Creating a More
Equitable
Introductory o
Physics Classroom = =
Through Invitational g 1
Phrasing in
Question
Solicitation

B. Toggerson & D. Frykenberg

AAPT SM22
http://physedgroup.umasscreate.net/

& ¥,

7 o . ¢ 3
' 1€ & Physics Department
(N WLy _‘_,‘: University of Massachusetts Amherst



http://physedgroup.umasscreate.net/

Who has heard this advice?

The most common-and-very-worst-way to solicit questions is
to look at the class and say, "Any questions?" or the

truncated "Questions?" or "Ok?" or "Is that clear?" These
often have a deadening effect, as if you are really just
pausing, or asking just pro forma. Whether or not you intend
it, the subtext can be "You shouldn't have guestions." Try out
a variety of other formulations: "I'm sure at this point you'll
have some questions, so let me try to answer them." "This is
a complex point, so please ask me questions about it." Or an
other formulation that indicates you are actually interested in
;nswering student questions. (CTL, UC Berkeley, 2020)

Does this work?

Does it promote equity?

L <o Glynda Hull,
: Director UC Berkeley CTL
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About the course

Second semester in an
IPLS sequence

Basic stats:

= ~2x300

= 1 instructor

= 2 GTAs

= 4 UTAs

= Lab handled
separately.

Five  Quantum Mechanics
Units

Geometric Optics

Student Demographics - Major and Year

BIOlogy . 3
Animal & Pre- Mlcroblology Other
2 Veterinary STEM
4

Biochem. & Molecular Biol. Science
3
3
|
Public Food
Health Scien¢e
2 3
4 [

~ 60% female
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Basic structure of the study
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= Count SOI'C'tat'OnS' Mean f, for each attributed gender group!“.
= Transcribe solicitation. Error bars represent + 1o.

= Count questions / solicitation. * - statistically significant comparisons.
fo predicts in 85% of cases

 Disaggregate by gender. N = 20 trans women, 10 cis-women and 10 cis-men

B. Toggerson — AAPT SM 2022 — UMass Amherst Physics — http://physedgroup.umasscreate.net


http://physedgroup.umasscreate.net/

2019 vs. 2020 Question Solicitations

2019

e "Questions on that?”
e "Questions on this?”

e "Questions on the photon part
of this?”

e "Questions on this one?”
e "Questions on this?”

2020

e "What questions do you have
about this?”

e “What questions do you have
about this?”

e “What questions do folks have
up to here?”

¢ "What questions to you have
about this?”

e "What questions do people
have up to here?”

I am consistent:
2019 = "Questions?”

2020 = "What questions do you have?”
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Results

N of Questions from Average %F
NSolicitations Women (NWomen/NQuestions)

38.8%

Remember, the class is ~60% women

I T N
200 0000 0 R 3023
EEN = 1023

Numbers in parenthesis are expected values
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Summary and What Needs To Be Done

Results What needs to be done

= [t seems that a more = Only one class at one
invitational solicitation of institution with only one
questions promotes more instructor — me!
questions from women = Need to check:
specifically. - Other courses: engineering

= Perhaps this more equitable majors, physics majors, ...
distribution of questions could - Other instructors with other
gaps?
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Currently preparing a manuscript for the International Journal for the
Scholarship of Teaching and Learning

WHAT QUESTIONS DO YOU HAVE?
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Full results

