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About me

 ~24,000 undergraduates
 ~7,800 graduate

“Sr. Lecturer” – Teaching faculty

http://physedgroup.umasscreate.net/


B. Toggerson – SoTL Summit 2022 – UMass Amherst Physics – http://physedgroup.umasscreate.net 3/18



 








...

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 questions." 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 any 
other formulation that indicates you are actually interested in 
answering student questions. [1]

 Does this work? 

 Does it support those from traditionally 
underrepresented groups?Glynda Hull,

Director UC Berkeley CTL

http://physedgroup.umasscreate.net/
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We focus on non-cis-male people as a group traditionally 
underrepresented in physics[10] (and STEM more broadly)
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Post-test Chemistry Concept 
Reasoning Scores: 
Vocal vs. Silent Students[2]

Difference significant 
at 𝑝𝑝 = 0.005

Other reasons

References: [3] – [9]

Benefits to 
the student 

asking
•Aid their own learning as well as that of their peers (Chin & 
Osborne, 2008; Nadile et al., 2021). 

•Increased motivation (Almeida, 2012; Chin & Osborne, 2008; 
Gasiewski et al., 2012). 

•Improved study habits and reduced test anxiety. (Aflalo, 2021; 
Harper et al., 2003).

References: [4]

Peer 
benefits:

•Often harbor the same questions, 
•Gain new perspectives from questions they did not previously 
consider. 

•Increased engagement

Why students asking questions matters

http://physedgroup.umasscreate.net/
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Why don’t students ask questions then?[4]

Fraction of female-
identifying students 
and questions in 
intro-biology[11]
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Overview of our study:
Look at the same course over two different years

Use vocal 
characteristics to 
disaggregate by 

gender

Count the number 
of solicitations 
and questions

Watch video 
recordings of the 

class.

2019: used 
whatever prompt 

came to mind

2020: consciously 
followed the 
script “What 

questions do you 
have” Audio quality prevents us 

from knowing the content 
of the question.

http://physedgroup.umasscreate.net/
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Basic Stats
Second in a sequence.
• Required 
• Not in major

Two sections of ~300 
students each.

1 instructor (me!).
• 2 Graduate TAs.
• 4 Undergraduate TAs.

Separate lab

About the course: Introductory Physics for Life Science Students II

Five 
Units

Quantum Mechanics

Geometric Optics

Electrostatics

Circuits

Magnetism & “What is Light”

http://physedgroup.umasscreate.net/
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Binary Gender Identity

MajorsDemographics of course

Year

Ethnicity

http://physedgroup.umasscreate.net/
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Using Vocal Characteristics to Identify Gender Identity

Mean was 122.93 Hz (SD = 21.67) for 
communicators who were attributed as men, 
194.60 Hz (SD = 22.14) for those attributed 
as women, and 173.84 Hz (SD = 36.84) for 
those whose gender was ambiguous to 
raters. Error bars represent +/− 1 SD. 
Statistically significant group comparisons 
are marked with *. From [12]

100% inter-
rater 

reliability on 
a sample of 

20

21 yo 
white 

cis-male

47yo 
Latinx 
cis-

female

38 yo 
white 

cis-male
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Full results 
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2019 vs. 2020 Question Solicitations
2019

• “Questions on that?”
• “Questions on this?”
• “Questions on the photon part 

of this?”
• “Questions on this one?”
• “Questions on this?”

2020

• “What questions do you have 
about this?”

• “What questions do you have 
about this?”

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

• “What questions to you have 
about this?”

• “What questions do people 
have up to here?”

I am consistent: 
2019 = “Questions?”

2020 = “What questions do you have?”

http://physedgroup.umasscreate.net/
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Results

Semester NSolicitations NQuestions

N of Questions from 
Women

Average %F
(NWomen/NQuestions)

2019 46 49 19 38.8%

2020 43 49 33 67.3%

Difference 3 0 14 28.5%

Variable F M

2019 19 (26) 30 (23)

2020 33 (26) 16 (23)

𝜒𝜒2 Test Result 𝜒𝜒2 dof = 1,𝑁𝑁 = 98 = 8.03,  𝑝𝑝 = 0.0046

Numbers in parenthesis are expected values

Remember, the class is ~60% women

http://physedgroup.umasscreate.net/
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Results
 It seems that a more 

invitational solicitation of 
questions promotes more 
questions from women 
specifically. 

 Perhaps this more equitable 
distribution of questions could 
lead to a reduction in exam 
gaps?  

What needs to be done
 Only one class at one 

institution with only one 
instructor – me!

 Need to check: 
• Other courses: engineering 

majors, physics majors, … 
• Other instructors with other 

identities: not a cis- white- male! 

Summary and What Needs To Be Done

http://physedgroup.umasscreate.net/
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WHAT QUESTIONS DO YOU HAVE?

Currently preparing a manuscript for the International Journal for the 
Scholarship of Teaching and Learning

http://physedgroup.umasscreate.net/
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