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Abstract

Universal Design for Learning is not widely used in postsecondary STEM education. The purpose of this literature
review is to synthesize the empirical literature using Universal Design for Learning in postsecondary STEM education
for all learners. The criteria for this review are (a) empirical literature in (b) peer reviewed journals (c) published after
2006. Keywords used were STEM, UDL/UDI/Universal Design, and postsecondary/university/college/higher education.
This review identified four studies and three literature reviews that met the search criteria; the analysis of the identified
literature provides a model for how Universal Design for Learning can impact postsecondary STEM instruction,
including an increase in inclusive teaching methods and self-advocacy from students with disabilities, and leads
to recommendations for additional research.
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Introduction
Nationally, fewer than 40% of undergraduates who
intend to major in a STEM (science, technology, engi-
neering, math) field complete a STEM degree (Olson
and Riordan, 2012). Economic projections point to the
need for an increase in the number of STEM degrees
produced nationally (Olson and Riordan 2012). Many
students with disabilities (SWD) are capable of comple-
ting STEM degrees and achieving STEM careers. How-
ever, many qualified students drop out before
completing their college degrees, and individuals with
disabilities represent an undertapped population in
STEM (Stamp et al., 2014). Diverse learners are capable
of becoming talented professionals in STEM, but they
need opportunities to develop (Roberts 2010).
SWD have increased opportunities to attend post-

secondary institutions (Newman et al., 2011). At 2-year
and community colleges, SWD are significantly more
likely to enroll in STEM majors compared to students

without disabilities (SWoD) (Lee, 2011) demonstrating
an interest in STEM careers that does not currently re-
sult in equal representation. Surprisingly, in light of the
reverse trend in the population of SWoD, low-income
SWD are more likely to select STEM majors, possibly to
increase their chances of securing employment, as indi-
viduals with disabilities are employed at a much lower
rate (18.28%) compared to individuals without disabil-
ities (63.82%) (Lee, 2014). However, Newman et al.
(2011) reported based on the National Longitudinal
Transition Study-2 (NLTS2) that less than 66% of
students with disabilities enrolled in any 4-year pro-
gram actually complete the program within 6 years
(SRI International, 2002). Completion rates between
disabilities also fluctuated. Approximately, only 38.8%
of students with Autism completed their postsecondary
education (Newman et al., 2011).
Large universities (i.e., > 20 k students) often present

all undergraduates in STEM fields with an array of insti-
tutional barriers that can be difficult to overcome. These
obstacles can be compounded for students with dis-
abilities (SWD) who may struggle with large class sizes,
fast pace of instruction, lack of scaffolding in the
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curriculum, precision of the content, and the pedagogical
approach from STEM faculty (Street et al., 2012). Tra-
ditional institutional reform efforts focus on system-level
changes in instructor behaviors and supports. However,
current institutional reform efforts have not had an imme-
diate wide-scale impact on the attrition rate of STEM
majors (Basham & Marino, 2013). Universal Design is a
promising strategy to support SWD, which emphasizes
multiple ways of presenting curriculum to engage all
learners (Basham & Marino, 2013).
A review of literature in 2011 on Universal Design in

postsecondary education suggested UDL in postsecondary
education is lacking a significant research base (Roberts et
al., 2011). This systematic review of empirical literature
will investigate research involving Universal Design in
higher education and how UDL is implemented in post-
secondary education for STEM majors to help retention
and persistence of students with disabilities.

