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Pour	
  your	
  opinion	
  to	
  make	
  it	
  grow	
  (text	
  on	
  the	
  watering	
  can)	
  
©Kaiser	
  Ma5hies,	
  Berlin,	
  for	
  Deutsches	
  Museum,	
  Munich	
  



star=ng	
  from	
  the	
  problem	
  that	
  individual	
  argumenta=on	
  is	
  biased	
  
with	
  regard	
  to	
  preference-­‐consistent	
  informa=on	
  (myside	
  bias)	
  

Tools	
  in	
  augmented	
  knowledge	
  communica5on	
  spaces	
  can	
  support	
  
people	
  to	
  overcome	
  a	
  myside	
  bias	
  (and	
  much	
  more!)	
  

Pour your opinion  
to make it grow ! 

or 

„how to overcome 
your myside bias” 



Shared digital artefact 

Interpersonal exchange of knowledge 



Web	
  2.0	
  |	
  Tools	
  und	
  Services	
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Shared digital artefact 

Interpersonal exchange of knowledge 

Knowledge creation and use 



Knowledge	
  2.0	
  |	
  user	
  generated	
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Knowledge	
  2.0	
  |	
  aggregated	
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Knowledge	
  2.0	
  |aggregated	
  but	
  with	
  new	
  filtering	
  demands	
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Shared digital artefact 

Interpersonal exchange of knowledge 

Knowledge creation and use 



Shared digital artefact 

Interpersonal exchange of knowledge 

knowledge communication 



Facebook	
  

My	
  Profil	
  

• Who	
  I	
  am	
  

• Who	
  are	
  my	
  friends	
  

Status	
  update	
  to	
  Friends	
  

• What	
  I	
  am	
  doing	
  

• What	
  I	
  am	
  interested	
  in	
  

• Pictures,	
  Videos,	
  Links	
  

• 	
   	
  

My	
  Groups	
  

• 	
  Joint	
  interests	
  

• 	
  Coordina=on	
  	
  

• 	
  Showing	
  ones	
  colors	
  	
  

• 	
  Group	
  profil	
  

General	
  Func+ons	
  

• 	
  Informa5on	
  management	
  

• 	
  Social	
  rela5on	
  management	
  

• 	
  Iden5ty	
  management	
  



• One of the 21st Century Challenges: 

exchange of relevant information to solve problems, to take 

decisions and to be well informed to judge about something by 

means of the 21st century 



Demands coming from problems of knowledge communication 

with intransparency 

• Which	
  knowledge,	
  aPtudes	
  or	
  opinions	
  do	
  other	
  have	
  	
  

• How	
  are	
  these	
  e.g.	
  opinions	
  distributed?	
  

• My	
  opinion	
  compared	
  to	
  others?	
  	
  	
  

• What	
  do	
  people	
  think	
  about	
  a	
  certain	
  argument	
  or	
  subject?	
  

⇒ 	
  	
  achieve	
  transparency	
  



Demands coming from problems of knowledge communication with 
biased information processing 

• Preference	
  of	
  consistent	
  informa=on	
  (confirma=on	
  bias)	
  

• Low	
  tendency	
  to	
  integrate	
  inconsistent	
  informa=on	
  (myside	
  bias)	
  

• Preference	
  of	
  shared	
  over	
  unshared	
  informa=on	
  (hidden	
  profile	
  bias)	
  

• Strong	
  influence	
  of	
  majori=es	
  (majority	
  bias)	
  

=>	
  Support	
  evalua5on	
  and	
  integra5on	
  of	
  controversial	
  informa5on	
  



• Besides identity management and the management of social 

relations, facebook could be used for information management 

• But: Facebook is not primarily designed to support information 

management 

• But: Facebook cannot easily be used for controlled and systematic 

empirical research 



• However: Facebook is in an evolutionary process of development 

and can also be mashed up a lot 

• Nevertheless our Conclusion is: For the sake of controlled 

experimentation we are mainly using dedicated software tools to 

investigate and support knowledge communication 



• Assumption: Knowledge Communication Spaces (Wikipedia, 

Facebook, Forums) can benefit from additional support mechanisms, 

which would lead to 

 Augmented Knowledge Communication Spaces 



Augmented	
  Knowledge	
  Communica2on	
  Spaces	
  

• The Scenario 

• Communication partners are often not aware of the concrete 

expertise and dispositions  of the partners and sometimes enter an 

scenario not knowing the history of it 

• To be successfull one has to overcome these deficits and can 

probably expect even more 



Augmented	
  Knowledge	
  Communica2on	
  Spaces	
  

• Two Principles of Support 

• Mirroring: providing information about the concrete expertise and 

dispositions  of the partners ( group awareness) 

