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Abstract. Universal design for learning (UDL) ensures that content is accessible to
the largest audience by removing learning impediments (CAST, 2011a). However,
few scholars have surveyed students about how much UDL they encounter in their
courses or how important they perceive these course modifications to be, especially
in a post-secondary context. To this end, students at a Canadian college were
surveyed. In a follow-up survey, faculty were also asked to report on how they
thought their students perceived and valued their UDL usage. UDL perceived usage
and perceived usefulness data were compared across both students and faculty and
there was much agreement across the samples. Disagreements are discussed.

Keywords: universal design for learning, student perception, faculty perceptions,
usage, usefulness

Universal design refers to the idea of crafting physical spaces that maximize
usability for as many people as possible. It is conceptually rooted in 1980s
architectural circles, specifically those established by North Carolina State
University’s Ron Mace. From architecture, educators adapted and applied the
concept to the learning environment. Reframed as universal design for learning
(UDL), teachers, instructional designers, and curriculum specialists (notably Anne
Meyer, David H. Rose, and their colleagues at the Harvard Graduate School of
Education and the Center for Applied Special Technology, CAST) considered how
best to make all course components barrier-free. To be most successful, advocators
argued that UDL guidelines should be used to frame a course from its inception,
rather than retrofitting a course after the fact. Properly applied to all facets of
learning, UDL would conceivably benefit all learners, and not solely those
individuals with learning challenges or students with disabilities (CAST, 2011a;
Courey, Tappe, Siker, & LePage, 2012; Meyer, Rose, & Gordon, 2014). Reducing
the barriers and impediments facing all students also meant that individuals would
no longer need to self-identify as requiring accommodations.

While any educator should ensure that subject content is flexible and accessible to
the greatest number of students, this is especially important in higher education for
two reasons. First, the number of students with mental health or other learning
barriers is on the rise (Fichten, Jorgensen, Havel, & Barile, 2006; Ontario University
& College Health Association, 2016; Raue & Lewis, 2011), which alone warrants
revisiting UDL principles in curriculum development. Some have reported that as
many as 60-80% of students with disabilities in higher education make the decision
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not to disclose (and therefore not obtain the required services) for fear of
stigmatization by their peers, instructors, or community (Black, Weinberg, &
Brodwin, 2014; Claiborne, Cornforth, Gibson & Smith, 2010; Marshak, Van Wieren,
Ferrell, Swiss, and Dugan, 2011; Schelly, Davies, & Spooner, 2011; Wagner,
Newman, Cameto, Garza & Levine, 2005). Following the principles of UDL allows for
the reduction of learning barriers between students with disabilities and those
without, without the need for students to disclose their disability to others (Al-
Azawei, Serenelli, & Lundqvist, 2016). A recent meta-analysis showed almost
exclusively positive student outcomes, including increasing student satisfaction and
engagement (Al-Azawei et al., 2016). Second, researchers also suggest that
culturally diverse learners benefit from the implementation of UDL principles (Chita-
Tegmark, Gravel, Serpa, Domings, & Rose, 2012); this is important when
considering the increasing number of international students on our campuses
(Statistics Canada, 2016). As scholars rightly note: “the traditional teaching
approach of ‘one-size-fits-all’ cannot meet learner diversity in contemporary
learning” (Al-Azawei et al., 2016, p. 53). While anecdotal evidence has long
suggested that individuals learn in ways that are specific to them, new knowledge
produced within the past twenty-five years or so has certainly “elucidated the great
variability of the human capacity to learn” (Meyer, Rose, & Gordon, 2014, p. 49).
Therefore, a curriculum that is both UDL based and culturally informed is key to
meeting the needs of our increasingly diverse twenty-first century classrooms.

The UDL Framework

CAST developed the UDL framework (see Appendix A for graphic organizer; CAST,
2011b) to include 3 principles (divided into 9 more specific guidelines, each of
which further sub-divide into multiple checkpoints): multiple means of
representation, multiple means of action and expression, and multiple means of
engagement (CAST, 2011a). Instructors are guided to craft lessons and courses
with built-in scaffolds and approaches that will support and meet the needs of all
students, which includes providing materials to learners in various formats, allowing
flexibility in how students demonstrate their learning, and motivating students to
become active agents in their own learning (Courey et al., 2012). According to Rose
and Strangman (2007), these principles mirror three key features of any learning
environment and map on to three different learning networks in the brain. The what
of learning (course content) is located in the posterior regions of the cortex, the
how of learning (assessments) is located in the frontal regions of the cortex, and
the why of learning (motivation) is in the medial regions of the nervous system.
Because each learner is unique as to the strength of each of these learning
networks, each learner will also be unique in the way that they learn (Rose &
Strangman, 2007; Meyer, Rose, & Gordon, 2014).

Multiple Means of Representation
Each student has a preferred way to receive information. For some, it may be

textual, for others visually and/or aurally, and others still critically by way of
working through a given problem. By providing students with information in
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multiple ways, each student will engage more profoundly with the material, thereby
making more neural connections (Rose & Strangman, 2007; Courey et al., 2012).
While students admittedly find it difficult to connect multiple representations of the
same concept, it is necessary to do so in many fields (e.g., science) in order to
think critically and solve problems (Kozma, 2003). Exposing students to multiple
representations of the same concept fosters a deeper understanding, especially if
they are also able to engage in dialogue about the content (Kozma, 2003; Courey
et al., 2012).

