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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 an
other formulation that indicates you are actually interested in
answering student questions.

Does this work?

Does it support those from traditionally
underrepresented groups?

L 2. Glynda Hull,
=gl Director UC Berkeley CTL
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We focus on non-cis-male people as a group traditionally
underrepresented in physics!'® (and STEM more broadly)

Percent of Physics Bachelor's Earned by Women,
Classes of 1976 to 2020
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Why students asking questions matters

40%
35% Other reasons
30%
25%

the student
20% asking References: [3] - [9]
15% eAid their own learning as well as that of their peers (Chin &
10% Osborne, 2008; Nadile et al., 2021).
. eIncreased motivation (Almeida, 2012; Chin & Osborne, 2008;
e ‘ ' Gasiewski et al., 2012).
0% = i i

eImproved study habits and reduced test anxiety. (Aflalo, 2021;
Harper et al., 2003).
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Why don’t students ask questions then?!]

Factors that discourage students from asking
questions in large-enrollment college science
courses

% (n)
(N = 361)

Summary of significant demographic differences
in which students selected each factor

I feel anxious when I ask questions.

72.3% (261)

Women and students with high fear of negative
evaluation (FNE) were more likely to select this
reason.

I worry others will judge me.

62.0% (224)

Students with high FNE were more likely to select
this reason.

I have the option of asking my questions to other
students during class.

57.3% (207)

I can look up the answer to my question myself.

56.8% (205)

I don’t know the material well enough to ask a
good question.

53.1% (192)

Women, and students with high FNE were more
likely to select this reason.

T have the option of asking the instructor my
question outside of class.

50.7% (183)

Students with higher GPAs were more likely to
select this reason.

It would take away from other students’ class
time.

32.4% (117)

Another student will likely ask my question.

23.6% (85)

Students with high FNE were more likely to select
this reason.

I don’t think I will get a detailed enough answer
to my question during class due to limited time.

21.7% (78)

Latinx students were more likely to select this
reason compared to white students.

Logistic regression was used to test to what extent student demographics predict whether a student would select a

particular factor for why they are discouraged from asking questions in large-enrollment college science courses. The

results of all regressions are reported in the S1 Appendix. All significant findings are summarized in the last column

of the table. If a box on the table is left blank, no significant demographic differences were found based on the

demographic variables that we tested. We only included students in these analyses who reported, on average, never

asking questions in large-enrollment college science courses or asking only 1-2 questions, on average (n = 361). Four

students reported that none of the factors applied to them.

https://doi.org/10.1371/journal.pone.0243731.t003
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Overview of our study:
Look at the same course over two different years

2019: used
whatever prompt
came to mind

Use vocal
characteristics to

3 dec Count the number
recordings of the of solicitations

class. and questions disaggregate by

2020: consciously gender
followed the

script “What 360

questions do you eCh®
have © Audio quality prevents us

from knowing the content
of the question.
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About the course: Introductory Physics for Life Science Students |l

Basic Stats
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Demographics of course
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Using Vocal Characteristics to Identify Gender ldentity
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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.
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Full results

