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ABSTRACT
On average, active learning improves student achievement in college science courses, yet 
may present challenges for students with disabilities. In this essay, we review the history of 
accommodating students with disabilities in higher education, highlight how active learn-
ing may not always be inclusive of college science students with disabilities, and articulate 
three questions that could guide research as the science community strives to create more 
inclusive environments for undergraduates with disabilities: 1) To what extent do stake-
holders (disability resource center [DRC] directors, instructors, and students) perceive that 
students with disabilities encounter challenges in active learning? 2) What accommoda-
tions, if any, do stakeholders perceive are being provided for students with disabilities in 
active learning? and 3) What steps can stakeholders take to enhance the experiences of 
students with disabilities in active learning? To provide an example of how data can be col-
lected to begin to answer these questions, we interviewed 37 DRC directors and reported 
what challenges they perceive that students with disabilities experience in active learning 
and the extent to which accommodations are used to alleviate challenges. We conclude 
the essay with a suite of recommendations to create more inclusive active-learning college 
science classes for students with disabilities.

INTRODUCTION
National recommendations have encouraged college science instructors to shift their 
teaching from traditional lecture to active learning (American Association for the 
Advancement of Science, 2011). In active-learning classes, students engage in con-
structing their knowledge as opposed to passively listening to an instructor for an 
entire class session. Active-learning practices, on average, have been shown to have a 
positive impact on student learning (Freeman et al., 2014), and there is some evidence 
that active learning may decrease achievement gaps between students in minority and 
majority groups (Haak et al., 2011; Eddy and Hogan, 2014; Ballen et al., 2017; Theo-
bald et al., 2020). As such, active learning may be assumed to be more equitable than 
traditional lecture, and it has even been considered an inclusive teaching practice 
(Dewsbury and Brame, 2019).

However, active learning significantly changes the classroom structure in ways that 
could create challenges for some students, potentially introducing inequities that are 
not present in traditional lecture courses. Previous research has indicated that how 
active-learning practices are implemented, particularly with regard to student partici-
pation and social interactions, can create challenges for groups of students who are 
typically underserved or underrepresented in science, including women, students with 
anxiety, and LGBTQ+ students (Eddy et al., 2015; Cooper and Brownell, 2016; Cooper 
et al., 2018b; England et al., 2017, 2019; Ballen et al., 2019; Downing et al., 2020). 
We propose that students with disabilities may be an additional underrepresented 
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group in science that faces unique challenges in active learning 
(Moon et al., 2012; Gonzales, 2016; Hall, 2017; Braun et al., 
2018). We assert that, while the transformation of college sci-
ence courses into active-learning courses is critical to enhance 
student learning overall, it has the potential to create additional 
barriers and challenges for students with disabilities. While cer-
tain institutional programs are mandated to support students 
with disabilities, such as disability resource centers (DRCs), the 
extent to which these programs have evolved to accommodate 
possible challenges that active learning presents for students 
with disabilities is unclear.

In this essay, we review the history of accommodating stu-
dents with disabilities in higher education and highlight how 
active learning may not be an inclusive teaching approach 
for college students with disabilities without modifications 
to the current accommodations and support. We present 
three guiding questions to consider as we strive toward cre-
ating more inclusive college science active-learning environ-
ments for students with disabilities. We argue that these 
questions need to be addressed from the perspectives of stu-
dents with disabilities, active-learning instructors, and direc-
tors of DRCs. To demonstrate that these guiding questions 
could be useful in developing more inclusive undergraduate 
science education, we interviewed directors of DRCs from 37 
institutions of higher education across the United States 
about how they are accommodating students with disabili-
ties in active-learning science classrooms and the challenges 
associated with accommodating students in active-learning 
environments. Finally, we present a suite of recommenda-
tions for instructors and DRC staff who aim to create more 
inclusive active-learning college science classes for students 
with disabilities.

WHO ARE STUDENTS WITH DISABILITIES?
The social model of disability, which emerged during the dis-
abilities rights movement of the 1970s and 1980s, argues 
that disability is a social construct; an individual may have a 
functional limitation or physical, mental, or sensory impair-
ment, but what makes that individual have a disability is that 
opportunities are taken away due to the attitudes and struc-
tures of society (Oliver, 1996, 2013; Shakespeare, 2006). For 
example, an individual with muscular dystrophy (impair-
ment) may be unable to enter a building with a wheelchair if 
the building does not have a ramp or accessible entrance 
(disability).

What is considered proper discourse regarding disabili-
ties has changed in the last few decades. Describing some-
one as “handicapped” or “differently abled” is outdated and 
can be offensive to some people; this language has predom-
inately been replaced with person-first language (e.g., “stu-
dent with a disability”). Person-first language1 places the 
emphasis on the individual, not the disability, which implies 
that the individual is foremost a person who happens to 

have a disability (National Center on Disability and Journal-
ism, 2018). Notably, the American Psychological Association 
considers person-first language a general principle of bias-
free language for talking about disability with inclusivity 
and respect (APA, 2020). We have chosen to use person-first 
language to describe students with disabilities in this essay, 
because it emphasizes that the disability does not define the 
person.

There are various definitions of “disability” used in differ-
ent contexts. The Americans with Disabilities Act (ADA) of 
1990 defines disability as “a physical or mental impairment 
that substantially limits one or more major life activities, a 
record of such impairment, or being regarded as having such 
an impairment” (ADA, 1990, 2008). The U.S. Department of 
Education’s National Center for Education Statistics opera-
tionalizes disability to include those who report any type of 
disability related to “blindness, deafness, severe vision or 
hearing impairment, substantial limitation of mobility, or any 
other physical, mental, or emotional condition that lasted six 
months or more” (National Center for Education Statistics, 
2015). For the purposes of this essay, we draw from both of 
these definitions and focus on disabilities that would typically 
be serviced by university DRCs. These include, but are not 
limited to, learning disabilities (e.g., autism, dyslexia), physi-
cal disabilities (e.g., cerebral palsy, spina bifida), chronic 
health conditions (e.g., cancer, diabetes), vision loss, hearing 
loss, and mental health and psychological disabilities (e.g., 
anxiety, depression).