Multiple Means of Action and Expression

Students also vary in their preferred way to demonstrate (i.e., communicate) their
mastery of course content. Some students prefer writing an essay, while others
prefer multiple-choice testing. Some students prefer to apply their knowledge to a
concrete problem, while others still prefer a more expressive option. Each variance
allows students to demonstrate their knowledge of the content, but in a way that
benefits them. In one study, interviews revealed that giving students access to
multiple means of action and expression on a discussion board (where students
could respond in prose, via recording, or through illustration) allowed students to
contribute their ideas in more efficient ways (Goldowsky & Coyne, 2016). Even
standardized test scores are affected by the mode used to respond: paper vs.
computer. Specifically, when students had greater familiarity with the responding
mode, students performed significantly higher; students with greater computer
literacy scored higher on the test when responding on the computer, while students
with less computer familiarity performed better when completing the handwritten
test (Russell, 2000). It is clear from these results that providing multiple means of
action and expression is beneficial to students.

Multiple Means of Engagement

The affective component of learning is captured in the third UDL principle: multiple
means of engagement. Students’ interest and motivation must be maintained
throughout the learning process, and one way this can be done is through choice.
The ability for control and autonomy are important for workplace engagement
(Pink, 2011). Providing students with meaningful instruction and authentic
assessments will help engage them because the significance to be derived is clear
and it is concretely linked to their eventual career. Frequent and personal
interactions such as providing strategies for improvement as part of instructor
feedback on assessments also engages students. Additionally, student engagement
increases when they feel safer in the learning space and limited distractions result
in sharper focus. Providing choice increases intrinsic motivation and the amount of
effort the person puts into the task (Patall, Cooper, & Robinson, 2008).
Furthermore, providing students with relevant assessments and learning
experiences (i.e., those directly related to students’ goals) appear to be even more
important for student motivation, at least for adolescent students (Assor, Kaplan, &
Roth, 2002). Both of these (choice and relevance) are examples of this UDL
principle.
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Experiment 1

Despite a wealth of knowledge about particular aspects of UDL and their benefits to
student learning, gaps remain. In fact, Meyer, Rose, and Gordon (2014) recently
stressed the need for a stronger research base as UDL guidelines continue to
proliferate. From our perspective, we have found less research devoted to students’
perception of the UDL framework in action, as it were, in the classroom. Little
research exists surveying students about how much UDL they encounter in their
courses or how important they perceive these course modifications to be to their
success.

A handful of studies have examined students’ perceived usage of UDL in the
classroom. Using a pre-post design, two recent studies have found that students do
perceive more UDL usage by instructors after those instructors have been trained
on the use of UDL, especially when it came to these instructors offering more varied
modes of representation (Davies, Shelly, & Spooner, 2013; Schelly et al., 2011).
When compared to a control group, Davies et al. (2013) actually showed that
improvements in engagement occurred over time during the semester, regardless
of UDL training. This suggests that instructor rapport with students and the
relationships which develop as the semester progresses are important for actively
engaging participants’ perceived enthusiasm. However, these studies did not
examine instructors’ perceived use of UDL.

To our knowledge, only one study has explicitly examined perceived usefulness of
UDL principles in the student population. Black et al. (2015) showed that both
students with and without a disability perceived a positive impact on their learning
when instructors followed UDL principles in their classroom. However, their review
of UDL activities within the classroom is not as comprehensive as our examination,
relying on a rating scale form 1 (“Not useful/important”) to 3 ("Very
useful/important”) and therefore could not compare usage rates with perceived
usefulness.

Method
Participants

Participants were students enrolled in the one-year General Arts and Science
certificate program at Durham College, in Ontario, Canada. They were invited to
complete the survey through an announcement on the program page of their
learning management system. Although approximately 600 students were enrolled
in the program that semester, only a small subset of these students would have
accessed their program page on the LMS during our recruitment period and seen
the announcement, so it is impossible to speculate a meaningful response rate for
students. In total, only 17 students provided answers to the survey questions.
However, since each of these students is providing data for all of their courses (6
per semester), we feel that the data they provide offer valuable insight into their
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experience with UDL at the college. No demographic data were collected to protect
student privacy, as required by our institutional Research Ethics Board. A more
detailed discussion of this is located in the Concluding Remarks section.

Materials

The authors developed the survey to gather student perceptions on two key
questions: “For each item, indicate how much you have experienced this in your
courses.” and “For each item, indicate how useful you think these things would be
in helping you learn in your courses. Please answer for each item, even if you did
not experience it in any of your courses.” Below these prompts were 36 items which
tapped into each of the three UDL principles such as “Include subtitles on videos,”
“Offer interesting and relevant major assignments”, and “Provide sufficient or
unlimited time for tests.” These 36 items were adapted from the list of CAST
(2011a) checkpoints for each of the three UDL principles (Appendix B for items).
The questionnaire appears to be high in face validity as it lists the UDL checkpoints
as items. Since these survey items each refer to one of the UDL checkpoints, and
each item is empirically supported by a list of scholarly evidence cited on the CAST
website in support of each of these checkpoints (CAST, 2018), interested readers
may refer to them for examples of best practices to use in their classrooms. The full
list of the final survey items is included in the tables of the Results section.

Procedures

All students enrolled in the General Arts and Science program were recruited to
participate in the study by way of an announcement in an information-
dissemination course page for their program in the learning management system.
Interested students (N = 17) simply clicked on the SurveyMonkey URL provided in
the announcement and rated each of the 36 items; first for their impressions of
how much that item is used in their courses, and then for how useful they
perceived each of the items to be. The questionnaire took approximately 10
minutes to complete. It was live for a three-week period and students were
reminded twice during that period.

