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This presentation is being recorded. The recording 

and slides will be available in the coming week at 

https://aaas-iuse.org

Please note: The discussion break-out groups following the 

presentations will NOT be recorded.
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The AAAS seeks to "advance science, engineering, and 

innovation throughout the world for the benefit of all people."

https://aaas.org

A M E RICA N A S S OCIAT ION FOR T HE  A DVA NCE M E NT  OF  S CIE NCE h ttp s ://aaas - iu se .o r g |    4/21/2021



This material is based upon work supported by the National Science Foundation (NSF) under Grant No. DUE- 1937267. Any opinions, findings, interpretations, conclusions or recommendations 
expressed in this material are those of its authors and do not represent the views of the AAAS Board of Directors, the Counci l of AAAS, AAAS’ membership or the National Science Foundation.
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The AAAS-IUSE initiative supports faculty, students, and the greater undergraduate 
STEM education community by disseminating research and knowledge about STEM 

teaching, learning, equity and institutional transformation.

Check out our website to learn more and view:
• Blog
• Workshops

https://aaas-iuse.org

• Resources
• NSF IUSE Proposal Preparation Toolkit
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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?



Student SurveyStudePerceptions of Remote Teaching

and LearningNational survey of 1,008 undergraduates who 

were taking college courses that began with

in-class meetings and transitioned to entirely 

remote instruction.

• Student sample obtained from the Ipsos Knowledge Panel 

with 65,000 registrants

• Panel construction and sampling provide nationally 

representative data and support valid statistical comparisons

• Survey conducted May 13 – June 1, 2020

• Survey respondents about 30% from 2-year institutions and 

70% from 4-year

62% or 638 survey respondents described 

STEM courses with a margin of error of 4.6 

points. 

Methodology details available in 

Appendix A of Unmasking Inequality



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



Instructional modalities after COVIDRemote

Instruction

100%50%

- Synchronous 

sessions where 

students could ask 

questions and hold 

discussions

~70%
- Recordings of the 

instructors’ lectures

(asynchronous)

Live lectures (synchronous

class sessions)60%
Used pre-recorded videos from 
other sources (e.g., YouTube,

digital materials coming with 
textbook)

56%



Challenges 
continuing STEM 
courses remotely



Frequency of serious technology issues
Internet Connectivity Issues Hardware or Software Issues



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-
income households.

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



Non-tech-related challenges to learning remotely



Motivation was the most frequently cited challenge

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

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, I actually got behind on a lot on work.

— Student survey respondent



Students from minoritized groups experienced 
most challenges more frequently



Students from minoritized groups experienced 
most challenges more frequently

Similarly, women and 

students from low-income 

households reported more 

challenges.



Student 
satisfaction with 
STEM courses 
taught remotely



STEM course satisfaction dropped dramatically

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



Most students did not blame their instructors 

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



Areas where remote learning fell short

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

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



Students missed interacting with peers and instructors

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

During in person lectures I was able to 
ask my peers and my teacher for help 
with something I was struggling with 
and they would be able to show me 
how to do it. When class went online I 
was no longer able to ask for help the 
same way I could before, and it was 
harder to teach myself the class.

— 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
student. It’s just because learning online is so
difficult. This is my 103. It’s a 100-level biology
class and everything that I learn after it is
going to be based on the foundations that I
learn in this class. I’m not learning these
foundations very well, so it’s like it’s going to
make everything after this harder because I
didn’t learn any of this the way that I was
supposed to or as well as I should have.

- Student interview

I’m going to Organic Chem in the fall. Not 
having the basics, it’s going to hurt. I’m 
going to have to devote way more time to 
chemistry now than I’m pretty sure the 
typical per- son would have to because I’m 
going to have all these little spaces 
missing at the end of [Chemistry] 105, 
which is basically the foundation for the 
rest.

- 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 

Students from minoritized 
race/ethnicity groups tended to be 
more likely to view remote 
instruction just as positively as in-
person instruction. 



