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Disability is an often-overlooked aspect of diversity. Recent research has indicated that there are barriers
to access and participation for disabled students inherent in the design of physics courses. To help counteract
these barriers, universities are required to provide reasonable accommodations for disabled students. However,
not all students use the accommodations they have access to because of social factors (e.g., disability stigma),
and others do not have access to the professional diagnosis often required to access accommodations. The
purpose of this study was to explore the experiences of students who identify with a disability/impairment who
were taking an emergency remote teaching (ERT) physics course in Fall 2020 to inform policies about
providing access to students in future remote and face-to-face courses. In this paper, we present the prevalence
and types of impairments disabled students in physics courses reported, their reported accommodation usage,
and ethical considerations of this work. Overall, we find that disabled students represent a sizeable group in
physics courses, and there are positive and negative reasons students did not use or request accommodations.
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L. INTRODUCTION

According to the National Science Foundation, disabled
students [1-3] represent approximately 10-20% of all
undergraduate science and engineering students [4]. The
representation of different impairments has changed over
time [4-7]. For example, the percent of all disabled students
who identify with emotional/mental health and cognitive
disorders (such as attention deficit hyperactivity disorder,
ADHD) have increased by 30% and 20%, respectively, from
1996 to 2012 while disabled students identifying with
mobility, vision, and hearing impairments have decreased by
10-15% in the same time period [5,8].

Even with the sizeable representation of disabled
students in postsecondary STEM, research has shown that
popular, research-based curricular materials are not designed
with learner variation in mind [9]. There are also barriers in
the structure of STEM courses, for example, distracting
room layouts in SCALE-UP courses and lack of access to
course materials outside of class [10-12]. Additionally,
STEM faculty on average hold more negative beliefs about
disability than their peers in other academic disciplines [13-
16]. To overcome barriers to access and full participation,
instructors are legally mandated to provide -course
accommodations to students with documented disabilities
[17-18]. However, not all students use their accommodations
because of disability stigma (i.e., fear of negative evaluation
by peers and instructors due to disability status) [11,19]
while other students do not have access to accommodations
because of differential access to diagnoses (which intersects
with income and race) [20].

Previous research has also indicated that practicing
physicists have varied beliefs about providing
accommodations. For example, some physics instructors
said they would provide accommodations and use inclusive
teaching strategies only for “students who need it,” which
can have different meanings including students who self-
identify as needing an accommodation, students who could
provide a “valid excuse,” and students whose learning would
be significantly impacted by the instructional practice [21].
Instructors’ beliefs about the necessity of providing
accommodations may be additionally impacted with the shift
to emergency remote teaching (ERT; i.e., the remote
teaching format which resulted from the large-scale,
unplanned transition of in-person courses to remote
environments forced by the COVID-19 pandemic) as some
believe ERT courses will be automatically more accessible
and inclusive for all students due to the removal of the
requirement of students’ physical presence in the classroom
and the ubiquity of lecture recordings [22-23]. However, the
prevalence of students using accommodations, the types of
accommodations requested, and disabled students’ views
about accommodations in the context of ERT have not been
investigated and were the focus of this study. The purpose of
this study was to explore the experiences of students who
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identify with a disability/impairment who were taking a
physics course in Fall 2020, the first academic semester fully
impacted by the COVID-19 pandemic, to inform policies
about providing access to students in future remote and face-
to-face courses.

II. METHODS

A. Ethical considerations and limitations

The design, data collection, and analysis for this study all
occurred during the COVID-19 pandemic which has
implications for ethical conduct of this research and
limitations for the study [24]. Exploring the experiences of
students in ERT courses starts from the assumption that
universities should keep “progress as usual.” Our sample
includes institutions who chose to continue teaching and
includes students who chose to continue to enroll. Some
students likely did not enroll in Fall 2020 courses who would
have enrolled if not for the pandemic, and these students’ life
experiences are likely different from the majority of students
who continued taking courses. Additionally, our sample is
primarily composed of participants from predominantly
white institutions.

The survey was available to participants at the end of the
Fall 2020 academic semester, which means some of the
students who started the course may not have been invited to
respond to the survey if they had already dropped/withdrawn
from the course, either because of unmet needs or personal
circumstances related to or not related to the pandemic. This
implies that the data presented in this study do not reflect
these students’ experiences and we should not assume that
all physics students will have similar experiences.

There is tension with sharing data from participants who
were one of a very few who used a certain disability
description or who were taking classes at a minority-serving
institution. We do not want to erase the fact that this diversity
exists, but we also do not want to overgeneralize from a few
students’ experiences.

