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A few of your comments

AChr i s curidus abeutieffective implementatiomkfow
lorz i3 wo long frora subrniss.or: to fezdback?..”

Asomeone: NAdj usting teact
hours before a lesson sounds extremely difficult. How
can we implementhese ideas without overburdening
our sel ves?o

AFrog: @Al would | ike to di
effectively usestudent feedback on theldTe x e r c |

AAmy P o nlbw shdutdwe balandhe tension
between the "ideal"” warm up and one which can be gra
or reviewed efficiently?
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Goals

AGi ve you a Ji TT fiexp
A Give you a sense of why JiTT is effective

A Enable you to put JiTT into practice

A Introduce you to some resources

APr epare for the fiGo,i




The (original) settings

A IUPUI: Large, public, urban university
A 30,000 students, almost 100% live off campus
A Most work > 25 hours/week

A US Air ForceAcademy: Military College
A All students take physics, even history majors
A All play sports, train for military

A Davidson College: Small liberal arts college

A Highly selective
A Small classes
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What i1s JITT?

AlJing: fnuses t he fpredaddack
assignmentto adjust the teacho 0

AOl ga: @ The studentehpeforko a
class the instructor reviews the results and tadjusts
the class materiea c c or di ngl y o

Aa par t JicTisa pedagagicafitechnique designe
to producebetter learning outcomedsy having students
engage in a topibefore the class o

AUs e r 1313 8nhandes classroom learnifmy
students by requiring a warmup exercise, performed
less than 1 dalgefore classthat gets students
thinkingé o




Which Is more important?

A Enhancing the lectuttsy helping the
S t u d stuady, giving them focus, piquing

their interestete
or

A Enhancing the lecture

helping the

professoradjust the material, use quotes

from student worketce



Digression

A JiTT described in your words
A preview of important concepts
A Jargon already familiar (JiT Warmup

A Big idea (connect class to HW) already
present



Lightning summary

A Use Warmup exercises to
A Motivate and improve preparation
A Help faculty focus class
A WarmUp = Online, pre-class reading quiz:
A Due few hours before class
A A few openended conceptual questions
A Cover that days material
AProvide ficonversati on
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Example

A Question: Is it possible to add heat to an ideal gas
without changing its temperature? If it is possible,
please explain how it is done.

A Itis not possible because the internal energy of an ideal ga
only depends on the temperature.... the internal energy will
l nhcrease when the temperatu

A If you add heat to a system while the system is doing the
corresponding amount of work, the temperature will not
change. O

A It is possible to add heat to an ideal gas without it changing

|t 0s temperature by the gas
that gas getting excited enough to disperse that heat as fast

they receive i1t16é



More Examples

A In a few sentences, explain what an "impulse" is,
and how it can be calculated.

A A ford Mustang weighs about 3500 pounds, and
can accelerate from®@0 MPH in about 5 seconds.
What force is responsible for this acceleration?
What Is its approximate magnitude?

A In a sentence or two, please describe the
difference between "gauge pressure' and "absolute
pressure? When would you want to use each?



Impulse responses

A impulse is the change in momentum over time. it
can be calculated by integrating force as a function
of time

Aéi t

S force mit=gratedover>h= time geriocGoe « =l

the change in momentum in that time period.

A Anim

an obj

A Anim

pulse is a large amount of force that acts on
ect of a short amount of time.

pulse is the moment at which two objects

initially collide and exert enormous force upon
each other.



What does the book say?

IMPULSE

When two objects collide, they usually exert
very large forces on each other for a very brief
time. The force exerted by a baseball bat on a
ball, for example, may be several thousand
times the weight of the ball, but this enormous
force is exerted for only a millisecond or so.
Such forces are sometimes calimpulsive

f or cese.
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What makes a goolWarmu

A S u n néyltshofild bewithin the reaclof the students,
so they don't feel unable to tackle it, but it should be
enticing and exciting, so they become curéus

AOr i on: @ En g acaugsethemilohmpple s
productivelywi t h a concept or I
AN/ Aé quéstions should beonceptual, thought

provoking, and open endetihese questions should be
hee N pfhiuchss ttoihincriease ‘t-he |

A Sher é &sk them taelate the topito something they
are really interested in they deal withreal life 0




Online archive of Warmup exercises

A Introductoryphysics(2 semestesequenc)
A StatisticalThermalPhysics(2 sets)

A Intermediate Mechanics (2 sets)

A Modern Physics, Quantum Mechanics

A Intermediate E&M (2 semester sequence)
A Mathematical Methods

A Optics, Intro Astronomy



http://webphysics.iupui.edu/warmup/physics_archive.html

Test drive

A Write onewarmupquestion you can use.
A Target the course you will likely teach next
A You have three minutes, go!
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Choosing and using student responses

A Always say something positive

A This is true, but what if something else occurs
Ssi multaneousl!| yé

AThis makes sense, but
AThis is a great respon:
how much heat to add?

AThis is correct, but t

A This has a great beginning, but more could be
addedeée



Choosing and using student responses

A Peer Instruction/ThinlPairShare

A Question 3 on the lastarmupwas pretty tough.
Now that weoOve tal ked
with clickers (or cards!)

AHer eds a cl i ckerwarquupest i

AHere are three arnsup e r S
which iIs the best?



Choosing and using student responses

nNA student gl ves a wa
seriously incorrect, indicating a deep
misunderstanding of the topic. In your opinion,
t he best thing to do

a. Point out the mistake In class: 74%

b.Contact the student by email: 5%

c. No need to address every misunderstanding
iIndividually: 13%

d. None of the above: 8%



Why?

AB e nj a@itisiimporfant that the mistake is being
discussed. Other students might have
guestions/ comments. .. O

Arasha fiStudents are too se
particular mistake might make them feel targeted.
Approaching it as a general problem seems to be mol
positive. o (choi ce <c¢)



Tips and Pitfalls

A Explain methods and purpose on first day

A No need to review all responses before class:
sample for useful guotes, grade later

A Focus on students strengths, too, not just
misconceptions and other problems.

A Use answers from many students: not favorites.
A Do not isolate warmunsi use throughout session
/[ Must be rout i ne-sem@sten 0 t

A Upper level students can handle moegploratory
guestions, connections to prerequisites

A Faculty cedes some control!



