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P A R T  1

Laying the Foundation for an Inclusive, Learner-Centered Environment



I N C L U S I O N  A N D  L E A R N I N G

Research suggests that students will be more motivated in learning environments that:

• Recognize them 

• Draw relevant connections to their lives

• Respond to their unique concerns 

(Ambrose, S. A., Bridges, M.W., DiPietro, M. & Lovett, M.C. (2010). How learning works: Seven research -based principles for smart 

teaching. San Francisco, CA: Jossey Bass. See “ Inclusive Learning Strategies” from the Poorvu Center for Teaching & Learning, Yale 

University.

https://poorvucenter.yale.edu/InclusiveTeachingStrategies


L E A R N I N G  I S  S O C I A L  A N D  R E L A T I O N A L



W H A T  I S  ( U D L ) ?

to provide 
inclusive 
education 

for all

Framework

combines 
neuroscience 

research

with 
principles of 

UD



T H R E E  C O R E  P R I N C I P L E S  O F  U D L

multiple means of engagement 

multiple means of representation

multiple means of action and expression 



T H R E E  C O R E  P R I N C I P L E S  O F  U D L  

( A N O T H E R  V E R S I O N )  



E N G A G E M E N T ,  R E P R E S E N T A T I O N ,  A C T I O N  A N D  E X P R E S S I O N  

D E F I N E D

Engagement
How learners are motivated and 
supported

Representation
How content is communicated

Action & Expression
How learning is demonstrated and 
assessed



U D L  I N  P R A C T I C E  E X A M P L E :  A N AT O M Y  

A N D  P H Y S I O L O G Y

Engagement Representation Action & Expression

How will students interact with 

anatomical and physiological content?

How will students interact or persist 

in this study of anatomy and 

physiology?

How will students demonstrate their 

understanding of anatomy and 

physiology?

How will students act with each other 

and instructor?

How will I provide multiple means of 

representation for anatomical and 

physiological  topics?

How will I provide opportunities for 

students to express their knowledge 

of anatomical and physiological 

topics?



Engagement

• Problem based learning

• Students presented with 
hip fracture before they 
learn hip anatomy to 
contextualize info re: 
clinical relevance

Representation

• Prosected specimens

• Plasticated specimens

• Anatomical models

• Computer aided learning

• Peer and instructor 
learning

Actions & Expression

• Assemble and 
disassemble anatomical 
models

• Handle and identify bony 
landmarks

• Histology

• Prosection use

E N G A G E M E N T ,  R E P R E S E N T A T I O N ,  A C T I O N S  A N D  E X P R E S S I O N :  E X A M P L E S



T H E  S P E C I F I C S :  A N A T O M Y  A N D  P H Y S I O L O G Y  

Two hour practical classes divided in 25-minute rotation where students rotate among 4 stations:

o demonstration area (e.g., faculty member gives interactive tutorial on cadaver)

o practice spot examination (e.g., students walk around table to identify structures pinned on 

prosections)

o computer-assisted learning (e.g., groups of students work together on software “Anatomy and 

Physiology Revealed,” McGraw Hill Education) 

o variable learning area (e.g., varies depending on topic; self-directed activity could include a 

histology, osteology, radiology, or clinical station)



I N C L U S I V E  P E D A G O G Y  I N  M E D I C A L  E D U C A T I O N

From Amayo, J., Heron S, Spell N, Gooding H. Twelve Tips for Inclusive Teaching.
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P A R T  2

Strategies and Tools for “Making it Stick” in a Learning Environment



P R I N C I P L E S  O F  S T I C K Y  L E A R N I N G

Based on the work of Marilee Sprenger and the authors of Making it Stick: The Science of Successful Learning

Reach

Retrieve

Rehearse

Recode
Reinforce

Review

Reflect

https://www.edutopia.org/profile/marilee-sprenger
https://www.hup.harvard.edu/catalog.php?isbn=9780674729018


R E A C H :  

C R E A T E  C O N D I T I O N S  F O R  

L E A R N I N G

Active learning 
opportunities

Engage 
emotions

Consider pacing
Consider 
modality 



R E T R I E V E :  

A C T I V A T E  P R I O R  K N O W L E D G E

• Remember earlier information and build upon it

• Reinforce knowledge for later links to new 

information

• Assessment (or feedback) strategies can aid in 

effective retrieval



R E C O D E :  

‘ T R A N S L A T E ’  I N F O R M A T I O N

• Learners put information into their 
own words or images

• Self-generated work, through writing 
or drawing, strengthens memory



R E I N F O R C E

• After students ‘recode’, 

instructor provides feedback to 

reinforce learning

• Redirects any misunderstandings 

and reinforces appropriate 

interpretation of information



R E H E A R S E :  

E X P L A I N I N G  W H A T  Y O U  K N O W

• Verbalizing information engages memory and 

consolidates learning

• Rehearsing may be informal (e.g., discussion; in 

the moment responses)

• Or, it may be more formal (e.g., presentations)

• Rehearsal may be to and/or with peers

• Or, it may be to instructors



R E V I E W

Provide opportunities to review content

Helps students with retrieval practice to strengthen understanding 
and memory

May be instructor-led or participatory with individual students or 
groups of students

Can be spaced within didactic classes, at the end of modules, and/or 
at the end of a complete unit



R E F L E C T

• Reflection provides students with an opportunity to 

identify strengths and areas for improvement in 

their learning

• Reflection may provide students with time to identify 

and plan their learning goals

• Relevant for both classroom and clinical 

environments

• May be private to student or shared with instructor



E X P A N D I N G  T H E  F E E D B A C K  E N V I R O N M E N T

• Be aware of implicit bias

• Consider non-verbal cues as well as verbal choices

• Practice inclusion

• Encourage metacognition: ask student/trainee for their self -
assessment of activity before offering feedback 

• Provide student/trainee with feedback on what went well  as well as 
your suggestions for targeted improvement

• Support student/trainee in developing a clear plan for improvement 

• Role play with colleagues 

• Consider recording feedback sessions for your own metacognitive 
awareness



T O O L S  F O R  S T I C K Y  L E A R N I N G

Blackboard Tools (e.g., Discussion Board, Blogs, Quizzes, Journals)

Pronto (social media tool, available through Blackboard)

Google Suite for collaborative learning, including Google docs, Google slides, Jamboard

Polling and response tools, including Zoom Polls, Clickers, Mentimeter, Poll EV

Collaborative tools such as Padlet, FlipGrid

Social Annotation tools such as Perusall (students can see each other’s annotations on a text, video, or image)

**Check with BUMC-IT for other tools that may be available to you AND to identify which tools are centrally supported at BU 
and/or on the medical campus
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P A R T  3

Questions



THANK YOU

Reach out to us at

dfbreen@bu.edu and msullvan@bu.edu

Deb Breen and Megan Sullivan 

mailto:dfbreen@bu.edu
mailto:msullvan@bu.edu