Universal Design’s roots in architecture
The term “Universal Design” (UD) was coined in 1988
by architect Ron Mace and his colleagues at North
Carolina State University (Fig. 1). Mace defined “Univer-
sal Design” as “the design of products and environments
to be usable by all people, to the greatest extent possible,
without the need for adaptation or specialized design”
(ACCESS Project, 2011, p. 1; U.S. Department of Hous-
ing and Urban Development, 1988). As architects, Mace
and his colleagues were interested in designing buildings
and roadways accessible to the entire public, including
those with disabilities (College of Design, N. S. U, 2008).
A familiar example of UD is the sidewalk “curb cut,”
which allows individuals with mobility disabilities to
more easily transition from a sidewalk in to the roadway.
While designed to meet the needs of individuals with
disabilities, these curb cuts also improve the experience
of individuals pushing strollers, bicyclers, and many

Fig. 1 Timeline of CAST and UDL
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others. Table 1 provides the seven principles Mace’s
group developed to guide Universal Design in archi-
tecture in addition to the principles designed for
learning and instruction.

History of CAST and Universal Design for
Learning
In 1984, Anne Meyer, David Rose, Grace Meo, Skip
Stahl, and Linda Mensing from the North Shore Chil-
dren’s Hospital in Massachusetts created the Center for
Applied Special Technology (CAST) with the goal of
using technology to enhance learning for students with
disabilities in grades K–12 (Center for Applied Special
Technology 2011). CAST has become a leading author-
ity on adopting the principles of UD for education,
through Universal Design for Learning (UDL). Instead of
focusing on accommodations for students with disa-
bilities, UDL provides a framework to change the actual
learning environment (Fovet et al., 2014). CAST’s sem-
inal paper introduced the three principles of UDL: using
multiple means of representation, expression and action,
and engagement (Basham & Marino 2013). Representa-
tion provides varying methods for learners to perceive
information. Expression and action provides students
options for planning and performing content-specific
tasks. Engagement provides opportunities for students to
stay involved and motivated in their learning (Center for
Applied Special Technology, n.d.). The 3 principles are
further described by 9 guidelines and 31 specific
checkpoints.
In 2008, the Higher Education Opportunity Act pro-

vided the first statutory definition of UDL as “a scienti-
fically valid framework for guiding educational practice
that- (A) provides flexibility in the ways information is
presented, in the ways students respond or demonstrate
knowledge and skills, and in the ways students are en-
gaged; and (B) reduces barriers in instruction, provides
appropriate accommodations, supports, and challenges,
and maintains high achievement expectations for all stu-
dents, including students with disabilities and students who
are limited English efficient” (U.S. Department of Educa-
tion, 2008, p. 103). Additionally, the Higher Education
Opportunity Act included guidelines for implementation

in postsecondary settings and preservice teacher pro-
grams. CAST continues to build on the concept that UDL
should focus on changing content and curriculum, not
students. To this ends, CAST (2011) has developed a
number of resources, such as the “UDL on Campus” web-
site, providing postsecondary educators resources for
making the classroom accessible to all students; the UDL
curriculum toolkit, a web-based platform for developing
web-based curricula and content based on UDL (http://
udl-toolkit.cast.org/home); Universal Design for Learning:
Theory and Learning, a multimedia book summarizing a
decade of research and practice (Meyer et al. 2014); and a
variety of free learning tools aimed at educators, parents,
and students (http://www.cast.org/our-work/learning--
tools.html#.WNv7yVXyuUk) (Center for Applied Special
Technology, 2011).

Universal Design in Postsecondary Education
The majority of research relating to UDL has been con-
ducted in the K–12 education setting (Rao et al., 2014).
In 2001, researchers at the University of Connecticut
expanded on the Universal Design for Learning (UDL)
and created the nine principles of the Universal Design
for Instruction (UDI) to aid faculty in the postsecondary
setting in increasing access to curriculum for diverse
learners (Rao et al., 2014). As shown in Table 1, UDI
retains the seven principles from UD in architecture and
adds two principles specific to the educational setting.
Universal Instructional Design (UID) is a third com-
monly used framework for applying UD in postsecon-
dary education, derived from Chickering and Gamson’s
principles of food practice for undergraduate education
(Chickering & Gamson, 1987; Higbee & Goff, 2008).
All students learn in many different ways, whether

they have a disability or not. Postsecondary courses
designed with UDL and include technology applications
provide all students with multiple ways to access the
curriculum (Izzo and Bauer, 2015). Students without
disabilities also benefit from a UDL classroom the same
way students with disabilities benefit. They are able to
be more engaged and motivated and have a greater
interest in their own education (Ralabate, 2011). UDL
has provided a framework that challenges the idea of a