HISTORY OF STUDENT ACCOMMODATIONS IN HIGHER 
EDUCATION
Students with disabilities have been recognized as an at-risk 
population in higher education and have been legally pro-
tected in the United States since 1973. Section 504 of the 
Rehabilitation Act of 1973 (hereafter Section 504) and the 
Americans with Disabilities Act of 1990 (ADA, 1990) prohibit 
discrimination on the basis of disability in programs or activi-
ties that receive federal financial assistance (Eckes and Ochoa, 
2005; Madaus, 2005). Specifically, Section 504 requires public 
and private postsecondary institutions that receive federal aid 
or funding (e.g., National Science Foundation [NSF], National 
Institutes of Health [NIH], Free Application for Federal Student 
Aid [FASFA]) to consider applications from qualified students 
with disabilities. It also requires colleges and universities to 
make modifications to courses through the use of auxiliary 
aids and services (e.g., interpreters, note-takers, transcription-
ists) for students with disabilities (Feldblum, 1996; Madaus, 
2011). Similarly, the ADA requires that colleges and universi-
ties make course modifications to accommodate students with 
disabilities, as long as such modifications do not fundamen-
tally alter academic programs in such a way that they change 
the nature of the program being offered (ADA, 1990; Meeks 
and Jain, 2015).

The passage of this legislation to ensure the rights of stu-
dents with disabilities has contributed to the increase in the 
number of students with disabilities in higher education, and 
in turn, the number of programs designed to specifically 
serve students with disabilities has also grown (Madaus, 
1996). While these disability service programs can vary 
widely, the most common version is a disability resource 

1We acknowledge that there has been some criticism of the use of person-first 
language, particularly from the autistic community (e.g., Kenny et al., 2016), Deaf 
community (e.g., Lum, 2010), and blind community (e.g., Vaughan, 2009). While 
we respect and recognize these concerns, we have chosen to use person-first lan-
guage (e.g., student with a disability) in this essay, because we feel as though it is 
most generalizable to all students with disabilities.
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center,2 which describes an office on a university campus 
that provides academic and social services for students with 
disabilities and diagnosed medical conditions (Section 504, 
1973; ADA, 1990). On many campuses, DRCs are the units 
responsible for providing college students with academic 
accommodations in their courses and keeping the institution 
in compliance with the federal mandates.

CHALLENGES IN ACCOMMODATING STUDENTS WITH 
DISABILITIES IN HIGHER EDUCATION
Despite the legal requirements for institutions to support stu-
dents with disabilities and the increased number of DRCs serv-
ing students, there are a myriad of challenges that hinder stu-
dents with disabilities from accessing the appropriate 
accommodations in the college classroom (West, 1993; Dowrick 
et al., 2005; Marshak et al., 2010). Studies have demonstrated 
that students with disabilities sometimes are unaware of the 
presence of a DRC on campus or are uncertain of the range of 
services that DRCs provide (Dowrick et al., 2005; Marshak et al., 
2010). Additionally, even if a student knows that their institu-
tion’s DRC exists, they may have trouble using DRC services 
because of the amount of time and effort it can take to access 
such services. Students with disabilities need to be their own 
advocates in college, because it is solely their responsibility to 
recognize when they need an accommodation (Brinkerhoff 
et al., 2002; Eckes and Ochoa, 2005). This is in stark contrast to 
many students’ experiences in high school, where a student’s 
family as well as school officials and teachers are primarily 
responsible for recognizing a student’s disability and taking 
action to provide appropriate accommodations (Janiga and 
Costenbader, 2002; Smith et al., 2002; Madaus, 2005; Hadley, 
2007). Further, there is often a stigma associated with having a 
disability; individuals with disabilities are often discriminated 
against in society, and students may be reluctant to disclose 
their disabilities in the context of college (Fine and Asch, 1988; 
Trammell, 2009; Meredith, 2014). Students may fear being sin-
gled out by an instructor for their disabilities, which may 
encourage them to conceal their disabilities, if possible (Ruban 
et al., 2003; Getzel and Thoma, 2008; Marshak et al., 2010). 
Finally, if students perceive DRC accommodations to be ineffec-
tive or if they have previously had a negative experience with 
the DRC, they may avoid using their services in the future; a 
survey of students registered with disability services at commu-
nity and technical colleges found that students are most likely to 
use accommodations when they view them as effective for 
improving their independence (Kurth and Mellard, 2006). Given 
that students must know to advocate for themselves, learn 
about and seek services from their institutions’ DRCs, and iden-
tify useful accommodations, it is unsurprising that navigating 
the accommodations process can be physically, mentally, and 
emotionally taxing for students with disabilities (Hong, 2015).

In addition to engaging directly with the DRC, students with 
disabilities often need to discuss their disabilities and their 

requested accommodations with their instructors. These 
interactions can be negative, and it has been reported that 
instructors can have lower academic expectations for students 
with disabilities compared with students who do not have dis-
abilities (Marshak et al., 2010; Hong, 2015). The most com-
monly cited issue by students with disabilities in the Florida 
College System was the attitudes of faculty and staff who were 
not familiar with disability concerns (Florida College System, 
2009). Instructors have also reported challenges in working 
with and accommodating students with disabilities in their 
courses; challenges were most likely to be cited by instructors 
with less teaching experience and instructors with less experi-
ence working with students with disabilities (Johnson, 2006). 
In an interview study of five faculty members who have taught 
students with disabilities at their institutions, the instructors 
discussed a lack of professional support and guidance for how 
to work with students with disabilities, procedural issues with 
accommodating students (e.g., not being informed of the nature 
of a student’s particular disability, yet wanting to maintain stu-
dent confidentiality), and challenges with specific classroom 
contexts and teaching practices, such as accommodating the 
needs of students with disabilities in a large course with limited 
class time (Love et al., 2014). There are no requirements for 
college instructors to possess the knowledge or skill sets to pro-
vide instructional accommodations for students with disabilities 
(Eckes and Ochoa, 2005; Rule et al., 2009), which often means 
that instructors are ill-equipped to handle these situations.

STUDENTS WITH DISABILITIES ARE HIGHLY 
UNDERREPRESENTED IN SCIENCE AND MAY FACE 
UNIQUE CHALLENGES
Individuals with disabilities are highly underrepresented in 
postsecondary science education. The American Community 
Survey estimated the percent of people with disabilities in the 
U.S. population in 2016 to be 12.8% (Erickson et al., 2017). 
However, individuals with disabilities make up only about 5% 
of students enrolled in U.S. undergraduate science, technology, 
engineering, and math (STEM) education (National Science 
Foundation, 2016).

