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Universal Design for Learning

Boo Murray



Universal Design in Architecture
– Focus on environment

Universal Design for Learning
– Focus on curriculum



Principles of UDL
• Represent information in multiple formats 

and media (Recognition Principle)
• Provide multiple pathways for action and 

expression (Strategic Principle)
• Provide multiple ways to engage (Affective 

Principle)



Recognition Principle
• Flexible methods of presentation

– Support learning by:
• Using a variety of media
• Highlighting critical features
• Providing background knowledge
• …



Strategic Principle
• Flexible ways to act, plan, express (think 

action words)
– Support learning by:

• Modeling
• Providing feedback
• Providing ways to organize
• …



Affective Principle
• Flexible ways to engage

– Support learning by:
• Providing adjustable challenges
• Presenting engaging contexts
• Monitoring progress together
• ….



UDL and Digital Multimedia
• Increase accessibility of materials

• Scaffold exploration of content
• Facilitate engagement

• See the overview article for the multimedia 
research syntheses: Universal Design for 
Learning in a Digital Multimedia 
Environment



Virtual Manipulatives in 
Mathematics



Research findings
• Virtual manipulatives

– Help students understand abstract concepts
– May lead to richer understanding
– Require guidance to understand the concepts 

they represent

• See more research in Learning 
Mathematics with Virtual Manipulatives 



Choosing a Virtual Manipulative
• Questions

– Is the content aligned to curriculum goals?
– Can level of difficulty be adjusted?

– What type of feedback do they provide?
– How clear are the instructions?

– What teacher support is needed?



Resources from Learning Mathematics 
with Virtual Manipulatives 
• National Library of Virtual Manipulatives

http://nlvm.usu.edu/
• Arcytech Educational Java Programs

www.arcytech.org/java/
• Shodor Project Interactivate

www.shodor.org/interactivate/
• Illuminations

http://illuminations.nctm.org/



Using Multimedia Tools to 
Teach Science

Alise Brann



Research Support 

• Students learn best by doing – particularly in 
science

• Young students enter school with preconceived 
ideas about the world 
– Students form these ideas based on their own 

experiences and observations
– Student misconceptions can be difficult to dislodge

• Providing correct explanation is not sufficient
– Students often incorporate new information into their 

existing framework



Technology Encourages Scientific Thinking
• Scientists use a number of technology tools daily 

that are available to educators:
• Virtual labs
• Simulations
• Models of scientific phenomena
• Collaborative tools

– Email
– Video conferencing
– Online collaborative knowledge bases (i.e. wikis)



Modeling Tools and Multiple Representations
• Considerations:

– Does the tool allow students to manipulate objects?
– Does the tool allow students to conduct experiments?
– Are otherwise unseen or unfeasible phenomenon visually 

explained and explored?
– Does the tool allow the student to change perspectives, 

• i.e., what does the moon look like to someone standing on the sun?



Tools to Support Collaboration and Discourse
• Considerations:

– Does the tool foster peer communication and 
collaboration?

• i.e., are there “stop and discuss” points?

– Does the tool help students confront scientific 
misconceptions and refine theories?

– Does the tool facilitate scientific vocabulary learning?



Simulations and Virtual Labs
• Considerations: 

– Does the simulation/virtual lab match school curriculum 
and student needs? 

– Is the simulation academically rigorous or just “cool”?
– Who created the simulation?  Are they reputable?
– Can tools be used in conjunction with regular classroom 

activities and investigations?
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Digital Texts and Materials that 
Boost Geography Learning

Heidi Silver-Pacuilla



Research Support:

• National Center for Educational Statistics 
found a positive relationship between high 
test scores on geography and high levels 
of classroom computer usage (reported in 
NAEP, 2002). 

• See more research in Multimedia 
Geography Instruction



5 Themes of Geography
Established by National Geographic Society and the 
Association of American Geographers

• Location 
• Place
• Human-Environment Interactions
• Movement, and 
• Regions



Movement and Place

• Example: Slavery and the Underground Railroad
– National Geographic’s Underground Railroad has 

collection of maps, illustrations, text, artifacts

– National Park Service’s Underground Railroad 
Register of Historic Places has maps, background 
information, and links to historic sites in many state

– Slavery in America has narrated interactive exhibits: 
Roads to Freedom and Melrose













Supplement and link online activities with 
accessible literacy activities

NightJohn, by Gary Paulsen, story of a Sarny, a slave 
girl who learns to read; available as a movie (1996); 
available from RFB&D on audio CD 

Freedom Roads by – Joyce Hansen                            
& Gary McGowan, a good discussion of               
artifacts and how historians can and have            
“read” artifacts

Start to Finish books by Don Johnston, Inc.

















Questions? Feedback?

Email us at cited@air.org


