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Abstract  
By providing students with material prior to library instruction sessions, also known as flipped 
classroom activities, academic librarians have found an effective solution to two major challenges of 
the modern university: Time constraints and inclusion of diverse learners. We discovered that 
providing materials for students prior to class meant we could not only make the most of our time 
together, but also accommodate students who need different kinds of access. Understanding how we 
do this illustrates the concept of Universal Design for Learning (UDL), a vital framework for improving 
the classroom through technology. 

For us, the inciting challenge was time. Librarians have long supported the mission of universities by 
leading instruction sessions on library resources and information literacy more broadly. In the most 
common model, a faculty member brings his or her class to the library for a single session taught by 
an instructional librarian. The librarian introduces key research concepts as well as services that will 
support them throughout their academic careers. In what is often a 50-minute meeting time, we must 
teach multiple, complicated concepts. One of our most powerful tools for making the most of our in-
class time is the flipped classroom. We give students assignments before they come to class, 
grounding them in information literacy concepts and skills. This can take many different forms 
depending on the exact course material. A beginning research course watches a video on developing 
a research question and then fills out a worksheet exploring their individual topic. By contrast, an 
advanced robotics course might be given a searching task using a subject-specific database. 

In building the tools to deliver these flipped lessons, librarians identify and/or create online learning 
objects. We record screen-captures, build interactive tutorials, develop graphic organizers, and edit 
videos. This work is extremely labor-intensive but also extremely effective in engaging students 
through technology. Most importantly, it was through time spent on these projects that we really 
started wrestling with our other major challenge: Inclusion of diverse learners. To address how we 
might go about this, we used UDL frameworks. 

Universal design says, essentially, that a solution for one type of person can actually be a solution for 
many. Under the UDL framework, we seek out accommodations made for one type of learner that can 
benefit others. For example, subtitles on instructional videos allow not just hearing impaired students 
to access the content, but also students who are doing their homework in a place where they cannot 
have the sound turned on. The hearing-impaired students’ solution means that more students will 
have completed their work by the time they arrive in class. Similarly, by making readings available via 
screen readers for visually impaired students, dyslexic students can take advantage of the same 
technology to engage with the material more effectively. Addressing accessibility in this way can 
actually lead not just to increased engagement with the material, but also improved learning 
outcomes. 

When we adopted a UDL mindset for library instruction, we quickly discovered that making our flipped 
classroom activities available for more students allowed all students to better engage with the 
material. Most importantly, the level of work and discussion in our classes has improved exponentially. 
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1 INTRODUCTION 
The concept of the flipped classroom has been around for a decade and remains especially popular at 
the university level [1]. By providing students with material prior to classroom sessions, instructors can 
engage in higher-level concepts. Because students have had more time to explore a given subject, 
they have a more advanced understanding of that subject and a better grasp on new topics. As 
academic librarians at the University of Cincinnati, we have found this to be an effective solution to the 
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time constraints we face. Since most library instruction takes place in a single class session, the 
number of research concepts librarians can cover is often limited. By better preparing students before 
the session, we can move beyond just covering the basics to providing transformative information 
literacy instruction. 

Flipped classroom activities, therefore, have significantly increased the scope of library instruction. 
They have also significantly increased the impact of library instruction. As research-based 
understanding of diverse pedagogical needs has increased [2], our awareness of different learning 
styles has informed the scope of our course materials. We know that when curriculum content is 
delivered solely in the session, only those students who learn best through in-class lectures and 
activities truly benefit. Because academic librarians teach broadly across the university community, we 
are particularly concerned about learners who: 

− Have hearing impairments. 
− Have vision impairments. 
− Are less able to engage with classroom materials due to mobility problems. 
− Have auditory or visual processing impairments. 
− Are not native speakers in the language of instruction. 

Providing materials for students prior to class means a greater ability to accommodate students who 
need different kinds of access. Addressing these diverse needs through flipped content illustrates the 
concept of Universal Design for Learning (UDL), a vital framework for improving the classroom 
through technology. Now, even when a specific classroom lecture or activity may be more difficult for 
certain students, they will still have access to the information they need to understand important 
concepts. In the conclusion to this paper, we will look at specific scenarios where flipped and 
alternative content has benefitted diverse students. For us, the key has been harnessing instructional 
technology to reach a wide population of students. 