Research conducted on the experiences of science students 
with disabilities in higher education has been limited, although 
a few studies provide insight into the challenges, issues, and 
barriers that college science students with disabilities may face. 
We suspect that challenges might contribute to the underrepre-
sentation of students with disabilities in science. For example, 
science disciplines may be particularly unwilling to accommo-
date students with disabilities; one study showed that, regard-
less of the type of postsecondary institution (e.g., research-in-
tensive, master’s granting), STEM majors with disabilities 
received fewer accommodations than non–STEM majors with 
disabilities (Lee, 2011). Additionally, students with disabilities 
may interact with science instructors who doubt their ability to 
succeed and may experience a lack of adequate accommoda-
tions for their science course work (Dunn et al., 2012). There 
are documented academic performance differences between 
undergraduates studying science with disabilities and those 
without disabilities, likely because of the unique barriers that 
science students with disabilities face regarding securing proper 
accommodations. For example, in a study of students at a single 
institution, students with disabilities earned lower course 

2The term Disability Resource Center (DRC) is the general term to describe offices 
on college campuses that support students with disabilities. We acknowledge that 
some institutions have other names to describe these offices, such as disability 
support services, accessibility services, student access centers, and accommoda-
tion resource offices. For the purpose of this essay, we have chosen to use the term 
“DRC,” because it is commonly used to describe these types of offices on many 
college campuses.
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grades on average in introductory chemistry compared with 
students without disabilities, despite their comparable course 
work in high school, SAT/ACT scores, and their ability to meet 
the same university admissions criteria (Street et al., 2012). In 
addition, a focus group study of 20 college students with dis-
abilities found that students in science have difficulties in eval-
uative situations, such as lab course work, when they feel like 
they are being judged based on their disabilities (Jenson et al., 
2011). In sum, although there are only a few studies on stu-
dents with disabilities in college science, the extant research 
suggests that science may present specific challenges for stu-
dents with disabilities.

ARE ACTIVE-LEARNING SCIENCE COURSES INCLUSIVE 
OF STUDENTS WITH DISABILITIES?
“Active learning” is an umbrella term used to describe a range of 
instructional practices that increase students’ engagement in the 
process of learning (Bonwell and Eison, 1991; Prince, 2004; 
Freeman et al., 2014). Often, researchers and instructors use the 
term “active learning” in contrast to lecture-based instruction, in 
which students passively absorb information by listening to an 
instructor for an entire class period. There are many different 
ways that active learning can be implemented, including asking 
students to answer questions in response to the instructor, either 
one-on-one or in front of the whole class (e.g., cold call, random 
call); having students interact to solve problems (e.g., pair dis-
cussions, group work); and using technology (e.g., personal 
response devices, watching videos for homework in preparation 
for class). For the purpose of this essay, we define active learning 
as any instruction that is not lecturing for the full class period.

Active learning has been championed as an effective teaching 
practice that, on average, results in students learning more and 
failing less in college science courses (Freeman et al., 2014). 
However, active learning has also been shown to present chal-
lenges for some groups of students (Eddy and Hogan, 2014; 
Eddy et al., 2015; Eddy and Brownell, 2016; Cooper and 
Brownell, 2016; Cooper et al., 2018b; England et al., 2017, 2019; 
Downing et al., 2020). It is currently unknown to what extent 
active learning presents challenges to students with disabilities, 
although we hypothesize that it does. Further, it is unknown to 
what extent DRCs and instructors are adapting to accommodate 
students with disabilities in active-learning classrooms.

To move toward a more inclusive scientific community for 
undergraduates with disabilities, we present three guiding 
questions:

1. To what extent do key stakeholders (DRC directors, instruc-
tors, and students) perceive that students with disabilities 
encounter challenges in active-learning science courses?

2. What accommodations, if any, do key stakeholders perceive 
are currently being provided for students with disabilities in 
active-learning science courses?

3. What steps can key stakeholders take to enhance the experi-
ences of students with disabilities in active-learning science 
courses?

By working to answer these questions from the three distinct 
perspectives (DRC directors, instructors, and students) and tri-
angulating the data, we argue that the science community will 
gain a deeper understanding of the challenges that undergrad-
uates with disabilities face in active-learning classes and the 

resources that are and are not available to them. It is imperative 
that we include the opinions of a diversity of students with dis-
abilities who experience challenges in active learning firsthand, 
because their unique experiences need to be documented. 
However, students may not be aware of policies that are set in 
place by DRCs, how DRCs interact with instructors, or instruc-
tor needs that may conflict with certain accommodations. Thus, 
it will also be important to consider the perspectives of college 
science instructors who will likely provide knowledge about 
how accommodations can be successfully integrated into 
active-learning classrooms and the challenges that they face in 
interacting with the DRCs and students with disabilities. Finally, 
DRCs provide accommodations to students at scale and can 
speak to general trends that occur for hundreds of students over 
multiple years. While there are other stakeholders who we may 
want to consider (e.g., families of students with disabilities, 
university administrators), we argue that DRCs, instructors, 
and students with disabilities have the most experience with 
these issues, and their perspectives are the most relevant.

FURTHERING OUR UNDERSTANDING OF THE 
RELATIONSHIP BETWEEN STUDENTS WITH 
DISABILITIES AND ACTIVE LEARNING
The intention of this essay is twofold: to bring attention to the 
importance of considering the experiences of students with dis-
abilities in active-learning courses and to demonstrate how 
these guiding questions could provide a foundation for helping 
the science education research community understand how to 
create inclusive active-learning classrooms for students with 
disabilities. We present data collected from one of the stake-
holders—DRC directors—to begin to address these questions. 
We decided to start with DRC directors as opposed to students, 
because DRC directors have interacted with hundreds to thou-
sands of students with disabilities and have a broad sense for 
challenges that have repeatedly arisen.

