
Fundamentals	  of	  Interac1on	  

With	  lots	  of	  credit	  to	  Khai	  Truong	  for	  help	  on	  this	  lecture	  



Announcements,	  Ques1ons	  

§  R2	  due	  Today!	  (hopefully,	  you	  all	  posted	  
online)	  

§  Things	  have	  started	  to	  show	  up	  in	  your	  
gradebook	  

§  Ques1ons?	  



Agenda	  

§  Announcements	  
§  Lecture	  –	  Fundamentals	  of	  Interac1on	  
§  Design	  Ac1vity	  
§  Lecture	  –	  Usability	  	  



The	  Design	  of	  Everyday	  Things	  

§ WriLen	  by	  Don	  Norman	  
§  Northwestern	  University	  	  
§  NielsenNormanGroup	  	  

§  The	  hidden	  frustra1ons	  with	  everyday	  things	  	  
§  Principles	  for	  design	  	  



Goals,	  Execu1on,	  &	  Evalua1on	  



Seven	  Stages	  of	  Ac1on	  



Important	  Design	  Principles	  

§  Natural	  mapping	  	  
§  Visibility	  
§  Perceived	  affordance	  	  
§  Constraints	  	  
§  Feedback	  	  
§ Mental	  models	  /	  conceptual	  models	  	  



Mapping	  

§  The	  rela1onship	  between	  two	  things	  	  
§  Rela1onship	  between	  controls	  &	  their	  
manipula1ons	  and	  the	  results	  in	  the	  world	  	  



Or 



Visibility	  

§ Make	  capabili1es	  perceivable	  and	  
interpretable	  	  

§  Counterac1ng	  factors	  	  
§  Features	  	  
§  Aesthe1cs	  
§  Abstrac1ons	  	  



Visibility	  

§ When	  number	  of	  func1ons	  is	  greater	  than	  
number	  of	  controls,	  func1onality	  is	  oXen	  
hidden	  	  

§ When	  capabili1es	  are	  visible,	  it	  does	  not	  
require	  memory	  of	  how	  to	  use	  	  

§  Leverage	  recogni1on	  over	  recall	  
§  Knowledge“in	  the	  world”	  vs.“in	  the	  head”	  	  





Feedback	  

§  Sending	  back	  to	  the	  user	  informa1on	  about	  
what	  ac1on	  has	  actually	  been	  done,	  what	  
result	  has	  been	  accomplished	  	  

§  I.e.,	  let	  someone	  know	  what	  just	  occurred	  	  
§  Can	  be	  sound	  that’s	  made	  
§  Can	  be	  change	  in	  physical	  state	  	  





Affordance	  

§  Perceived	  and	  actual	  cluea	  about	  something	  
§  ...that	  determine	  just	  how	  a	  thing	  could	  possibly	  
be	  used	  

§  How	  does	  this	  apply	  to	  design?	  	  
§  Complex	  things	  may	  need	  explana1on,	  but	  
simple	  things	  should	  not	  	  

§  If	  a	  simple	  thing	  requires	  instruc1ons,	  it	  is	  
likely	  a	  failed	  design	  	  



Note:	  not	  a	  real	  example	  



Norman’s	  pet	  peeve:	  door	  handles	  

From http://
jonoscript.wordpress.com/
2009/02/12/whats-wrong-
with-this-door/  
 







Constraints	  

§  Physical	  limita1ons	  that	  constrain	  possible	  
ac1ons	  	  





Conceptual	  Models 	  	  

§  People	  build	  their	  own	  understanding	  of	  how	  
things	  work	  	  

§  But	  how?	  What	  factors	  contribute	  to	  a	  user’s	  
conceptual	  model	  of	  a	  system?	  	  
§  Visibility	  
§  Affordances	  	  
§  Constraints	  	  
§ Mappings	  	  



Conceptual	  Models	  

§  How	  do	  you	  think	  it	  works?	  	  

§ Mental	  models	  are	  not	  always	  
right	  	  



People	  are	  explanatory	  (usually)	  

§  Some1mes	  they	  get	  it	  right	  

§  Some1mes	  they	  blame	  the	  wrong	  cause	  

§  Some1mes	  they	  blame	  themselves	  
§  Learnedhelplessness	  	  



Designers	  should	  work	  to	  foster	  
the	  appropriate	  conceptual	  model	  
1.	  How	  does	  something	  actually	  work?	  	  
2.	  How	  does	  the	  user	  think	  the	  thing	  works?	  	  
3.	  How	  should	  the	  user	  conceptualize	  about	  
(1)	  ?	  	  