Video # Topic T Topic/S Question Solicitahion Ti Taal M Taal F Totd Qu Diff %F
2019 Unit 1-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 Unit 1-D1-Jan 28 Photon probability from light wave 0:34:48 Topic Questions on that? 0 1 1 1 10000
2019 Unit1-D3-Feb1 Miooscopic view of virus 01908 Topic Questions on this process? 2 0 2 2 000
2019 Unit1-D3-Feb 1 Miooscopic view of virns 0:26:15 Topic Questions on the photon part of this? 3 1 4 2 25.00
2019 Unit1-D3-Feb1 Hechon frequency 0:40:26 Topic Questions on this ane? 1 0 1 1 000
2019 Unit1-D4-Feb 4 Gravitaiona impart on pholons 0:41:55 Topic Questions on this? 2 0 2 2 000
2019 Unit1-D6-Fcb 8 of Energy Problem” dedron enargy levds in anm. 0:27:53 Sequence Any other questions? 1 0 1 1 000
2019 Unit1-D6-Fcb 8 of Energy Problem” dedron enargy levds in anm. 0:28:30 Sequence Any other questions? 0 2 2 2 10000
2019 Unit1-D6-Feb & Conservaion of Energy Problem: Phatnelediric effect 0:38:24 Topic Questions on this one? 3 1 4 2 25.00
2019 Unit1 -D7-Feb 11 Hlechron in abax 0:16:47 Topic Questions on this? 1 0 1 1 000
2019 Umit1-D7-Feb 11 Hlechon in abax 0:41:37 Topic Questions on that? 1 0 1 1 000
2019 Unit1-D8-Feb 13 Pink Sheet Group pink shedt answer seleion 0:28:22 Topic Questions on that? 0 1 1 1 10000
2019 Unit1-D9-Feb 15 Exam debrief dectron in abox 0:26:16 Topic Any questions on this one? 1 1 2 0 50.00
2019 Unit1-D10-Feb 19 Snells Law: Total Internal R eflection Demonsiration 0:26:50 Topic Questions on this? 0 1 1 1 10000
2019 Unit1-D10-Feb 19 Sadl’s Law: TIR Ulirasound 0:36:22 Topic Questions on this? 2 0 2 2 000
2019 Unit2 -D1-Feb 20 Ranking indicies of refracfion 0:15:17 Topic Questions on this one? 2 2 4 0 50.00
2019 Unit2 -D2-Feb 22 Ray d&agram for convex mitror 0:24:58 Topic Questions on the process? 1] 1 1 1 100.00
2019 Unit2 -D2-Feb 22 Ray diagram for convex mimor 0:30:03 Topic Questions up o 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 diagram for a converging lens 0:16:39 Sequence Any other questions about the diagram? 1 0 1 1 000
2019 Unit 2 - D5 - March 1 A ray & fara ing lens 0:12:24 Topic OQuestions on this one? 1 1 2 0 50.00
2020 Unit 1-D2 - Jan 24 Arbitrary Dimness Possible? Lead into Double Skt 0:36:12 Topic ‘What questions do you have about this? 1 0 1 1 000
2020 Unit 1-D3 - Jan 27 Double Skt with Observer 0:11:30 Sequence ‘What other questions do yall have about this? 0 6 6 6 10000
2020 Unit 1-D3 - Jan 27 Double Skt with Observer 0:17:56 Sequence ‘What other questions__? [Solicitalion breaks off as sindentis called on] 1 2 3 1 66.67
2020 Unit 1-D3 - Jan 27 Double Skt with Observer 0:27:42 Sequence ‘What other questions do you have? 1 5 6 4 83133
2020 Unit 1-D4 - Jan 29 Amplinde squared 0:39:00 Sequence “What other do youh sbout this one? 0 1 1 1 10000
2020 Unit 1-D4 - Jan 29 Amplinde squared 0:46:02 Topic ‘What questions do you have about this? 0 2 2 2 10000
2020 Unit1-D6-Feb3 Ranking the mergy of quaninm objecis 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 you have about this? 1 2 3 1 66.67
2020 Unit1-D8-Feb 7 Phoioeleciric Effect 0:25:40 Topic ‘What questions do people have up to here? 0 2 2 2 10000
2020 Unit1-D8-Feb 7 Phoioeleciric Effect 0:26:49 Sequence ‘What other quesiions do folks have? 0 2 2 2 10000
2020 Unit1-D8-Feb 7 Compion Scaltering 0:28:12 Topic ‘What questions do you have up o here? 1 0 1 1 000
2020 Unit1-DE-Feb7 Phoiodlectric Effect 0:30:21 Topic “What questions dofolks have? 2 0 2 2 000
2020 Unit1-D9-Feb 10 Intodadion o Phoiodedric Effect 0:13:53 Topic ‘What questions do you have about this? 1 2 3 1 66.67
2020 Unit1-D9-Feb 10 Compion Scallering 02812 Topic ‘What questions do you have up o here? 1 0 1 1 000
2020 Unit1-D10-Feb 12 Smallest Possible Mioowave 0:31:48 Topic What hons do peopleh sbout this? 1 0 1 1 000
2020 Unit1-D10-Feb 12 Smallest Possible Mioowave 0:32:03 Sequence “What other questions? 0 1 1 1 10000
2020 Unit2 -D2-Feb 19 Pin-hale camera 01818 Topic ‘What questions do folks have shout this? 2 0 2 2 000
2020 Unit2 -D2-Feb 19 Comparing Penmies 0:21:32 Sequence "What other questions do folks have about this? 1 1 2 0 50.00
2020 Unit 2 -D4 -Feb24 Concave Mirmor 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 falks have on this part up to here? 0 1 1 1 10000
2020 Unit 2 -D4 -Feb 24 Concare Miror Problem 2 0:37:27 Topic ‘What questions do you have about this? 0 1 1 1 10000
2020 Unit 2 -D4 -Feb 24 Concare Miror Problem 2 0:41:53 Sequence ‘What other do folks h sbout this one? 0 1 1 1 10000
2020 Unit 2 -D4 -Feb 24 Concare Miror Problem 2 0:45:18 Topic ‘What last do folks h shout this? 0 1 1 1 10000
2020 Unit2 -D5 -Feb 26 Compound lens system 0:41:12 Sequence ‘What other quesiions 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 you have about that? 1 0 1 1 000
2020 Unit2 -D6-Feb 28 Farsighiedness 0:25:06 Topic ‘What questions do folks have shout this? 1 0 1 1 000
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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

¢ "What questions do you have
about this?”

e “What questions do you have
about this?”

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

e "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

v [ e
R 5 @
N - o 62

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
lead to a reduction in exam identities: not a cis- white- male!

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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