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Summary
This report is the result of an IRB-approved survey of Penn State students distributed via Student Disability Resources (05May2021 – 13May2021). A total of 272 responses met the inclusion criterion: answered at least 50% of the survey. This included students from 18 of the 23 residential campuses and students from World Campus. Demographic data and survey instrument are in the Appendices. 
Methods
The switch to remote teaching initiated in response to Coronavirus Pandemic of 2020 required students and instructors to examine their teaching and learning practices. While most of this work occurred at the individual level, the collective attitudes and behaviors of the Penn State community were assessed through a series of surveys (Robert & Serpi, 2020, Robert & Serpi, 2021). Data indicated that remote learning provided new opportunities to distribute and receive information. This included introducing students to digital tools previously considered “accessibility tools”. Building on the momentum of these earlier studies, this survey was developed to specifically understand the needs and desires of students associated with the Student Disability Resources Office. 

Following approval by the Institutional Review Board (IRB), a thirteen-question survey was developed to understand the pedagogical tools and techniques students find to be helpful. The survey was emailed to 3,665 students who were actively enrolled and associated with the Student Disability Resources Office as of 05May2021. When the survey closed on 13May2021, 349 responses had been received (9.5% response rate). Of those responses, 272 met the inclusion criteria of answering at least 50% of the questions (78% completion rate).  The survey was anonymous, and the data was aggregated to protect individual privacy. 
Analysis
Closed-ended items were summarized with descriptive statistics. Open-ended items were coded in NVivo 1.4 based on word frequency and categorically coded based on Universal Design for Leaning (UDL) principles. Results are organized into three categories: course organization, communication and interactions, and pedagogical tools and assessment. All results were compared to the guidelines of the UDL Framework. This framework recommends providing students with multiple means of engagement, representation, and action and expression. Its goal is to assist students to become expert learners who are purposeful and motivated, resourceful, and knowledgeable, and strategic and goal directed (CAST, 2018). Our goal was to identify existing or potential instances of UDL based instructional and assessment methods and students’ opinions about them to promote UDL implementation across the Penn State curriculum.
Results

Course Organization

Students were asked to rate the importance of a series of course attributes on a scale from 1 (of little importance) to 5 (absolutely essential). Mean scores were calculated and attributes were ranked in order of importance; Courses:

Are well-organized with a clear sequence of assignments. (Mean score = 4.65 out of 5)
Address and accommodate accessibility issues. (4.64)
Offer content and activities in formats that fit my needs as a learner. (4.43)
Clearly indicate what I'm going to learn, how I'll learn it, and how I'm going to show I learned it. (4.18)
Offer a variety of ways to access course content. (4.14)
Offer multiple options for completing assignments/homework. (3.89)
Integrate mobile devices in in-person instruction. (3.09)

Students were also asked about Canvas-specific tools and organization. Students rated features on a scale from 1 (not helpful at all) to 5 (absolutely essential). Mean scores were calculated and attributes were ranked in order of helpfulness:

Comprehensive use of Canvas by more instructors (e.g., syllabus, assignments, announcements, lecture notes, gradebook). (Mean score = 4.42 out of 5)
More uniform use of Canvas across different courses. (4.18)
Use of advanced Canvas features (e.g., rubrics, audio/video assignment options, audio/video feedback from instructor). (3.78)

Open-ended responses include:
“Honestly, just having professors that actually are able to use Canvas to its fullest make it easiest to be inclusive. The hardest classes are the ones where the professor just puts basics on canvas and refuses to learn it’s ins and outs to make his/her and ours (as students) lives easier.”
“Classes with a poorly developed canvas page or none at all lead to students not knowing where they stand in the class and prohibit learning.”
“Use of modules to organize course content on Canvas. Syllabus with outline of due dates for full semester. Syllabus with learning objective broken down by week and clearly articulated for each assignment. Syllabus language that reflects actual course policy (e. g., extensions granted when policy states they will not).”
“The absolute biggest one [Canvas feature] would be to standardize Canvas use throughout the University.”
“If all instructors are required to use the calendar for all assignments.”