There is also possible harm that could be done by this
research. For example, readers should not overgeneralize
beyond the individuals represented in this study (e.g., a
practice worked for that person, why doesn’t it work for
you?). Also, we do not address the intersections between
identities in this paper, and the findings may not hold for
specific intersections of identities and/or student
experiences. Portions of our findings could be interpreted as
some disabled students benefited from the switch to ERT,
and universities could use this justify online course offerings
more broadly and for reasons not aligned with supporting
students. As disability is not a monolith, we intend for these
findings to be used to add student supports rather than to
prescribe a “best” teaching modality. This study also should
not be used to normalize using tax-payer money to fund
research on teaching as part of a pandemic response,



diverting money from directly impacting people’s lives (e.g.,
healthcare, housing, food). Funding for this study was not
tied to any pandemic-relief or response programs.

B. Participant recruitment and data collection

We recruited participants through an email solicitation
sent to department chairs of about 570 institutions around the
US. We offered an incentive for departments in the form of
an aggregated breakdown of responses from participants
from their department if we received more than 10 responses.
We asked the department chairs to forward the solicitation to
all students enrolled in a physics or related (e.g.,
astrophysics) course. The majority of participants were
enrolled in an ERT course (only 2.1% of participants
indicated they only had in-person course options), and we
chose to include all complete responses in our analysis
because all courses were likely modified during Fall 2020
due to the pandemic. Our goal for recruitment was to get a
broad range of student responses. We intentionally tried to
recruit participants from two-year colleges and minority-
serving institutions (MSIs), and we offered MSIs an
additional  aggregate breakdown comparing their
participants’ responses to other MSIs. The survey was hosted
in Qualtrics, which is Web Content Accessibility Guidelines
(WCAG) Level AA compliant [25]. Participants were
entered into a lottery for 50 $20 electronic gift cards.

C. Survey and analysis

The survey focused on the experiences of students
enrolled in ERT courses in Fall 2020. In this study we
focused on the experiences of participants who self-
identified as having a disability/impairment. In the survey,
we used the term “disability/impairment” to solicit responses
from a wide range of participants and to accommodate
differences in preferred language. In this paper, we will
shorten this to “disability” due to the constrained length. The
survey questions pertaining to disability were about
participants’ disability identity (multiple-choice with an
optional free response follow up question), their
accommodations and usage in physics courses, their reasons
for not using accommodations, a comparison of the impact
of ERT and face-to-face on access to accommodations, and
reasons for not having access to accommodations.

To analyze the participants’ survey responses, we
categorized the disability free responses by medical
diagnoses [26] and by broader categories of impairment (i.e.,
physical/mobility, emotional/mental health, visual, hearing,
health, and cognitive) from prior research [27]. Then, we
examined accommodation usage by category of impairment.

II1. FINDINGS

We received responses from participants taking courses
at 94 different institutions. 64% of the courses represented in
the dataset were from departments that offer physics
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master’s or PhD degrees, 27% from departments that offer a
bachelor’s as the highest physics degree, and 9% from
departments that have an associate’s, minor, or none as the
highest physics degree. Additionally, 7.5% of the institutions
are classified as Hispanic-Serving Institutions (HSIs), 2.5%
as Asian American Native American Pacific Islander-
Serving Institutions (AANAPISIs) and 0% (i.e., responses
from 2 participants) as Historically Black Colleges and
Universities (HBCUs). This is unsurprising in the context of
the disproportionate impact of the COVID-19 pandemic on
communities of color. Of the institutions we sent the
recruitment email to, only 34% were predominantly white
institutions (PWIs), but participants from PWIs offering
graduate degrees represent 58% of our sample.

The median time it took participants to complete the
survey was 16.7 minutes. The survey link in the solicitation
email was clicked 2,407 times. Of these, 258 clicks viewed
less than 10% of the survey; a further 246 viewed 20% or
less of the survey (i.e., the point of reporting what types of
classes they had experienced), and 167 participants
completed between 21-81% of the survey which indicates
that most participants (79%) completed the survey even
though it was long. A total of 1,749 participants completed
the full survey, and 39 were excluded from further analysis.
Participants were excluded if they met multiple criteria
including spending less than 5 minutes on the entire survey,
selecting the same option for 90% or more of Likert-style
questions in a section, nonsensical answers, or answering
similar questions in opposing ways. A participant was never
excluded for a single reason.