Designing	  for	  people	  

§  Designers	  are	  not	  users	  &	  vice	  versa	  	  
§  The	  user	  is	  not	  like	  me!!!	  

§  Provide	  clear	  mappings	  between	  controls	  and	  
behaviors	  	  
§ Make	  states	  &	  possible	  ac1ons/behaviors	  visible	  	  
§  Afford	  &	  constrain	  the	  intended	  use	  
§  Provide	  feedback	  of	  ac1ons/behaviors	  
§  Foster	  appropriate	  mental	  models	  	  



Design	  Ac1vity	  -‐	  Designing	  Under	  Constraints	  

§  UCI	  has	  asked	  you	  to	  redesign	  a	  new	  Anteater	  card	  that	  must	  
sa1sfy	  the	  following	  constraints:	  
§  It	  must	  be	  3.370”	  ×	  2.125”	  in	  size	  
§  It	  can	  only	  use	  3	  colors	  (but	  can	  use	  fewer)	  
§  It	  must	  include	  a	  1”	  x	  1.5”	  photo	  area	  
§  It	  must	  include	  the	  ownerʼs	  name	  and	  status	  (e.g.,	  undergraduate,	  graduate,	  

faculty,	  staff,	  etc.)	  
§  It	  must	  have	  an	  ID	  #	  somewhere	  
§  It	  must	  use	  a	  UCI	  icon	  or	  label	  
§  It	  must	  have	  space	  for	  a	  transit	  s1cker	  of	  any	  size	  
§  It	  cannot	  use	  the	  exis1ng	  Anteater	  ID	  layout	  and	  design	  

§  Work	  in	  small	  groups	  on	  your	  design,	  then	  we	  will	  re-‐group	  and	  
compare	  	  (15	  minutes)	  



Principles	  of	  Usability	  
§  Learnability	  	  

§  Ease	  with	  which	  new	  users	  can	  begin	  effec1ve	  
interac1on	  &	  achieve	  maximal	  performance	  	  

§  Flexibility	  	  
§ Mul1plicity	  of	  ways	  in	  which	  the	  user	  &	  system	  
exchange	  informa1on	  	  

§  Robustness	  	  
§  Level	  of	  support	  provided	  to	  the	  user	  in	  
determining	  successful	  achievement	  &	  
assessment	  of	  goals	  	  



Learnability:	  Predictability	  

§  Based	  on	  the	  user’s	  interac1on	  with	  the	  
system	  thus	  far,	  can	  the	  user	  determine	  the	  
result	  of	  a	  future	  interac1on	  with	  the	  system?	  	  

§  I	  think	  that	  this	  ac1on	  will	  do...	  	  



Learnability:	  synthesizability	  	  
	  
§  Based	  on	  the	  current	  state,	  can	  the	  user	  
accurately	  assess	  the	  effect	  of	  past	  
opera1ons?	  	  



Learnability:	  familiarity	  	  

§  Does	  the	  user’s	  exis1ng	  knowledge	  
correspond	  to	  the	  knowledge	  necessary	  to	  
effec1vely	  interact	  with	  the	  system?	  	  



Learnability:	  generalizability	  	  

§  Can	  the	  user’s	  knowledge	  from	  a	  specific	  
interac1on	  with	  the	  system	  be	  extended	  to	  
apply	  to	  similar,	  novel	  interac1ons?	  	  



Learnability:	  consistency	  	  
	  
§  Do	  similar	  situa1ons	  or	  similar	  task	  objec1ves	  
result	  in	  similar	  system	  behaviors?	  	  



Flexibility 	  	  

§  Dialog	  ini1a1ve	  	  
§ Mul1-‐threading	  	  
§  Task	  migratability	  	  
§  Subs1tu1vity	  	  
§  Customizability	  	  



Flexibility:	  dialog	  ini1a1ve	  	  

§  Does	  the	  user	  have	  the	  control	  and	  freedom	  
to	  ini1ate	  system	  requests,	  or	  does	  the	  system	  
constrain	  the	  user’s	  ac1ons?	  	  
§  User	  pre-‐emp1ve	  
§  System	  pre-‐emp1ve	  	  



Dialog	  Ini1a1ve	  



Flexibility:	  mul1-‐threading	  	  

§  Does	  the	  user-‐system	  dialog	  allow	  for	  mul1ple	  
separate	  threads	  of	  interac1on?	  	  