Results and Discussion
Usage

Table 1 displays how much students report encountering each of the UDL elements
in their classrooms. Students report that faculty use these elements in their
classrooms “a lot”, especially for the elements related to multiple means of
representation. That is, students reported that the material was frequently
presented in multiple formats, and that they felt moderately motivated to succeed
in the course, and were given adequate options and flexibility for how they showed
mastery of the course content. Students rarely encountered field trips (“not at all”
= 949%) in their courses, and were also infrequently provided with streaming video
or audio of their face-to-face classes (“not at all” = 47.06%). For the most part,
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faculty decided on the course content (“not at all” = 58%) and students are not
given the opportunity to resubmit course work (“not at all” = 52.94). Faculty
frequently post handouts (Ya lot” = 81.25%) and slides (“a lot” = 70.59%) on the
LMS are often available outside of class by answering questions (“a lot” = 70.59%)
and communicating with students (“a lot” and “a moderate amount” combined =
88.24%). Faculty also provide students with rubrics for assignments (“a lot” and “a

moderate amount” combined = 88.24%) and are able to monitor their progress on
the LMS (“a lot” = 70.59%).
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Table 1
Student reporting of UDL usage in their classrooms.
Percentages
For each item, indicate how much you have experienced this Not at A little A
in your courses at Durham College. How much did your I bit moderate Alot Unsure
teacher: a ! amount
Present the same course content in multiple ways (graphics, video, text,
graphic organizers/concept maps, etc.) 11.76 29.41 23.53 35.29 0.00
Offer an electronic version of the textbook 11.76 29.41 23.53 23.53 11.76
Post handouts on DC Connect (or make them available digitally) 6.25 12.50 0.00 81.25 0.00
Include subtitles on videos (closed captioned) 35.29 11.76 29.41 588 17.65
chJ Upload files can be read using text-to-speech software (e.g., Word
o documents PDFs) 11.76 5.88 588 5294 23.53
o Provide clear guidelines for major assignments (e.g., example/sample
o assignment) 5.88 17.65 35.29 35.29 5.88
g Include a field trip 94.12 5.88 0.00 0.00 0.00
g Capture class lectures and made them available to stream after class
(video or podcast) 47.06 29.41 5.88 11.76 5.88
Make available a glossary of terms (on DC Connect, in the textbook, or
other) 35.29 17.65 11.76  29.41 5.88
Offer alternatives for auditory info (e.g., transcripts of videos) and visual
info (e.g., description of images) 23.53 29.41 11.76 23.53 11.76
Highlight patterns and relationships in the course content 25.00 12.50 31.25 18.75 1250
Offer interesting and relevant major assignments 6.25 37.50 31.25 25.00 0.00
Allow for some autonomy and/or control in student learning (e.g., options
rjn for assignments (topic or format); or choices on tests (choose 1 of 2
g essay questions; or pick 5 of the following terms to define) 23.53 11.76 35.29 23.53 5.88
< Let students decide which topics are covered in the course 58.82 5.88 588 11.76 17.65
3 Use hands-on activities in class 18.75  31.25 1250 25.00 12.50
= Connect course content to real world experiences 5.88 29.41 17.65 47.06 0.00
Communicate with students (in class, outside of class, via message
board or email) 5.88 5.88 23.53 64.71 0.00
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Percentages

Provide clear and specific feedback on assignments 17.65 52.94 29.41 0.00 0.00

Offer a choice of how students want to receive feedback on assignments
(e.g., verbal or written feedback) 35.29 29.41 5.88 23.53 5.88
Allow students to re-submit assignments 52.94 35.29 588 0.00 5.88
Include peer-evaluation as part of the coursework 35.29 23.53 23.53 17.65 0.00
Make PowerPoint slides available to students 0.00 11.76 17.65 70.59 0.00

Include group work and collaboration with other students (e.g.,

discussions) 0.00 23.53 17.65 58.82 0.00
Provide opportunities for self-assessment/self-evaluation and reflection 5.88 29.41 11.76  52.94 0.00

Answer questions about course content or assignments outside of class
(e.g., discussion board, email) 5.88 5.88 17.65 70.59 0.00
Use gender-neutral language and inclusive examples (race/culture, etc.) 17.65 17.65 5.88 52.94 5.88
Minimize threats and distractions in the learning environment 17.65 23.53 11.76  47.06 0.00
Motivate students to do their best work 11.76 23.53 17.65 47.06 0.00
Flexible due dates on major assignments (e.g., allowed to turn it in late) 29.41 35.29 11.76  17.65 5.88
Offer ungraded or optional assignments to practice the course content 11.76 23.53 29.41 29.41 5.88

m
& Provide sufficient (or unlimited) time for tests 29.41 11.76 35.29 23.53 0.00
g Provide rubrics for major assignments 5.88 5.88 17.65 70.59 0.00
g' Guide you using increasingly difficult activities or assignments 17.65 11.76 2941 41.18 0.00
Guide goal-setting and the development of student learning strategies 11.76 5.88 35.29 47.06 0.00
Provide opportunities for students to monitor progress (e.g., grades

posted on DC Connect) 5.88 11.76 11.76 70.59 0.00

Note: DC Connect refers to our Learning Management System.
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Usefulness

Table 2 shows how useful students perceived each UDL element to be. With the
exception of a few elements — field trips, peer evaluations, allowing students to
resubmit assignments, giving students the choice of selecting which content is
covered in the course, and capturing the lecture to make them available for later
streaming — the UDL elements were rated as being helpful to student learning at
least a moderate amount. This was especially true for having faculty available
outside of class time to answer questions (“a lot” = 100%), providing rubrics for
assighments (“a lot” = 90.91%), sharing lecture slides (“a lot” = 91.67%),
providing clear feedback on assignments (“a lot” = 91.67%), regular
communication with students (“a lot” = 91.67%), motivating students to do their
best work (Ya lot” = 91.67%), and posting handouts on the LMS (“a lot” =
91.67%). It seems that a key element for students is faculty communication.
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Table 2
Students’ usefulness ratings of UDL principles.
Percentages
For each item, indicate how useful you think these things Notat A litl A
would be in helping you learn in your courses. Please oLa Itie moderate Alot Unsure
answer for each item, EVEN IF YOU DID NOT EXPERIENCE IT ~ @ll bit amount

in any of your courses.