2 METHODOLOGY 
The inciting challenge was time. Every class struggles with time constraints, but this is particularly 
acute in “one-shot” library sessions. Librarians have long supported the mission of universities by 
leading instruction sessions on library resources and information literacy more broadly. In the most 
common model, a faculty member brings his or her class to the library for a single session taught by 
an instructional librarian. The librarian is then able to introduce key research concepts as well as to 
introduce students to services that will support them throughout their academic careers. 

2.1 Online flipped activities 
By giving students assignments before they enter the classroom, we are able to ground them in 
essential information literacy concepts. We then build on these in class. Because we do not meet with 
the classes before we see them for the first time, all of our materials need to be online. In practice, this 
can take many different forms depending on the exact course material. A beginning research course 
would be asked to watch a video on developing a research question and then fill out a worksheet 
exploring their individual topic. By contrast, an advanced robotics course might be given a searching 
task to complete using a subject-specific database. 

In building the tools to deliver these flipped lessons, librarians identify and/or create online learning 
objects. We record screen-captures, build interactive tutorials, develop graphical organizers, and edit 
videos to best convey teaching concepts. This work is extremely labor-intensive but also extremely 
effective in terms of engaging students through technology. As we developed these materials to share 
with students before our classes, we began to explore ways to make them better and more accessible. 
Most importantly, it was through the time spent on these projects that we really started wrestling with 
our other major challenge: Inclusion of diverse learners. The concept of UDL has had a deep impact 
on how we conceptualize and develop our flipped materials. 

2.2 Universal Design for Learning 
Designer Ronald Mace first used the term Universal Design in the 1970s [3]. Universal design says, 
essentially, that a solution for one type of person can actually be a solution for many. Industrial 
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designers have embraced this concept to create elegant products that meet the needs of many 
different consumers with a wide range of mobility and needs. Educators in K-12 were early adopters of 
universal design, but higher education professionals have since followed. 

Under the UDL framework, we seek out accommodations made for one type of learner that can benefit 
others. For example, subtitles on instructional videos allow not just hearing impaired students to 
access the content, but also students who are doing their homework in a place where they cannot 
have the sound turned on. The hearing-impaired students’ solution means that more students will 
have completed their work by the time they arrive in class. Similarly, by making readings available via 
screen readers for visually impaired students, dyslexic students can take advantage of the same 
technology to engage with the material more effectively. Addressing accessibility in this way can 
actually lead not just to increased engagement with the material, but also improved learning 
outcomes. 

Table 1.  Universal benefits of inclusive design 

 Visually 
Impaired 

Hearing 
Impaired Dyslexic ADHD Non-native 

speakers 
Unable to 
use sound 

Printable transcripts X X X X X X 

Closed Captions  X X  X X 

Descriptive narration X   X   

Descriptive alternative 
text 

X X     

Clear heading structure X X X X X X 

Slow, clearly 
annunciated narration 

X  X X   

Table 1 provides a visual demonstration of how the accessibility considerations we put into our 
tutorials and other digital materials address the needs of a wide group of learners. For those with 
physical impairments and those with cognitive differences, things like closed captioning and printable 
transcripts have wide-ranging benefits. The last two categories “Non-native speakers” and “Unable to 
use sound” capture the benefits to students who simply need more help completing their work 
because of other circumstances. Note that the benefits to visually-impaired students are particularly 
prominent because the screen reading technology can interact with more material. 

3 RESULTS 
The materials that have grown out of our push for flipped classroom materials that meet universal 
design standards are some of the highest quality we have produced to date. Modules, videos, and 
other material developed under this framework reflect more careful and clear thinking on the part of 
the instructors. They have also led to more engaged students who make the most of their time in our 
library sessions. Students who before might not have been able to engage with material presented in 
class are now well prepared to participate in discussions since they come already familiar with key 
concepts. We also hear anecdotally from teaching faculty about the improved research skills of 
students after their visit to the library. 

After implementing many of these concepts, Librarians and library tutorials creators at the University of 
Cincinnati came together to create a set of standards for accessibility in our flipped classroom 
materials. This was part of a larger document to make our digital learning objects more uniform across 
creators and library jurisdictions. It is telling, though, that the section on accessibility is listed first in the 
document and sets the tone for all other design choices from colors to fonts. 
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Figure 1. Accessibility section of University of Cincinnati eLearning Standards. 

