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Introduction to Universal
Design for Learning
Universal Design for Learning (UDL) is an
educational framework based on research
in cognitive neuroscience that guides the
development of flexible learning environments that
can accommodate learner variability.
As a framework, UDL reduces barriers to
learning, provides appropriate accommodations
and supports, and allows for high achievement
expectations for all learners, including learners
with disabilities, English learners, and learners
who have been historically marginalized.
The UDL framework, first defined by David H.
Rose, Ed.D. of the Harvard Graduate School of
Education and the Center for Applied Special
Technology (CAST) in the 1990s, calls for creating
learning experiences from the outset that provide:
Multiple means of engagement to tap
into learners’ interests, challenge them
appropriately, and motivate them to learn
Multiple means of representation to
give learners various ways of acquiring
information and knowledge
Multiple means of expression to provide
learners alternatives for demonstrating
what they know

UDL is endorsed widely throughout federal
legislation including the Every Student Succeeds
Act (ESSA) (2015), the Higher Education
Opportunity Act (2008), and the National
Education Technology Plan (2016). Additionally,
in the Joint Statement of Education and Civil
Rights Organizations Concerning Equitable
Education During the COVID-19 Pandemic School
Closures and Beyond, over 50 civil rights and
education associations including the National
Education Association (NEA) and American
Federation of Teachers (AFT), the nation’s largest
teacher’s unions, the National Center for Learning
Disabilities, the NAACP, and the Southern Poverty
Law Center explicitly endorsed UDL as the
framework to ensure equity for all learners.
NASA SMD’s Science Activation program
was created to help learners of all ages “do”
science! Twenty-three competitively-selected
teams from across the nation connect NASA
science experts, real content, and experiences
with community leaders to do science in ways that
activate minds and promote understanding. To
“do” science, learners must be deeply engaged
in their learning environment. In a UDL space,
learners are engaged through the deliberate
design of the learning environment.

The Higher Education Opportunity Act (2008) defines Universal Design for Learning (UDL) as a
scientifically valid framework for guiding educational practice that: (a) provides flexibility in the ways
information is presented, in the ways learners respond or demonstrate knowledge and skills, and
in the ways learners are engaged; and (b) reduces barriers in instruction, provides appropriate
accommodations, supports, and challenges, and maintains high achievement expectations for all
learners, including learners with disabilities, and learners who are limited English proficient.
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The three principles of UDL support educators in
creating multiple pathways for learners to build
knowledge and express what they know while
empowering learners to make choices about their
learning. Although this framework does allow
learners with disabilities to thrive in their learning
environments it also increases the engagement
and achievement for all learners (Scott, 2018).
Understanding the three principles is the
foundation for building learning experiences that
work for all. The three principles of UDL support
both formal and informal educators in providing
options and choices so learners have multiple
pathways for how they engage with learning, how
they learn, and how they share what they know.
An explanation of the three principles of UDL
follows.

Provide multiple means of engagement

Engagement is at the core of all learning
experiences. If we want learning to occur, we
have to foster both attention and commitment
by providing learners with authentic, meaningful
experiences in learning. All learners need access
to options that help them connect their own
strengths to new learning activities. Learners also
To build background knowledge on Universal
Design for Learning (UDL), choose to read one
or more of the resources listed to the right. These
resources help to clarify the types of support that
are “necessary for some and good for all.”

need access to their peers to foster collaboration
and community.

Provide multiple means of representation

Not all learners comprehend information in
the same way, have the same background
information, or have access to the same
vocabulary. There must be multiple access and
entry points so all learners can grow as learners
as they reach toward the same goal. By providing
multiple opportunities and options for learners to
acquire information, learners are empowered to
personalize how they build knowledge and skills.

Provide multiple means of action and
expression

It is not enough to comprehend information;
learners must also be able to express what they
know or can do. Learners need numerous options
to express their understanding. When learning
experiences provide multiple options, learners
are able to practice executive functioning skills
as they analyze the task and choose the best
option to demonstrate that they met the intended
outcome.

