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•  Na?onal	
  Research	
  Ins?tute	
  for	
  Mathema?cs	
  and	
  
Computer	
  Science	
  (founded	
  in	
  1946)	
  

•  Staff:	
  55	
  permanent,	
  40	
  postdocs,	
  70	
  PhDs	
  
•  CWI registered the ‘.nl’ domain (1986) 
•  1st connection between Europe and the Internet 

(17 November 1988) 
•  Topics examples: 
•  Holland’s first computer 
•  Height/Strength dykes 
•  Algol-68, Python and SMIL	
  

CWI:	
  Centrum	
  Wiskunde	
  &	
  Informa?ca	
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DIS@CWI:	
  research	
  areas	
  

•  Social	
  IoT	
  and	
  Smart	
  Tex;les	
  
•  QoE	
  
•  VR	
  and	
  Immersive	
  Media	
  
•  Experience-­‐Aware	
  Networking	
  
•  Connected	
  Shared	
  Experiences	
  
•  Mul;-­‐Screen	
  Media	
  Consump;on	
  



DIS@CWI	
  
Crea;ve	
  Industries	
   Network	
  Operators	
   Others	
  



21ST	
  CENTURY	
  CLASSROOM	
  



21st	
  Century	
  Classroom	
  

https://elearninginfographics.com/21st-century-educational-technology-
classroom-infographic/ 



https://drzreflects.blogspot.com/2015/08/the-anatomy-of-21st-century-
classroom.html 



21st	
  Century	
  Classroom	
  

•  Material	
  and	
  assignments	
  
–  Empowering	
  students	
  
– Video	
  annota?on	
  

•  Remote	
  Learning	
  and	
  Collabora?on	
  
–  Breaking	
  distance	
  
–  Remote	
  delivery:	
  e.g.,	
  MOCC	
  or	
  Skype	
  
–  Communica?on	
  between	
  students	
  

•  Feedback	
  and	
  Grading	
  
– New	
  metrics	
  and	
  ways	
  of	
  evalua?ng	
  
–  Intelligence:	
  Avatars	
  as	
  teachers	
  
– Gathering	
  data:	
  sensors	
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Intelligence:	
  Avatars	
  as	
  teachers	
  

•  Agents	
  
–  React	
  on	
  user	
  engagement:	
  call	
  for	
  a[en?on	
  
– Have	
  a	
  simple	
  mul?modal	
  dialog:	
  individual	
  and	
  group	
  
– Natural	
  gaze	
  behavior	
  

•  Avatars	
  
–  Reflect	
  engagement	
  
–  Reflect	
  camera	
  view	
  
– Gestures	
  (request	
  to	
  speak)	
  
–  Puppe?ng	
  (body,	
  face)	
  



Intelligence:	
  Avatars	
  as	
  teachers	
  



21st	
  Century	
  Classroom	
  

•  Material	
  and	
  assignments	
  
–  Empowering	
  students	
  
– Video	
  annota?on	
  

•  Remote	
  Learning	
  and	
  Collabora?on	
  
–  Breaking	
  distance	
  
–  Remote	
  delivery:	
  e.g.,	
  MOCC	
  or	
  Skype	
  
–  Communica?on	
  between	
  students	
  

•  Feedback	
  and	
  Grading	
  
– New	
  metrics	
  and	
  ways	
  of	
  evalua?ng	
  
–  Intelligence:	
  Avatars	
  as	
  teachers	
  
– Gathering	
  data:	
  sensors	
  



Gathering	
  data:	
  sensors	
  



Gathering	
  data:	
  sensors	
  



SENSING	
  ENGAGEMENT	
  



Objec?ve:	
  quan?fying	
  engagement	
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Methodology:	
  research	
  in	
  the	
  wild	
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Remote	
  Learning	
  and	
  Metrics	
  

Graph from http://mfeldstein.com/battle-for-open-mooc-completion-rates/ 
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Thanks!	
  

@pablocesar2661	
  
hPp://www.dis.cwi.nl	
  

	
  
David	
  A.	
  Shamma	
  
Demosthenis	
  Katsouris	
  
Amritpal	
  Singh	
  Gill	
  
Chen	
  Wang	
  
…	
  
(and	
  so	
  many	
  more	
  people)	
  


