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A few of your comments

ÅChris: ñI am curious about effective implementations. How 

long is too long from submission to feedback?...ò

Åsomeone: ñAdjusting teaching plans within the final few 

hours before a lesson sounds extremely difficult.  ....  How 

can we implement these ideas without overburdening 

ourselves?ò

ÅFrog: ñI would like to discuss about ways we could 

effectively use student feedback on these JiTTexercises.ò

ÅAmy Pond: ñbut how should we balance the tension 

between the "ideal" warm up and one which can be graded 

or reviewed efficiently? ñ
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Goals

ÅGive you a JiTT ñexperienceò

ÅGive you a sense of why JiTT is effective

ÅEnable you to put JiTT into practice

ÅIntroduce you to some resources

ÅPrepare for the ñGoing Deeperò session
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The (original) settings

ÅIUPUI: Large, public, urban university

Å30,000 students, almost 100% live off campus

ÅMost work > 25 hours/week

ÅUS Air ForceAcademy: Military College

ÅAll students take physics, even history majors

ÅAll play sports, train for military

ÅDavidson College: Small liberal arts college

ÅHighly selective

ÅSmall classes
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What is JiTT?
ÅJing: ñuses the feedbacks from students' pre-class 

assignmentsto adjust the teaching.ò

ÅOlga: ñThe students do an online exercise ébefore 

class, the instructor reviews the results and then adjusts 

the class materialaccordinglyò

Åa participant: ñJiTT is a pedagogical technique designed 

to produce better learning outcomes by having students 

engage in a topic before the class,éò

ÅUser1983: ñJiTT enhances classroom learning for 

students by requiring a warmup exercise, performed 

less than 1 day before class, that gets students 

thinkingéò
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Which is more important?

ÅEnhancing the lecture by helping the 

studentsô study, giving them focus, piquing 

their interest, etcé

or

ÅEnhancing the lecture by helping the 

professoradjust the material, use quotes 

from student work, etcé
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Digression

ÅJiTT described in your words

Å preview of important concepts

ÅJargon already familiar (JiTT, Warmup)

ÅBig idea (connect class to HW) already 

present
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Lightning summary

ÅUse Warmup exercises to

ÅMotivate and improve preparation

ÅHelp faculty focus class

ÅWarmUp = Online, pre-class reading quiz:

ÅDue few hours before class

ÅA few open-ended conceptual questions

ÅCover that days material

ÅProvide ñconversation startersò
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Just-in-Time Teaching (JiTT)

World Wide

Web

Assignment

Design

Homework Classroom
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Example
ÅQuestion: Is it possible to add heat to an ideal gas 

without changing its temperature? If it is possible, 
please explain how it is done.

Å It is not possible because the internal energy of an ideal gas 
only depends on the temperature.... the internal energy will 
increase when the temperature rises.é

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

Å It is possible to add heat to an ideal gas without it changing 
itós temperature by the gas receiving the heat, and the atoms of 
that gas getting excited enough to disperse that heat as fast as 
they receive ité
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More Examples

ÅIn a few sentences, explain what an "impulse" is, 

and how it can be calculated.

ÅA ford Mustang weighs about 3500 pounds, and 

can accelerate from 0-60 MPH in about 5 seconds. 

What force is responsible for this acceleration? 

What is its approximate magnitude?

ÅIn a sentence or two, please describe the 

difference between "gauge pressure" and "absolute 

pressure? When would you want to use each?
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Impulse responses

Åimpulse is the change in momentum over time. it 

can be calculated by integrating force as a function 

of time

Åéits the force integrated over the time period or 

the change in momentum in that time period. 

ÅAn impulse is a large amount of force that acts on 

an object of a short amount of time.

ÅAn impulse is the moment at which two objects 

initially collide and exert enormous force upon 

each other.
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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 called impulsive 

forcesé.
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What makes a good Warmup?

ÅSunny: ñéIt should be within the reach of the students, 

so they don't feel unable to tackle it, but it should be 

enticing and exciting, so they become curiouséò

ÅOrion: ñEngage students and cause them to grapple 

productively with a concept or idea..ò

ÅN/A: ñéquestions should be conceptual, thought-

provoking, and open ended. These questions should be 

helpful to increase the learning during the class time..ò

ÅSher: ñéask them to relate the topic to something they 

are really interested in they deal with in real life. ò
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Online archive of Warmup exercises
http://webphysics.iupui.edu/warmup/physic

s_archive.html

ÅIntroductoryphysics(2 semestersequence)

ÅStatistical/Thermal Physics(2 sets)

ÅIntermediate Mechanics (2 sets)

ÅModern Physics, Quantum Mechanics

ÅIntermediate E&M (2 semester sequence)

ÅMathematical Methods

ÅOptics, Intro Astronomy

ÅNeeded: Condensed matter, other specialtiesé
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Test drive

ÅWrite one warmupquestion you can use.

ÅTarget the course you will likely teach next

ÅYou have three minutes, go!
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Choosing and using student responses

ÅAlways say something positive

ÅThis is true, but what if something else occurs 

simultaneouslyé

ÅThis makes sense, but something is missingé

ÅThis is a great responseé how would we know 

how much heat to add?

ÅThis is correct, but the reasoning isnôt quite righté

ÅThis has a great beginning, but more could be 

addedé
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Choosing and using student responses

ÅPeer Instruction/Think-Pair-Share

ÅQuestion 3 on the last warmupwas pretty tough. 

Now that weôve talked about it, letôs do it again 

with clickers (or cards!)

ÅHereôs a clicker question based on the warmup

ÅHere are three answers to last nightôs warmup, 

which is the best?
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Choosing and using student responses

ñA student gives a warmup response that is 

seriously incorrect, indicating a deep 

misunderstanding of the topic. In your opinion, 

the best thing to do is toéò

a.Point out the mistake in class: 74%

b.Contact the student by email: 5%

c. No need to address every misunderstanding 

individually: 13%

d.None of the above: 8%
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Why?

ÅBenjamin: ñéit is important that the mistake is being 

discussed. Other students might have 

questions/comments...ò  (choice a)

Årasha: ñStudents are too self aware. Discussing a 

particular mistake might make them feel targeted. 

Approaching it as a general problem seems to be more 

positive.ò   (choice c)
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Tips and Pitfalls

ÅExplain methods and purpose on first day

ÅNo need to review all responses before class: 
sample for useful quotes, grade later

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

ÅUse answers from many students: not favorites.

ÅDo not isolate warmups ïuse throughout session

ÅMust be routine. Donôt start/stop mid-semester

ÅUpper level students can handle more exploratory
questions, connections to prerequisites

ÅFaculty cedes some control!