• Guiding: directing knowledge communication activities through 

transformation and salience ( social navigation) 



Augmented	
  Knowledge	
  Communica2on	
  Spaces	
  

• Dedicated arrangements and tools have been tried out in our 

research along two principal lines: 

• Line A: to deliver direct information to establish a common ground 

between the participating members (disclosure function) 

• Line B: to mine, aggregate, and transform information in order to 

facilitate reflection and change courses of action (intervention 

function) 



Augmented	
  Knowledge	
  Communica2on	
  Spaces	
  

Tools and Studies 



Lines	
  and	
  Tools	
  (Studies)	
  

Line	
  A	
  =	
  disclosure	
  func2on:	
  overcoming	
  intransparency	
  

	
   1	
  making	
  self	
  rated	
  knowledge	
  assessment	
  visible	
  

	
   2	
  making	
  in	
  concept	
  maps	
  externalized	
  knowledge	
  visible	
  

	
   3	
  making	
  knowledge	
  differences	
  and	
  conflicts	
  visible	
  

Line	
  B	
  =	
  interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Tools	
  and	
  Studies	
  of	
  Line	
  A	
  	
  

disclosure	
  func2on:	
  overcoming	
  intransparency	
  

	
   1	
  making	
  self	
  rated	
  knowledge	
  assessment	
  visible	
  

	
   2	
  making	
  in	
  concept	
  maps	
  externalized	
  knowledge	
  visible	
  

	
   3	
  making	
  knowledge	
  differences	
  and	
  conflicts	
  visible	
  



Tools	
  and	
  Studies	
  of	
  Line	
  A	
  	
  

disclosure	
  func2on:	
  overcoming	
  intransparency	
  

	
   1	
  making	
  self	
  rated	
  knowledge	
  assessment	
  visible	
  

	
   2	
  making	
  in	
  concept	
  maps	
  externalized	
  knowledge	
  visible	
  

	
   3	
  making	
  knowledge	
  differences	
  and	
  conflicts	
  visible	
  



Line	
  A	
  Tools	
  1	
  

• Problem:	
  Communicators	
  do	
  not	
  know	
  how	
  much	
  their	
  interac=on	
  partners	
  

know	
  

• Solu=on:	
  Partner	
  Knowledge	
  Awareness	
  Tool	
  provides	
  self-­‐rated	
  degrees	
  of	
  

understanding	
  about	
  content	
  elements	
  (Dehler	
  Zufferey,	
  Bodemer,	
  Buder,	
  &	
  

Hesse,	
  2011)	
  



Line	
  A	
  Tools	
  1	
  

• Learners	
  read	
  hypertext	
  and	
  rated	
  their	
  degree	
  of	
  understanding	
  with	
  

regard	
  to	
  text	
  nodes	
  

• Tool	
  provided	
  knowledge	
  awareness	
  either	
  about	
  oneself	
  or	
  about	
  

oneself	
  and	
  partner	
  



Aktuelles	
  Projekt	
  



Results	
  

• Knowing	
  about	
  partner	
  knowledge	
  leads	
  to	
  adapta=on	
  towards	
  partner	
  

deficits;	
  t(20)	
  =	
  2.62,	
  p	
  <	
  .05	
  

•  (average	
  number	
  of	
  elabora=ons	
  per	
  explainer)	
  



Results	
  

• Knowing	
  about	
  partner	
  knowledge	
  increases	
  knowledge	
  of	
  the	
  explainer;	
  F

(2,40)	
  =	
  4.92,	
  p	
  <	
  .05	
  

•  (average	
  percentage	
  of	
  correct	
  answers	
  in	
  individual	
  inferen=al	
  knowledge	
  test)	
  



Results	
  

• Knowing	
  about	
  partner	
  knowledge	
  increases	
  knowledge	
  transforma=on	
  of	
  

the	
  explainer	
  (more	
  devia=ons	
  of	
  explana=ons	
  from	
  original	
  order);	
  F(1,40)	
  

=	
  4.72,	
  p	
  <	
  .05	
  

•  (average	
  number	
  of	
  devia=ons	
  from	
  original	
  presenta=on	
  order)	
  



