Memorization or understanding:
are we teaching the right thing?
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“For me it's very boring to work
on the same thing year after year...”



“For me it's very boring to work
on the same thing year after year...”

graphene resulted from
“Friday night experiments

where you try something very elementary
and try to go in another direction”



how can we foster/teach innovation?



Need to...
e teach problem solving

e encourage risk taking
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What habhens
in a lecture!
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some people talk in their sleep



some people talk in their sleep
lecturers talk while other people are sleeping

(Albert Camus)
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The result?



education is not just information transfer
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education is not just information transfer
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only one quarter of maximum gain realized
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not transfer but assimilation of information is key



conventional problems misleading

1 education




conventional problems misleading

Calculate:
(a) current in 2-Q resistor
(b) potential difference

between Pand Q

1 education




are the basic principles understood?



are the basic principles understood?

When S is closed, what happens to:
(a) intensities of A and B?
(b) intensity of C? 4
(c) current through battery?
(d) potential difference across
A, B, and C?

(e) the total power dissipated?



conventional conceptual
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conventional conceptual
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1. transfer of information

1 education




1. transfer of information

2. assimilation of that information

1 education




1. transfer of information (in class)
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2. assimilation of that information (out of class)

1 education




Should focus
on THIS!

2. assimilation of that information (out of class)

1 education




1. transfer of information (in class)

2. assimilation of that information (out of class)

1 education




1. transfer of information (out of class)

2. assimilation of that information (in class)

1 education




2. assimilation of that information (in class)

1 education
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Is it any good?

1 education 3 results




first year of implementing PI
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1 education

count
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what about problem solving?
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1 education
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So better understanding leads to better
problem solving!

1 education 3 results




So better understanding leads to better
problem solving!

(but “good” problem solving doesn’t always
indicate understanding!)

1 education 3 results




@ education 3 results




in a lecture, students...

1 education 3 results




in a lecture, students...

1. don’t pay utmost attention

1 education 3 results




in a lectul

1. don’t pay utmost

doi: 10.1109/TBME.2009.2038487

Day 7

,%JLKLWWML/ Man N

JMMAWmewLJ

Day 6
Study E xam Clas
Days WMMM/‘J\\\& Ju R N
B
Study Sleep
N NP N | lu;w.m._ _—
Study Sleep Class

o _MMMM& f A Sl

o MMWMMM J‘W\u B T

Homework Sleep Class

ST

Homework Sleep Class

16:00 19:00 21:00 00:00 03:00 06:00 0900 12:00 15:00
Time (hr)

1 education

3 results




in a lectul

1. don’t pay utmost

doi: 10.1109/TBME.2009.2038487

Day 7

,%JLKLWWML/ WM N

MM\»MJ v*’* p ﬂwpd

Day 6
Study E xam Clas
Study Sleep
a J
M_A_ML___ ’\‘“‘» }AJ
Study Sleep

o _MMMM& f \”M S

MMMMMJ 'W

Homework Sleep

NMWWMﬂ

Homework
16:00 19:00 21:.00 00:00 03:00 06:00 09:00 12:00 15:00
Time (hr)

Sleep

1 education

3 results




in a lectul
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in a lecture, students...

1. don’t pay utmost attention

2. think they know it
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in a lecture, students...

1. don’t pay utmost attention
2. think they know it

3. are not confronted with misconceptions
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in a lectuge, stu@ts...
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Education is not just about:

e transferring information

e getting students to do what we do
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Education is not just about:

e transferring information

e getting students to do what we do

active participation a must!
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