This yielded a total of 1,710 participants who reported on
1,919 courses. Regarding gender, 50.1% of participants
identified as a woman, 45.1% as a man, 2.6% as non-binary
or agender, 0.6% as another gender minority (in this case
genderfluid or genderqueer, two-spirit, third gender, or
questioning), and 1.6% preferred not to say. Additionally,
2.0% of participants identified as American Indian or Alaska
Native, 22.7% Asian, 3.7% Black or African American,
10.8% Latina/o/x, 2.5% Middle Eastern, 68.2% White, 0.5%
Native Hawaiian or Pacific Islander. 2% (gender) and 13%
(race/ethnicity) of participants selected multiple options.

A. Disability prevalence in ERT physics courses

Overall, 16.2% of all participants self-identified with a
disability (where participants could select both impairment
options) as shown in Table I. This is in agreement with recent
NSF data which indicates 10-20% of undergraduate science
and engineering students identify with a disability [4, 7].

In the survey, we invited participants to describe their
disability in their own words with an optional free response
question. Table II shows a summary of their coded
responses. The most common category of impairment was
cognitive impairments, which included: ADHD, which
represented 4% of all participants and 48% of disabled
participants who described their impairment(s); autism



Table I: Participants self-identified disability

Table III: Percent of participants who receive accommodations at

Identify with: Student Level Course Level their institution for their disability(ies)
(N =1,710) N=1,919) PM V. HI EMH C Hr
Impairment that impacts o o N 4 2 32 74 109 4
learning 10-8% 10-9% Yes 100 50 469 324 275 50
Impairment that doesn’t o o Yes, but only for
impact learning >4% 39% some of my 0 0 12.5 54 119 25
No impairment 78.5% 77.8% disabilities
0, 0,
Prefer not to answer 5.1% 5.2% Yes, but I do not 0 0 156 6.8 55 25
use them
No 0 50 25.0 554 550 0

spectrum disorder, which represented 1% of all participants
and 10% of described disabled participants; and specific
learning disorder, which represented 1% of all participants
and 13% of described disabled participants. The second most
common category of impairment was emotional/mental
health, which included anxiety (3% of all participants and
31% of described disabled participants) and depression (2%
of all participants and 27% of described disabled
participants). Health impairments were also common and
included migraines (0.5% of all participants and 5% of
described disabled participants) and pain (0.5% of all
participants and 5% of described disabled participants). This
agrees with recent data showing that the proportion of
disabled students who identify with mental health and
cognitive impairments represent a meaningful fraction of
students [4].

Many participants also identified with more than one
disability. Of the 148 participants who described their
disability in their own words, 39.2% identified with more
than one disability. Common combinations of categories of
impairment were emotional/mental health and cognitive
impairments (1.3% of all participants and 15.5% of disabled
participants), cognitive and health impairments (0.5% of all
participants and 6.1% of disabled participants), and
emotional/mental health and health impairments (0.3% of all
participants and 3.4% of disabled participants).

B. Accommodation(s) usage

In the survey, we also asked participants about their
accommodations and how they use them in their physics
courses (participants could select both of the “Yes, but...”
options). Table III shows the percent of participants who
received accommodations at their institution for their

Table II: Prevalence of categories of impairment in ERT
physics courses. Some participants identified with multiple
categories of impairment

% of All % Disabled
Category of Impairment Participants Participants
(N=1,710) (N=148)
Cognitive (C) 53 61.5
Emotional/Mental Health
(E/MH) 3.6 41.2
Health (HI) 1.5 17.6
Hearing (Hr) 0.2 2.0
Physical/Mobility (P/M) 0.1 1.4
Visual (V) 0.1 1.4
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P/M: physical/mobility, V: visual, Hl: health, E/MH: emotional mental
health, C: cognitive, Hr: hearing

disability(ies) disaggregated by category of impairment.
Accommodation use varied both across and within
categories; only the physical/mobility and hearing
categories, four students each, had all students report using
accommodations. Additionally, the emotional/mental health
and cognitive categories of impairment (74 and 109
participants) had less than 50% of participants report using
accommodations.

All participants were invited to describe their
accommodations in their own words. Of the 46 participants
who described their accommodations for multiple courses
(52 unique responses), commonly cited accommodations
were extended test time (39 responses), flexible deadlines
(7), extra time on assessments (5), flexible attendance (3),
closed captioning (3), and quiet test environment (3).

C. Accommodations and meeting needs

In the survey, we asked participants if their
accommodation(s) met their needs to help them learn in their
physics course(s), shown in Table IV. Only participants
within the health, emotional/mental health, and cognitive
categories of impairment strongly disagree that their
accommodation(s) met their needs. These are also the
categories of impairment that represented the largest
proportion of disabled students in this study.

D. Lack of accommodation(s)

We also asked participants who reported that they did not
receive accommodation(s) about the reason they did not
receive accommodations. Table V shows the percent of
participants who cited reasons for not receiving
accommodations in a multi-select question. There were no
participants with a physical/mobility impairment and only
one with a visual impairment who answered this question.