These responses correspond to UDL Principle Engagement Guideline 7 and Guideline 8.


 
Communication and Interactions

Students were asked when they want to communicate with their instructors and other peers in the course. Communication opportunities were scored on a scale from 1 (not at all helpful) to 5 (absolutely essential). Mean scores were calculated and attributes were ranked in order of helpfulness:

Feedback on my performance in time for me to apply it in other assignments/homework. (Mean score = 4.64 out of 5)
Flexible due dates within clearly expressed guidelines. (4.40)
A variety of ways to communicate and interact with my instructor. (4.36)
Flexible course attendance policies. (4.21)
A variety of ways to communicate and interact with other students. (3.88)
Opportunities for my classmates to learn something from me or for me to learn something from them. (3.79)

Students were also asked how they want to communicate, and which communication tools were most helpful for learning. They evaluated communication methods on a scale from 1 (not at all helpful) to 5 (absolutely essential). Mean scores were calculated and attributes were ranked in order of helpfulness:

Communication with my instructors via email. (Mean score = 4.48 out of 5)
Communication with my instructors via Canvas. (3.89)
Virtual office hours. (3.85)
Chat features (e.g., Teams chat), not during face-to-face classes. (3.29)
Communication with my instructors via instant messaging (e.g., chat apps, text messaging). (3.07)
Chat features (e.g., Teams chat), during face-to-face classes. (3.06)
Online discussion boards. (2.63)

Open-ended responses include:

“Reach out to prompt all students to tell them about possible accommodations in the beginning of the semester - it is very nerve-wracking to initiate the conversation and I also sometimes forget.”
“It will be great to receive feedback from the instructor, if possible before the next assignment so that I can apply it as soon as possible.”
“Rubrics for every assignment so I know exactly what is to be expected and what I will be graded on.”
“Flexibility in assignments and attendance will give me a window to get my things done despite frequent but uncertain phases of illness.”
“I've never been to an in person office hour. Once things switched to online I've been going to several a week and have been performing much better in my classes. These are especially helpful for people who struggle with time management, depression, or trauma that makes being alone with someone of the opposite sex triggering.”

These responses correspond with UDL Principle Action & Expression Guideline 5 and Guideline 6.

Pedagogical Tools and Assessment

Students were asked to choose all of the learning activities they found to be or could be beneficial to their learning. On average, respondents selected seven different approaches reflecting a desire for a variety and multiple methods of learning, supporting the notion that students benefit from a wider variety of pedagogical strategies.

Study guides (81% of respondents)
Lecture (79%)
Video (65%)
Collaborative/shared documents (60%)
Discussion (58%)
Hands-on engagement with in-person content (e.g., labs) (57%)
Reading from text or e-text (57%)
Peer teachers/tutors (51%)
Hands-on engagement with online content (e.g., VR, virtual labs) (45%)
Group activities (43%)
Audio (e.g., podcasts, music) (39%)
Self-grading (18%)
Other (3%)

Courses consist of many components like lectures, assignments, and assessments. Advancements in technology make it easier for many students to complete work in a virtual learning environment. Students were asked to select which of the following course components they would like to access or complete online. They could select all that apply. On average, respondents selected seven educational tasks that they wanted to access online, indicating a need to utilize multiple methods of engaging and assessing students.

Presentation slides (e.g., PowerPoint, Google) (87% of respondents)
Recorded lectures (87%)
Homework assignments (85%)
Class/lecture notes (85%)
Quizzes (78%)
Class handouts (75%)
Exams (74%)
E-textbook (71%)
Other (3%)

When accessing content online, virtual tools make resources more accessible for all students. Students were asked about the helpfulness of the following tools on a scale from 1 (not at all helpful) to 5 (absolutely essential). Mean scores were calculated and attributes were ranked in order of helpfulness:

Recordings of class to replay later (4.59 out of 5)
Speed control for videos (4.14)
Closed captioning (3.82)
Audio transcription (3.71)
Material accessible with screen reader (3.39)
Alternative text for images (3.13)

Open-ended responses include:
“Study guides help me organize my notes and focus on key material.” 
“Peer teachers/tutors help facilitate the connection between faculty and students.”
“The collaborative documents have been extremely helpful for my studying and have improved my test scores.”
“Discussion boards were great to interact with peers on some assignments to build a sense of community and gain a variety of professional perspectives on issues, questions, and concepts.”
“Recording helps me a lot so I can listen the first time and put all my focus on the class and then listen again and take notes. Sometimes Professor go too fast in lectures and PowerPoints so’s hard to take notes. When the professors put their PowerPoints/lectures on canvas it is super helpful for following along and note taking. It is most helpful for me when they upload the PowerPoint before the lectures so I can take notes directly on it.”
“I would prefer a transcription document rather than cc [closed captions].  It's hard to follow along with reading while watching the video. I prefer to watch the video first, and then run through it a second time just listening to the vid while reading a transcript. This also allows me to highlight and make other notations on the transcript.”
“More complete use of the grade book in order to help track my progress throughout the semester.”
“… take away the feature where you cannot go back to look at questions. I had an exam once where I could not go back and check my work, and I feel as though it was stressing me out more & hindering my actual representation of the grade I could’ve received.”


These responses correspond with UDL Principles Engagement Guideline 7, Guideline 8, and Guideline 9; Representation Guideline 3; and Action & Expression Guideline 6.

Conclusion

How Educational Technology Can Support Student Learning.
UDL is driven by the desire to create accessible, diverse, equitable, and inclusive pedagogies enabled by technology. The goal is to foster students’ sense of belonging while enhancing their ability to learn. Students intuitively understand these principles. They often articulated the same ideas in the survey responses, even if they do not use the same language to convey the same objectives. 

Many of the same themes were highlighted in response to the question: Please describe how one or more of the features mentioned in this survey are helpful to your learning.

“I really hope that we can change some of our policies (such as attendance policies) to be more accessible and supportive of students who may not always be able to attend in person and stop penalizing those students and start supporting them and making sure that they have equitable access to the classroom, even when they can't be there that day.”

“Having things like flexible attendance and due dates is ESSENTIAL for students with depression/anxiety and ADD--like myself--because it helps US, on our own, to take responsibility for our schedules and assignments. Constantly having to beg instructors or professors for extensions brings on not only a sense of power imbalance, but also shame, because it feels like we're literally--again--having to beg to be treated normally, or accommodated, and professors are OFTEN very negative about these things.”

“Due to my disability, I missed a lot of classes in person. My professors try to be flexible but without lecture recordings, I missed out on important information that would have helped me on exams. I graduate next semester and never made the dean's list until covid when my lectures were remote. I could log into class from my bed if I was ill but didn't miss class and for the past three semesters I made the Dean's list. This semester I even got a 4.0! If my professors allowed the lectures to be recorded in person as they did over Zoom, I know my grades would have been higher.”

“Be more flexible with due dates, but also more flexible with class content so students have choices. This is especially helpful for me with my disability. For example, if I have a choice of how many readings I do in a week (with a minimum of course) or if I have a choice choose something different a week then I am able to adapt to my disability and flares. This is really important to me because while I'm registered with SDR I really hate asking for extensions because of my disability. Professors that offer more flexibility give me a chance to not be so self-conscious about my disability and I can relax a little more.”

Even beyond Penn State, similar results were uncovered across institutions. Research at Educause aggregated responses from 118 institutions and found numerous technological benefits for students with disabilities (Gierdowski & Galanek, 2020). Their suggestions included organizing content within a learning management system, sharing the same content though multiple means such as video and text, and ending tech bans in the classroom to allow digital notetaking. Instructors can utilize the existing framework of the UDL to meet the diverse needs of their students. All of this is underpinned by the need to consider UDL in the early stages of course development.