Using these guiding questions, we interviewed 37 directors 
of university DRCs across the United States. Specifically, we 
attempted to recruit directors from all large-enrollment institu-
tions (>10,000 students) based on the Carnegie Classification of 
Institutions of Higher Education (n = 302). We intentionally tar-
geted large-enrollment institutions because these institutions 
typically serve a large number of students and often have a spe-
cific office on campus for students with disabilities (Madaus, 
1996). Of the 302 large-enrollment institutions, we were able to 
find the contact information for the directors of 288 (95%) DRCs 
and sent them a personalized email in Fall 2019 requesting to 
interview them about their accommodations for college stu-
dents with disabilities. We contacted directors a second time via 
follow-up email if they did not respond to our initial email. Of 
the 288 directors we contacted, 234 (81%) directors did not 
respond to either email, and 20 (7%) directors declined to par-
ticipate in an interview. We hypothesize that some DRC directors 
chose not to participate in the interview due to scheduling con-
cerns with the end of the semester (e.g., final exam proctoring) 
or perhaps because there was no monetary incentive to partici-
pate. In total, DRC directors from 37 (13%) institutions agreed 
to participate in an interview. The DRC directors we interviewed 
represent 17 R1 (very high research activity) institutions, 13 R2 
(high research activity) institutions, six master’s-granting insti-
tutions, and one bachelor’s-granting institution. Seven were 
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institutions located in the Northeast, seven in the South, 14 in 
the Midwest, and nine in the West. Three institutions were pri-
vate and 34 institutions were public. A full list of anonymized 
institutions whose DRC directors participated in an interview is 
listed in the Supplemental Material and includes the type of 
institution, the location, and whether it is public or private.

We conducted semistructured interviews with each of the 
DRC directors, exploring their familiarity with active learning, 
the processes for providing academic accommodations for stu-
dents with disabilities in active-learning science courses, and 
their perceptions of the challenges associated with providing 
accommodations for students with disabilities in active-learn-
ing science classes (see the Supplemental Material for a copy of 
the interview script). Interviews were audio-recorded and tran-
scribed for analysis. We used inductive coding to identify 
themes from the interviews (e.g., ways in which DRCs accom-
modate students with disabilities in active-learning classrooms) 
and deductive coding to quantify director-reported knowledge 
or actions regarding a particular topic (e.g., the number of DRC 
directors who are familiar with the term “active learning”; 
Creswell, 1994; Thomas, 2003). Two authors (L.E.G. and F.G.) 
independently reviewed a different set of 10 interviews and 
took detailed analytical notes to identify initial themes (Birks 
and Mills, 2015). The two authors then came together to dis-
cuss themes and developed a codebook describing each theme. 
Eight interviews (22%) were independently coded by both 
authors using the finalized codebook. The researchers then 
compared their codes, and their Cohen’s κ interrater score for 
these eight interviews was at an acceptable level (κ  =  0.89; 
Landis and Koch, 1977). One researcher (F.G.) then coded the 
remaining 29 interviews. A copy of the coding rubric can be 
found in the Supplemental Material.

To What Extent Do DRC Directors Perceive That Students 
with Disabilities Encounter Challenges in Active-Learning 
Science Classrooms?
For DRC directors, the first step of considering that active learn-
ing may affect students with disabilities in science is recogniz-
ing that instructors use active learning to teach college science 
courses. While this terminology is becoming increasingly com-
mon within the science education community, we were unsure 
how familiar DRC directors would be with active learning. 
Given the increasing push for the adoption of active learning in 
college science courses, it is encouraging that 100% of the DRC 
directors we interviewed were aware of active-learning prac-
tices in the classroom, though three directors (8%) were not 
familiar with the specific term “active learning.” The three 
directors who were not familiar with the term were simply 
unaware of the terminology but were able to deduce what the 
term means through their previous experiences with students 
and instructors. We asked DRC directors to define active learn-
ing, and they often defined active learning as a “student-cen-
tered” approach to teaching, engaging students within the 
classroom in something other than lecture, and described com-
mon active-learning practices, such as small group work and 
clicker questions. All directors confirmed that, based on their 
experiences interacting with science students, at least one of 
the science instructors at their institutions had incorporated at 
least one active-learning practice (e.g., used group work, clicker 
questions, whole-class discussion) in their courses.

When DRC directors were asked whether they were aware of 
any challenges that active learning posed for students with dis-
abilities, every director was able to recall at least one instance 
in which active learning presented a challenge for a student 
with a disability in a college science course. We followed that 
question by asking DRC directors whether they had specifically 
encountered students with disabilities who had reported expe-
riencing challenges related to five common aspects of active 
learning: 1) small-group work: working with a small number of 
students on a particular task such as a worksheet; 2) clicker 
questions: when students use clickers or personal response 
tools to answer questions that instructors pose to the whole 
class, usually by posting the question on a PowerPoint slide; 
3) cold call or random call: instructors call on students who do 
not volunteer to answer a question in front of the whole class; 
4) required participation or providing course points in exchange 
for engaging in in-class activities; and 5) online activities or 
activities such as online videos, quizzes, or homework assign-
ments that students engage in for points.

Throughout the interviews, DRC directors highlighted specific 
examples of how these aspects of active learning could present 
challenges for students with six distinct types of disabilities: 
1) learning disabilities (e.g., autism, dyslexia), 2) mental health/
psychological disabilities (e.g., anxiety, depression), 3) physical 
disabilities (e.g., cerebral palsy, spina bifida), 4) chronic health 
conditions (cancer, diabetes), 5) vision loss (e.g., blind), and 
6) hearing loss (e.g., deaf). We acknowledge that the experi-
ences of individuals are distinct and that the experiences of one 
person cannot be generalized to everyone with the same disabil-
ity, nor can the experiences of individuals with a specific disabil-
ity be generalized to the experiences of individuals with other 
disabilities. However, in this essay, we have chosen to group dis-
abilities into categories based on the type of disability (e.g., phys-
ical disability, mental health and psychological disability). We 
recognize that there is debate about whether disabilities such as 
autism and attention-deficit/hyperactivity disorder (ADHD) are 
considered learning disabilities (Mayes et al., 2000; Budd et al., 
2016); however, we have chosen to categorize these disabilities 
as learning disabilities here, because we hypothesize that stu-
dents with autism and ADHD experience academic challenges 
that are more similar to those of students with other learning 
disabilities compared with students with mental health and psy-
chological disabilities in active-learning classrooms. This organi-
zational structure of grouping disabilities allows us to identify 
within-group and between-group similarities and differences.

