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Outline	  

•  Micro-‐task	  Crowdsourcing	  Challenges	  
– Design	  the	  User	  Interfaces	  
– Define	  the	  right	  Incen;ves	  
– Task	  PaHerns	  
– Quality	  
– Scalability	  
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Design	  of	  a	  Task	  on	  MTurk	  



A	  Task	  on	  MTurk	  
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High-‐level	  Issues	  in	  Crowdsourcing	  

•  Process	  
–  Experimental	  design,	  annota;on	  guidelines,	  itera;on	  

•  Choose	  crowdsourcing	  plaQorm	  (or	  roll	  your	  
own!)	  

•  Human	  factors	  
–  Payment	  /	  incen;ves,	  interface	  and	  interac;on	  
design,	  communica;on,	  reputa;on,	  recruitment,	  
reten;on	  

•  Quality	  Control	  /	  Data	  Quality	  
–  Trust,	  reliability,	  spam	  detec;on,	  consensus	  labeling	  
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Typical	  Workflow	  

•  Define	  and	  design	  what	  to	  test	  
•  Sample	  data	  
•  Design	  the	  experiment	  
•  Run	  experiment	  
•  Collect	  data	  and	  analyze	  results	  
•  Quality	  control	  
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Task	  Design	  

•  One	  of	  the	  most	  important	  parts	  
•  Part	  art,	  part	  science	  
•  Instruc;ons	  are	  key	  
•  Prepare	  to	  iterate	  
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Task	  Design	  

•  Ask	  the	  right	  ques;ons	  
•  Workers	  may	  not	  be	  experts	  so	  don’t	  assume	  
the	  same	  understanding	  in	  terms	  of	  
terminology	  

•  Instruc;ons	  maHer!	  
•  Show	  examples	  
•  Hire	  a	  technical	  writer	  

– Engineer	  writes	  the	  specifica;on	  
– Writer	  communicates	  
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Task	  Design	  -‐	  UI	  

•  Generic	  ;ps	  
– Experiment	  should	  be	  self-‐contained.	  
– Keep	  it	  short	  and	  simple.	  Brief	  and	  concise.	  
– Be	  very	  clear	  with	  the	  task.	  
– Engage	  with	  the	  worker.	  Avoid	  boring	  stuff.	  
– Always	  ask	  for	  feedback	  (open-‐ended	  ques;on)	  in	  
an	  input	  box.	  

9	  



Task	  Design	  -‐	  UI	  

•  Presenta;on	  
•  Document	  design	  
•  Highlight	  important	  concepts	  
•  Colors	  and	  fonts	  
•  Need	  to	  grab	  aHen;on	  
•  Localiza;on	  
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Other	  design	  principles	  

•  Text	  alignment	  
•  Legibility	  
•  Reading	  level:	  complexity	  of	  words	  and	  sentences	  
•  AHrac;veness	  (worker’s	  aHen;on	  &	  enjoyment)	  
•  Mul;-‐cultural	  /	  mul;-‐lingual	  
•  Who	  is	  the	  audience	  (e.g.	  target	  worker	  community)	  

–  Special	  needs	  communi;es	  (e.g.	  simple	  color	  blindness)	  
•  Cogni;ve	  load:	  mental	  rigor	  needed	  to	  perform	  task	  
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Bad	  Example	  

Examples)*)I)

� �����
����������������������	�������������		���)
� Worker)has)to)do)a)lot)of)stuff)

72)Crowdsourcing,for,Information,Retrieval:,Principles,,Methods,,and,Applications,July)24,)2011)

•  Asking	  too	  much,	  task	  not	  clear,	  “do	  NOT/reject”	  
•  Worker	  has	  to	  do	  a	  lot	  of	  stuff	  
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Good	  Example	  

•  All	  informa;on	  is	  available	  
– What	  to	  do	  
– Search	  result	  
– Ques;on	  to	  answer	  

A"Better"Example"

� All"information"is"available"
� What"to"do"
� Search"result"
� Question"to"answer"

