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Technologies	

•  Themes 

o  We have many technologies already in R&D and use across 
campus (well beyond those presented today) 

o  We also face issues in scaling and transfer across classes/domains 



Technologies	

•  Nb – Collaborative PDF Annotation 

o  David Karger 

•  Caesar - Crowdsourced Code Review 
o  Rob Miller 

•  Crosslinks – With and Across Course Concept Links 
o  Haynes Miller + Karen Wilcox 

•  MC3 – MIT Core Concept Catalog 
o  Jeff Merriman + OEIT 

•  Video Capture 
o  Brandon Muramatsu + OEIT 

•  Video Editing/Mixing 
o  Pete Donaldson 

•  Online Course Data Mining 
o  Dave Pritchard 

•  Games 
o  Eric Klopfer 



Nb	

•  Threaded discussions like a forum 

o  But in document margin  

•  Standard web site 
•  Faculty initiates 

o  signs up 
o  invites students 
o  uploads PDFs 

•  Students discuss 
o Highlight text, enter comment 
o  Reply to existing comment 







Problem:  Feedback  in  6.005	

•  Foundation-level course (250-300 students) 
•  Students write lots of code 
•  Automatic grading is necessary but not sufficient 

 
 

•  Solution chop up the code into chunks and farm it 
out to students, staff and alumni 
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correct  and  
understandable	


correct  but  
confusing	




Caesar:  Divide  &  Conquer	
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programs chopped into chunks and 
sent to many reviewers 



Social  Reviewing	
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reply  &  
discuss	


upvote  &  
downvote  	


seeded  by  
automatic  
style  
checker	


write  new  
comments	


go  beyond  
the  chunk,  
if  needed	




Crosslinks	




Crosslinked	




The  MC3  Service	


Go  to  MAPS  “Momentum  and  Impulse”  Page	

	

“Momentum”  at  Wikipedia	

	

MIT  8.03  Vibrations  &Waves,  Lecture  23,  Fall  2004  
at  2824	

	

MIT  8.01t,  Fall  2004,  Conservation  of  Momentum  
(pdf)  	

	

The  Physics  Classroom,  mentum  and  Impulse	

YouTube,  Julius  Miller,  Energy  and  Momentum  Part  
1	

YouTube,  Julius  Miller,  Energy  and  Momentum  Part  
2	

	

The  Physics  Zone,  Lessons  in  Momentum	


Other	




Translation	
 Rotation  about  axis  a 

zero  impulse    
implies  constant  
momentum	


Change  of  
Position	


Change  in  
Orientatio
n	


non-­‐‑conservative	
Can  be  conservative	


Mechanical  Energy    
and  Work	


Multi-­‐‑Rigid-­‐‑Body  
System	


is    
described    

by  	


of  a	


is  described    
by	


Single-­‐‑Particle	

  System	


Dynamics  and    
Net  Force	


is  described  
by  	


Multi-­‐‑Rigid-­‐‑Body  
System	


Angular    
Momentum  and    
Angular  Impulse	


zero  angular  impulse  	

implies  constant  	


angular  momentum	


of  a	


the  agent  of  
change  for	


dt∫∑= τ


Angular  Impulse	


Constant	

Quantity	


Multi-­‐‑Particle	

System	


of  a	


Momentum    
and  Impulse  	


is  
described  

by	


Model	


System	


Agent  of  
Change	


All  External  plus  only  
Non-­‐‑Conservative  Internal    

  Forces  and  Torques  	


zero  work    
implies  constant  

  mechanical  energy	


the  agent  of  change  for	


          YES          
Represent  as	
 are  used  to  define	


Work	


aa

x

d

dxFW

θτ∑∫
∑∫ +=

part  of  the  
system  
description  in	


Potential    
Energy	


Internal?  	
NO	


Impulse	


∫∑= dtFJ


the  agent  of  
change  for	


Rotational  Dynamics  
and  Net  Torque	


zero  net  torque  	

implies  constant    
angular  velocity	


the  agent  of  
change  for	


is  described    
by	


of  a	


Single-­‐‑Rigid-­‐‑Body    
System	


are  used  
to  define	


 =
r
τ i∑

Net  Torque	


Motion	


Gravitational	
 Elastic    
Restoring	


Contact	
Tension	


is  changed  by	


Generate	


is  changed  by	


External  Torques    
about  axis  a 

External  Forces	
 Generate	


manifest  as  forces	

Interactions	


is changed by 

zero  net  force  
implies  constant    

velocity	


the  agent  of  
change  for	


F
→

=∑
Net  Force	


are  used  
to  define	


Interactions	


Example  #1  –Modeling  Applied  to  Problem  Solving  (MAPS)  Physics  concept  model  –  Professor  David  E.  Pritchard  MIT	
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Process	


The  goal  of  MC3  is  to  enable  various  kinds  of  educational  applications  to  re-­‐‑use  concept-­‐‑content  relations.    In  this  case  we  can  
imagine  a  student  guided  learning  application  that  shared  the  same  concept  model  with  the  map  that  the  faculty  used  to  develop  the  
curriculum.	




Video	






Lon  Capa  Course  
Management	




Net of 1.1 std dev for about 60% copying implies ~ 2.0 
std. dev. effect size for no copying vs. all copying 

Copying  Online  Homework  à  Worse  Grades	
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TIME  Copying  ß  Quick,  Correct  Answer	
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Ln(t)

 total
 no hints, no wrong ans.
 no hints, at least one wrong
 at least one hint, one wrong

  7s    20s   55s   2.5m  6.7m 18m 50m  2.2h  6h   17h    2d     5d

1. Respond in <1 min – insufficient to read and answer 
2. Correct on first try vs. 90% of remaining students 

Quick	
  
solvers	
  

Real-­‐0me	
  
solvers	
  

Delayed	
  solvers	
   Warnakulasooriy
a,  Pallazo  and  
DEP	

J.  Exptl  Anal  
Behavior	

88  103-­‐‑113  2007	




e-­‐‑text  pages  per  Day  over  semester	


1. Weekly	
  assigned	
  reading	
  Decays	
  
2. eText	
  use	
  mainly	
  for	
  Exam	
  Review	
  



Games	




STEMMMO	




Game  Analytics	




Technologies	

•  Themes 

o  We have many technologies already in R&D and use across 
campus (well beyond those presented today) 

o  We also face issues in scaling and transfer across classes/domains 