Table 1 Universal Design models and their principles

Model Universal Design (architecture) Universal Design for Learning Universal Design for Instruction

Principles 1. Equitable use
2. Flexibility in use
3. Simple and intuitive
4. Perceptible information
5. Tolerance for error
6. Low physical effort
7. Size and space for approach and use
(Burgstahler, 2009)

1. Provide multiple means of representation
2. Provide multiple means of action and expression
3. Provide multiple means of engagement
(Meyer et al., 2014)

1. Equitable use
2. Flexibility in use
3. Simple and intuitive
4. Perceptible information
5. Tolerance for error
6. Low physical effort
7. Size and space for approach and use
8. A community of learners
9. Instructional climate
(Burgstahler, 2009)
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“one-size-fits-all” way of learning. Diversity in class-
rooms is more than students with disabilities versus
students without disabilities. UDL continues to make
learning accessible to all students (Edyburn, 2005).
Universal Design is still in its early stages of develop-

ment in the educational setting (Basham & Marino,
2013; Rose et al., 2006). Rose et al. (2006) recognizes the
distance between research and application of UDL in
secondary settings and theory. Presence of UDL in
graduate education is rare (Rose et al., 2006).

Results of prior literature reviews
Roberts et al. conducted a 2011 literature review on UDL
in postsecondary education, using the following criteria
for their search: (a) empirical studies in peer-reviewed
journals; (b) published 2000 or later; and (c) use of UDL,
UDI, UID, and UD in postsecondary, college, university,
and higher education. Their review identified just eight
studies, as shown in Table 2, indicating a lack of research
in the effectiveness of UDL in postsecondary settings
(Roberts et al., 2011). Most articles focused on student
and faculty perspectives of UDL or training preservice
teachers and faculty members to implement UDL. Roberts
et al. (2011) found the research lacked studies using
quantitative methods and studies exploring technology
aligned with UDL. Based on these findings, Roberts et al.
recommend that future research “operationalize the prin-
ciples of UDI and investigate its impact on the outcomes
of postsecondary education students with and without
disabilities” (p. 5).
Rao et al. (2014) conducted a broader review in 2014,

focusing on both Pre-K–12 and postsecondary UD educa-
tional models (Rao et al., 2014). They used the following
inclusion criteria (a) empirical studies; (b) conducted in
Pre-K–12 or postsecondary education; (c) referenced
UDL, UDI and/or universal instructional design (UID);
and (d) published in peer-reviewed journals. Rao et al.
(2014) identified 13 studies, of which five were at the post-
secondary level and only two used quantitative methods.
Results of the two employing quantitative methods indi-
cated an increase in student performance when UDL
principles were implemented. In the first study, Schelly,
Davies, and Spooner (2011) indicated an increased willing-
ness of instructors to implement UDL in their lessons and
an improvement in students’ perceptions about how the
instructors enacted the principles of UDL (presented

information, engaged students, allowed student to express
comprehension) after instructor training. The second
study by Spooner, Baker, Harris, Ahlgrim-Delzell, and
Browder (2007) indicated an increase in preservice
teachers’ ability to design lesson plans aligned with UDL
after a 1-h training, compared to a control group.
Seok et al. (2018) conducted a study to review UDL

principles in postsecondary education for students with
and without disabilities. They reviewed 17 empirical
studies, using the following parameters: (a) participant
information, (b) courses and delivery mode, (c) inde-
pendent and dependent variables, (e) implementation
strategies, and (f ) effectiveness of implementation. The
results of the literature review showed 15 studies with
effective strategies using UDL in the postsecondary
setting. Each study used some aspect of the Universal
Design framework. The findings of this literature review
reinforce the need to provide multiple means of repre-
sentation, expression, and engagement in all coursework.
Students with and without disabilities benefit from the
use of the UDL framework.
While researchers have conducted reviews on literature

