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Learning	
  to	
  Cook	
  
!   Method	
  1:	
  buy	
  a	
  cookbook	
  

and	
  follow	
  instructions	
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  Cook	
  
!   Method	
  1:	
  buy	
  a	
  cookbook	
  

and	
  follow	
  instructions	
  

!   Method	
  1(a):	
  
(really	
  still	
  method	
  1,	
  but	
  with	
  more	
  modern	
  
delivery	
  technology)	
  



Learning	
  to	
  Cook	
  
!   Method	
  2:	
  take	
  an	
  

internship	
  with	
  a	
  famous	
  
cook	
  
!   Immersive	
  
!   One-­‐on-­‐one	
  attention	
  
!   Immediate	
  feedback	
  
!   Rigorous	
  quality	
  control	
  

	
  
BUT:	
  

!   Very	
  expensive	
  
!   Can	
  only	
  be	
  done	
  for	
  a	
  few	
  



Learning	
  to	
  Cook	
  
!   Method	
  3:	
  

!   Select	
  presentations	
  from	
  
best	
  chefs	
  in	
  the	
  world	
  

!   Detailed	
  instructions	
  from	
  
many	
  sources	
  

!   Send	
  in	
  your	
  finished	
  
dishes	
  for	
  taste-­‐tests	
  

!   Receive	
  feedback	
  (email,	
  text,	
  …	
  
from	
  assistants	
  of	
  chefs)	
  

!   Repeat	
  
!   Final	
  exam	
  (for	
  credit):	
  perform	
  

in	
  front	
  of	
  judges	
  



Learning	
  to	
  Cook	
  
!   Method	
  3	
  (cont.):	
  provide	
  a	
  learning	
  community	
  	
  

!   Exchange	
  of	
  	
  
ideas	
  	
  
between	
  
learners	
  

!   Create	
  more	
  
than	
  what	
  
teachers	
  
designed	
  
initially	
  



Higher	
  Education	
  

Faculty	
   Students	
  

University	
  

Textbook	
  
Publishers	
  

	
  
	
  
	
  
	
  
	
  
…	
  

Course	
  
Management	
  

Systems	
  
	
  
	
  
	
  
	
  
…	
  

MOOC	
  Providers	
  
	
  
	
  
	
  
	
  
	
  
…	
  



! Coursera	
  



! Coursera	
  



! Udacity	
  



! edX	
  



What	
  is	
  the	
  business	
  model?	
  
!   Remedial	
  education	
  for	
  the	
  general	
  population	
  

!   Educational	
  foreign	
  aid	
  

!   Branding	
  

!   Everybody	
  else	
  does	
  it;	
  so	
  we	
  need	
  to	
  do	
  it	
  ,	
  too	
  …	
  



Monetizing	
  MOOCs	
  
!   Use	
  MOOC	
  materials	
  in	
  a	
  flipped	
  classroom,	
  and	
  have	
  

TAs	
  for	
  student	
  interaction	
  =>	
  need	
  (almost)	
  no	
  faculty	
  

!   Allow	
  students,	
  who	
  took	
  MOOCs,	
  to	
  complete	
  
assignments	
  and	
  take	
  exams,	
  but	
  charge	
  reduced	
  
tuition	
  =>	
  need	
  (almost)	
  no	
  universities	
  



MOOC	
  
(Massive	
  Open	
  Online	
  Course)	
  

New	
  title	
  of	
  this	
  talk:	
  

MOC-­‐ing	
  the	
  MOOCs	
  	
  





MSU	
  Physics	
  Virtual	
  University	
  
1993	
   	
  NSF-­‐ILI	
  grant	
  (k$45+45)	
  to	
  improve	
  lab/lecture	
  sequence	
  in	
  	
  
	
   	
  LBS	
  (Bauer,	
  Benenson,	
  Westfall)	
  
1995 	
  MultiMedia	
  Physics	
  CD	
  
1997 	
  lectureOnline	
  (Kortemeyer)	
  
1997 	
  Virtual	
  University	
  courses	
  PHY231c,	
  PHY232c	
  (27	
  students)	
  
1998 	
  cliXX	
  Physik	
  CD	
  (Germany)	
  
1998 	
  HHMI	
  grant	
  (M$1.8,	
  McGroarty)	
  
1999 	
  Advanced	
  Placement	
  Physics	
  
2000 	
  MSU-­‐deal	
  with	
  Apex	
  Learning	
  
2000 	
  NSF-­‐ITR	
  grant	
  (M$2.1)	
  for	
  LON-­‐CAPA	
  	
  (Kortemeyer,	
  Bauer,	
  	
  
	
   	
  Kashy2,	
  Speier)	
  
