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Main Research Questions

= How do students’ experiences with their courses “post-COVID” compare
with experiences prior to the move to remote learning?

= Which challenges to learning online are more prevalent among low-
Income and underrepresented minority students compared to other
students?

= What online instruction practices do students perceive as contributing to
their engagement and learning?
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Student Survey

National survey of 1,008 undergraduates who
were taking college courses that began with
In-class meetings and transitioned to entirely
remote instruction.

62% or 638 survey respondents described
STEM courses with a margin of error of 4.6
points.

Methodology details available in .. E;g:ﬁ:lse

Appendix A of Unmasking Inequality R




Student Focus Groups and Instructor Interviews

%22 case study courses at 10 broad-access higher
education institutions

.Subject areas included biology, chemistry, geology,
and statistics

“ Most of the courses had been using digital learning
systems as part of the course prior to COVID

¥ 92 students, roughly half from minoritized
race/ethnicity groups and a third on Pell grants

®29 instructors from the same courses

. Digital



L
Instructional modalities after COVID

Used pre-recorded videos from

other sources (e.g., YouTube, 60% Live lectures (synchronous
class sessions)

digital materials coming with
textbook)

50% 100%

Recordings of the
instructors’ lectures
(asynchronous)

Synchronous

sessions where
students could ask
guestions and hold
discussions




Challenges
continuing STEM
courses remotely
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S
Frequency of serious technology issues

Internet Connectivity Issues Hardware or Software Issues

100- 100

791 75-
E [l Very often E B very often
% . Often % . Often
s 907 . Occasionally 5 507 . Occasionally
E . Rarely E . Rarely
E . MNever E . MNever

251 25
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S
The Digital Learning Gap

= About 1 in 6 students taking a STEM course had internet connectivity
and/or hardware/software problems often or very often.

= Technology access issues were more prominent among students of
color and those from lower-income households.
« 20% of students from minoritized racial/ethnic groups experienced

internet connectivity problems often or very often compared to 12% of
students from non-minoritized groups.

« 22% of students from lower-income households experienced internet
connectivity problems often or very often compared to 11% from higher-
iIncome households.

* Major hardware and software problems were less common, but exhibited
the same pattern of race/ethnicity and income level differences.

. Digital



Staying motivated to do well
in the course

Finding a quiet place where you
could do the course online

MNot knowing where to get help
with the course

Fitting the course in with your
home/family responsibilities

Feeling too unwell, physically or
emotionally, to participate

Fitting the course in with your
work schedule, if you work for pay

=
=

Percent of Students

Non-tech-related challenges to learning remotely

. Major Problem
. Minor Problem
. Mot a Problem

Digital
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Motivation was the most frequently cited challenge

Trying to stay focused and on top of things
without having the same daily schedule and
regular in-person chats. It was a lot easier to
get left behind and for once in my academic
career, | actually got behind on a lot on work.

— Student survey respondent

Mustering the motivation to watch recorded
lectures. Often my professors would assign lectures
that were longer than the assigned duration of the
class, and lectures were not made available at the
proper times. Online classes felt much more like
work than they ever did on campus.

— Student survey respondent

Digital
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Students from minoritized groups experienced
most challenges more frequently

Frequency of major problems trying to learn online
by race/ethnicity catrgory

Staying motivated to do well 45 %
in the course 47 %
Mot knowing where to get help 25%
with the course™ 14 %,
Fitting the course in with your 25%
home/family responsibilities™ 14 % Racialy Minoritized
. n=193
o Non-Racialy Minaritized
Finding a quiet place where you 24 % n =402
could do the course online 0%
Feeling too unwell, physically or 19 %
emotionally, to participate® 2%
Fitting the course in with your 13 %
work schedule, if you work for pay 59
0 20 40 60
Percent of Students . Digit al
*=p=005 ®
ool Bt 7' » Promise
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Students from minoritized groups experienced
most challenges more frequently

Frequency of major problems trying to learn online

by race/ethnicity catrgory Similarly, women and
Staying motivated to do well 45 % StUdentS from |OW'|nC0me
In the course a7 % households reported more
Mot knowing where to get help 25% Cha"enges'
with the course™” 14 %,
Fitting the course in with your 25%
home/family responsibilities** 14 % Racialy Minoritized
. n=193
o Non-Racialy Minaritized
Finding a quiet place where you 24 % n =402
could do the course online 0%
Feeling too unwell, physically or 19 %
emotionally, to participate® 12 %
Fitting the course in with your 13 %
work schedule, if you work for pay 59
0 20 40 60
Percent of Students D i g it a l
*=p<0.05
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Student
satisfaction with
STEM courses
taught remotely
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STEM course satisfaction dropped dramatically