Present the same course content in multiple ways (graphics, video, text,

graphic organizers/concept maps, etc.) 0.00 0.00 16.67 83.33 0.00
Offer an electronic version of the textbook 16.67 0.00 25.00 33.33 25.00
Post handouts on DC Connect (or make them available digitally) 0.00 0.00 0.00 91.67 8.33
Include subtitles on videos (closed captioned) 8.33 8.33 8.33 66.67 8.33
chJ Upload files can be read using text-to-speech software (e.g., Word
o documents PDFs) 16.67 0.00 8.33 66.67 8.33
o Provide clear guidelines for major assignments (e.g., example/sample
o assignment) 0.00 0.00 8.33 83.33 8.33
g Include a field trip 25.00 25.00 16.67 8.33 25.00
S Capture class lectures and made them available to stream after class
(video or podcast) 25.00 8.33 16.67 50.00 0.00
Make available a glossary of terms (on DC Connect, in the textbook, or
other) 0.00 8.33 8.33 83.33 0.00
Offer alternatives for auditory info (e.g., transcripts of videos) and visual
info (e.g., description of images) 8.33 16.67 16.67 58.33 0.00
Highlight patterns and relationships in the course content 8.33 8.33 16.67 50.00 16.67
Offer interesting and relevant major assignments 0.00 8.33 8.33 75.00 8.33
m . .
S Allow for some autonomy and/or control in student learning (e.g.,
g options for assignments (topic or format); or choices on tests (choose 1
- of 2 essay questions; or pick 5 of the following terms to define) 0.00 0.00 16.67 83.33 0.00
CBD Let students decide which topics are covered in the course 25.00 8.33 8.33 4167 16.67
= Use hands-on activities in class 0.00 0.00 16.67 75.00 8.33
Connect course content to real world experiences 0.00 0.00 8.33 83.33 8.33
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Percentages
Communicate with students (in class, outside of class, via message
board or email) 0.00 0.00 8.33 91.67 0.00
Provide clear and specific feedback on assignments 0.00 8.33 0.00 91.67 0.00
Offer a choice of how students want to receive feedback on

assignments (e.g., verbal or written feedback) 0.00 16.67 33.33 41.67 8.33

Allow students to re-submit assignments 16.67 8.33 16.67 41.67 16.67

Include peer-evaluation as part of the coursework 8.33 16.67 8.33 58.33 8.33

Make PowerPoint slides available to students 0.00 0.00 0.00 91.67 8.33

Include group work and collaboration with other students (e.g.,
discussions) 0.00 16.67 16.67 58.33 8.33
Provide opportunities for self-assessment/self-evaluation and reflection 8.33 8.33 33.33 50.00 0.00
Answer questions about course content or assignments outside of class

(e.g., discussion board, email) 0.00 0.00 0.00 100.00 0.00

Use gender-neutral language and inclusive examples (race/culture, etc.) 0.00 0.00 16.67 66.67 16.67

Minimize threats and distractions in the learning environment 8.33 0.00 8.33 83.33 0.00

Motivate students to do their best work 0.00 0.00 8.33 91.67 0.00

Flexible due dates on major assignments (e.g., allowed to turn it in late) 8.33 8.33 8.33 58.33 16.67

Offer ungraded or optional assignments to practice the course content 8.33 8.33 8.33 75.00 0.00

[ Provide sufficient (or unlimited) time for tests 8.33 16.67 8.33 66.67 0.00
©

ﬁ Provide rubrics for major assignments 0.00 0.00 0.00 90.91 9.09
@,

S Guide you using increasingly difficult activities or assignments 8.33 0.00 8.33 66.67 16.67

Guide goal-setting and the development of student learning strategies 0.00 0.00 16.67 83.33 0.00

Provide opportunities for students to monitor progress (e.g., grades
posted on DC Connect) 0.00 15.38 0.00 84.62 0.00

Note: DC Connect refers to our Learning Management System.
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Summary

Taken together, the usage and usefulness data paint a consistent picture: students
are exposed to many elements of UDL in their classrooms and they find most of
these elements to be useful to their individual learning. They perceive faculty
communication as a key component of their success (i.e., feedback on assignments,
communication outside of class, and responding to emails). Fortunately, the
elements they encounter most (e.g., rubrics, communication, and sharing lecture
slides) are also the ones they perceive as most helpful for their learning, while
many of the elements they did not frequently encounter (e.g., field trips, streaming
lectures, choosing course content) were also perceived as not particularly valuable.
One limitation should be pointed out however, and that is the small sample of
students who responded to the survey: only 17 out of several hundred students in
the program provided us with data, but their responses are still valuable as a semi-
representative sample of our student population. See the Concluding Remarks
section for a more elaborate discussion.

Experiment 2

Student perceptions are important as they provide a glimpse into their realities.
However, faculty perceptions are equally valuable and there are limited publications
surveying faculty on their use and perceived usefulness of UDL principles. Assessing
faculty perceptions of UDL in the classroom with give us a different perspective on
the same reality and allow us to better understand what is happening in
classrooms, and how useful specific elements of UDL are perceived to be by faculty.