Post-pandemic Teaching and Learning: A Return to Business as Usual or the “New Normal”?

While this study was conducted during the Coronavirus Pandemic, the lessons learned should be perpetuated using the momentum for change described by the phrase “the new normal”. Returning to a “business as usual” model would both fail to leverage instructional accessibility’s abrupt evolution to a pedagogical imperative and to acknowledge that the seemingly novel need for accessibility has historically been requested and provided as disability accommodations in higher education long before the start of the pandemic. Rather than return to previous teaching and learning methods, instructors and students should incorporate new strategies and technologies in future courses, regardless of the delivery mode. Many of the lessons were separately uncovered by individuals previously unfamiliar with Universal Design for Learning practices. Using this established framework can help individuals structure their future teaching strategy. These are valuable lessons even without the threat of a global public health crisis.


Students will continue to encounter a variety of barriers to achieving their educational goals. UDL enables us to identify and reduce many learning barriers, including physical, emotional, intellectual, and socio-economic challenges, as well as challenges caused by athletics or work schedules, family obligations, distance, learning a new language, lack of technology, or unreliable internet access. Considering that more than 60% of the requests for accommodation that SDR receives are for psychological disorders and attention deficit/hyperactivity disorder (AD/HD), so-called “hidden disorders” for which there are no empirically based accommodations, UDL helps us to support those students who don’t know how, don’t want to, or don’t even know they can ask for that support. By proactively addressing the variability of our students’ diverse abilities, cultural expectations, and prior learning as part of the course design process, UDL makes learning more accessible, thus creating a more equitable environment that is highly engaging and inherently inclusive. Additionally, instead of continually reacting to one person’s, one-time request for one specific accommodation or challenge, UDL decreases time spent responding to such requests, freeing faculty to focus on teaching and student support providers to focus on the well-being of students. As the pandemic continues, and even beyond, our ability to provide structure, consistency, flexibility, clarity, and support can reduce the challenges and barriers that we all face in teaching and learning at Penn State, and the UDL Framework provides an excellent means to do so.
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Appendix A: Demographics of Survey Respondents

Primary Campus
	Campus
	Survey Responses (n)
	Survey Responses (%)

	Abington
	7
	2.6%

	Altoona
	6
	2.2%

	Beaver
	2
	0.7%

	Behrend (Erie)
	13
	4.8%

	Berks
	9
	3.3%

	Brandywine
	5
	1.8%

	Carlisle
	0
	0%

	DuBois
	11
	4.0%

	Fayette, The Eberly Campus
	1
	0.4%

	Great Valley
	0
	0%

	Greater Allegheny
	2
	0.7%

	Harrisburg
	2
	2.9%

	Hazleton
	0
	0%

	Hershey
	0
	0%

	Lehigh Valley
	0
	0%

	Mont Alto
	2
	1.1%

	New Kensington
	2
	0.7%

	Schuylkill
	3
	1.1%

	Scranton
	4
	1.5%

	Shenango
	0
	0%

	University Park
	162
	59.6%

	Wilkes-Barre
	1
	0.4%

	World Campus
	23
	8.5

	York
	4
	1.5%

	Other
	4
	1.5%





Primary Student Role
	Degree Type
	Level
	Survey Responses (n)
	Survey Responses (%)

	Undergraduate
	First
	41
	15.5%

	
	Second
	74
	27.2%

	
	Third
	46
	16.9%

	
	Fourth
	48
	17.6%

	
	Fifth+
	21
	7.7%

	Graduate
	Masters or Doctoral
	31
	11.4%

	Post-Bac
	i.e. Law, Medicine
	5
	1.8%

	Other
	n/a
	6
	2.2%







Appendix B: Survey

Thank you for taking this survey. Your answers will help us make educational technology more inclusive at Penn State. Participating in this survey is completely voluntary and should take no longer than 10 minutes. Continuing this survey implies your voluntary consent to participate in this research.   
    