• So You Think You Know UDL
• Why UDL Matters to English language learners
• What Kids with ADHD Need to Learn
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UDL Self-Study/
Assessment
Understanding the UDL Guidelines and the three UDL
principles is a useful first step to ensure that all learners
have opportunities to express what they have learned
about science by participating in meaningful learning
experiences. You can learn more about the principles
and Guidelines here (CAST, 2018).
Additionally, the following tools will help you to
determine if your learning experiences include critical
elements of UDL.
The UDL Progression Rubric provides descriptions
of what UDL looks like at emerging through
expert levels. Reviewing this resource may help
to determine if learning experiences, resources,
facilitation guides, etc. promote autonomy and expert
learning, and embrace variability.
The UDL Implementation Rubric is a tool, created
by an instructional coach, that helps educators to
reflect on their overall level of UDL implementation.
Although this was designed for formal educators, it
can certainly be used for informal educators as well.
The UDL Flowchart helps educators to self-reflect
on if they are universally designing instruction.
The steps of the UDL Flowchart are relevant to all
learning experiences. The questions in the sidebar
to the right, adapted from the UDL Flowchart, are
important to ask as you reflect on your learning
design.

Questions to Ask
When examining your learning
experiences, whether you are
in a formal or informal learning
space, ask yourself the following
questions:

• Is there a clear goal for

the learning experience or
resource that is articulated so
every learner would know what
they will learn or what they will
be able to do as a result of the
experience?

• Do all learners have an

opportunity to self-reflect
and activate background
knowledge?

• Do learners have options/

choices for how they will
learn the content? Are there
numerous resources for them
to interact with?

• Are there opportunities for

learners to check in with
their understanding, ask for
clarification, and/or determine
if they are moving toward the
goal?

• Do learners have options/

choices for sharing or
discussing what they have
learned?

• Would all learners, regardless

of variability, be able to access
and learn from the experience
or resource including learners
with disabilities and English
learners?
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Thematic Findings from
Initial Review
Between December 2019 and March 2020,
numerous SMD Science Activation teams
scheduled 1:1 calls with Novak Educational
Consulting to discuss their projects and identify
areas where universal design is already
implemented within the project and areas where
UDL would increase access and engagement.
After thematically coding the notes from the calls,
two themes emerged among the projects.

Theme 1: Commitment to UDL
for Educators
The first was that there is clearly an effort to
universally design support for educators, whether
they are formal or informal educators. Predictable
variability includes educators who have different
background knowledge, pedagogical skills,
and different periods of time they can spend on
each lesson or activity. Many resources provide
options/choices for educators to determine how
to implement a lesson or share a resource within
their learning environments.
It is also clear that many projects provide
professional learning or support to both informal
and formal educators. Preparing educators to
support all learners, and providing them with
support to allow learners to self-differentiate is
critical. The following checkpoints may support
your planning:

• Design a best practices page for educators
with numerous options and choices to learn
about universal design.

• Universally design quick start guides and/

or full facilitation guides that have options,
choices, and scaffolding available for selfpaced professional learning and support.

• Offer a virtual or in-person training to

support your educators in learning more about
UDL (remember to provide them with options
and choices).

• Produce demo videos for how educators may
set up activities or experiments to provide
optional scaffolding and support.

Theme 2: Opportunities for
Ensuring UDL for End Users
The second theme was that it was not clear
that the commitment to flexibility using the UDL
principles flows into the learner experience.
Educators are given autonomy to personalize
the lessons for their learners based on their
environment or the perceived ability of learners,
but these same educators aren’t yet provided with
guidance on how to design that same experience
for learners. The following implementation tips
can help to ensure UDL is a part of the design
for both young and adult learners throughout the
organizations we serve.
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UDL Implementation Tips
Tip 1: Embrace Variability
We all have a unique mix of strengths and weaknesses. In UDL, we call this
“variability.” Todd Rose (2016), author of The End of Average, teaches us that there
is no such thing as “average.” We all have what he calls a jagged profile. Simply
put, each of our traits falls on a continuum to make us who we are. Our strengths
and weaknesses not only vary between us but also within us based on context. As a
result, we can’t predict the exact resources that would be beneficial for a learner, but
we can predict barriers that would likely prevent learning. We then can consider how
to provide options and choices so all learners can self-differentiate their learning and
eliminate barriers. Ask, “What variability can we predict?”

Glow

Case in Point: Variability

This photo, from the Gulf of Maine Research
Institute, shows that learners have multiple means
of representation as they learn about the lobster. In
addition to having access to touch the live crustacean,
there is also a digital table that presents additional
visuals and support. The activity also supports
collaboration and the two learners are working together.

Grow
UDL embraces student variability and the importance
of both supporting and challenging all students so
they can continually set goals for improvement. In
this picture, the digital table notes, “Wait for your
teammates to finish their data collection.” Given
that some students may meet the goals earlier, is it
possible to provide additional options and choices? For example,
“While you wait for your teammates to finish their data collection,
choose one of the following reflection questions and begin to
craft an answer” or “Take this challenge quiz to see how much
you really know about lobsters” or “Watch a short video that will
prompt you to reflect on your data collection.”
Photo source: Gulf of Maine Research Institute

Learn More
• Read Chapter 3: The Variability of Learners in Universal Design for Learning: Theory and
Practice (create a free login to access).