In total, DRC directors from the 37 institutions highlighted 
238 specific instances in which students with disabilities with 
whom they met with at their DRCs struggled with a particular 
aspect of active learning in their college science courses. In 
Table 1, we present the director-reported struggles that students 
with different types of disabilities encountered with each aspect 
of active learning. We also highlight the percentage of DRC 
directors who reported each challenge to show how prevalent 
some challenges are across institutions. In the following sec-
tions, we summarize the unique ways in which engaging in cer-
tain aspects of active learning may be difficult for students with 
disabilities. We want to emphasize that these experiences may 
not be true of all students with a particular type of disability 
and that these challenges were reported by DRC directors, not 
by students with disabilities.
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Small-Group Work. DRC directors reported that students with 
different types of disabilities struggle with the nature of small-
group work. In particular, directors reported that students with 
both learning disabilities and students with mental health/psy-
chological disabilities tend to have a difficult time engaging 
with their small groups and sharing their ideas with one 
another. Some directors mentioned that these interactions can 
lead to students being worried about being judged. DRC direc-
tors also reported that some students have a difficult time with 
group work based on the physical space setup. For example, 
some directors described group work in traditional auditori-
um-style lecture halls being difficult for students who use 
wheelchairs or other mobility devices, especially if the spaces 
were designed without the intention of facilitating group work. 
Directors also discussed how some students who are deaf or 
hard of hearing can have a difficult time hearing group discus-
sions, particularly in large lecture halls, and that it is often dif-
ficult for transcription services to operate within a small group 
to relay the discussion.

Clicker Questions. DRC directors described that clicker ques-
tions can be challenging for students with disabilities because of 
how questions are posed to students and because of the process 
for providing an answer to the question. Specifically, DRC direc-
tors described that students with learning disabilities were not 
always provided with enough time to process the question and 
subsequently struggled to choose the correct answer. Addition-
ally, when instructors pose questions on a slide, DRC directors 
explained that it was sometimes difficult for students with vision 
loss to either see the questions or see the buttons on the clickers 
required to respond to the questions. Further, DRC directors 
highlighted that students with other fine motor disabilities 
sometimes struggled to physically select or press their intended 
answer on the device. The stress of not being able to adequately 
answer a question because of a disability can increase a stu-
dent’s cognitive load, or the amount of information they can 
hold in their working memory, which could further affect the 
speed at which they are able to answer (Heimberg et al., 2010; 
Greer et al., 2013). For example, if a student is stressed about 
possibly hitting the wrong button on the clicker, the student may 
have lower mental capacity to engage in the actual question 
than a student who does not share such concerns.

Cold Call/Random Call. Regarding cold call and random call, 
most director concerns were centered around the timed and 
evaluative nature of these active-learning practices (Cooper 
et al., 2018b; Downing et al., 2020). Similar to clicker ques-
tions, directors reported that students with learning disabilities 
often are unable to process the cold-call question given the time 
constraints. Some directors described that putting students “on 
the spot” can be especially problematic for students who may 
need more time to process information. These students can also 
struggle with reporting out their answer to the class as a whole, 
due to feeling as though they did not have enough time to for-
mulate a response. For example, students with ADHD may have 
difficulty focusing during class, and when asked to share out, 
may not be prepared to share an answer. Similarly, DRC direc-
tors described that cold call and random call were also 
challenging for students with mental health and psychological 
disabilities, especially social anxiety, when students were asked 
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to share their ideas with the whole class. DRC directors high-
lighted that these students can feel uncomfortable or over-
whelmed speaking publicly in front of their peers and instruc-
tors. This echoes the findings of previous studies on students 
with anxiety in active learning (Cooper et al., 2018b; Downing 
et al., 2020).

Required Participation. Many DRC directors described the 
challenge of students missing class due to their disabilities. DRC 
directors explained that, for many active-learning classes, atten-
dance is often required in order to receive attendance points, 
participation points, or credit that is tied to in-class assignments. 
In other cases, it is necessary to work with classmates on proj-
ects that span multiple class periods, such as case studies. Often, 
students’ grades are dependent on all students contributing in 
their group. DRC directors highlighted that these practices can 
be particularly challenging for students with mental health/
psychological disabilities, physical disabilities, and chronic ill-
nesses that may result in the student missing multiple class peri-
ods. In many traditional lecture courses there is no penalty for 
missing class but in active-learning courses, students are often 
penalized by missing points and may face social repercussions if 
they let down group mates on in-class or out-of-class projects. 
Notably, students in their groups may not know about students’ 
disabilities; if their peers were aware of this information then it 
could help them understand the absences. However, if the stu-
dent with the disability is uncomfortable sharing this informa-
tion (Cooper et al., 2020), this can create problems if students 
are rating one another on their participation.

Online Activities. Active-learning courses often have a signifi-
cant amount of work to be completed outside class, such as 
watching videos in preparation for class and completing online 
homework (Tucker, 2012; Cooper et al., 2018a). As instructors 
are flipping their classes using more technology, directors 
described that these online homework platforms (e.g., Master-
ing Biology) and other learning management systems (e.g., 
Blackboard) can be particularly challenging for students with 
disabilities due to the inaccessibility of these programs and 
applications. This is particularly concerning for students with 
vision loss or for deaf and hard of hearing students who may 
not have access to the content in the format they need. For 
example, if a student with vision loss has online homework that 
includes models and 3D structures, they will likely have trouble 
completing the online homework assignment. Online content is 
sometimes inaccessible, because the instructor may not provide 
or does not have the university resources to provide appropriate 
accommodations, such as closed-captioning. Even if there are 
university resources available, it often takes time for content to 
be closed-captioned, and this is not helpful for instructors who 
may procrastinate on posting an assignment. However, 
resources may also be inaccessible because third-party provid-
ers of the online platform have not made their content inclusive 
(e.g., by not providing closed-captioning on videos) or because 
an adaptive technology used by a student is not compatible 
with the online program or application. For example, a student 
who uses a screen reader (a software program that creates 
audio or braille displays of text on the screen) may not work for 
particular homework programs or assignments using a specific 
third-party provider.

What Accommodations, If Any, Do DRC Directors Perceive 
Are Currently Being Provided for Students with Disabilities 
in Active-Learning Science Classrooms?
Given the challenges that active learning poses for students 
with disabilities, documenting what active learning–related 
accommodations are being offered to students is a key step in 
promoting inclusive college science classrooms for students 
with disabilities. Given the role of DRCs in helping instructors 
provide accommodations, directors would know what the gen-
eral recommendations would be and if there are any specific 
policies.