on Universal Design (Rao et al., 2014; Roberts et al., 2011;
Seok et al., 2018), the literature reviews do not provide a
systematic review of UDL in STEM fields. Rao et al.
(2014), Roberts et al. (2011), and Seok et al. (2018)
conducted systematic literature reviews to articulate
current status and future direction for UDL from
Pre-K–12 to postsecondary institutions regardless of
academic subjects or disciplines. This literature review
will fill the gap in relation to UDL in postsecondary
STEM programs.

Prior literature reviews
Prior literature reviews are listed in Table 2.

Purpose of the study
This literature review seeks to synthesize the existing
literature on UD in postsecondary education, specifically
for STEM majors. We addressed one question in our
literature review: What quantitative and/or mixed
methods, empirical research has been done on using the
UDL framework in postsecondary STEM majors for
students with disabilities?

Table 2 List of literature reviews on UDL

Author Number of articles reviewed Types of articles reviewed

Roberts et al. (2011) 8 Pre-K–12 articles referencing universal design educational models
Postsecondary articles referencing universal design educational models

Rao et al. (2014) 13 Postsecondary, college, university, or higher education articles on UDL/UDI/UID/UD

Seok et al. (2018) 17 Focus on application of UDL principles for postsecondary students with and without disabilities
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Method
We searched five databases, cataloging empirical liteature
on education, psychology, and science: EBSCOhost to
search ERIC, ProQuest, Science Direct, Web of Science,
and Sage Publication. The following keywords were
used: STEM, UDI/UDL/UD, and postsecondary/col-
lege/university/higher education; articles published be-
fore 2006 were excluded in order to include only recent
research. We used Boolean search terms (AND, OR) in
order to limit our searches. We narrowed the identified
article set (initially 1202 articles) to UDI/UDL in post-
secondary STEM education of students with disabilities.
We focused on empirical literature, defined as studies
employing an experimental or quasi-experimental design,
and mixed methods research to identify the impact of
UDL on postsecondary STEM education; thus, we
excluded editorials, rejoinders, qualitative analysis, and
meta-analysis. As shown in Fig. 2, our final analysis
yielded just four studies using quantitative and/or
mixed methods to explore the impact of UDL on
post-secondary education.

Review of research
UDI/UDL in education
The list of UDL articles is shown in Table 3.

Results
Spooner et al. (2007) explored the effects of professional
development on including UDL principles into lesson
planning and how it affected student’s performance in
class. Seventy-two graduate and undergraduate students
participated in the study at a southeastern university.
The participants in the study were enrolled in the
following courses: (a) General Curriculum Access, (b)
Instructional Planning of Lesson Plans, (c) Middle-Grade
Science Methods, and (d) Middle-Grade Math Methods.
Students were randomly placed in either the control

or the experiment group by pulling names from a hat.
The intervention consisted of a 1-h lecture on UDL and
how to incorporate the principles into a lesson plan to
include all students in the lesson (the control group
received the UDL lesson after the posttest). Students
then had to construct their own lesson plans based on a
case study provided to them with a student with a severe
cognitive disability. The control group had business as
usual. The posttest consisted of a new case study in
which both groups had to construct a lesson plan uti-
lizing the principles of UDL. A 6-point scoring rubric
was used to grade the lessons. A 3-factor ANOVA with
repeated measures was completed for each of the
dependent variables. Statistically significant effects were
found for the total pretest and posttest. The treatment

Fig. 2 Number of peer-reviewed articles found on STEM-based key terms
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group saw increased means in both general and special
educators between their pretest and posttest. The con-
trol group did not find an increase in the mean scores
from pretest to posttest.
The authors provided an hours’ worth of instruction in