§  Two	  types	  	  
§  Concurrent:	  input	  to	  mul1ple	  tasks	  simultaneously	  	  
§  Interleaved:	  many	  tasks,	  but	  input	  to	  one	  at	  a	  
1me	  	  





Flexibility:	  task	  migratability	  	  

§  Can	  control	  over	  a	  
task	  be	  passed	  
between	  the	  user	  
and	  the	  system	  as	  
necessary?	  	  



Flexibility:	  subs1tu1vity	  	  

Can	  equivalent	  
values	  be	  
subs1tuted	  for	  
each	  other	  and	  
recognized	  as	  the	  
same	  by	  the	  
system?	  	  



Flexibility:	  customizability	  	  

§  Is	  the	  interface	  modifiable	  by	  the	  user	  and/or	  
the	  system?	  	  
§  Adaptability:	  The	  user’s	  ability	  to	  adjust	  the	  forms	  
of	  input	  and	  output	  	  

§  Adap1vity:	  The	  automa1c	  customiza1on	  of	  the	  
interface	  by	  the	  system	  	  





Robustness	  

§  Observability	  	  
§  Recoverability	  	  
§  Responsiveness	  	  
§  Task	  conformance	  	  



Robustness:	  observability	  	  
	  
§  Can	  the	  user	  evaluate	  the	  internal	  state	  of	  the	  
system	  based	  on	  its	  external	  and	  perceivable	  
representa1on?	  	  
§  Browsability	  –	  allows	  user	  to	  explore	  more	  about	  
system	  	  

§  Reachability	  –	  understand	  possible	  interac1ons/
states	  of	  a	  system	  	  

§  Persistence	  –	  allow	  user	  to	  understand	  and	  act	  on	  
effect	  of	  a	  system	  (aXer	  some	  dura1on)	  	  









Robustness:	  recoverability	  	  

§  Can	  the	  user	  reach	  the	  desired	  goal	  or	  
accomplish	  the	  task	  aXer	  recognizing	  that	  s/
he	  has	  made	  an	  error	  in	  a	  previous	  
interac1on?	  	  

§  Backward	  recovery:	  undo	  previous	  error(s)	  	  
§  Forward	  recovery:	  ability	  to	  fix	  when	  user	  can	  
not	  undo	  	  



Error	  Preven1on	  



Robustness:	  responsiveness	  	  

§  Is	  the	  rate	  of	  
communica1on	  between	  
the	  system	  and	  the	  user	  
fast	  enough/appropriate	  
for	  the	  interac1on?	  	  

§  Response	  1me:	  1me	  for	  
system	  to	  respond	  in	  
some	  way	  to	  user	  
ac1on(s)	  	  

§  Response	  should	  match	  
user	  expecta1ons	  	  



Robustness:	  task	  conformance	  	  
	  
§  Does	  the	  system	  support	  the	  tasks	  that	  the	  
user	  wants	  to	  accomplish,	  and	  does	  the	  
system	  support	  these	  tasks	  in	  the	  way	  that	  the	  
user	  wants	  it	  to?	  	  

§  I.e.,	  mapping	  between	  system	  services	  and	  all	  
the	  user	  tasks	  	  

§  Task	  completeness:	  can	  system	  do	  all	  tasks	  of	  
interest?	  	  

§  Task	  adequacy:	  can	  user	  understand	  how	  to	  
do	  tasks?	  	  



Robustness:	  Task	  Conformance	  



Next	  Class	  

§  Thursday	  
§  User	  Research,	  Part	  1	  

§  Upcoming	  Work	  
§  A1:	  Thinking	  about	  Design,	  due	  on	  paper	  in	  class	  at	  
START	  OF	  CLASS	  Thursday	  

§  S2:	  Health	  theme,	  due	  in	  your	  sketch	  books	  when	  we	  
do	  the	  sketching	  cri1que	  on	  Thursday	  