Tools	
  and	
  Studies	
  of	
  Line	
  A	
  	
  

disclosure	
  func2on:	
  overcoming	
  intransparency	
  

	
   1	
  making	
  self	
  rated	
  knowledge	
  assessment	
  visible	
  

	
   2	
  making	
  in	
  concept	
  maps	
  externalized	
  knowledge	
  visible	
  

	
   3	
  making	
  knowledge	
  differences	
  and	
  conflicts	
  visible	
  



Line	
  A	
  Tools	
  2	
  

• Problem:	
  Communicators	
  conceptualize	
  their	
  knowledge	
  differently	
  

• Solu=on:	
  Knowledge	
  and	
  Informa=on	
  Awareness	
  Tools	
  display	
  different	
  

conceptualiza=ons	
  (Engelmann	
  &	
  Hesse,	
  2010)	
  



Line	
  A	
  Tools	
  2	
  

• Learners	
  externalized	
  their	
  knowledge	
  as	
  individual	
  concept	
  maps	
  

• Tool	
  displayed	
  individual	
  concept	
  maps	
  and	
  prompted	
  learners	
  to	
  

construct	
  a	
  joint	
  concept	
  map	
  



Line	
  A	
  Tools	
  2	
  



Line	
  A	
  Tools	
  2	
  



Quality of problemsolving: 

Variable Result Mean p ηp
2 

Correct solution (1) EG = CG n.s. 
Correct arguments for 
solution (1) 

(EG > CG) MC = 1.4 
ME = 2.1 

<.10 .08 

Correct solution (2) EG > CG MC = 0.55 
ME = 0.95 

<.01 .21 

Correct arguments for 
solution (2) 

EG > CG MC = 0.85 
ME = 2.1 

<.01 .37 

• EG with better solution, especially with complex problem 





Tools	
  and	
  Studies	
  of	
  Line	
  A	
  	
  

disclosure	
  func2on:	
  overcoming	
  intransparency	
  

	
   1	
  making	
  self	
  rated	
  knowledge	
  assessment	
  visible	
  

	
   2	
  making	
  in	
  concept	
  maps	
  externalized	
  knowledge	
  visible	
  

	
   3	
  making	
  knowledge	
  differences	
  and	
  conflicts	
  visible	
  



Line	
  A	
  Tools	
  3	
  

• Problem:	
  Communicators	
  do	
  not	
  see	
  possible	
  differences	
  and	
  
conflicts	
  easily	
  

• Solu=on:	
  Awareness	
  Tools	
  display	
  cri=cal	
  values	
  (Bodemer,	
  2011)	
  



Collabora=ve	
  Integra=on:	
  	
  
guiding	
  by	
  presen=ng	
  knowledge	
  constella=ons	
  



Constella=ons	
  affect	
  collabora=ve	
  elabora=on:	
  
results	
  for	
  contribu=on	
  type	
  „broaden	
  &	
  deepen“	
  

(rela=ve	
  number	
  of	
  contribu=ons)	
  



Group	
  awareness	
  and	
  discussing	
  controversies	
  lead	
  to	
  be5er	
  learning	
  

(relative frequencies of knowledge test score differences)	
  



Tools	
  and	
  Studies	
  of	
  Line	
  B	
  	
  

interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Tools	
  and	
  Studies	
  of	
  Line	
  B	
  	
  

interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Line	
  B	
  Tools	
  1	
  

• Problem:	
  Informa2on	
  search	
  is	
  biased	
  with	
  regard	
  to	
  preference-­‐consistent	
  

informa=on	
  (confirma=on	
  bias)	
  

• Solu=on:	
  Preference-­‐inconsistent	
  recommender	
  system	
  (Schwind,	
  Buder,	
  &	
  

Hesse,	
  2011)	
  



Line	
  B	
  Tools	
  1	
  

• Users	
  were	
  confronted	
  with	
  arguments	
  on	
  a	
  controversial	
  issue,	
  and	
  were	
  

requested	
  to	
  select	
  one	
  argument	
  for	
  further	
  inspec=on	
  

• Tool	
  provided	
  no	
  recommenda=on	
  vs.	
  preference-­‐consistent	
  

recommenda=on	
  vs.	
  preference-­‐inconsistent	
  recommenda=on	
  

• Results:	
  reduced	
  confirma=on	
  bias	
  and	
  be5er	
  elabora=on	
  through	
  

preference-­‐inconsistent	
  recommenda=ons	
  



Screenshot	
  |	
  Material	
  



Results	
  Essay	
  |	
  How	
  many	
  arguments	
  were	
  generated?	
  