Method
Participants

Participants were faculty teaching in the one-year General Arts and Science
certificate program at an Ontario college. Approximately 40 faculty members were
invited to complete the survey through email with an equal proportion being full-
time employees and contract instructors. In total, 11 faculty members responded to
the survey, yielding a response rate of approximately 28%. No demographic data
were collected to maintain our colleagues’ privacy and reduce the risk of
identification. For a more detailed discussion, see the Concluding Remarks section.

Materials

The authors adapted the student survey from Experiment 1 as necessary to reflect
the faculty’s perspective. For example, in the student survey (Experiment 1), the
first question asked “For each item, indicate how much you have experienced this
in your courses,” while in the survey for faculty, the question was reworded to “For
each item, indicate how much you use it in your courses.” The second question was
similarly reworded to reflect a faculty’s perspective. Faculty responded to the same
36 items as had the students in Experiment 1.
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Procedures

Faculty teaching courses in the General Arts and Science program were recruited
via email to participate in the study. Interested faculty clicked on the
SurveyMonkey URL provided in the email and completed the adapted survey from
Experiment 1, first rating their usage of each of the 36 items, and then their
perceived usefulness. The questionnaire took approximately 10 minutes to
complete. It was live for a two-week period and faculty were sent one reminder
email one week after the initial recruitment email.

Results and Discussion
Usage

Table 3 shows how frequently faculty report using each of the UDL in their
classrooms. The most used elements were posting content on the LMS (handouts “a
lot” = 81.82; slides “a lot” = 100%), providing clear guidelines for assignments (“a
lot” = 81.82%), answer questions and communicate with students outside of class
(Ma lot” = 90.91% and 81.82%, respectively), provide feedback on assignments (“a
lot” = 90.91), and allow students to monitor their progress in the course by posting
grades to the LMS (“a lot” = 100%).

The UDL elements that faculty reported not using very frequently include field trips
(“not at all” = 72.73%), capturing and streaming lectures (“not at all” and “a little
bit” combined = 100%), allowing students to decide course content (“not at all” and
“a little bit” combined = 100%), offering a choice of how students receive feedback
on assignments (“not at all” and “a little bit” combined =90.91%), and allowing
students to resubmit assignments (“not at all” and “a little bit” combined =
72.73%).
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Table 3
Faculty reporting of UDL usage in their classrooms.

Percentages

A A

For each item, indicate how much you use it in your courses  Not littte moderate A lot Unsure

Juswabebug

at Durham College. How much did you: at all bit amount
Present the same course content in multiple ways (graphics, video,
text, graphic organizers/concept maps, etc.) 0.00 0.00 4545 54.55 0.00
Offer an electronic version of the textbook 27.27 0.00 9.09 63.64 0.00
Post handouts on DC Connect (or make them available digitally) 0.00 0.00 18.18 81.82 0.00
Include subtitles on videos (closed captioned) 18.18 9.09 18.18 54.55 0.00
(?DU Upload files can be read using text-to-speech software (e.g., Word
ge) documents PDFs) 0.00 9.09 9.09 5455 27.28
o Provide clear guidelines for major assignments (e.g., example/sample
o assignment) 0.00 9.09 9.09 81.82 0.00
g:)_ Include a field trip 72.73 9.09 18.18 0.00 0.00
g Capture class lectures and made them available to stream after class
(video or podcast) 63.64 36.36 0.00 0.00 0.00
Make available a glossary of terms (on DC Connect, in the textbook, or
other) 36.36 9.09 0.00 5455 0.00
Offer alternatives for auditory info (e.g., transcripts of videos) and visual
info (e.g., description of images) 4545 9.09 36.36 9.09 0.00
Highlight patterns and relationships in the course content 9.09 18.18 9.09 54.55 9.09
Offer interesting and relevant major assignments 9.09 18.18 27.27 4545 0.00

Allow for some autonomy and/or control in student learning (e.g.,
options for assignments (topic or format); or choices on tests (choose 1

of 2 essay questions; or pick 5 of the following terms to define) 27.27 18.18 27.27 27.27 0.00

Let students decide which topics are covered in the course 63.64 36.36 0.00 0.00 0.00

Use hands-on activities in class 0.00 9.09 36.36 54.55 0.00

Connect course content to real world experiences 0.00 0.00 27.27 72.73 0.00
Communicate with students (in class, outside of class, via message

board or email) 0.00 0.00 18.18 81.82 0.00
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Percentages
Provide clear and specific feedback on assignments 0.00 0.00 9.09 90.91 0.00
Offer a choice of how students want to receive feedback on

assignments (e.g., verbal or written feedback) 63.64 27.27 0.00 9.09 0.00

Allow students to re-submit assignments 5455 18.18 18.18 9.09 0.00

Include peer-evaluation as part of the coursework 5455 0.00 45.45 0.00 0.00

Make PowerPoint slides available to students 0.00 0.00 0.00 100.00 0.00

Include group work and collaboration with other students (e.g.,
discussions) 18.18 9.09 18.18 54.55 0.00
Provide opportunities for self-assessment/self-evaluation and reflecton 27.27  0.00 4545 27.27 0.00
Answer questions about course content or assignments outside of class
(e.g., discussion board, email) 0.00 0.00 9.09 90.91 0.00
Use gender-neutral language and inclusive examples (race/culture,

etc.) 0.00 9.09 27.27 63.64 0.00

Minimize threats and distractions in the learning environment 0.00 0.00 27.27 72.73 0.00