You must be at least 18 years old to respond to this survey. If you have any questions please contact the principal investigator, Jenay Robert, at jrr296@psu.edu, or the Office of Research Protections at ORProtections@psu.edu

Primary student role (2020 – 2021):
· undergraduate: first year 
· undergraduate: second year 
· undergraduate: third year 
· undergraduate: fourth year 
· undergraduate: fifth year (or beyond) 
· graduate (i.e.; masters, doctoral) 
· post-bac (i.e.; law, medical)
· other 

Primary campus:
· Abington 
· Altoona 
· Beaver 
· Behrend (Erie) 
· Berks 
· Brandywine 
· Carlisle 
· DuBois 
· Fayette, The Eberly Campus 
· Great Valley 
· Greater Allegheny 
· Harrisburg 
· Hazleton 
· Hershey 
· Lehigh Valley 
· Mont Alto 
· New Kensington 
· Schuylkill 
· Scranton 
· Shenango 
· University Park 
· Wilkes-Barre 
· World Campus 
· York 
· other 

How important is it that courses (absolutely essential, very important, of average importance, of little importance, not at all important): 

· are well-organized with a clear sequence of assignments. 
· offer content and activities in formats that fit my needs as a learner. 
· address/accommodate accessibility issues. 
· offer multiple options for completing assignments/homework. 
· clearly indicate what I’m going to learn, how I’ll learn it, and how I’m going to show I learn it. 
· integrate mobile devices in in-person instruction. 


To what extent would each of the following be helpful for your learning (absolutely essential, very helpful, of average helpfulness, a little helpful, not at all helpful): 

· comprehensive use of Canvas by more instructors (e.g., syllabus, assignments, lecture notes, gradebook). 
· more uniform use of Canvas across different courses. 
· use of advanced Canvas features (e.g., rubrics, audio/video assignment options, audio/video feedback from instructor). 


What other Canvas features would be helpful for your learning? 

< open text box >


How helpful are the following for your learning (absolutely essential, very helpful, of average helpfulness, a little helpful, not at all helpful): 

· online discussion boards. 
· chat features (e.g., Teams chat), during face-to-face classes. 
· chat features (e.g., Teams chat), not during face-to-face classes. 
· virtual office hours. 
· communication with my instructors via Canvas. 
· communication with my instructors via email. 
· communication with my instructors via instant messaging (e.g, chat, apps, text messaging). 


To what extent would each of the following instructional technology features be helpful for your learning? (absolutely essential, very helpful, of average helpfulness, a little helpful, not at all helpful) 

· audio transcription 
· alt text for images 
· material accessible with screen reader 
· speed control for videos 
· recordings of class to replay later 
· closed captioning 


What other accessibility features of instructional technology would be helpful for your learning? 

< open text box >


How important is it that courses include (absolutely essential, very important, of average importance, of little importance, not at all important): 

· a variety of ways to communicate and interact with my instructor. 
· a variety of ways to communicate and interact with other students. 
· flexible due dates within clearly expressed guidelines. 
· flexible course attendance policies. 
· feedback on my performance in time for me to apply it in other assignments/homework. 
· opportunities for my classmates to learn something from me or for me to learn something from them. 


Which of the following would you like to access or do online? Select all that apply. 

· e-textbook 
· class/lecture notes 
· presentation slides (e.g., PowerPoint, Google) 
· class handouts 
· recorded lectures 
· homework assignments 
· quizzes 
· exams 
· other (open-ended) 


Choose ALL of the learning activities you fee have been or could be beneficial to your learning. 

· reading from text or e-text 
· lecture 
· discussion 
· group activities 
· video 
· audio (e.g., podcasts, music) 
· hands-on engagement with online content (e.g., VR, virtual labs) 
· study guides 
· collaborative/shared documents 
· peer teachers/tutors 
· self-grading 
· other (open-ended) 


Please describe how one or more of the features mentioned in this survey are helpful to your learning? 

< open text box >


Please describe one change not addressed in this survey that your instructors could adopt to make educational technology more inclusive and describe how this change would help you.

< open text box >