UDL planning improves lesson-planning skills. Teachers
who thought they were restricted by time and a lack of
instruction made improvements in their planning skills to
include UDL components which would include students
with disabilities in their lessons.
Street et al. (2012) investigated the effect of training

small group leaders in Universal Design on the utility of
Peer-Led Team Learning (PLTL) for students with lear-
ning disabilities and/or ADHD taking introductory
chemistry and calculus courses. PLTL is a popular

academic support model in higher education where
junior- and senior-level students who excelled in courses
lead small group study sessions focused on strengthening
students’ collaboration and problem-solving skills. Prior
data indicated that SWD did not get the similar boosts in
their academic achievement from PLTL as their peers
without disabilities. Street et al. (2012) trained experienced
PLTL leaders in UDI and investigated the impact of the
revised model, Mastery PLTL (MPLTL), on small groups
of exclusively SWD. The researchers used both quanti-
tative and qualitative measures, including variables such
as course GPA, cumulative GPA, STEM persistence data
(registering for STEM classes in the next semester), pre-
and postintervention scores on the Learning and Study
Strategies Inventory (LASSI), and a course evaluation. The

Table 3 List of UDL articles

Author
(Year)

Methodology n size Summary of findings What Works
Clearinghouse
Outcomes

Spooner,
Baker,
Harris,
Ahlgrim-
Delzell,
Browder
(2007)

Quantitative 3 factor ANOVA
*Comparing class
*Treatment group
*Pre- and posttest score

72 graduate and
undergraduate students

Statistically significant results within the
pre- and posttest

Meets WWC
group design
standards without
reservations

Street et
al. (2012)

Quantitative and qualitative
*Course GPA
*Cumulative GPA
*STEM persistence data
(registering for STEM
classes in the next
semester)
*Pre- and postintervention
scores—Learning and
Study Strategies Inventory
(LASSI)
*Course evaluation
*Focus group intervention
was Peer-Led Team
Learning

16 college freshmen or
sophomores with LD or
ADHD

Course and cumulative GPA showed
no statistically significant difference
between treatment group and control
group.
LASSI scores showed significant increases
in the areas of skill, will, and
self-regulation.
14 students persisted (2 found ineligible
academically)
In the focus groups, students found
peer-led team learning to be helpful.

Meets WWC
group design
standards with
reservations

Moon et
al. (2011)

Mixed-methods
*McConney, Rudd, and
Ayres’ results synthesis
method
*Campbell’s pattern matching method
*Workshop survey
*Focus group protocols
*Classroom observations

15 faculty members Faculty claim the intervention led them
to use more inclusive teaching methods.

Meets WWC
group design
standards with
reservations

Kreider et
al. (2018)

Mixed-methods qualitative data
*Meeting notes
*Written feedback sheets
*Audio recordings
*Group meetings

Quantitative data
*Academic Behavioral Confidence
Scale (ABCS)
*Institutional Integration Scale (IIS)
*Personal Growth Initiative Scale

(PGIS)
Survey questions

52 undergraduate STEM
students with learning
disabilities registered with the
campus disability office

Statistically significant improvements in
self-reported ratings in STEM professional
development and self-advocacy
Statistically significant increase in the ABCS
scores pre to post.
Significant increase in IIS scores.
No significant change in PGIS.

Meets WWC
group design
standards without
reservations

GED general education students, HID high incidence disability, UDL Universal Design for Learning
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study did not include initial GPA scores, and as a result,
the researchers could not make a comparison on student
growth. Sixteen students participated in the study across
two semesters.
Peer mentors attended a 1-day orientation workshop

and weekly 1-h seminar on UDI and participated in
weekly hour-long sessions focused on training them to
present information in ways more accessible to students
with information-processing and/or attentional needs.
Additionally, they attended 1-h weekly preparation
sessions with the PLTL mentors to review the week’s
problems. MPLTL leaders created written and video-based
“templates” based on a UDI principle, which were defined
as “any tool or strategy that enhances students’ under-
standing, retention, or application of course concepts, for-
mulas or procedures” (Street et al., 2012, p. 367).
The intervention did not result in a statistically signifi-