Table IV: Percent of participants whose accommodation(s) met
their needs in their ERT physics course

PM V Hl EMH C Hr
N 4 1 15 23 34 3
Strongly Agree 0 100 333 348 382 66.7
Agree 100 0 40.0 4738 382 0
Disagree 0 0 6.7 8.7 147 333
Strongly Disagree 0 0 20.0 8.7 88 0




Table V: Percent of participants’ reasons for not receiving
accommodation(s) in ERT physics courses

H EMH C

N 13 74 116
I have not as!(ed for 538 473 397
accommodations
I feel my accommodations give me 77 6.8 6.9
an unfair advantage
Ido I.10'[ want others to know about 154 176 13.8
my disabilities
Ido 1_10_t have a diagnosis from a 154 68 138
physician
I feel there are too many barriers to 0 14.9 103
accessing accommodations
My institution is unable to grant my

. 0 0 34
accommodations
The reason is not listed 7.7 6.8 12.1

Again, students with health, emotional/mental health,
and cognitive impairments most frequently stated they did
not receive accommodations. One participant said: “I have
accommodations for my migraines to extend deadlines on
short notice. I have encountered many people that believe
I'm just faking it to not do my work, so I don't like talking
about it unless it is absolutely necessary.” Another
participant said: “I probably could have received
accommodation for the exam, which would help, but it takes
effort for me to ask and [I] feel stigmatized.” Another
participant expanded upon their response choice “I feel my
accommodations give me an unfair advantage” by saying: “I
don't want to use the accommodations when I don't feel I
need them. To be honest, I'd rather just take a zero than use
my accommodations.”

Other students had more positive reasons for not
receiving accommodations. For example, a different
participant said: “I didn't activate that accommodation for
this class for this quarter because I can get the same results
just by asking and not having our [institution's disability
accommodation office] strong-arm the instructor.” Other
participants said they had take-home exams which provided
them with enough time and that pre-recorded lectures
allowed them to pause and re-watch as needed.

Across the survey, participants cited similar reasons for
either not using their accommodation(s) or for having a lack
of accommodation(s). For example, participants cited not
wanting others to know about their disability, lack of medical
diagnosis, and institutional barriers to accessing
accommodations as reasons for both not requesting and for
not using accommodations in their physics courses. One
participant commented on the timing of receiving a medical
diagnosis and accommodations: “My accommodations were
provisional, as I just got the test results this week. Most of
the semester 1 struggled to do my work, and the
accommodations were too little too late.” These issues
should be a focus for instructors and administrators, as they
may be a two-stage barrier for students. This implies that
some participants do not have access to and/or inclusion in
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physics courses because they are stopped from requesting
accommodations while others do not use them.

IV. DISCUSSION AND IMPLICATIONS

Our findings align with national data in showing that
disabled students are in physics courses and represent
approximately 16% of all students. If instructors are not
aware of disabled students, it is not because they are not
there. Additionally, our findings indicate many students do
not request accommodations because they do not want to
disclose their disability and/or diagnosis to instructors.
Therefore, instructors should design their courses to support
a wide range of students without needing to know students’
individual needs. The Universal Design for Learning
framework provides [28] ideas for the proactive design of
learning environments to support learner variation [29].

Many participants indicated that they do not request or
use accommodations because they feel the accommodations
will give them an “unfair advantage.” These findings
highlight the need for instructors to emphasize and
communicate to students that accommodations are fair and
are a tool to be used to provide access and supports that were
included in the course for non-disabled students. This
communication should be done proactively because if
students do not request accommodations, then the instructor
will not know that there are students with unmet needs,
contributing to the invisibility of disability in physics.

Multiple students in our study cited disability stigma as a
reason for not requesting and/or using accommodations. If a
student is requesting an accommodation, they need it to fully
access and be included in a course. It is typically a long,
complicated process to receive accommodations at the
postsecondary level. We need to believe students. Instructors
should create a classroom culture that values learner
variation, talk about the value of disability in physics, and
describe why accommodations are fair and important to push
back on the ableist views that pervade our society.

From a research perspective, we see different responses
across impairment categories. If we had created our survey
with only binary (i.e., yes or no) disability status questions,
we would not have been able to see interactions with
categories of impairment. This supports the recommendation
that education researchers should collect richer data than
binary disability status and should allow participants to
describe their disability(ies) in their own words. Disabled
students represent a sizeable group of students in physics. In
general, there is more research required about their
experiences in physics courses and in the broader physics
community to build an inclusive culture.
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