Motivate students to do their best work 0.00 9.09 27.27 63.64 0.00

Flexible due dates on major assignments (e.g., allowed to turnitin late) 18.18 36.36 36.36 9.09 0.00

Offer ungraded or optional assignments to practice the course content 9.09 27.27 4545 18.18 0.00

[ Provide sufficient (or unlimited) time for tests 9.09 9.09 27.27 54.55 0.00
o

§ Provide rubrics for major assignments 9.09 9.09 18.18 63.64 0.00
23

S Guide students using increasingly difficult activities or assignments 0.00 9.09 27.27 54.55 9.09

Guide goal-setting and the development of student learning strategies 9.09 27.27 18.18 36.36 9.09

Provide opportunities for students to monitor progress (e.g., grades
posted on DC Connect) 0.00 0.00 0.00 100.00 0.00

Note: DC Connect refers to our Learning Management System.
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Usefulness

Table 4 shows how useful faculty perceived each UDL element to be for students.
Many of the elements that faculty did not include in their courses were elements
that faculty also did not perceive as helpful to student learning. For example,
including a field trip (“not at all” and “a little bit” combined = 55.55%), allowing
students to decide course content (“not at all” and “a little bit” combined =
77.77%), allowing students to re-submit assignments (“not at all” and “a little bit”
combined = 44.44%), and including peer-evaluation as part of the course (“not at
all” and “a little bit” combined = 44.44%).

Where faculty felt that students benefitted most from UDL principles were by
presenting material in multiple ways (“a lot” = 77.78%), posting handouts and
slides on the LMS (“a lot” = 77.78% for each), providing clear guidelines on
assighments (“a lot” = 88.89%), providing interesting major assignments (“a lot” =
77.78%) and hands-on learning activities (“a lot” = 77.78%), answering questions
outside of class time (“a lot” = 100%), motivating students to do their best work
(“a lot” = 100%), minimizing threats (“a lot” = 88.89%), and posting grades on the
LMS to allow students to monitor their progress (“a lot” = 100%).
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Table 4
Faculty’s rating of the perceived usefulness of UDL principles for students.
Percentages
For each item, indicate how useful you think these things A A

are in helping your students learn in your courses. Please Not little moderate Alot Unsure
answer for each item, EVEN IF YOU DO NOT USE ITinany  atall " .= o o0
of your courses.

Present the same course content in multiple ways (graphics, video,

text, graphic organizers/concept maps, etc.) 0.00 11.11 1111 77.78 0.00
Offer an electronic version of the textbook 22.22 22.22 33.33 11.11 11.11
Post handouts on DC Connect (or make them available digitally) 0.00 11.11 0.00 77.78 11.11
Include subtitles on videos (closed captioned) 0.00 0.00 4444 33.33 22.22
chJ Upload files can be read using text-to-speech software (e.g., Word
o documents PDFs) 0.00 22.22 2222 2222 33.33
o Provide clear guidelines for major assignments (e.g., example/sample
o assignment) 0.00 0.00 11.11  88.89 0.00
g Include a field trip 11.11 44.44 2222 11.11 11.11
S Capture class lectures and made them available to stream after class
(video or podcast) 22.22 11.11 2222 2222 2222
Make available a glossary of terms (on DC Connect, in the textbook, or
other) 22.22 0.00 22.22 55.56 0.00
Offer alternatives for auditory info (e.g., transcripts of videos) and visual
info (e.g., description of images) 11.11 33.33 33.33 2222 0.00
Highlight patterns and relationships in the course content 11.11 11.11 11.11 5556 11.11
Offer interesting and relevant major assignments 0.00 0.00 2222 T77.78 0.00
r:;n Allow for some autonomy and/or control in student learning (e.g.,
g options for assignments (topic or format); or choices on tests (choose 1
Q of 2 essay questions; or pick 5 of the following terms to define) 1111 22.22 2222 4444 0.00
CBD Let students decide which topics are covered in the course 33.33 44.44 1111 11.11 0.00
3 Use hands-on activities in class 0.00 11.11 1111 77.78 0.00
Connect course content to real world experiences 0.00 11.11 88.89 0.00 0.00
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Percentages
Communicate with students (in class, outside of class, via message
board or email) 0.00 11.11 88.89 0.00 0.00
Provide clear and specific feedback on assignments 11.11  0.00 88.89 0.00 0.00
Offer a choice of how students want to receive feedback on
assignments (e.qg., verbal or written feedback) 22.22 33.33 2222 11.11 11.11
Allow students to re-submit assignments 33.33 11.11 2222 33.33 0.00
Include peer-evaluation as part of the coursework 33.33 11.11 33.33 22.22 0.00
Make PowerPoint slides available to students 0.00 11.11 1111 77.78 0.00
Include group work and collaboration with other students (e.g.,
discussions) 11.11 11.1 22.22 55.56 0.00
Provide opportunities for self-assessment/self-evaluation and reflecton 11.11 11.11 33.33 44.44 0.00
Answer questions about course content or assignments outside of class
(e.g., discussion board, email) 0.00 0.00 0.00 100.00 0.00
Use gender-neutral language and inclusive examples (race/culture,
etc.) 0.00 22.22 22.22 55.56 0.00
Minimize threats and distractions in the learning environment 0.00 0.00 0.00 100.00 0.00
Motivate students to do their best work 0.00 0.00 0.00 88.89 11.11
Flexible due dates on major assignments (e.g., allowed to turn itin late) 33.33  0.00 44.44  22.22 0.00
Offer ungraded or optional assignments to practice the course content  11.11  0.00 33.33 55.56 0.00
y Provide sufficient (or unlimited) time for tests 11.11 11.1 33.33 44.44 0.00
©
ﬁ Provide rubrics for major assignments 0.00 11.11 33.33 55.56 0.00
»
g' Guide you using increasingly difficult activities or assignments 0.00 0.00 33.33 4444 2222
Guide goal-setting and the development of student learning strategies 11.11  0.00 4444 3333 11.11
Provide opportunities for students to monitor progress (e.g., grades
posted on DC Connect) 0.00 0.00 0.00 100.00 0.00