Proactive vs. Retroactive Accommodations. Students with 
disabilities can either seek classroom accommodations proac-
tively, before the course begins, or retroactively, after they have 
attended the course and engaged in active learning. For stu-
dents with disabilities who know to seek accommodations, the 
general process for receiving accommodations for a traditional 
lecture course is relatively similar across institutions (Figure 1). 
First, the student approaches the DRC and self-discloses that 
they have a disability and provides documentation.3 After the 
documentation is approved, the student meets with a coordina-
tor to discuss his or her needs and to identify potential chal-
lenges in upcoming courses. Based on this conversation, the 
DRC coordinator and the student agree on proactive accommo-
dations or accommodations that are identified to proactively 
alleviate potential challenges for the student in upcoming 
courses. However, according to DRC directors, if a student is 
enrolled in an active-learning course, they often experiences 
challenges that are not accounted for in the initial meeting with 
the coordinator due to unique aspects of active learning. As 
such, the student must return to the DRC or initiate a conversa-
tion with the instructor after experiencing a challenge with 
active learning to discuss the challenge and brainstorm retroac-
tive accommodations, or accommodations to alleviate chal-
lenges that students have already experienced in their courses 
(Figure 1).

The challenge of providing accommodations retroactively is 
that it takes additional time and meetings to ensure that the 
student is provided with the accommodations necessary to be 
successful in a course. The additional steps that it takes for stu-
dents to receive appropriate accommodations can lead to 
students feeling frustrated, and they may be less likely to com-
plete the process of securing an accommodation (Hong, 2015). 
Proactive measures can potentially reduce the amount of time it 
takes for the DRC, the instructor, and the student to accommodate 
the student’s specific needs in active-learning courses. Further, 
encountering challenges (such as many of the challenges we 

3Directors described that documentation is required in most instances in order to 
receive accommodations. Examples of documentation often include official diag-
noses from healthcare providers, psychoeducational evaluations, and individual-
ized education plans from high school that describe how the student’s disability 
impacts him or her academically. A few directors described that, for some appar-
ent or visible disabilities (e.g., a student in a wheelchair), official documentation 
is not necessarily required but is up to the discretion of the coordinator. Because 
obtaining documentation can often take time, some directors discussed imple-
menting provisional accommodations until official documentation is received. 
Others discussed grants and other opportunities to financially assist students in 
obtaining appropriate documentation, particularly for students without health 
insurance.
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describe in Table 1) may be embarrassing, frustrating, and 
upsetting for students and may result in lost course points. Pro-
active accommodations can benefit students by protecting them 
from experiencing these issues in the first place.

The current state of proactive and retroactive accommodations 
for active learning in college science courses: Despite all DRC 
directors being familiar with active learning–related challenges 
for students with disabilities, the majority of active learning–
related accommodations are provided to students retroactively, 
meaning that students only identify that they need an accom-
modation once they have attended an active-learning course. 
Only 16% of DRC directors were able to highlight an example of 
their DRC providing a student with a proactive accommodation 
for an active-learning course. In these cases, an individual 
within the DRC knew of an active-learning science course, dis-
cussed active learning and the possible challenges with the stu-
dent before the student started the course, and organized nec-
essary proactive accommodations before the course began. 
Importantly, no DRC directors discussed systematic ways of 
proactively providing active-learning accommodations for 
every student. That is, no DRC director we interviewed had any 
systematic process in place for their institution that proactively 
identified active-learning courses for students so that they could 
discuss accommodations before attending the first class. This 
could mean that, due to the lack of processes and procedures in 
place, students with disabilities enter science active-learning 
courses unaware of the challenges they may face and may dis-
cover additional challenges late in the term as instructors intro-
duce active-learning techniques that may be new to the stu-
dent. In these cases, students with disabilities may need to 
advocate for themselves in order to retroactively seek accom-
modations, something that could have been prevented had 
more systematic procedures been in place.

Standardized vs. Individualized Accommodations. DRCs are 
designed to offer students an array of accommodations to meet 
their needs. Many students encounter a standard set of chal-
lenges, and standardized accommodations have been devel-
oped. These standardized accommodations, such as note-taking 
and extended test time, are commonly employed accommoda-
tions that are meant to improve the learning experiences of stu-
dents with disabilities. However, at times, the standardized 
accommodations are insufficient to meet a student’s needs. In 
these cases, individualized accommodations are made when a 
student, DRC, and an instructor determine a unique accommo-
dation for the student.

Legal mandates and best practices for disability services call 
for an individualized approach to accommodating students 
(Cory, 2011; Meeks and Jain, 2015). Individualized accommo-
dations allow for each individual to be treated uniquely and are 
tailored to a student’s specific needs. Indeed, many of the DRC 
directors we talked to highlighted how they consider student 
needs and accommodations on a case-by-case basis and engage 
students in an interactive process of finding the appropriate 
accommodations. Directors also stated that it is not best prac-
tice to assume that two students with the same disability would 
necessitate the same accommodation for the same pedagogical 
practice in the same course, which is consistent with prior 
literature (Cory, 2011; Shaw and Dukes, 2001). However, the 
reality of the sheer number of students using the DRC at FI
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large-enrollment institutions means that many DRCs do have a 
set of standardized accommodations that they draw from when 
deciding how to accommodate students in traditional courses, 
including extended time for exams, reduced distraction testing 
environments, note-taking services, and interpreters. Impor-
tantly, many of the active learning–related challenges that DRC 
directors highlighted (Table 1) cannot be alleviated by using a 
standard accommodation. For example, a note-taker may be 
useful to a student in a traditional lecture but may struggle to 
accurately capture the thoughts generated in a small-group dis-
cussion. Further, the note-taker would need to be in the same 
group as all of the students who need this accommodation, 
which would be logistically challenging in a large class. As such, 
it is likely that most active-learning accommodations need to be 
individualized accommodations.

The current state of standardized and individualized accommo-
dations in active learning: We were interested in whether any of 
the DRCs had developed standardized accommodations for 
active learning, or a suite of accommodations that can alleviate 
common challenges experienced by students with disabilities. 
We found that none of the 37 DRCs had standardized accommo-
dations for active learning. DRCs exclusively developed individ-
ualized solutions for students on a case-by-case basis. In fact, all 
DRCs had provided students with an individualized accommo-
dation for active learning at least once, with a total of 141 
accommodations reported by directors. This is important, 
because it shows that DRCs can accommodate students with 
disabilities in active-learning courses. However, compared with 
standardized accommodations, individualized accommodations 
often take more time, resources, and effort from the DRC, 
instructor, and student. In Table 2, we highlight accommoda-
tions specific to active-learning practices that DRC directors 
described implementing for students with disabilities. Interest-
ingly, none of the institutions described using these accommo-
dations regularly. However, looking across institutions, we iden-
tified several accommodations that were implemented across 
multiple DRCs. In the following sections, we summarize some of 
the most frequently used accommodations across institutions.