Satisfaction with their STEM course before and after the move to remote instruction

Before
. Very Satisfied
. Somewhat Satisfied
. Somewhat Dissatisfied
After . Very Dissatisfied

0 25 50 75 100
Percent of Students



Most students did not blame their instructors

Satisfaction with four dimensions of their course before and after the move to remote instruction

Instructor's Preparation

Quality of Course Content W Very satisfied

. Somewhat Satisfied
. Somewhat Dissatisfied

Quality of Instruction
. Very Dissatisfied

Your Learning Overall

0 25 50 75 100
Percent of Students



Areas where remote learning fell short

Student STEM course experiences before and after the move to remote instruction

Understanding what was expected
of you in the course

The instructor's knowledge of
your strengths and weaknesses

The availability of help with
the course content

Your feeling included as a member
of the class

Keeping you interested in
the course content

Opportunities to collaborate with
other students on course work

Greatest reported differences were
in levels of peer collaboration and
content interest.

4

-r Online
 About the Same
- Worse Online

=

25

o
=]

75 1

=

|
Percent of Students
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Students missed interacting with peers and instructors

During in person lectures | was able to
ask my peers and my teacher for help
with something | was struggling with
and they would be able to show me
how to do it. When class went online |

was no longer able to ask for help the
same way | could before, and it was
harder to teach myself the class.

— Student survey respondent

It was more difficult to participate in discussions with
the class because it was not the same as when we were
in person. In person, we can raise our hands to ask to
say something, and we can physically break into groups.
Online, we were more shy in sharing our opinions

because we did not want to interrupt another person.
We took turns, making the discussion slower.
[Translated from textbox response in Spanish]

— Student survey respondent



STEM majors appeared to be those most
concerned about the quality of their learning

This [remote learning] is kind of what’s been

making me reconsider being a biology I’m going to Organic Chem in the fall. Not
student. It’s just because learning online is so having the basics, it’s going to hurt. I'm
difficult. This is my 103. It’s a 100-level biology going to have to devote way more time to
class and everything that | learn after it is chemistry now than I’'m pretty sure the
going to be based on the foundations that | typical per- son would have to because I’'m
learn in this class. I’'m not learning these going to have all these little spaces

foundations very well, so it’s like it’s going to missing at the end of [Chemistry] 105,
make everything after this harder because | which is basically the foundation for the
didn’t learn any of this the way that | was rest.
supposed to or as well as | should have.

- Student interview




Some students were more likely to see remote
instruction as just as good as face-to-face

Quality of the course experience before and after shifting to remote instruction

Knowing what 67 % PR ERA | Minoritized
was expected
of you 63 % iR | Non-Minoritized
Instructor's knowledge 61 u/n 24 % 15 % Minoritized
of your stregths
and weaknesses 53 % 32% LA | Non-Minoritized
Students from minoritized
59 % 29 ¥, S PEA | Minoritized Tell
Avalibilty of helo b b : race/ethnicity groups tended to be
on course content R e
54 % YITYE | Non-Minoritized Much Better Better more likely to view remote
I ar About 1I|1e o o o o, o .
Same Onine instruction just as positively as in-
L orse Online
Feeling included 60 % 29% |11 % RUGINGEN! B Mooh Worse Onine person in struction.
as a member
of the class 39 % 42 % X | Non-Minoritized
Keeping you 48 % 33 % 19 % Minoritized
interested
in the course™ 37 % 4 % 22 % Non-Minoritized
Opportunities 44 % 31 % 25 %, Minoritized D l
to collaborate i it
with other students™ 27 % 42 % 31 % Non-Minoritized .. P g a )
» Fromise
D 25 50 ?5 1 U_D ﬂCCE!E(JI'\I’Ig innovation in Education

Percent of Students



Instructional
practices
associated with
enhanced course
satisfaction
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Recommended practices for online instruction

Live sessions in which Breaking up class activities Frequent quizzes or other
students can ask questions into shorter pieces than in assessments
and participate in an in-person course _ _
discupssionlg P Assignments having
Using examples from the students express what they
“Breakout groups” during a real world to illustrate have learned and what they
live class course content still need to learn
Assignments to work on
Personal messages to group projects separately
individual students about from the course meeting

how they are doing in the
course or to make sure
they can access course Digital
: igita
materials B Promise:
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Use of recommended practices and student course
satisfaction

Courses using more of the recommended practices had higher satisfaction

ratings.