"

74"Crowdsourcing,for,Information,Retrieval:,Principles,,Methods,,and,Applications,July"24,"2011"
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Form	  and	  Metadata	  

•  Form	  with	  a	  close	  ques;on	  (binary	  relevance)	  
and	  open-‐ended	  ques;on	  (user	  feedback)	  

•  Clear	  ;tle,	  useful	  keywords	  
•  Workers	  need	  to	  find	  your	  task	  
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How	  Much	  to	  Pay?	  
•  Price	  commensurate	  with	  task	  effort	  

–  Ex:	  $0.02	  for	  yes/no	  answer	  +	  $0.02	  bonus	  for	  op;onal	  
feedback	  

•  Ethics	  &	  market-‐factors	  
–  e.g.	  non-‐profit	  SamaSource	  contracts	  workers	  refugee	  
camps	  

•  Uptake	  &	  ;me-‐to-‐comple;on	  vs.	  Cost	  &	  Quality	  
–  Too	  liHle	  $$,	  no	  interest	  or	  slow	  
–  too	  much	  $$,	  aHract	  spammers	  

•  Accuracy	  &	  quan;ty	  
– More	  pay	  =	  more	  work,	  not	  beHer	  (W.	  Mason	  and	  D.	  
WaHs,	  2009)	  
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Development	  Framework	  
•  Similar	  to	  a	  UX	  
•  Build	  a	  mock	  up	  and	  test	  it	  with	  your	  team	  

–  Yes,	  you	  need	  to	  do	  some	  tasks	  
•  Incorporate	  feedback	  and	  run	  a	  test	  on	  MTurk	  with	  a	  
very	  small	  data	  set	  
–  Time	  the	  experiment	  
–  Do	  people	  understand	  the	  task?	  

•  Analyze	  results	  
–  Look	  for	  spammers	  
–  Check	  comple;on	  ;mes	  

•  Iterate	  and	  modify	  accordingly	  
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Development	  Framework	  

•  Introduce	  quality	  control	  
– Qualifica;on	  test	  
– Gold	  answers	  (honey	  pots)	  

•  Adjust	  passing	  grade	  and	  worker	  approval	  rate	  
•  Run	  experiment	  with	  new	  setngs	  &	  same	  data	  
•  Scale	  on	  data	  
•  Scale	  on	  workers	  
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Quality	  Control	  

•  Extremely	  important	  part	  of	  the	  experiment	  
•  Approach	  as	  “overall”	  quality;	  not	  just	  for	  
workers	  

•  Bi-‐direc;onal	  channel	  
– You	  may	  think	  the	  worker	  is	  doing	  a	  bad	  job.	  
– The	  same	  worker	  may	  think	  you	  are	  a	  lousy	  
requester.	  
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Quality	  Control	  

•  Approval	  rate:	  easy	  to	  use,	  &	  just	  as	  easily	  
defeated	  

•  Mechanical	  Turk	  Masters	  
–  Recent	  addi;on,	  only	  for	  specific	  tasks	  

•  Qualifica;on	  test	  
–  Pre-‐screen	  workers’	  ability	  to	  do	  the	  task	  (accurately)	  

•  Assess	  worker	  quality	  as	  you	  go	  
–  Trap	  ques;ons	  with	  known	  answers	  (“honey	  pots”)	  
– Measure	  inner-‐annotator	  agreement	  between	  
workers	  
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Qualifica;on	  tests:	  pros	  and	  cons	  
•  Advantages	  

– Great	  tool	  for	  controlling	  quality	  
– Adjust	  passing	  grade	  

•  Disadvantages	  
–  Extra	  cost	  to	  design	  and	  implement	  the	  test	  
– May	  turn	  off	  workers,	  hurt	  comple;on	  ;me	  
–  Refresh	  the	  test	  on	  a	  regular	  basis	  
– Hard	  to	  verify	  subjec;ve	  tasks	  like	  judging	  relevance	  