Accommodations for Small-Group Work. DRC directors most 
frequently mentioned examples of providing accommodations 
for small-group work. Some of the example accommodations 
involve ensuring constructive group dynamics for students, such 
as allowing students to choose their own groups, instructors pre-
determining groups for students, and reducing group sizes or 
allowing students to work in partner pairs. This could mean that 
some students are assigned to the same seats and groups for the 
entire semester, which allows students to get to know their 
group mates and become comfortable working together. For stu-
dents who may have a difficult time interacting with group 
members face-to-face or who may be unable to attend class, 
directors facilitated students meeting with their groups virtually, 
using an online platform such as Zoom, where students could 
even interact with one another without their video turned on. 
Regarding constraints on the physical space of the classroom, 
DRC directors suggested, when possible, ensuring that the room 
had accessible tables, chairs, and furniture to facilitate small-
group work. However, given that many of these classroom 
spaces were not designed with group work and accessibility 
needs in mind, one director described requesting the instructor 

change the workplace setting to allow students to meet in the 
hallway or outside the classroom. In cases in which no other 
alternatives could be reached, some directors described allowing 
students to work alone or to complete an alternative assignment 
instead of working with their groups.

Accommodations for Clicker Questions. With regard to the 
use of clicker questions in the classroom, directors described 
giving access to questions before class for students who may 
need more time to process the questions or having them com-
plete the questions before or after class. This could be done by 
having the instructor post the slides and questions to the course 
learning management system or by requesting that the student 
visit the instructor’s office before or after class to receive the 
necessary materials. Other accommodations included provid-
ing students with more time to respond to the question by 
having the instructor read the question aloud before starting 
the timer or allowing a student who may need additional time 
to motion to the instructor after they have enough time to read 
the question. Additionally, DRC directors mentioned using 
classroom aides or volunteers to assist a student (e.g., a student 
with fine motor disabilities) in physically using the clicker. This 
individual could be someone who is hired by the university’s 
DRC or it could be another student volunteer in the class. 
Further, DRC directors recommended ensuring that the clicker 
meets accessibility standards. For example, this could include 
making sure that the buttons are large enough for the student 
to press or that the buttons are labeled in braille for a student 
with vision loss. Some directors have had instructors imple-
ment clicker systems that use mobile apps or computer 
programs, because these systems can be better for students if 
they are compatible with their existing adaptive technology 
(e.g., adaptive smartphones). Other directors mentioned that it 
is helpful if departments and universities use the same polling 
platform across courses for consistency for students who may 
receive clicker accommodations.

Accommodations for Cold Call/Random Call. DRC directors 
described several ways in which students can be accommo-
dated when instructors use cold call and random call. These 
accommodations typically involve an agreement between the 
student and instructor about how, if at all, the student wishes to 
be called on. For example, instructors can notify students before 
they will be called on, so the students have advanced notice to 
prepare. Alternatively, instructors can structure the class so that 
students discuss with their partners or groups before speaking 
out in front of the whole class to ensure that they have had time 
to prepare their answers and can speak on behalf of their 
groups. In other instances, directors described students only 
being called on if their hands are raised or being able to opt out 
or pass if called on. As an alternative to speaking out in front of 
class at all, some directors described not having particular stu-
dents be called on, and instead having students submit their 
answers through a written form.

Accommodations for Required Participation. Nearly all 
directors who discussed issues with required participation also 
described the use of a flexible attendance and participation 
form that is agreed upon by both the student and instructor. 
While missing class is often detrimental in active-learning 
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courses, this agreement form ensures that there are clear expec-
tations from both the student and instructor regarding partici-
pation in terms of the number of classes that can be missed or 
what constitutes adequate participation in the course. Some 
directors discussed situations in which students attend class vir-
tually by using Skype or Zoom to “attend” class from the hospi-
tal, home, or wherever they may be.

Accommodations for Online Activities. Several DRC direc-
tors mentioned that instructors worked with DRC staff and 
other university personnel, such as instructional designers, to 
ensure that videos are captioned and that tactile graphics or 
braille can be added to interpret online images or models. If an 
instructor does not know how to do this, many of the DRC 
directors mentioned having individuals in their offices who can 
help. This often takes time, so DRC directors suggested reaching 
out to their offices as soon as possible when instructors are con-
sidering implementing new technologies in their courses. There 
are other existing assistive technologies that can help students 
navigate their online activities, such as screen readers. How-
ever, DRC directors recommended that instructors ensure that 
the online activities and software they choose have accessibility 
features and work with most assistive devices that students may 
already be using. DRCs may be able to point instructors to com-
mon software companies used in their discipline that are most 
accessible to students. In cases in which students may have 
issues, directors said that either they or instructors notify soft-
ware companies if and when their products are inaccessible to 
student users.

What Steps Can DRC Directors and Instructors Take to 
Enhance the Experiences of Students with Disabilities in 
Active-Learning Science Courses?
We drew from the current literature and our conversations with 
DRC directors to develop a list of four suggestions for DRC staff 
and science instructors who are looking to create more inclusive 
active-learning environments for students with disabilities.

Students May Benefit from Instructors Being Transparent 
about Whether They Teach in an Active-learning Way and 
What Specific Active-learning Practices They Tend to 
Use. To better accommodate students with disabilities in 
active-learning classrooms, DRCs need to know which science 
courses are taught in active-learning ways and what practices 
instructors tend to use so that they can proactively identify solu-
tions for students with disabilities who are enrolled in the 
courses before students start a class. Many DRC directors recom-
mended that instructors provide both the DRC and the students 
information about how their science courses will be taught. 
Being explicit whether one teaches in an active-learning way 
and what active-learning practices are used in a course (e.g., 
small-group work, clicker questions) in the syllabus and course 
directory could be helpful for DRCs and students working to 
identify proactive accommodations before the class begins. We 
encourage DRC directors to consider a systemic collection of 
course syllabi or to survey instructors yearly about which 
courses are taught using specific active-learning practices. If 
this process is too time-intensive for the DRC staff, the onus 
could be placed on instructors by having them voluntarily send 
their syllabi or course descriptions to the DRC to convey which 

active-learning practices are used in the class. Having access to 
this information about active-learning practices would allow 
DRCs to engage students in the accommodation process proac-
tively.