• Watch this short video lecture by Todd Rose who discusses why variability matters.
• This video is a short explanation of learner variability from Matt Bergman, a leading teacher
in the nation in UDL implementation.
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Glow

Case in Point: Variability

The NASA Earth Science Education Collaborative (NESEC) has a toolkit for informal science
educators at Observer.globe.gov/toolkit. The protocol for the Mosquito Habitat Mapper provides
numerous options and choices and was designed with educator and location variability in mind!
The toolkit has multiple activities to choose from, numerous books and resources educators can
choose to add to their program, and various printable and promotional materials. They also provide
presentation tips and trouble-shooting tips. Their tips speak to variability as presentation tips note, “If you are
providing devices, ensure that the app is downloaded and updated prior to the program. If participants will be
using their own devices, ensure that they will have internet access or ask them to download the app prior to their
arrival.”

Grow
It would be great to provide tips to presenters to ensure that learners have multiple options and
choices as they learn. Instead of choosing a single book for the exhibit, for example, encourage
educators to choose multiple materials and create stations for learners to explore.

If you are viewing this document in print and would like to access the linked texts,
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Tip 2: Firm Goals, Flexible Means
When designing resources, activities, and/or lessons, be really clear about what learners
should know or be able to do as a result of the experience. This is true in both formal
and informal settings. A universally designed learning experience is where all learners,
regardless of variability, are working toward similar goals, but they have options and
choices about the different strategies and methods to arrive at the same destination.
Firm goals, flexible means can take many different shapes. The only constant in a
universally designed experience is that all learners are valued, all learners have options,
and there is a culture that values trial and error, learning from failure, and self-reflection.
As an example, an assignment prompt may require learners to “write,” as opposed to,
“answer.” If learners have devices, they can type, audio record, create a video, give a
presentation, etc instead of writing… so consider where you can embed that flexibility.
If scientific writing is, in fact, the goal because educators are focused on “Communicate
scientific and/or technical information orally and/or in written formats, including various
forms of media as well as tables, diagrams, and charts” then there needs to be options to
support writing including graphic organizers, exemplars, and/or rubrics and/or there could
be a reminder that learners can use their devices to access speech to text options, for
example.

Case in Point: Firm Goals, Flexible Means
Glow

In the lesson, Investigating the Day and Night Moon, you
can see that the objectives are universally designed in
the overview for the unit. The objective, “Learners will
construct an explanation about why the Moon is visible
during both the day and night using evidence from a
model” has “firm goals, flexible means,” as it doesn’t require writing an
explanation.

Grow
In the procedures of the lesson, it notes that all students
in the class should prepare to share with the caveat,
“Hold off on sharing to put less pressure on students,
particularly English learners, who need more time
formulating responses and recording their observations.”
This is a great opportunity to create multiple means of
action and expression. For example, “Before sharing, since some
students may need more time to formulate responses, provide the
option to use sentence stems to discuss, journal quietly, and/or share
in a small group with teacher support.”

Learn More
• Here is a great resource to learn more about writing “firm goals, flexible means” through the UDL
lens. This was published by CAST, so it’s a great place to start.
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Tip 3: Provide Multiple Means of Engagement
When many people think of engagement, they really focus on that first point of interest
or motivation. But engagement is so much more than that. True engagement isn’t just
about having fun. It is about being able to push through periods of cognitive dissonance
and challenge. It is about being able to cope and self-regulate when things are hard. The
barrier to that is that because of learner variability, there is a significant difference in the
level of challenge necessary for each learner, and the supports they need to get through
challenges.

Glow

Case in Point: Engagement

This lesson on Juicy Light is focused on building inquiry
where learners have opportunities to practice shining
light at different objects as they learn about how light
travels. The Teaching Tips provide rich vocabulary with
opaque, translucent, and transparent, and the vocabulary
is passed through to students on the Light Predictions Chart Template
which has visuals to support comprehension! This is a great example
of universal design.

Grow
In the Juicy Light lesson, there is a list of discussion
questions that can support all learners in reflecting on
their understanding of the activity and the objectives.
When presenting discussion questions, it is valuable to
provide multiple tools to scaffold the discussion such
as word banks, sentence stems, and visuals to support meaningful
discussion. Also, it may be important to remind facilitators of the
activity to provide adequate wait time for reflection before discussion.