cant difference between the comparison groups based
on average course and cumulative GPA. In the first
semester, SWD who participated in the MPLTL sessions
had the lower course GPAs compared both to SWD who
did not participate in MPLTL and all students. In the
second semester, MPLTL students outperformed non-
participating SWD in chemistry, but not calculus, where
all SWD outperformed the general population. Two
students were disqualified to continue in their STEM
major after the study due to academic ineligibility.
However, the other 14 students had a higher rate of
persistence (715) compared to non-participating SWD
(61%). The LASSI showed significant improvement in all
three focus areas, including skill, will, and self-regula-
tion. MPLTL students found the intervention to be help-
ful in providing strategies to study and perform better
on assignments.
Moon et al. (2011) published recommendations for

evaluating programmatic interventions aimed at impro-
ving postsecondary STEM education for SWD and
included preliminary findings from SciTrain University.
SciTrain University combines in-person workshops to
inform faculty about disabilities and working with SWD,
with a focus on using accessible pedagogy in large lecture
classes, laboratories and online learning environments,
and online courses to support use of project resources at
external institutions. The evaluation employed mixed-
methods, including demographic and performance data
for students enrolled in SciTrain courses and classroom
observations and faculty online journal reflections to
determine the efficacy of training given to faculty mem-
bers from two different universities (Moon et al., 2011).
Fifteen faculty members from Georgia Tech and University
of Georgia participated in the study, though it was noted
retention of members was difficult. Student GPAs were
tracked for 2 years. While preliminary analysis of students’
course-by-course grades did not indicate an improvement

in student performance, SWD reached their goals of course
completion and passing grades. Classroom observations
indicated an increase in accessibility for SWD, including
improvements in class note takers, oral communication,
visual aids, and electronic learning support. Journal reflec-
tions showed an increase in the application of UDL strat-
egies in trying to make better class materials and using
different teaching methods to engage all students in the
lessons (Moon et al., 2011).
Kreider et al. (2018) researched the benefits of the Com-

prehensive Support for STEM Students with Learning
Disabilities (CS3LD), a campus-based framework for
supporting students with disabilities. The CS3LD model
supports students with learning disabilities (LD) at
three different levels, institutional, personal, and inter-
personal. At the institutional level, experts in LD were
employed while the personal and interpersonal supports
were simultaneously offered. Support for academics
included career support and mentorship. The model also
focused on the student’s health and well-being.
Kreider et al. (2018) utilized a mixed-methods design

for their 4-year project. Qualitative data consisted of
focus group discussions, participant communications,
and individual interviews. Quantitative data came from
survey and implementation data, including the
Academic Behavioral Confidence Scale (ABCS), the
Institutional Integration Scale (IIS), the Personal Growth
Initiative Scale (PGIS), and survey questions. The
researchers used a one group pre/posttest approach. The
goal of the project was to analyze “model implemen-
tation, implementation outcomes, and potential for insti-
tutional adoption of model activities” (p. 3). The study
was conducted at the University of Florida and included
52 undergraduate STEM students with LD. Mentors
consisted of 34 faculty members and 57 graduate
students and were also instructed in and implemented
the principles of UDL in their sessions. Study experts in
LD held monthly group discussion meetings with the
undergraduate participants. Undergraduate participants
also met individually with their graduate student mentor
at least bi-weekly.
Results of the study showed an increase in the

self-efficacy of the undergraduate participants. Scores
from the ABCS and the IIS showed a statistically signifi-
cant increase compared to baseline scores. Scores from
the PGIS did not significantly change. Overall results of
the study showed a positive change in success for STEM
students with LD.