• IV Condition (CC	
  vs.	
  ECcon	
  vs.	
  ECinc) 

• DV # arguments essay 

ME Condition: F(2,86) = 2.98; p = .056 

(Generation of novel arguments: percentage of novel arguments mentioned in essays)  

# 
ar

gu
m

en
ts

 e
ss

ay
 

# arguments essay 

* 
n.s. 



Results	
  Essay	
  |	
  How	
  many	
  arguments	
  were	
  new?	
  

• IV Condition (CC	
  vs.	
  ECcon	
  vs.	
  ECinc) 

• DV % new arguments essay 

ME Condition: F(2,86) = 3.37; p < .05 

%
 n

ew
 a

rg
um

en
ts 

% new arguments essay 

* 
n.s. 



Tools	
  and	
  Studies	
  of	
  Line	
  B	
  	
  

interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Line	
  B	
  Tools	
  2	
  

• Problem:	
  Individual	
  argumenta2on	
  is	
  biased	
  with	
  regard	
  to	
  preference-­‐

consistent	
  informa=on	
  (myside	
  bias)	
  

• Solu=on:	
  support	
  reflec=ve	
  judgement	
  



Reflec2ve	
  Judgment	
  	
  

Informal	
  Reasoning	
  	
  
	
   “Reasoning	
  about	
  causes	
  and	
  consequences	
  and	
  about	
  advantages	
  and	
  

disadvantages,	
  or	
  pros	
  and	
  cons,	
  of	
  par=cular	
  proposi=ons	
  or	
  decision	
  
alterna=ves”	
  (Zohar	
  &	
  Nemet,	
  2002)	
  

Cri2cal	
  Thinking	
  	
  

	
   “Ability	
  to	
  properly	
  construct	
  and	
  evaluate	
  arguments”	
  (Facione,	
  1986)	
  

Reflec2ve	
  Thinking	
  	
  

	
   “Ability	
  to	
  evaluate	
  knowledge	
  claims	
  and	
  to	
  explain	
  and	
  defend	
  their	
  
points	
  of	
  view	
  on	
  controversial	
  issues”	
  (King	
  &	
  Kitchener,	
  1994)	
  	
  



reflected	
  
judgement	
  

pro	
  

cont
ra	
  

pro	
  

        Critical thinking and well informed decision making 

to question assumptions 
to evaluate arguments 
to integrate controversial information 
to take alternative interpretations into consideration 
to draw founded conclusions 
to evaluate again after getting new information 





	
   aper	
  congruent	
  feedback:	
  

	
   t(19)	
  =	
  -­‐5.32,	
  p	
  <	
  .001	
  

	
   	
   	
   	
  

	
   	
  

	
   aper	
  conflic=ng	
  feedback:	
  

	
   t(17)	
  =	
  -­‐2.15,	
  p	
  <	
  .05	
  

Adjustment after feedback 



* 

t(53) = -2.33 

p < .05  

Reflective Judgement Score 

     no            congruent        conflicting 
 feedback            feedback          feedback 

(agruments/rationale: 1 no, 2 weak, 3 good, 4 integrated counterposition, 5 full pro/con integration) 



t(58) = -3.76 

p < .001  

*** 

Counterargument / Rebuttal Construction Score 

     no            congruent          conficting 
 feedback            feedback           feedback 

(Counterarguments over 3 tasks (max. 3x5=15)) 



Tool	
  2:	
  Summary	
  

Disagreement	
  …	
  

…	
  reduced	
  the	
  myside	
  bias	
  in	
  argumenta=on,	
  

…	
  fostered	
  forma=on	
  of	
  opinions	
  that	
  take	
  counterposi=ons	
  

into	
  account,	
  

…	
  enhanced	
  the	
  ability	
  to	
  construct	
  counterarguments	
  and	
  

successful	
  rebu5als	
  of	
  the	
  personal	
  opinion.	
  	
  



Tools	
  and	
  Studies	
  of	
  Line	
  B	
  	
  

interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Line	
  B	
  Tools	
  3	
  

• Problem:	
  Communicators	
  prefer	
  consensual	
  informa2on,	
  but	
  conflicts	
  

foster	
  learning	
  

• Solu=on:	
  Making	
  controversity	
  visible	
  –	
  leading	
  to	
  more	
  discussion	
  about	
  

controversial	
  content	
  	
  -­‐	
  	
  Study:	
  Mul=-­‐touch	
  table	
  tool	
  makes	
  conflic=ng	
  

issues	
  salient	
  (Bodemer,	
  in	
  prepara=on)	
  