•  Try	  crea;ng	  task-‐related	  ques;ons	  to	  get	  worker	  
familiar	  with	  task	  before	  star;ng	  task	  in	  earnest	  
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Methods	  for	  measuring	  agreement	  
•  What	  to	  look	  for	  

–  Agreement,	  reliability,	  validity	  
•  Inter-‐agreement	  level	  

–  Agreement	  between	  judges	  
–  Agreement	  between	  judges	  and	  the	  gold	  set	  

•  Some	  sta;s;cs	  
–  Percentage	  agreement	  
–  Cohen’s	  kappa	  (2	  raters)	  
–  Fleiss’	  kappa	  (any	  number	  of	  raters)	  

•  With	  majority	  vote,	  what	  if	  2	  say	  relevant,	  3	  say	  not?	  
–  Use	  expert	  to	  break	  ;es	  
–  Collect	  more	  judgments	  as	  needed	  to	  reduce	  uncertainty	  
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Quality	  Control	  &	  Assurance	  

•  Filtering	  
–  Approval	  rate	  (built-‐in	  but	  defeatable)	  
–  Geographic	  restric;ons	  (e.g.	  US	  only,	  built-‐in)	  
– Worker	  blocking	  
–  Qualifica;on	  test	  

•  Con:	  slows	  down	  experiment,	  difficult	  to	  “test”	  relevance	  
•  Solu;on:	  create	  ques;ons	  to	  let	  user	  get	  familiar	  before	  the	  
assessment	  

–  Does	  not	  guarantee	  success	  
•  Iden;fy	  workers	  that	  always	  disagree	  with	  the	  majority	  
•  Ask	  workers	  to	  rate	  the	  difficulty	  of	  a	  task	  
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Other	  quality	  heuris;cs	  

•  Jus;fica;on/feedback	  as	  quasi-‐captcha	  
–  Should	  be	  op;onal	  
– Automa;cally	  verifying	  feedback	  was	  wriHen	  by	  a	  
person	  may	  be	  difficult	  (classic	  spam	  detec;on	  task)	  

•  Broken	  URL/incorrect	  object	  
–  Leave	  an	  outlier	  in	  the	  data	  set	  
– Workers	  will	  tell	  you	  
–  If	  somebody	  answers	  “excellent”	  for	  a	  broken	  URL	  =>	  
probably	  spammer	  
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Dealing	  with	  bad	  workers	  

•  Pay	  for	  “bad”	  work	  instead	  of	  rejec;ng	  it?	  
–  Pro:	  preserve	  reputa;on,	  admit	  if	  poor	  design	  at	  fault	  
–  Con:	  promote	  fraud,	  undermine	  approval	  ra;ng	  
system	  

•  Use	  bonus	  as	  incen;ve	  
–  Pay	  the	  minimum	  $0.01	  and	  $0.01	  for	  bonus	  
–  BeHer	  than	  rejec;ng	  a	  $0.02	  task	  

•  If	  spammer	  “caught”,	  block	  from	  future	  tasks	  
– May	  be	  easier	  to	  always	  pay,	  then	  block	  as	  needed	  
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Build	  Your	  Reputa;on	  as	  a	  Requestor	  

•  Word	  of	  mouth	  effect	  
– Workers	  trust	  the	  requester	  (pay	  on	  ;me,	  clear	  
explana;on	  if	  there	  is	  a	  rejec;on)	  

– Experiments	  tend	  to	  go	  faster	  
– Announce	  forthcoming	  tasks	  (e.g.	  tweet)	  
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Crowd	  Worker	  Communi;es	  
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Turkop;con.com	  
Mturkforum.com	  
Turkerna;on.com	  



Summary	  

•  Things	  that	  work	  
– Qualifica;on	  tests	  
– Honey-‐pots	  
– Good	  content	  and	  good	  presenta;on	  
–  Economy	  of	  aHen;on	  

•  Things	  to	  improve	  
– Manage	  workers	  in	  different	  levels	  of	  exper;se	  
including	  spammers	  and	  poten;al	  cases.	  