Note: DC Connect refers to our Learning Management System
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Summary

Taken together, the usage and usefulness data provided by faculty show that
elements of UDL are consistently included in their curriculum, perhaps because they
perceive these elements as valuable to student learning. The elements that faculty
did perceive as valuable to students’ learning were typically integrated into their
course curriculum. Although the response rate for faculty was also small, it is likely
more representative of all the courses in the General Arts and Science program as
full-time faculty teach 8-10 courses per year, while contract employees typically
teach 2-4; full-time faculty appeared to be more likely to complete the survey
based on the open-ended comments that were made by respondents and
participants’ self-identification to the researchers.

General Discussion

Comparing the data from students (Experiment 1) and faculty (Experiment 2) can
show us where discrepancies may exist for usage and perceived usefulness for
elements of UDL.

Usage

Importantly, there is much agreement on which UDL principles are present in the
classroom, but there were also some interesting perceived differences. One of these
elements was offering an electronic version of the textbook. Perhaps students were
not aware that e-books existed for their courses, because two-thirds of faculty
reported that an e-text was available, but less than one-quarter of students did. So,
although the electronic format may be provided as an option to students, they may
not actually be aware of this alternate means of representation.

In terms of using hands-on activities in the classroom, faculty believe they are
providing students with far more hands-on activities than students report
experiencing them. This difference is likely due to how this question was
operationalized by each group of respondents, (i.e., which activities would be
considered hands-on) and expectations for the classrooms (e.g., instructors may
have higher expectations based on their knowledge of best practices in the
classroom). And, although many faculty respondents report that they do not offer
many alternatives for auditory and visual information, students reported a greater
amount of alternatives in their classrooms. Here again, the difference may have
more to do with a mismatch between student and faculty expectations for
alternative formats.

One key element where students and faculty disagreed had to do with faculty
highlighting patterns and relationships to students in the classroom. Students
perceived far less highlighting of these relationships than faculty report using. This
discrepancy may be due to the level at which faculty are highlighting these
patterns; if they are beyond the cognitive abilities of the students, these patterns
may not be fully understood by students. Research by Kennette and Frank (2013)
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and Bowman, Frame, and Kennette (2013) have shown that peers are in a unique
position to bridge the knowledge gap between expert instructors and novice
students as their cognitive sets are more similar and can therefore explain concepts
or relationships between them at the students’ level. Related to this, and possibly
caused by the same underlying issue, faculty believe they are almost always
providing clear feedback on assignments, but students are more divided on this.
The final element that we wish to highlight is related to the principle of
engagement. Faculty believe they are providing a safe and distraction-free
environment, but may not be aware of what can be distracting to students (in both
their personal and academic lives), as student perceptions differed from faculty’s
perceptions. We may think our students are not distracted in the classroom, but
they report that they are. We may not notice, of course, but there may be students
nearby whispering or students on Facebook on their laptops near the front of the
class. There are policies we may be able to put in place to reduce in-class
distractions (such as asking students with laptops to sit near the back of the class),
but it is unlikely that instructors can eliminate all distractions in the learning
environment.

Usefulness

For the elements that students and faculty disagreed on in terms of usefulness,
students typically perceived the UDL elements as more useful than faculty did. For
example, there was disagreement on the value of including peer-evaluation as part
of the coursework. Students felt that evaluating their peers was a more critical
feature of their success than faculty did. This is perhaps because students have
experienced dysfunctional groups more than faculty have been made aware and
they would like to have a mechanism to declare these transgressions; alternately,
students may feel that peer-evaluations would serve as a deterrent to non-
participatory group members. This is an interesting finding as, anecdotally, faculty
report students’ dislike for group work (Kennette & Hanzuk, 2017). An accurate
explanation is beyond the scope of this paper, and, although we can speculate,
future research should address this paradox empirically.

Capturing lectures and posting online for later viewing or listening was another area
of disagreement as to its perceived helpfulness for understanding course material.
Two-thirds of student respondents felt that capturing lectures for later streaming
was moderately or very helpful, while less than half of faculty respondents felt this
way. Of course, it is possible that students’ perceived value for this item reflects, in
part, a desire to be able to miss class without missing content. However, since
students also reported moderate usefulness for text-to-speech compatible files,
perhaps it is simply that students prefer to have access to auditory course content,
perhaps to listen to while riding the bus to campus.

Finally, far more students saw autonomy or control (e.g., assignment or test format
options) as being helpful to their learning than did faculty. We know from the
literature on motivation (see Pink, 2011) that autonomy and control are important
components of motivation and this is likely what is driving this difference in
perception as faculty already have most of the control in the typical classroom.
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Concluding Remarks

The good news is that there is much agreement in which UDL principles are present
in the classrooms, but there were also some differences in the student and faculty
perspectives. Some of these differences may have to do with the frame of reference
each is bringing to the classroom or by the lack of explicit transparency by faculty
(for example, having a reflection as part of an assignment, but not labelling it as
such).

One important limitation which warrants further discussion is the small sample size
and the lack of demographic data collected to describe our sample. Especially in
Experiment 1 (students), respondents were a very small portion of the total
population and may not have been a representative sample. As this study was
descriptive in nature and we had not hypothesized tied to any particular
demographic criteria, our school’s IRB discourages the collection of these data as
they significantly increase the risk of identification.

