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Introduce yourself to your neighbor and tell 
them why you are here. 

LΩƭƭ Ǝƻ ŦƛǊǎǘΧ



Which best describes your role 
at your institution?

A) I teach

B) I support teaching

C)Both

D)Neither



Which best describes your field

A) STEM

B) Non-stem



clickers*

clickers + exercises*

* U. of Colorado (Stephanie Chasteen et al.)

Richard Hake, Indiana U., American Journal of Physics 1998 66, 64
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Itôs a difficult problem
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Why did we do this ?



CalculusBased:

Mechanics (Phys211) 1202

E&M (Phys212) 734

Stat. Mech. (Phys213) 720

Quantum (Phys214) 695

Algebra Based:

Mechanics, Heat (Phys101) 357

E&M, Modern (Phys102) 352

Intro Physics at Illinois (Spring 2018)



Big Change at Illinois 20 years ago:

Department owns intro courses, not faculty
ωTeam teaching: 3-4 faculty share the load 
ωCourse foundation is fixed; changes are incremental.
ωLight teaching load; faculty have time to do other things.
ωEnables innovation
ωSustainable
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9ƴŀōƭŜŘ ŀ ǇŀǊŀŘƛƎƳ ǎƘƛŦǘ ŦǊƻƳ ǘƘƛǎΧ



Χ ǘƻǿŀǊŘ ǘƘƛǎ



The result was astonishing:

Before (Spring 95)
Total Physics TAs = 77
# Excellent = 15

19 ± 5 %

Before (1995)

Start End

After (Spring 01)
Total Physics TAs = 75
# Excellent = 58

77 ± 6 %

After (2001)

Start End



How do you teach your classes?

A) We use a team teaching approach with 
permanent course infrastructure.

B) We use team teaching but the course changes 
every semester.

C)We try to keep the content fixed but the 
teaching approach changes with teacher.

D) Its really up to the professor to do whatever 
they feel is best so things change all the time.



Students not reading text & not prepared to learn

Å Have to assume that students in class know nothing

Å Spend valuable class time just getting them started

Our next biggest problem (2008):



Second Big Change (2008)

Class time is focused

on peer instruction

Replaced textbook with 

pre-lectures and 

ñjust-in-time teachingò



Pre-Lecture

(before class)

JiTT Questions

(before class)

Professor 

prepares 

for class

Active ClassroomTuesday Morning

Monday Night



What is your level of familiarity 
with Peer Instruction ?

A)LΩƳ ŘƻƛƴƎ ƛǘ ƴƻǿΦ

B)LΩǾŜ ƘŜŀǊŘ ƛǘǎ ƎƻƻŘ ōǳǘ L 
haven't tried it.

C)L ŘƻƴΩǘ ǊŜŀƭƭȅ ƪƴƻǿ ǿƘŀǘ 
it is.



What is your level of familiarity 
with Just in Time Teaching?

A)LΩƳ ŘƻƛƴƎ ƛǘ ƴƻǿΦ

B)LΩǾŜ ƘŜŀǊŘ ƛǘǎ ƎƻƻŘ ōǳǘ L 
haven't tried it.

C)L ŘƻƴΩǘ ǊŜŀƭƭȅ ƪƴƻǿ ǿƘŀǘ 
it is.



What is your level of familiarity 
with Flipping the Classroom?

A)LΩƳ ŘƻƛƴƎ ƛǘ ƴƻǿΦ

B)LΩǾŜ ƘŜŀǊŘ ƛǘǎ ƎƻƻŘ ōǳǘ L 
haven't tried it.

C)L ŘƻƴΩǘ ǊŜŀƭƭȅ ƪƴƻǿ ǿƘŀǘ 
it is.



Pre Lectures

Viewed prior to each lecture

(usually the night before)

Students do this instead

of reading a textbook

Introduces all concepts 

for the coming lecture.



JiTT (Just in Time Teaching)

Completed after Prelecture

but before Lecture.

Online knowledge check of

prelecture concepts

Feedback to professor 

guides lecture prep.





Student explanations for it spills over é



27

When the ice melts, the level of the water in the glass will:

A) Go up, causing the water to spill out of the glass. 

B) Go down. 

C) Stay right at the brim.

C) The melted water has exactly the same mass as the 
ice cube, and the volume of water displaced is equal to 
the mass of the ice cube.

A) The water level will rise. I learned that from 
Al Gore in "An Inconvenient Truth"

B) Volume of ice is greater than volume of water

éslide in lecture the next day

Before Class

During Class



Lectures = Peer Instruction

ÅLectures are very interactive

ïWe know students are prepared (Prelectures)

ïWe know their misconceptions (JiTT)

ÅTypically ask 8-12 clicker 

questions per lecture

Flipped lectures are more efficient:
Before: 75 min, After: 50 min



How does this impact our students?

Am. J. Phys. 78, 755-759, 2010

Phys. Rev. ST Phys. Educ. Res. 6, 1-5, 2010

https://online-s.physics.uiuc.edu/courses/phys212/gtm/No_Login/page.html
https://online-s.physics.uiuc.edu/courses/phys212/gtm/No_Login/page.html


Study of Conceptual Questions

Before After



Before

After



Message So Far

ωLearning is an active enterprise;
keeping students engaged is key.

ωThere are great tools out there 
to help you - it doesn't have to be 
fancy to be effective !

ωClickers are a powerful tool for making your classroom 
ƳƻǊŜ ŀŎǘƛǾŜ όLΩƳ ǾŜǊȅ ǇŀǊǘƛŀƭ ƛClicker).



How to Get Started

ωMake a few JiTTquestions for each lecture.

ωUse these responses to build clicker questions 
(they could be exactly the same)

ωIterate next semester.

Questions, comments, 

discussion of your own experiences ??



So now we no longer have labsé  ???? 

Back to the online comments of faculty:



¸ŜǎΣ ōǳǘ ǘƘŜǎŜ ƘŀǾŜ ƴƻǘ ŎƘŀƴƎŜŘ ƛƴ нл ȅŜŀǊǎΧ

Prelectures Lectures Discussion

Homework HW Solutions

How important were __________ in helping you learn the material 

A: Essential,  B: Very Important,  C: Somewhat Important,  D: Not very important,  E: Useless

A     B     C    D    E A     B    C    D    E

Labs

A     B     C    D    E

A     B     C    D    E A     B     C    D    E A     B     C    D    E



Research Agrees

PHYSICS TODAY

January 2018



{ƻ ǿƘŀǘ ŀǊŜ ǘƘŜǎŜ άǘǊŀŘƛǘƛƻƴŀƭέ ƭŀōǎ ƭƛƪŜ Κ

UIUC: Explore all concepts.

Scripted. 



InvestigativeScienceLearningEnvironment
Design and Reflection Help Students Develop Scientific Abilities: 
Learning in Introductory Physics Laboratories
Eugenia Etkina et. al. The Journal of the Learning Sciences, 19: 54ς98, (2010)

Χ όŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ ǇǳōƭƛŎŀǘƛƻƴǎύΦΦΦ

Research shows us a better way

Eugenia Etkina

ñLearning within a discipline 

should resemble the practice 

of that discipline.ò



ñLearning within a discipline should 

resemble the practice of that discipline.ò

Think of one sentence that describes the 

most important skills of a practitioner of 

your own discipline:

My own example for Physics: 
ά/ǊƛǘƛŎŀƭ ¢ƘƛƴƪƛƴƎΣ Creative tǊƻōƭŜƳ {ƻƭǾƛƴƎΣ /ƻƴŦƛŘŜƴŎŜέ



Critical Thinking, Creative Problem Solving, Confidence 