Number of Instructional Practicies

6-8

3-9

0-2

Satisfaction with
Course Post-COVID
. Somewhat Satisfied
0 25 50 75 100
Percent of Students
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Use of recommended practices and student course
satisfaction

Courses using more of the recommended practices had higher satisf: With STEM course satisfaction

ratings.

Number of Instructional Practicies

6-8

3-9

0-2

Practices most closely associated

were

» Using real-world examples to
illustrate course content

« Assignments requiring students
to reflect on their own learning

« Sending personal messages

Satisfaction with
Course Post-COVID

. Very Satisfied
. Somewhat Satisfied

50 75
Percent of Students

o
e
a

100 Digital
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STEM instructors made less use of some practices

Proportion of survey students reporting recommended instructional practices

Live sessions in which students
could ask questions

Frequent quizzes or other

assignments** Two of the practices most closely

associated with student

satisfaction were less common in

STEM courses than in non-STEM
STEM Courses

(n =620) courses.
Non-STEM Courses
(n=388)

Using real-world examples to
illustrate course content

Personal messages to
individual students***

Assignments to express what they have
learned and still need to learn®

Group projects outside
of class time

Breaking up class activities
into shorter pieces”

Meeting in breakout groups
during a live class

=

20 40

Percent of Students .. Digital
5

* p<0.05, ** p < 0.01, *** p < 0.001 Pgomlsg
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e
Instructional dilemmas during COVID

» Trade-off between equity of access and o Approximating lab experiences
course engagement online

» Lack of techniques for supporting student- o Assessing course learning with
student engagement online integrity and fairness

» Balancing compassion with standards that
motivate hard work

. Digital



Asynchronous options have pros and cons

The first thing | did [after COVID-19] was record The biggest challenge after COVID was
my lectures and deliver them asynchronously, Just keeping up because when it was in-
and that was per our department mandate. . . person, we would meet twice a week. But
After hearing from some of the students who once the videos were posted online, then
might've struggled with the technology, | do think we could access them whenever we

that at least recording them was a good idea, but wanted, so it was really easy to push it off

| also heard from some students who said it was and say, “I'll do that the next day,” and that

really hard for them to switch to online. was just kind of a cycle.

— Instructor interview — Focus group student

At first, | thought I'd just use the videos that Wiley

created. Then my students begged me to hold

WebEXx sessions, so | held a WebEx session

every day during class time because they still

wanted the interaction. .
n

Digital
Promise

Accelerating Innovation in Education
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Project Publications

= Means, B., & Neisler, J. (August 2020).
| . STEN Course Unmasking Inequality: STEM Course Experience

lé:g?;kﬁ gf:?:; thyé COVID-19 Pandemic During the COVID-19 Pandemic.

sorar s ke e digitalpromise.org/Unmaskinglnequality

- Means, B., Peters, V., Neisler, J., & Griffiths, R.
(December 2020). STEM Courses During the
COVID Pandemic.
https://digitalpromise.dspacedirect.org/handle/
20.500.12265/109

= Means, B., & Neisler, J. (2021). Teaching and
learning in the time of COVID: The student

perspective. Online Learning, 25(1), 8-27.
https://doi.org/10.24059/0lj.v25i1.2496
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Supporting Students
Discussion Questions

For those of you who were teaching last spring, do
these data align with your experiences?

What did you do — or wish you had done — to
support students learning remotely?

Has the pandemic experience increased your
awareness of the supports students need and led
you to try new ways to support them?

Why might minoritized students have thought
remote learning was as good as face-to-face even
though they were more likely to experience barriers . Digital
to learning online? ¥ Promise’




Crisis transitions to online physics
teaching: Empathy and above
average quality

Eric Brewe and Adrienne Traxler
Drexel University and Wright State University
21 April 2021
AAAS/IUSE Workshop
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Motivation for this study

Popularity of search term, “asynchronous™

Interest over time

[4=

<

Physics
Education

Google Trends (Jan 2018-April 2020)
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Further Motivation

’ Joe Milliano @MrJoeMilliano - Apr 11, 2020 Physics Classroom @Allthingsphysix - Mar 19, 2020

X THREAD: A YouTube playlist of Thermodynamics videos I'm making. | use Yes! Had a lengthy dlscuslsmn W"th designer yesterday. Improvements will
energy bar charts (LOL diagrams) to analyze internal energy and energy occur throughout the spring. Join in everybody. Contact
transfer. physicsclassroom (at) comcast (dot) net to get registered. FREE! Perfect

for the #iteachphysics community.
LOL diagrams are key to differentiating temperature and heat, in my

opinion. #iteachphysics ) .
= Angie Melcher @Melks_Physics - Mar 19, 2020

Day 130/Day 3 of distance learning. This is a lifesaver!!!