2008 	
  Complete	
  redo	
  of	
  all	
  VU	
  course	
  offerings	
  with	
  Camtasia	
  
2012 	
  Current	
  annual	
  enrollment	
  ~1,200/year	
  (total	
  >	
  10,000)	
  
2013 	
  Astronomy	
  VU	
  



MSU	
  Virtual	
  University	
  Physics	
  
!   Semi-­‐synchronous	
  work	
  with	
  regular	
  weekly	
  

homework	
  assignments	
  and	
  fixed	
  exam	
  dates	
  

!   Proctored	
  exams	
  for	
  student	
  >	
  30	
  miles	
  from	
  campus	
  

!   Same	
  exams,	
  homework,	
  clicker	
  questions	
  for	
  VU	
  
students	
  as	
  for	
  lecture-­‐based	
  classes	
  

!   Faculty	
  interaction	
  via	
  email,	
  chat-­‐rooms,	
  physical	
  help	
  
room	
  



Assignments	
  
!   LON-­‐CAPA	
  

!   Individualized	
  
!   Highly	
  	
  

customizable	
  

!   Numerical	
  

!   Conceptual	
  
!   Dynamic	
  	
  

graphs	
  

!   Math	
  input	
  



Lecture	
  Demonstration	
  Videos	
  
!   Recorded	
  all	
  

intro	
  lecture	
  
demonstrations	
  

!   Instructor	
  can	
  include	
  
each	
  into	
  VU	
  lectures	
  



Lecture	
  Demonstrations	
  Videos	
  

Time-­‐lapse	
  	
  	
  	
  	
  	
  	
  	
  	
  Real-­‐time	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Slow-­‐motion	
  



Interactive	
  Exercises	
  
!   First:	
  java-­‐based	
  

!   Now:	
  html5	
  

!   Can	
  be	
  embedded	
  
into	
  LON-­‐CAPA	
  
	
  &	
  CourseWeaver	
  
(and	
  thus	
  tested!)	
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Interactive	
  Exercises	
  
!   First:	
  java-­‐based	
  

!   Now:	
  html5	
  

!   Can	
  be	
  embedded	
  
into	
  LON-­‐CAPA	
  
(and	
  thus	
  tested!)	
  

More	
  samples	
  at	
  http://www.pa.msu.edu/~bauer/m.html	
  
Complete	
  set	
  at 	
  Bauer	
  &	
  Westfall,	
  University	
  Physics	
  (E-­‐book,	
  McGraw-­‐Hill	
  2014)	
  



Lectures	
  
!   5-­‐7	
  minute	
  

segments	
  

! Camtasia	
  screen	
  
captures	
  with	
  
voice-­‐over	
  

!   No	
  talking	
  head	
  

!   Try	
  to	
  capture	
  
experience	
  of	
  
student	
  coming	
  to	
  office	
  hour	
  and	
  	
  
getting	
  one-­‐on-­‐one	
  help	
  



MSU	
  Physics	
  Online	
  Students	
  

Year	
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Big	
  Data	
  
!   Thousands	
  of	
  students	
  

!   Millions	
  of	
  clicks	
  



When	
  do	
  Students	
  Work?	
   • Homework	
  due	
  at	
  midnight	
  
• 770	
  students	
  in	
  class	
  

Thursday,	
  Oct.	
  8	
  



Build	
  your	
  own	
  
!   LON-­‐CAPA	
  &	
  CourseWeaver	
  contain	
  ~105	
  individual	
  

resources	
  that	
  can	
  be	
  freely	
  accessed	
  and	
  assembled	
  

!   Some	
  fraction	
  of	
  high-­‐quality	
  content	
  is	
  owned	
  by	
  
authors/publishers	
  and	
  can	
  only	
  be	
  accessed	
  by	
  
adopting	
  textbook	
  

!   Course	
  management	
  system	
  itself	
  
is	
  open	
  source	
  freeware	
  

!   Hosting	
  solutions	
  are	
  available	
  
(for	
  a	
  fee)	
  



Future	
  Work:	
  MAMOOCs	
  
!   Multi-­‐author	
  MOOCs	
  

!   Shareable	
  database	
  of	
  multimedia	
  resources	
  
!   Every	
  instructor	
  can	
  take	
  advantage	
  of	
  every	
  author’s	
  work	
  

!   Multi-­‐author	
  multimedia	
  e-­‐books	
  
!   Micro-­‐royalties	
  for	
  individual	
  objects	
  
!   Educational	
  object	
  economy	
  

!   Adaptive	
  individualized	
  learning	
  environments	
  for	
  
students	
  of	
  all	
  abilities	
  
!   Select	
  favorite	
  authors	
  
!   System	
  adapts	
  to	
  student	
  needs	
  and	
  past	
  preferences	
  



!   Main	
  Collaborators	
  
!   Gary	
  Westfall	
  
! Gerd	
  Kortemeyer	
  
!   >	
  10,000	
  MSU	
  undergraduates	
  
!   >	
  100	
  universities	
  

!   Contact	
  
! bauer@pa.msu.edu	
  
! http://www.pa.msu.edu/~bauer/	
  
!   @BauerWestfall	
  

! http://www.courseweaver.com	
  
! http://www.lon-­‐capa.org	
  
	
  

!   Funding	
  
!   NSF	
  
!   HHMI	
  
!   McGraw-­‐Hill	
  
!   Michigan	
  State	
  U	
  
! A.v.Humboldt	
  


