.	
  Infrequent	
  or	
  Irregular	
  Updates	
  
7.  Burying.	
  Classic	
  Hits	
  are	
  Buried	
  
8.  Bad	
  Forms.	
  Cumbersome	
  Forms	
  to	
  Use	
  
9.  Search.	
  Bad	
  Search	
  Forces	
  Users	
  to	
  Think	
  
10. Unresponsive.	
  Blog	
  can	
  only	
  be	
  viewed	
  on	
  one	
  device	
  



Usability	
  guidelines	
  for	
  Website	
  on	
  
mobile	
  devices	
  

•  Reduce	
  the	
  amount	
  of	
  content	
  
•  Single	
  column	
  layouts	
  work	
  best	
  
•  Minimize	
  text	
  entry	
  
•  Take	
  advantage	
  of	
  inbuilt	
  funcFonality	
  



Ques=ons?	
  

•  3	
  kinds	
  of	
  evaluaFon	
  methods?	
  

Empirical 
	
  With	
  Users	
  

AnalyFc 
(Without	
  Users)	
  

QualitaFve	
   QuanFtaFve	
  



Design"

Implement"Analyze"

DIA Cycle 



WEB	
  2.0	
  



Responsive	
  





End	
  of	
  so1ware	
  cycle	
  

•  Somware	
  must	
  be	
  maintained	
  on	
  a	
  daily	
  basis	
  
•  Real-­‐=me	
  DIA	
  cycle	
  
•  Users	
  are	
  treated	
  as	
  co-­‐developpers	
  

– Perpetual	
  beta	
  



Lightweight	
  Programming	
  Models	
  	
  

•  Simplicity	
  in	
  APIs	
  
•  Generates	
  new	
  interesFng	
  applicaFons	
  of	
  
somware	
  

•  Barrier	
  to	
  entry	
  is	
  low	
  



Rich	
  User	
  Experience	
  

•  Full	
  scale	
  applicaFons	
  
•  Fluid	
  movements	
  are	
  appealing	
  
•  (Re)implemenaFon	
  on	
  the	
  web	
  vs.	
  specialized	
  
desktop	
  applicaFons	
  

hVp://slides.html5rocks.com/#landing-­‐slide	
  

hVp://zoom.it/	
  

www.simile-­‐widgets.org/exhibit/	
  





Conclusion	
  

•  It’s	
  good	
  usability	
  to	
  make	
  interfaces	
  more	
  
reacFve	
  

•  Offers	
  a	
  richer	
  experience	
  in	
  the	
  web	
  browser	
  
•  It	
  is	
  a	
  conFnuum	
  (Desktop	
  ApplicaFon	
  vs.	
  Web	
  
Browser	
  vs.	
  hosFng	
  data	
  online	
  for	
  mobile	
  
access)	
  

•  SFll	
  have	
  basic	
  usability	
  issues	
  in	
  websites	
  
–  Jeff	
  Johnson:	
  Web	
  Bloopers	
  