Aktuelles	
  Projekt	
  





Conflict	
  Cards	
  support	
  perceived	
  salience	
  of	
  controversial	
  opinions	
  

(awareness score) 



Tools	
  and	
  Studies	
  of	
  Line	
  B	
  	
  

interven2on	
  func2on:	
  overcoming	
  limita2ons	
  

	
   1	
  overcoming	
  confirma=on	
  bias	
  

	
   2	
  overcoming	
  myside	
  bias	
  	
  

	
   3	
  overcoming	
  consensual	
  informa=on	
  bias	
  

	
   4	
  overcoming	
  majority	
  bias	
  	
  



Line	
  B	
  Tools	
  4	
  

• Problem:	
  Majority	
  fac2ons	
  dominate	
  minority	
  fac2ons	
  even	
  when	
  

majori2es	
  are	
  incorrect	
  

• Solu=on:	
  Augmented	
  Group	
  Awareness	
  Tools	
  make	
  minority	
  contribu=ons	
  

salient	
  (Buder	
  &	
  Bodemer,	
  2008)	
  



Line	
  B	
  Tools	
  4	
  

• Small	
  groups	
  discussed	
  a	
  controversial	
  issue	
  in	
  an	
  online	
  forum	
  

• Groups	
  consisted	
  of	
  a	
  majority	
  that	
  advocated	
  an	
  incorrect	
  viewpoint	
  vs.	
  

a	
  minority	
  advoca=ng	
  a	
  correct	
  viewpoint	
  

• Learners	
  rated	
  discussion	
  contribu=ons	
  on	
  agreement	
  and	
  novelty	
  (	
  

salience	
  of	
  minority)	
  

• Results:	
  be5er	
  post-­‐discussion	
  decision	
  quality	
  of	
  groups	
  



Aktuelles	
  Projekt	
  





Results	
  

With	
  augmented	
  group	
  awareness	
  tool,	
  a	
  larger	
  number	
  of	
  groups	
  arrived	
  at	
  

the	
  correct	
  (minority)	
  decision;	
  χ20,95	
  (2)	
  =	
  6.57	
  p	
  <	
  .05	
  

(percentage	
  of	
  groups	
  per	
  condi=on	
  that	
  arrived	
  at	
  the	
  correct	
  minority	
  viewpoint)	
  



Results	
  

With	
  augmented	
  group	
  awareness	
  tool,	
  a	
  larger	
  number	
  of	
  groups	
  exhibited	
  

an	
  evidence-­‐driven	
  delibera=on	
  style	
  (opposed	
  to	
  a	
  verdict-­‐driven	
  style);	
  

χ20,95	
  (2)	
  =	
  8.22	
  p	
  <	
  .05	
  

(percentage	
  of	
  groups	
  per	
  condi=on	
  that	
  exhibited	
  an	
  evidence-­‐driven	
  delibera=on	
  style	
  
opposed	
  to	
  a	
  verdict-­‐driven	
  style)	
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Conclusions from seven (shown)  
and more (done) studies 
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• Conclusion 1/4 (disclosure function – group awareness) 

• Compared to f-t-f scenarios internet based communication is missing 

some information, e.g. some contextual information and certain 

direct feedback components 

• However: Tools with a disclosure function allow to achieve an 

awareness to compensate for it or even to be superior as relevant 

critical features are selected and thus become more salient than in  

f-t-f situations and get so higher attention  
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• Conclusion 2/4 (intervention function – social navigation) 

•  Internet based communication compared to f-t-f communication can 

take advantage from computational power und means of making 

relevant feature graphically visible and partly easy to manipulate 

• Tools with an intervention function allow to achieve an 

augmented knowledge communication space  and thus can become 

superior in comparison with f-t-f situations 
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• Conclusion 3/4  

• What mechanism make the “knowledge communication space” 

“augmented”? 

• The disclosure function takes advantage from the fact, that our 

capacity limited cognitive system will pay attention to salient 

information 

• The intervention function even delivers information which cannot 

easily be derived without the computational power of a computer 
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• Conclusion 4/4  

• Why are these mechanism so helpful”? 

• The disclosure function concentrates on crucial features of 

knowledge exchange 

• The intervention function tries to overcome critical deficits in 

knowledge exchange 
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• Application to a wide range of scenarios: 

• e.g. to seminar and small group interactions 

• e.g. to collaborative interactions in work live beyond study time 

•  (also to OECD call for measuring collaborative problem solving in 

PISA 2015 – making this a highly valued skill) 
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