[ ) .o : '-. & q ‘,p ‘.0 : " " . - *
I. ' ..).E:_] AP Physics 2 - Thermodynarics #iteachphysics #teach180 twitter.com/Allthingsphysi...

| & youtube.com
b Q 1~ o 11 3 QO 1a

=

O 2 2 O 11 & €  Krista @gatkri - Mar 19, 2020
Just finished my first ever Google Meeting with Ss. So much easier than |
Show this thread expected. | was terrified of it- but now that I've done it, my introverted
self is trying to think of how to make it more of an emotional support for
>, Mr. Berns @MrBernsPhysics - Mar 20, 2020 kids- not just physics help. #iteachphysics
Gonna try a live lab from home #iteachphysics "
i QO 2 (! QO n g

PERbites @PERbites - Apr 9, 2020

Concerned about grading your students this semester? The standard
percentage scale may not be the best idea & may lead to more students
failing the course. Instead consider using the 4.0 scale from the start.
#highered #AcademicChatter #iteachphysics

Perhaps it's time to rethink the percentage gradi...
El] The percentage grading scale can lead to more
students failing and over-count low grades.

Drexel &’ perbites.org
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Developed a Survey

« ~38 questions

* Demographics, Institutional Data, Approaches
to adapting course (sources of guidance, tools,
changes in assessment), Career, Open-ended

 Anxiety about teaching online

 Adapted from Mathematics Teaching
Anxiety Scale — Peker, 2016

» Self efficacy

 Adapted from Ohio State Teaching Efficacy
Scale

Physics
Education

e A
A8 e oy WRIGHT STATE
T (D-PERN) UNIVERSITY
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Survey Administration

* Ten largest universities from each of 50 states
+ DC, US Virgin Islands, Puerto Rico

* Twenty largest from 5 largest states (~600
schools)

 Scraped emails, resulting in ~14,000 emall
addresses

 Survey delivered May 18 - July 7, 2020
1,052 responses (662 taught physics)
* Responses from 49 states, DC + USVI

Education

S 0 v WRIGHT STATE
9 D-PERN) UNIVERSITY
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Race/Ethnicity “

American Indian or Alaska Native )
Asian 65
Black / African American 3
Hispanic, Latina/o, or of Spanish origin 28
Middle Eastern or North African 7
Native Hawaiian or Pacific Islander )
White 492
Other 15
| prefer not to answer 35

% Drex.el
Yﬁ % \r‘; 3 ;‘:it/lzl::on
s ) S Spe o WRIGHT STATE
e / (D-PER N) UNIVERSITY



Female 147
Male 467
Genderqueer 1
Agender 4
Cisgender 20
A gender not listed 1
| prefer not to say 19

Drexel

\?:‘ % 4 Physics

Education

ﬁq 1 e WRIGHT STATE
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Institution Types - I

Drexel
Physics
Education
Research
Network
(D-PER N)

Two Year Public College
Two Year Private College
Four Year Public College/University

Four Year Private College/University

T

WRIGHT STATE
UNIVERSITY

Institution Type

0 100

200 300
Number of Responses

400

500
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Institution Types - 11

Institution Type
Women's College

Urban Institution

Rural Institution

Minority-Serving Institution

Men's College

Historically Black College or University
Hispanic-Serving Institution

Black-Serving Institution

=]

50 100 150
Number of Responses

Drexel

Physics R T
L

Education
:::::i] WRIGHT STATE
(D-PER N) UNIVERSITY

200

250
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Number of classes

Institution Types - I11

Highest degree and number of classes taught

° ¢ o ® . . o
5 or more .‘ hd ° °
.
* °
¢ o ® e o b L .
4 ° oo S e .
.
® ° °
[ ] L .. Py .. .. ‘.. Y 8
i LY % : °. % o .
* . o ** oo % .: ° ®
L] e® ’ ® [
® ) °
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Higest Degree
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HOW DID FACULTY ADAPT?