Glow

Case in Point: Engagement
As an example, the activity, “Modeling Meaningful
Eclipses” has options and choices to build background
knowledge, short demos, visuals, questions for
scaffolding, optional extension activities, and helpful hints.

Grow
Overall, this is an incredibly strong toolkit to support
facilitators and educators. There is a lot of printed text so
it may be a valuable resource if there were a “facilitator’s
introduction video” with a highlight reel of a successful
activity implementation to support visual processing and
activate background knowledge. It would also be a great
way to share your amazing work with the community!
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Tip 4: Provide Multiple Means of Representation
Making sure your learners and users can access and comprehend words,
symbols, numbers, and concepts and express what they know using language
and symbols that are relevant and authentic is critical for their success. When
we design experiences that all learners can access, we simply cannot hand out
a worksheet of terms and/or symbols and definitions and expect all learners
to truly understand and comprehend how to use those terms or symbols. Rote
memorization doesn’t promote deep learning and true comprehension. We also
cannot continue providing our learners with challenging texts and problems that
build vocabulary and skills without providing scaffolding if we want all of our
learners to succeed.
When implementing UDL, we should always ask ourselves “what resources or
supports can I provide that might help my learners access this content?” Make
those resources available to all learners, not just those you think are struggling.
Remember, what is necessary for some is good for all.

Case in Point: Representation
Glow
This GLOBE Cloud Chart is a great example of a
universally designed support - the words, visuals,
scaffolding, and checklists are beautifully done.

Grow
As projects are updated for 508 compliance, it would
be valuable to have a text alternative that provides an
equivalent meaning as the image so screen readers can
read the description. It can also support some learners in
interpreting the image.
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Case in Point: Representation
Glow
NASA’s Universe of Learning has a project, Girls STEAM Ahead. One of the resources
is Here, There, Everywhere, a great example of UDL. When learning about the topic,
“When the wind blows,” there are options to learn about dandelions, comet tails,
and galactic winds. The site is rich with visuals to supplement printed text. There are
also options to “build your own exhibit, watch videos, print a poster, view/revise a
PowerPoint presentation, and create an experiment.”

Grow
There are so many options and choices on the page. It would be fantastic to help
museums and educators see this as an example of UDL. Having a statement like,
“This page provides options and choices for learning more about wind and building an
exhibit that best meets the needs of all of your learners. Be sure to offer these options
and choices to learners at your exhibit too.”
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Tip 5: Provide Multiple Means of Action and
Expression
Once learners are engaged and know why they are learning, and they have interpreted
what they need to know, we need to design opportunities where learners can apply the
new knowledge or skill in a way that it is clear how they are going to use it. Using this
lens, it is important to design meaningful options for learners to express what they have
learned, practice a new skill, and/or participate in an activity so they are putting their
knowledge to work.

Case in Point: Action & Expression
Glow
The Student Helioviewer Data Tool is a great resource
that provides educators with tips to remind them to
activate background knowledge for students by asking
questions such as:

• What solar events or activity have you heard about?

• What would you like to see if you could view the sun safely, up
close?

• What makes it difficult for scientists to observe and study the sun?
What do they have to make/use to safely observe the sun?

Grow
After using the interactive tool, there are discussion
questions to foster collaboration and community but many
of the discussion questions are at a Depth of Knowledge
(DOK) 1 and 2. To optimize challenge and support,
consider providing prompts that would provide various
levels of challenge. A resource that is helpful to optimize challenge is
the Depth of Knowledge visual.
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Case in Point: Action & Expression
Glow
In this resource on Sky Patterns, the support materials
provide options and supports to build interest and
engagement. One great one in this example is, “Note:
You may want to extend the activity with a family
connection: ask family members to observe the night
moon with their child throughout the week.”

Grow
When providing the non-visual support: Peep Sees
Patterns in the Sky, there is a graphic organizer that
prompts instructors to record student responses. A simple
revision to, “Encourage students to record their responses
with words, pictures, drawings, or through dictation and
then share their observations,” would provide learners
with options and choices for expression and would give them more
ownership of their learning.

Webinar Links with Embedded Resources and Discussion
Questions
Webinar #1 - Eliminating Common Barriers in Learning Design and Slidedeck
Webinar #2 - Eliminating Common Barriers in Learning Design II and Slidedeck
Webinar #3 - Budgeting & Planning for UDL and Slidedeck
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