We continue to see the results of our adoption of UDL principles in our ongoing digital learning object 
development. The goal of this process is to improve our offerings for years to come. 

4 CONCLUSIONS 
How can we fit in enough content to give students a proper grounding in our subject? How do we 
make time for discussion and independent inquiry? How do we decide what lessons to cut when not 
everything will fit? These questions plague all instructors, whether you are teaching a semester-long 
course that meets three times a week, a weeklong workshop, or a single session. When we adopted a 
UDL mindset for library instruction, we quickly discovered that making our flipped classroom activities 
available for more students allowed all students to better engage with the material.  

Using UDL to design activities outside of class means that our face-to-face time is more meaningfully 
spent. Widely accessible eLearning objects include a broad community of learners. This has been 
particularly meaningful for librarians and library instruction, but it also has broader implications for 
traditional courses meeting throughout an academic semester. 

Consider the following scenarios: 

1 You are teaching an introductory course in XML coding and want students to come away not 
just with a deep grounding in how to code, but also in how XML might be applied to technical 
projects. It’s a lot of material to cover and you have struggled in previous semesters with how to 
include both conceptual and technical lessons. One of your students, Luca, also suffers from 
Auditory Processing Disorder, which makes it difficult for him to fully participate in classroom 
discussions since he needs more time to process spoken language. In order to have Luca meet 
your participation requirements, you start having students use an online discussion board as a 
way to engage in non-verbal conversations about the material. Soon, you start to notice that 
your students are coming to class with more advanced thinking on applying XML. You now have 
more time to discuss technical skills as well as conceptual topics, all thanks to an 
accommodation you made for Luca’s learning disability. 

2 Amala is an engineering student originally from Yemen. She excels at the mathematical aspects 
of her coursework and her quiz grades show she has a strong understanding of key concepts. 
However, she often struggles with class discussions because of language barriers. By the end 
of class time, she may make a comment, but only after she has heard her classmates make 
their remarks first. Before the next class, though, you decide to have students watch a video 
about a new concept you will be introducing, rather than just starting during the session. 

Accessibility  
Ensure	   that	   digital	   objects	   meet	   accessibility	   standards	   such	   as	   screen	   reader	  
accessibility.	  Include	  in	  tutorial:	  

• Printable	  transcripts	  
• Captions	  
• Descriptive	  narration	  
• Descriptive	  alternative	  text	  
• Clear	  heading	  structure	  
• Slow,	  clearly	  annunciated	  narration	  

Design	  your	  tutorials	  to	  be	  available	  to	  audiences	  using:	  

• High	  contrast	  
• Low	  background	  noise	  
• Mobile	  compatibility	  
• Accessible	  fonts:	  

o For	  dyslexia	  
o Size	  large	  enough	  for	  easy	  reading	  
o No	  red	  text	  
o Limit	  number	  of	  fonts	  
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Because the video meets accessibility requirements for hearing-impaired students, Amala 
discovers she can watch it with the subtitles on, thus reinforcing the spoken words and better 
preparing her for the upcoming discussion. She watches the video a couple of extra times to 
make sure her pronunciation of the words is correct. In class that day, Amala is the second 
student to raise her hand and comment on the new concept. You are impressed with her insight 
and other students benefit from her perspective that previously might have only been shared as 
the discussion was wrapping up. 

3 As part of a medical history course, you are asking students to go to a local medical archive to 
do research on primary sources. Unfortunately, though, the archive is on the third floor of an old 
building and only accessible by stairs. Elinor, a third year student who has been excited to take 
the class since you announced it, is in a wheelchair and so cannot use the archive in person. To 
accommodate her, you allow students to use an online resource of digitized historical medical 
records and equipment. Working with your subject librarian, you also incorporate a library 
session in the class to help your students be more effective at using the online collection. When 
you are grading final papers, you notice that the digital resources you found for Elinor have 
been incorporated in many of the papers. Even students who were able to go to the physical 
archive have a broader understanding of the material and its context. 

Without accessibility accommodations, flipped classroom activities still engage a certain number of 
students in subject material. However, the development of accessible materials does more than just 
increase the number of students who can access them. It fundamentally changes how creators think 
about their lessons and the impact they can have. Most importantly, the level of work and discussion 
in our classes has improved exponentially. 
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