Physics
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Experience

Online experience by department degree type

1.00 -
0.75-
Experience
S Never
§ 0.50 - Blended
LC . Both
B Fuy
) . -
Associate's Bachelor's Master's Ph.D
Highest degree offered
Drexe:
Physics
AN , Ed?.:cation — B
B B8 R WIRIGHT STATE 48
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Class Format

meeting synchronously?
meeting asynchronously?

both synchronous and asynchronous.

Drexel
Physics
Education

s e WRIGHT STATE

(D-PER N) UNIVERSITY

Class Format

®
P

Number of Responses

o

Q
NS
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Class Format

Modifications

Students have pass/fail options.
Reducing/eliminating penalties for late work.
Changing/eliminating exams.

Using new/substitute assignment types.
There were no changes.

Allowing students to resubmit work.

Other.

Increased extra credit opportunities.

Increased credit for participation.

Drexel

Physics D]E

Education _
o R h
e WRIGI

Number of Responses
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Tools

Video conferences (e.g. Zoom, Skype, Google Hangouts)

Institutional LMS Features (e.g. BlackBoard, Canvas, Google Classroom)
Online demonstrations, simulations (e.g. PhET, Physlets)

Other

Online test administration (e.g. Respondus)

Pre-recorded lectures (e.g. Kahn Academy, YouTube)

Digital Whiteboards (e.g. bitpaper, Jamboards)

Communication platforms (e.g. Slack, Discord, Microsoft Teams)

Online homework systems (e.g. Mastering Physics, ExpertTA, Gradescope)
Online grading tools (e.g. Gradescope)

Class polling software (e.g. Learning Catalytics, PollEverywere)

Peer annotation software for readings (e.g. Perusall)

Drexel

Physics R p— )
Education B

s e R WRIGHT STATE

(D-PER N) UNIVERSITY

o
o e
S

New Tools Used

0.25 0.50
Fraction of respondents

0.75
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Resources

Other faculty in my department
Teaching Center at my institution
Institutional LMS

Faculty in other departments at my institution
Physics colleagues at other institutions
Google

Professional societies

Other

Social media

Textbook companies

PhysPort

School of Education at my institution

Drexel

Physics [DI:[W]H
: £

Education

@ St WRIGHT STATE
(D-PER N) UNIVERSITY

Sources of Guidance

=
I
=
B
I

0.0

0.2 0.4 0.6 0.8
Fraction of respondents
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HOW DID THIS IMPACT
FACULTY?

hysics
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Aggregate of Anxiety Questions
0 = Less Anxious, 1 = More Anxious

1.0- . °

Online class

0.4 0.6 0.8 1.0
Face-to-face class

WRIGHT STATE
UNIVERSITY
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Efficacy

Efficacy at implementing online instruction
300

N
o
o

RN
o
o

Number of Responses

Drexel
Physics
Education

e WRIGHT STATE
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Think of these as odds ratio in favor of the null model.

Gender (dichotomized) 122
Course Level 4683
Institution Type 1.27 x 10°
Time to Implement 1.35 x 107
Job Security 6.89 x 10°
Experience with remote instruction 2.68
Faculty Rank 1.99 x 104

] Education

< «1 @ e o WRIGHT STATE
@.

=, /> (D-PERN) UNIVERSITY
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* In times of rapid change faculty drew more
heavily on strong ties (faculty in their department,
or at their university) than on weak ties.

 Faculty are more anxious about teaching online,
but...

 Faculty think they are doing well at implementing
online Instruction

» Faculty displayed at least some measures of
empathy to students

* Entrenchment of lecture?

Education
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Future

*  (D-PER N)

Follow-up survey

- Did having a summer to prepare change faculty
approaches/tools/resources?

Exploration of qualitative data
« Interviews and Open-ended questions
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THANK YOU!
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Facilitated Breakout Rooms:

1. Navigate to the bottom of your screen and click “Breakout Rooms” button
2. Self-select into your breakout group based on your topic interest and last name

Note: If you do not see the Breakout Rooms button, please post in the chat to ask to
be placed in a breakout room.
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Discussion Breakout Room Recap

Julie Neisler — Supporting Students
Adrienne Traxler — Supporting Faculty
Barbara Means — Supporting Students

Eric Brewe — Supporting Faculty
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Thank you for attending!

Slides and recording will be available in the coming weeks.

We value your feedback, please take a few minutes to complete the survey.
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