However, the lack of sample demographics and the low response rate should not
necessarily be interpreted as our sample coming from an unrepresentative subset
of the program’s student population. It is also important to remember that each
student is enrolled in 6 courses per semester, so each respondent is providing data
on 12 courses in the program. In Ontario colleges, which would be similar to 2-year
schools in the US, there is very little research conducted by faculty, and so students
are not used to seeing these opportunities. Furthermore, there are typically no
incentives for participation in research by students. In our experience, participation
rates to in-person classroom recruitment are typically only around 10% and
offering an incentive negligibly increases this rate (by 1-2%). Research is simply
not part of the expectations for students at our school.

What can we learn from these data? In general, students find UDL principles to be
useful for their learning and faculty are overall pretty good at including these
elements in their curriculum. When designing curriculum, particular consideration
may be given to the elements that students found especially beneficial, however
faculty should also ensure that they include elements from all three principles of
UDL. It is important to note that the data reported here are student and faculty
perceptions. Student perceptions of usefulness are not backed up by performance
data. Future research should examine whether the perceived usefulness of these
UDL principles by students correlates with student performance data such as course
grades.
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Appendix A

Universal Design for Learning Guidelines

I. Provide Multiple Means of II. Provide Multiple Means of

Representation Action and Expression

1: Provide options for perception 4: Provide options for physical action

1.1 Offer ways of customizing the display of information 4.1 Vary the methods for response and navigation

1.2 Offer alternatives for auditory information 4.2 Optimize access to tools and assistive technologies

1.3 Offer alternatives for visual information

2: Provide op for language, 5: Provide options for expression and communication
expressions, and symbols
5.1 Use multiple media for communication

2.1 Clarify vocabulary and symbols . : e
5.2 Use multiple tools for construction and composition

2.2 Clarify syntax and structure
5.3 Build fluencies with graduated levels of support for

2.3 Support decoding of text, mathematical notation, practice and performance

and symbols
2.4 Promote understanding across languages

2.5 lllustrate through multiple media

3: Provide options for comprehension 6: Provide options for executive functions

3.1 Activate or supply background knowledge 6.1 Guide appropriate goal-setting

3.2. Highlight patterns, critical features, big ideas, and
relationships

6.2 Support planning and strategy development

6.3 Facilitate managing information and resources
3.3 Guide information processing, visualization, and

manipulation 6.4 Enhance capacity for monitoring progress

3.4 Maximize transfer and generalization

1. Provide Multiple Means of
Engagement

7: Provide options for recruiting interest

7.1 Optimize individual choice and autonomy
7.2 Optimize relevance, value, and authenticity

7.3 Minimize threats and distractions

8: Provide options for sustaining effort and persistence
8.1 Heighten salience of goals and objectives

8.2 Vary demands and resources to optimize challenge
8.3 Foster collaboration and community

8.4 Increase mastery-oriented feedback

9: Provide options for self-regulation

9.1 Promote expectations and beliefs that optimize
motivation

9.2 Facilitate personal coping skills and strategies

9.3 Develop self-assessment and reflection

Resourceful, knowledgeable learners Strategic, goal-directed learners Purposeful, motivated learners

@ CAST

Graphic Organizer of UDL framework (CAST, 2011b).

© 2011 by CAST. All rights reserved. www.cast.org, www.udlcenter.org
APA Citation: CAST (2011). Universal design for learning guidelines version 2.0. Wakefield, MA: Author.
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Appendix B

Student items (Experiment 1). DC Connect is our college-branded Learning
Management Site (LMS).

Present the same course content in multiple ways (graphics, video, text, graphic
organizers/concept maps, etc.)

Offer an electronic version of the textbook
Post handouts on DC Connect (or make them available digitally)
Include subtitles on videos (closed captioned)

Upload files can be read using text-to-speech software (e.g., Word documents
PDFs)

Provide clear guidelines for major assignments (e.g., example/sample assignment)
Include a field trip

Capture class lectures and made them available to stream after class (video or
podcast)

Make available a glossary of terms (on DC Connect, in the textbook, or other)

Offer alternatives for auditory info (e.g., transcripts of videos) and visual info (e.g.,
description of images)

Highlight patterns and relationships in the course content
Offer interesting and relevant major assignments
Allow for some autonomy and/or control in student learning (e.g., options for
assignments (topic or format); or choices on tests (choose 1 of 2 essay questions;
or pick 5 of the following terms to define)
Let students decide which topics are covered in the course
Use hands-on activities in class
Connect course content to real world experiences

Communicate with students (in class, outside of class, via message board or email)

Provide clear and specific feedback on assignments
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Offer a choice of how students want to receive feedback on assignments (e.g.,
verbal or written feedback)

Allow students to re-submit assignments
Include peer-evaluation as part of the coursework
Make PowerPoint slides available to students
Include group work and collaboration with other students (e.g., discussions)
Provide opportunities for self-assessment/self-evaluation and reflection

Answer questions about course content or assignments outside of class (e.g.,
discussion board, email)

Use gender-neutral language and inclusive examples (race/culture, etc.)
Minimize threats and distractions in the learning environment
Motivate students to do their best work
Flexible due dates on major assignments (e.g., allowed to turn it in late)
Offer ungraded or optional assignments to practice the course content
Provide sufficient (or unlimited) time for tests
Provide rubrics for major assignments
Guide you using increasingly difficult activities or assignments
Guide goal-setting and the development of student learning strategies

Provide opportunities for students to monitor progress (e.g., grades posted on DC
Connect)
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