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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…

• teach problem solving

• encourage risk taking
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Think of something you are good at



Think of something you are good at 

How did you become good at this?

￼
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better pay
attention!
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assessment incompatible with real problem solving
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Traditional assessement

• focuses on outcome, not process

• discourages risk taking

• focuses on individual, not group

• does not mirror future work environment
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Archimedes’ Principle
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Before I tell you the answer, let’s analyze what happened.

You…

1. made a commitment
2. externalized your answer
3. moved from the answer/fact to reasoning
4. became emotionally invested in the learning process
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remember: amount of displaced water

displaced
water

weight
of rock=

volume
of rock=you won’t forget this
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is it any good?



Higher learning gains
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Better retention
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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

false 

sense of security
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an illusion…
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How do I…

• design good questions?

• optimize the discussions?

• manage time?
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Use intelligent algorithms and data analytics to…

• improve questioning

• manage discussions

• facilitate time management/flow
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• numerical, data collection

• ranking, priority

• region (select point on image)

• sketch, composite sketch

• highlight passage
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     If                    , then 2x − y = 4 x =
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Sample question types:

• direction

• mathematical expression

• long answer, short answer, word cloud

• numerical, data collection

• ranking, priority

• region (select point on image)

• sketch, composite sketch

• highlight passage

data analytics
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***PART ABOUT TIME/FLOW MANAGEMENT***



human interaction
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let system manage pairing
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Education is not just about:

• transferring information

• getting students to do what we do

active participation a must!
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With a simple change, Peer Instruction…

• teaches real problem solving

• encourages risk taking
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