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Physics 131
Dr. Toggerson

Analog Tools
for Teaching
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About my courses
 Large: 2-3 sections of 100-300 

each: Scalability is my 
watchword! 

 Physics: There is an 
objectively correct answer. 

 Physics for biology majors: 
• They don’t want to be there. 
• They are, however, 2nd+ year 

students they know how to get 
the work done!

• Can make them interested!

Why analog?
 Just to be clear – I am no 

luddite, my courses often use 
lots of digital tools as well 

 However, analog often has 
some nice benefits relative to 
digital: 
• Clearer expectations as far as 

grading etc. 
• Often higher participation (we will 

see why!).
• They don’t break, run out of 

batteries, …

Overview
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Features of the Cards

 Can get quite sophisticated questions! 
• Predict demonstrations. 
• Lots of published banks of common misconsceptions for intro physics. 

 No assumptions about attendance credit unlike iClickers. 
 Free. 
 I get higher participation from these than iClickers. 
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What is the phase of the moon?

A. New. 
B. Waxing (growing) 

quarter. 
C. Full. 
D. Waning (shrinking) 

quarter. 
E. Not enough 

information. 
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The Card Process

Show the question 
(don’t read it). They 
need to read on 
exams!

“Who needs more 
time?” 
 Implies that 
someone does! 

First vote: 
• Anonymous
• Simultaneous

Don’t show the 
answer. 
Did ≳ 70% get it 
right?

“Interesting…” 
• Non-committal to answer. 
“Turn to the person next to you 
and try to convince them you 
are right…”
• You just told everyone they 

are right!
“Just because you have the 
same answer doesn’t mean 
you are all right, so be sure to 
explain your reasoning…”
• Clear directions
“You have X seconds”
• Puts a fire  
“Go!”

No

Revote. 
Don’t show 
the answer. 
Did ≳ 70% 
get it right?

Yes

“Good, looks like 
most of you got it 
right! The correct 
answer is…”

Yes

“Those of you 
who answered 
‘X’, you are right! 
Who wants to 
explain why ‘Y’ is 
wrong? 

No

Answer is 
ultimately from 
students not 
from you.
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WHAT ABOUT QUESTIONS THAT DON’T 
BOIL DOWN TO SIMPLE MULTIPLE 
CHOICE?
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Intro to the second semester…
We need to go beyond physics to philosophy!

 Individual particles of 
light and individual 
electrons are far removed 
from our everyday 
experience. 

 How do you define such 
things?

 Metaphysics!
• Meta (µετα) – Beyond
• Physic (φυσικα) – Nature

 Metaphysics explores 
fundamental questions, 
including the nature of 
concepts like being, 
existence, and reality.

 Specifically, we are 
interested in ontology –
How do you define things?
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So how do you define something so removed
from everyday experience like light or an electron?

Vote: 
A) Done and 

 
B) Done and :/
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Tips for Whiteboards

After about 
3-5min 
usually. 

Don’t do the 
algebra for 

them unless 
it is 

particularly 
tricky. They 
can do it if 
you make 

them 
(though they 

will 
complain!).

Debrief

Walk 
around. 
Engage 

students 
who look 

lost or are 
just sitting 

there. 
Encourage 
TAs to do 
the same. 

Help students

I tell them, 
“vote ‘A’ if 

you are 
done and 

sure, ‘B’ if 
you are 

done but not 
confident.”

Use the 
iClickers as a 

timer!
Sometimes 

answers 
given to 

algebraic 
problems to 
let students
know if they 

got it 
correct. 

Show the 
problem. 

Use them 
only if you 

are going to 
have them 
report out: 

lists of 
words, 

drawings, 
etc.

Whiteboards
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