Instructional 
practices 
associated with 
enhanced course 
satisfaction



Recommended practices for online instruction

Interaction
Content & 

Activities

Assessment  

Practices

Live sessions in which 

students can ask questions 

and participate in 

discussions

“Breakout groups” during a 
live class

Personal messages to 

individual students about 

how they are doing in the 

course or to make sure 

they can access course 

materials

Breaking up class activities 

into shorter pieces than in 

an in-person course

Using examples from the 

real world to illustrate 

course content

Assignments to work on 

group projects separately 

from the course meeting

Frequent quizzes or other 
assessments

Assignments having 

students express what they 

have learned and what they 

still need to learn



Use of recommended practices and student course 
satisfaction  

Courses using more of the recommended practices had higher satisfaction 
ratings.



Use of recommended practices and student course 
satisfaction  

Courses using more of the recommended practices had higher satisfaction 
ratings.

Practices most closely associated 

with STEM course satisfaction 

were

• Using real-world examples to 

illustrate course content

• Assignments requiring students 

to reflect on their own learning

• Sending personal messages



STEM instructors made less use of some practices  
Proportion of survey students reporting recommended instructional practices 

* p < 0.05, ** p < 0.01, *** p < 0.001

Two of the practices most closely 
associated with student 
satisfaction were less common in 
STEM courses than in non-STEM 
courses.



Instructional dilemmas during COVID

● Trade-off between equity of access and 
course engagement

● Lack of techniques for supporting student-
student engagement online

● Balancing compassion with standards that 
motivate hard work

● Approximating lab experiences 
online

● Assessing course learning with 
integrity and fairness



Asynchronous options have pros and cons

The biggest challenge after COVID was 

just keeping up because when it was in-

person, we would meet twice a week. But 

once the videos were posted online, then 

we could access them whenever we 

wanted, so it was really easy to push it off 

and say, “I'll do that the next day,” and that 

was just kind of a cycle.

— Focus group student

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

created. Then my students begged me to hold 

WebEx sessions, so I held a WebEx session 

every day during class time because they still 

wanted the interaction.

— Instructor interview

The first thing I did [after COVID-19] was record 

my lectures and deliver them asynchronously, 

and that was per our department mandate. .  . 

After hearing from some of the students who 

might’ve struggled with the technology, I do think 

that at least recording them was a good idea, but 

I also heard from some students who said it was 

really hard for them to switch to online.

— Instructor interview

.



▪Means, B., & Neisler, J. (August 2020). 
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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 

to learning online?



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

35



Acknowledgements

Drexel PER Network

Sarah Scanlin

Adam Ikehara

36

NSF

DUE 2027958 and 

DUE 2027963



Motivation for this study

Popularity of search term, “asynchronous” 

37
Google Trends (Jan 2018-April 2020)



Further Motivation
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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

39



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 email 
addresses

• Survey delivered May 18 - July 7, 2020

• 1,052 responses (662 taught physics)

• Responses from 49 states, DC + USVI

40



WHO RESPONDED?

41



Demographics

42

Race/Ethnicity N

American Indian  or Alaska Native 2

Asian 65

Black / African American 8

Hispanic, Latina/o, or of Spanish origin 28

Middle Eastern or North African 7

Native Hawaiian or Pacific Islander 2

White 492

Other 15

I prefer not to answer 35



Demographics

43

Gender N

Female 147

Male 467

Genderqueer 1

Agender 4

Cisgender 20

A gender not listed 1

I prefer not to say 19



Institution Types - I

44



Institution Types - II

45



Institution Types - III

46



HOW DID FACULTY ADAPT?

47



Experience

48



Class Format

49



Class Format

50



Tools

51



Resources

52



HOW DID THIS IMPACT 

FACULTY?

53



Anxiety

54



Efficacy

55



Efficacy – Bayes Factor 

56

Variable Bayes Factor

Gender (dichotomized) 122

Course Level 4683

Institution Type 1.27 x 109

Time to Implement 1.35 x 107

Job Security 6.89 x 105

Experience with remote instruction 2.68

Faculty Rank 1.99 x 104

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



Summary

57

• 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?



Future

58

• Follow-up survey

• Did having a summer to prepare change faculty 

approaches/tools/resources?

• Exploration of qualitative data

• Interviews and Open-ended questions



THANK YOU!

59
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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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