– Mix	  different	  pools	  of	  workers	  based	  on	  different	  
profile	  and	  exper;se	  levels.	  
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What	  can	  go	  wrong?	  

•  Low-‐quality	  results	  can	  be	  due	  to:	  
– Bad	  instruc;ons	  
– Pay	  not	  high	  enough	  or	  too	  high	  
– Not	  enough	  assignments:	  ask	  mul;ple	  ;mes	  

•  Answer	  aggrega;on	  
– Majority	  vote	  
– Weighted	  average	  of	  answers	  
–  ZenCrowd	  (learn	  weights	  for	  workers)	  
– Aggregate	  based	  on	  worker	  similarity	  
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Crowdsourcing	  PaHerns	  



Microtask	  vs	  Macrotask	  

Jus;n	  Cheng,	  Jaime	  Teevan,	  Shamsi	  T.	  Iqbal,	  Michael	  S.	  Bernstein.	  Break	  It	  Down:	  A	  Comparison	  
of	  Macro-‐	  and	  Microtasks.	  In	  :	  CHI	  2015,	  Seoul,	  South	  Korea,	  2015.	   30	  



Microtask	  vs	  Macrotask	  

•  Longer	  to	  perform	  a	  task	  using	  microtasks	  
than	  macro-‐	  tasks.	  	  

•  Micro-‐task:	  higher	  quality	  work,	  easier	  to	  
complete,	  robust	  to	  interrup;on	  

•  Task	  decomposi;on	  may	  be	  difficult	  
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Crowdsourcing	  PaHerns	  
•  Majority	  Vote	  Aggrega;on	  

–  Select	  the	  answer	  among	  a	  set	  of	  candidates	  
–  Pick	  the	  most	  popular	  answer	  
	  

•  Find-‐Fix-‐Verify	  
–  Crea;ve	  process	  
–  Three-‐steps	  itera;ve	  crowdsourcing	  

•  Interac;on	  Protocol	  (for	  hybrid	  human-‐machine	  systems)	  
– Upfront	  
–  Itera;ve	  
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Interac;on	  Protocol	  	  

How	  ozen	  can	  we	  refer	  to	  the	  crowd?	  
1.   Upfront:	  Ask	  all	  the	  B	  queries	  at	  once	  
2.   IteraDve:	  Ask	  K	  queries	  to	  the	  crowd	  and	  

use	  them	  to	  improve	  the	  system.	  Repeat	  
this	  B/K	  ;mes	  
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Measures	  Used	  for	  Selec;on	  

• Uncertainty:	  Asking	  hardest	  (most	  
ambiguous)	  ques;ons	  

•  Explorer:	  Ask	  ques;ons	  with	  
poten;al	  to	  have	  largest	  impact	  on	  
the	  system	  
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Soylent:	  Find-‐Fix-‐Verify	  

Find 

Fix 

Verify 

“Identify at least one area 
that can be shortened 
without changing the 
meaning of the paragraph.” 

“Edit the highlighted section 
to shorten its length without 
changing the meaning  
of the paragraph.” Soylent, a prototype... 

“Choose at least one rewrite 
that has style errors, and  
at least one rewrite that 
changes the meaning  
of the sentence.” 

Independent	  agreement	  to	  iden;fy	  patches	  

Randomize	  order	  of	  sugges;ons	  

[Bernstein	  et	  al:	  Soylent:	  A	  Word	  Processor	  with	  a	  Crowd	  Inside.	  UIST,	  2010]	  35	  



Find-‐Fix-‐Verify	  
•  Machine	  Transla;on	  example	  

•  Find	  
–  Show	  automa;cally	  translated	  text	  
– Ask	  if	  they	  are	  gramma;cally	  correct	  

•  Fix	  
– Ask	  to	  translate	  those	  which	  contain	  errors	  (mul;ple	  
;mes)	  

•  Verify	  
–  Select	  the	  best	  transla;on	  among	  the	  available	  ones	  
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