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but education is much more!
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1. made a commitment
2. externalized your answer
3. moved from the answer/fact to reasoning
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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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Consider a rectangular metal plate 
with a circular hole in it.

When the plate is uniformly heat-
ed, the diameter of the hole

1. increases.
2. stays the same.
3. decreases.
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with a circular hole in it.

When the plate is uniformly heat-
ed, the diameter of the hole

1. increases.
2. stays the same.
3. decreases.
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you won’t forget this
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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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extensible plug-in architecture for question types
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Sample question types:

• direction

• expression

• long answer, short answer, word cloud (fill in text)

• multiple-choice, many-choice

• numerical (enter a number)

• ranking

• region (select point on image)

• sketch

• highlight passage
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How did you become good at this?
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Became good at it by:

1. trial and error 

2. lectures

3. practicing

4. apprenticeship 

5. other
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Sample question types:

• direction

• expression

• long answer, short answer, word cloud (fill in text)

• multiple-choice, many-choice

• numerical (enter a number)

• ranking

• region (select point on image)

• sketch

• highlight passage

data analytics
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***PART ABOUT TIME/FLOW MANAGEMENT***
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human interaction
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 What constitutes a good question?
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Which of the following airlines tries to save fuel by suggesting 
that its passengers use the bathroom before boarding?

1. Delta Airlines
2. Lufthansa
3. All Nippon Airways
4. British Midland Airways
5. Air France
6. JAL
7. Aboriginal Air Services
8. Aeroflot
9. Are you kidding me? None of the above.
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hole in plate/meteorology model

airline fact
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hole in plate/meteorology model

airline fact

 
fact-recall not engaging
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Good conceptual questions (ConcepTests):

• focus on interpretation/model (not recall)

• stimulate discussion

• are not “leading questions”

• are of manageable difficulty
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 Let’s evaluate some questions!
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 Rank the questions on the handout, 
best on top, worst at bottom
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What happens
in a lecture?
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doi: 10.1109/TBME.2009.2038487

1  PI demo                          2   PI 2.0                   3   CT design



1  education                       2   PI                         3   test

in a lecture, students…

1. don’t pay utmost attention

doi: 10.1109/TBME.2009.2038487



in a lecture, students…

1. don’t pay utmost attention

doi: 10.1109/TBME.2009.2038487

1  PI demo                          2   PI 2.0                   3   CT design



in a lecture, students…

1. don’t pay utmost attention

doi: 10.1109/TBME.2009.2038487

1  PI demo                          2   PI 2.0                   3   CT design



in a lecture, students…

1. don’t pay utmost attention

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

2. think they know it

3. are not confronted with misconceptions
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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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Education is not just about:

• transferring information

• getting students to do what we do
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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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not technology, but pedagogy matters
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