Video # Topic T Topic/S Question Solicitation Ti Taal M Taal F Totd Qu Diff %F
2019 Unit1-D1-Jan 28 Double-dit doors with observer problem. 0:10:49 Topic Questions? I'm expecling quite a few._ 5 6 11 1 5455
2019 Unit1-D1-Jan 28 Phoinn probability from light wave 0:34:48 Topic Questions on that? 0 1 1 1 10000
2019 Unit1-D3-Feb1 Miouscopic view of virus 01908 Topic Questions on this process? 2 0 2 2 000
2019 Unit1-D3-Feb1 Micoscopic view of virns 0:26:15 Topic Questions on the pholon part of this? 3 1 4 2 25.00
2019 Unit1-D3-Feb1 Hedvon frequency 0:40:26 Topic Questions on this ane? 1 0 1 1 000
2019 Unit1-D4-Feb4 Gravitationd impart on pholons 0:41:55 Topic Questions on this? 2 0 2 2 000
2019 Unik1-D6-Feb 3 Conservation of Energy Problem- dedron energy leves in ainm 02753 Sequence Any other questions? 1 0 1 1 000
2019 Unit1-D6-Feb 8 Conservation of Energy Problem: dechron enexgy levds in aom 0:28:30 Sequence Any other questions? 0 2 2 2 10000
2019 Unit1-D6-Feb8 Conservaion of Energy Problem: Phainelediric effect 0:38:24 Topic Questions on this one? 3 1 4 2 25.00
2019 Unit1-D7-Feb 11 Electron in abax 0:16:47 Topic Questions on this? 1 0 1 1 000
2019 Unit1-D7-Feb 11 Hlectron in abax. 0:41:37 Topic Questions on that? 1 0 1 1 000
2019 Unit1 -D8 -Feb 13 Pink Sheet Group pink sheet answer selecion 0:28:22 Topic Questions on that? 0 1 1 1 10000
2019 Unit1-D9-Feb 15 Exam debrief dleciron in abox 0:26:16 Topic Any questions on this one? 1 1 2 0 50.00
2019 Unit1-D10-Feb 19 Snell's Law: Total Internal Refledion D 0:26:50 Topic Questions on this? 0 1 1 1 10000
2019 Unit1-D10-Feb 19 Sndl's Law: TIR Ultrasound. 0:36:22 Topic Questions on this? 2 0 2 2 000
2019 Unit2 -D1-Feb 20 Ranking indicies of refradfion 0:15:17 Topic Questions on this one? 2 2 4 0 50.00
2019 Unit2-D2-Feb 22 Ray diagram for convex mitror 02458 Topic Questions on the process? 1] 1 1 1 100.00
2019 Unit2 -D2 -Feb 22 Ray diagram for convex mimmor 0:30:03 Topic Questions up to here? 3 1 4 2 25.00
2019 Unit2 -D4 -Feb 27 Ray diagram for a converging lens 0:14:55 Topic Questions on the ray diagram part? 1 0 1 1 000
2019 Unit2 -D4 -Feb 27 Ray diapram for a converging lens 0:16:39 Sequence Any other questions ahout the diagram? 1 0 1 1 000
2019 Unit 2 -5 - March 1 A ray diagram for aconverging lens 0:12:24 Topic Questions on this one? 1 1 2 0 50.00
2020 Unit1-D2 -Jan 24 Arbitrary Dimness Possible? Lead into Double Sht 0:36:12 Topic ‘What questions do yon have about this? 1 0 1 1 000
2020 Unit1-D3 - Jan 27 Dounble Slit with Observer 0:11:30 Sequence ‘What other questions do yall have about this? 0 6 6 6 10000
2020 Unit1-D3 - Jan 27 Dounble Slit with Observer 0:17:56 Sequence ‘What other questions__? [Solictation breaks off as sindentis called on] 1 2 3 1 66.67
2020 Unit 1-D3 - Jan 27 Double St with Observer 0:27:42 Sequence ‘What other questions do you have? 1 5 6 4 83133
2020 Unit 1-D4 -Jan 29 Amglilnde squared 0:39:00 Sequence “What other do you h sbout this one? 0 1 1 1 10000
2020 Unit 1-D4 -Jan 29 Amglilnde squared 0:46:02 Topic ‘What questions do yon have about this? 0 2 2 2 10000
2020 Unit1-D6-Feb 3 Ranking the energy of quaninm objedis 0:27:36 Topic “What questions do folks have up o there? 0 1 1 1 10000
2020 Unit1-D8-Feb 7 Introdadion to Photodedric Effect 0:13:53 Topic ‘What questions do yon have about this? 1 2 3 1 66.67
2020 Unit1-D8-Feb 7 Pholoelectric Effect 0:25:40 Topic ‘What questions do people have up to here? 0 2 2 2 10000
2020 Unit1-D8-Feb 7 Pholoelectric Effect 0:26:49 Sequence ‘What other quesions do folks have? 0 2 2 2 10000
2020 Unit1-D8-Feb 7 Compinn Scaltering 0:28:12 Topic ‘What questions do yon have up o here? 1 0 1 1 000
2020 Unit1-D8-Feb 7 Pholoelectric Effect 0:30:21 Topic ‘What questions dofolks have? 2 0 2 2 000
2020 Unit1 -D9-Feb 10 Introdadion to Photodedric Effect 0:13:53 Topic ‘What questions do yon have about this? 1 2 3 1 66.67
2020 Unit1 -D9-Feb 10 Compinn Scatering 0:28:12 Topic ‘What questions do yon have up i here? 1 0 1 1 000
2020 Unit1-D10-Feb 12 Smallest Possible Mioowave 0:31:48 Topic ‘What questions do people have about this? 1 0 1 1 000
2020 Unit1-D10-Feb 12 Smallest Possible Micowave 0:32:03 Sequence “What other questions? 0 1 1 1 10000
2020 Unit2-D2-Feb 19 Pin-hole camera 0:18:18 Topic ‘What quesiions do falks have shout this? 2 0 2 2 000
2020 Unit2-D2-Feb 19 Comparing Pennies 0:21:32 Sequence “What other questions do folks have about this? 1 1 2 0 50.00
2020 Unit 2 -D4 -Feb24 Concave Mimor Problem 0:19:33 Topic “What questions do folks have up o there? 0 1 1 1 10000
2020 Unit 2 -D4 -Feb 24 Concave Mirmor Problem 0:20:23 Sequence ‘What other questions do folks have on this part up to here? 0 1 1 1 10000
2020 Unit 2 -D4 -Feb 24 Concave Mimmor Problem 2 0:37-27 Topic ‘What questions do yon have about this? 0 1 1 1 10000
2020 Unit 2 - D4 -Feb 24 Concave Minmor Problem 2 0:41:53 Sequence “What other do folksh sbout this one? 0 1 1 1 10000
2020 Unit 2 - D4 -Feb 24 Concave Minmor Problem 2 0:45:18 Topic ‘What last do folksh sbout this? 0 1 1 1 10000
2020 Unit2 -D5 -Feb 26 Componnd lens system 0:41:12 Sequence ‘What other queskions do folks have? 1 1 2 0 50.00
2020 Unit2 -D6 -Feb 28 Maore on Compound Syisiems 0:14:54 Topic ‘What questions do yon have about that? 1 0 1 1 000
2020 Unit2 -D6 -Feb 28 Farsightedness 0:25:06 Topic ‘What quesions do falks have shout this? 1 0 1 1 000
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