Conclusions
As more students with disabilities endeavor to enter
STEM fields, STEM faculty need to be prepared to
engage all students in their lessons (Newman et al.,
2011). Universal Design for Learning is one way to make
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every lesson accessible to every student. By making
STEM content accessible to all students, colleges and
universities may see an increase in STEM enrollment by
underrepresented populations (Newman et al., 2011).
Using UDL in postsecondary education is one way to

decrease the barriers students with disabilities face in
STEM education. Creating classrooms that are accessible
to all students opens pathways for students with disabi-
lities they may not have considered before. Universal
design has been researched at the secondary level and
shows marked improvement for students with disabi-
lities (Rao et al., 2014). Continuing the research that is
done at the secondary level can help students with
disabilities transition more smoothly into postsecondary
STEM majors. Projects that focus on helping professors
and instructors create syllabi, lessons, and assessments
that are accessible will lead the way for students of all
abilities to be successful in STEM fields. As more
students with disabilities enroll in STEM courses,
instruction needs to be tailored to fit the needs of all
students. Planning ahead for all abilities, which the UDL
framework advocates, will help relieve stress from pro-
fessors trying to adapt at the last minute for unique
student abilities. Knowing lessons are already planned
and take into account learner variability will also provide
a level of comfort for students knowing they will be
supported throughout their coursework.
The number of empirical research studies exploring

the efficacy of UD for postsecondary STEM education
remains too small to indicate widespread success of the
model and to provide examples for interested instruc-
tors. While a few empirical research articles were found
in this review, many faculty are already implementing
the principles of UDL (Basham & Marino, 2013). Most
research on UDL in postsecondary education has been in
non-STEM majors. Many studies qualitatively examined
the perspectives of students and faculty on the use of
UDL in postsecondary education. However, there is
limited evidence on the results of using UDL in a post-
secondary setting, specifically targeting student growth.
Since executive function (EF) skills are common across
several diagnoses, including attention deficit hyperactivity
disorder, learning disabilities, and autism spectrum
disorder, we suggest EF disorders are an important
focus for future research (Barkley, 2012; Denckla,
2007; Pellicano, 2012).
Additionally, researchers should be specific about the

types of instruction they are investigating. Recent calls
in postsecondary STEM education emphasize the need
for “active learning,” which often includes group work
and increased need for self-regulation both during and
outside of formal class time. While these strategies have
shown benefit for students overall (Freeman et al., 2014),
the research base does not exist to determine their

effectiveness for SWD. This research is necessary be-
cause active learning could provide both advantages and
disadvantages for students with EF disorders. For
example, while a variety of instructional practices, such
as mini-lectures, think-pair-share, demonstrations, and
student-led presentations, may provide multiple means
to access information (aligned with UDL), the many
small, timed assignments that result may tax executive
function and be difficult for students to track. Group
and teamwork may allow SWD to capitalize on strengths
and minimize impact of weaknesses, but groups or
teams may not be well composed, may draw attention to
students’ weaknesses, and may tax social skills. In
redesigned learning spaces, the instructor’s presence
throughout entire classroom and use of student work may
help hold attention; however, there may be no “front” of
the classroom, leading to difficulties with attention.
Given the lack of research found for UDL in post-

secondary STEM, additional research is necessary to
validate the effectiveness of the UDL principle in this
setting. The National Science Foundation, the U.S.
Department of Education, and the National Institute
of Health have funding opportunities for research in
postsecondary STEM education for underrepresented
populations.

Limitations
Several limitations may affect the results of this review.
Relevant articles may not have been indexed by data-
bases searched or may have used different key terms.
Our search focused on “STEM,” and articles may
emphasize a specific discipline within STEM (such as
physics). Additionally, some articles used the ideals of
UDL but did not classify their approach as UD and were
not included. Articles not published in peer-reviewed
journals were not included in this search. In a search on
the National Science Foundation’s website, two ongoing
projects were found to increase the number of students
with disabilities in STEM majors. The components used
in each project were based on the three UDL principles,
however either the project did not use the term UDL or
it did not have research based articles that met the three
criteria used in this review: STEM, postsecondary,
and UDL.
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