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how do  
we teach  
science ? 





we repeat 
the book 



why do we 
teach  

the way we do ? 







inertia 



is this teaching 
efficient ? 





information loss 







information loss 
& 

we don’t know 
their problems 



they all 
know it 



Dear professor, 
 
Due to an appointment 
that was fixed long ago, 
I will not be able to attend 
the first lecture  
of your course next week. 

Do I miss something important  
if I skip this first lecture? 
 
Yours sincerely, 
<....> 



can we 
improve 

? 



lecture study lecture study lecture study 

study 

exam 

lecture lecture lecture 

study 
exam 

Q & A study 

study 

exam Q & A study Q & A study 

ideal world  

real world  

flipped classroom 



Q & A study 

study 

exam Q & A study Q & A study 

? 

? 

? 



avoid covering 
pre-class material 
once again in class 



Will they do this ? 



Q & A study 

study 

exam Q & A study Q & A study 

• social pressure 
• 4/20 



pre-class 
material 



? 



videofragment 1 



keep videos short: 6-9 minutes 
 
• attention curve 
• easier to change 







should  
every teacher  
now become  

a video developer ? 



pre-class 
material 



social annotation  
tools 

• Google doc 
• Nota Bene 
• … 



nb.mit.edu 



ideal for existing courses 
with good text-based material 



pre-class 
material 







show me 
some 

results ! 



learning 
gain 

results 





San Jose State and edX (fall 2012) 

traditional 
traditional  
+ on-line 

55% 91% 

http://online.wsj.com/news/articles/SB10001424052702303759604579093400834738972?mg=reno64-wsj&url=http%3A%2F%2Fonline.wsj.com%2Farticle%2FSB10001424052702303759604579093400834738972.html 



study 
behaviour 

results 



more work 
during term 

(4-5 hours per week) 



less work 
in the weeks 

before the exam 



I watched  
every video 

2-3 times 



make notes 
during 

watching ! 



Computational Materials Physics  @  TIFR  (August 2015) 

ask them ! 



appreciation 

results 



It’s my 5th year 
as a student, and 

never I was 
as well-prepared 

for an exam 



It’s a lot of work, 
but you 

benefit from it 



At home, 
your thoughts 

more easily wander. 
But the same  

holds true 
in a lecture, 
and there 

you can’t rewind. 



time pressure 
if all teachers 

would do this ? 



economize on class time ! 



teacher’s time 

results 



You don’t gain time, 
but you spend it better. 



You don’t gain time, 
but you spend it better. 



something 
for me ? 



 
 

 for some students my course goes too fast, 
for others it goes too slowly 

 
 

each year, I tell my same story 

my students are not responsive at all 



my talks on YouTube 
http://goo.gl/P2b1Hs 

stefaan.cottenier@ugent.be 