Students May Benefit when Instructors Proactively Design 
Their Courses to Be Inclusive of Students with Disabili-
ties. DRC directors suggested that instructors design their 
courses to be inclusive of students with disabilities and urged 
universities to find ways in which they can provide instructors 
with the necessary resources and support to make their class-
rooms more inclusive. Specifically, directors suggested that 
instructors could incorporate elements of universal design for 
learning (UDL; Rose and Meyer, 2002), which is a consistent 
recommendation among other studies of disability services staff 
(Kalivoda and Totty, 2004; Burgstahler and Moore, 2009; 
Florida College System, 2009). UDL is a framework, derived 
from architecture, that attempts to design accessible learning 
environments and curricula to accommodate all learners with-
out specialized adaptation or accommodation (Rose and Meyer, 
2002; Burgstahler and Cory, 2008). Common examples of 
implementing UDL in college science courses could include 
ensuring that all videos are closed-captioned, text sources are 
compatible with screen readers, and additional time is provided 
for assessments and activities for all students (e.g., giving all 
students 10 minutes to take a quiz that may only take 5 minutes 
for most students). Several directors also mentioned that they 
have personnel on staff who are trained in UDL principles and 
are willing to help instructors implement UDL in their courses. 
The use of UDL principles in college science courses could cre-
ate a more inclusive environment for all students, including stu-
dents with disabilities.

When Proactive Accommodations Are Not Possible, DRCs 
and Instructors Can Support Students with Disabilities as 
They Navigate the Retroactive Process in Seeking Accom-
modations. Research has shown that individuals with disabili-
ties can experience difficulties with self-advocacy and may spe-
cifically struggle with revealing to instructors their need for 
accommodations (Lynch and Gussel, 1996; Brinkerhoff et al., 
2002; Hong, 2015). For many students, college is the first time 
that they are solely responsible for advocating for their disabili-
ty-related needs (Eckes and Ochoa, 2005; Ochoa, 2007); as 
such, DRC directors described supporting students by coaching 
them about how to talk with their instructors about their dis-
abilities and their need for accommodation.

Instructors can support students by making an announce-
ment on the first day of class or on their syllabi that invites 
individuals with disabilities to approach them if they encounter 
a challenge in their classrooms. Further, instructors can express 
their willingness to work with students with disabilities to pro-
vide appropriate accommodations and can provide students 
with information about an institution’s DRC. Additionally, 
instructors can survey students about their identities (e.g., gen-
der, college-generation status, commute time to campus) to get 
a sense of who is in the class and the challenges they may 
encounter. As part of this survey, instructors could ask about 
disability status (see Supplemental Material for an example 
survey question). This would allow instructors to reach out to 
students who respond to this question to discuss proactive 
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accommodations based on the specific active-learning exercises 
used in the course. The survey question uses the same catego-
ries of disabilities presented in this paper and could be used in 
future research to continue to uncover unique challenges and 
accommodations in active-learning science courses from the 
perspectives of students with specific disabilities.

Standardize Active-Learning Accommodations. While there 
was no standardized set of accommodations that instructors 
could turn to when trying to accommodate a student in an 
active-learning class, we noted that many of the accommoda-
tions that were developed for students were the same across 
institutions. However, there were also accommodations that 
were only used by one or two institutions. As such, sharing 
information about what individualized accommodations have 
been developed for students with disabilities in active-learning 
classrooms may save time and effort for DRCs. It is also possible 
that students at different institutions experience similar chal-
lenges and thus one institution may have potential solutions 
that another could benefit from. Overall, we lobby for increased 
crosstalk among DRCs about active learning through organiza-
tions such as the Association of Higher Education and Disability 
and hypothesize that sharing information about developed 
accommodations could benefit both DRCs and students.

TAKEAWAYS
As college science classrooms are increasingly adopting 
active-learning practices, it is imperative that the science educa-
tion community consider what challenges active learning may 
pose for students with disabilities, how stakeholders are work-
ing together to alleviate such challenges, and what is working 
with regard to making active learning more inclusive for stu-
dents with disabilities. We advocate that a multipronged 
approach is needed: examining these questions through the 
lenses of students with disabilities, science instructors who 
teach in active-learning ways, and DRC directors who imple-
ment accommodations across college campuses.

As a first step, we probed the perspectives of DRC directors. 
Through interviews with 37 DRC directors, we have begun to 
identify an array of challenges that active learning may pose 
for students with disabilities in college science. However, 
there are accommodations available that can be used to lessen 
such challenges, although there seem to be no standardized 
accommodations for students with disabilities in active-learn-
ing classes, and the majority of accommodations are put in 
place retroactively, after students have begun their course 
work. Additionally, these interviews revealed key ways in 
which DRCs and instructors can make active-learning science 
classes more inclusive: by being transparent and upfront 
about which active-learning practices are incorporated into 
specific science classes, by proactively designing courses to be 
inclusive of students with disabilities, by helping students 
navigate retroactive accommodations when proactive accom-
modations are not possible, and by standardizing active-learn-
ing accommodations.

While this essay was focused on active learning, we argue 
that we can use the guiding questions that we present in this 
essay to examine how inclusive other science learning environ-
ments are for students with disabilities, including undergradu-
ate research experiences, lab courses, or traditional lecture 

courses. If we truly want to move toward creating a more 
diverse scientific community, then it is imperative that we, as 
education researchers and instructors, devote more time and 
effort to understanding the experiences of undergraduates with 
disabilities in science. If we do not make a substantial effort to 
be more inclusive of these individuals, and do not move swiftly 
to accommodate students as we transition our science class-
rooms from traditional lecture to active learning, then we may 
be losing out on retaining some of the best and brightest minds 
in science.

POSITIONALITY
One author of this essay has a physical disability and has previ-
ously used DRC accommodations as an undergraduate and 
graduate student (L.E.G.). Additionally, all authors on this essay 
are proponents of active learning and have taught biology 
classes using active learning. We are all working to make our 
own active-learning teaching more inclusive for students with 
disabilities and recognize that this is a very difficult, yet import-
ant, action to take.
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