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Session goals
After completing this activity the 
participant will be able to
1. Describe the 2 sigma problem in 

education
2. Analyze evidence for effective use of 

blended learning techniques 
3. Critically appraise evidence for spaced 

repetition practice in learning
4. Synthesize current evidence to design a 

program that works in their institution





SCENARIO 1

•You	have	been	tasked	by	your	chairperson	to	create	
a	curriculum	for	the	CA1	residents.	

•The	overwhelming	complaint	from	the	faculty	is	
that	the	residents	do	not	read	text	books.	

•You	have	only	one	hour	in	a	week	to	accomplish	this	
goal.	

•What	is	the	evidence,	how	can	you	use	it	to	create	a	
curriculum	that	will	engage	the	learner	and	be	
acceptable	to	your	faculty.
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Methods 

•Published literature from 1996-2008
•1000 studies evaluated
•Only 176 had good experimental design 
and objective measured student outcomes

•50 independent effects subjected to Meta 
analysis





What material can be taught best 
using online format



Methods 

• Introductory biology class
•Online lectures were recorded powerpoint
presentations

•Required viewing before the class
•To assess understanding, ARS used
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Summary

•Learning gains are similar whether material 
taught using didactic or blended approach 
(lower order cognitive skills)

•Combination of online and face-to-face 
teaching works better than either alone

•Students value face to face interaction with 
faculty

•Online format is best for imparting lower 
order cognitive skills and face to face format 
best for modeling higher order cognitive 
skills 
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Flipped	classroom
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Research based principles for 
instructional design of lessons

Principle Effect	Size

Decrease	
extraneous	
processing

Coherance:	Eliminate	extraneous	material 0.97

Signalling:	Highlight essential	material 0.52

Contiguity:	Place	words	near	corresponding	graphics 1.19

Manage essential	
processing

Pre-training:	Pre-exposure	to	words/concepts 0.98

Segmenting: Break	lessons	in	small	chunks 0.85

Modality:	Present	words	in	spoken form 1.02

Foster	generative	
processing

Multimedia:	Words	and	pictures 1.39

Personalization:	Conversational	tone 1.11

Mayer	R.	Applying	the	science	of	learning	to	medical	education.	Med	Edu	2010:44:	543-
549



Our experience

https://medicine.yale.edu/anesthesiology/media/flipped_classroom.aspx



Trauma
Watch	podcast



In class

•Divided into 4 teams

•ATLS- Primary survey, secondary survey
•Pre-operative- warmers, calling blood bank
• Intra-operative- damage control 
resuscitation

• ICU- trauma coagulopathy, compartment 
syndromes



SCENARIO 2

• A CA1 resident comes to you and asks for advice 
regarding board prep for the Basic exam. 

• He has failed it the first time and is devastated. 
• He has been watching podcasts and reading 
books, but does not seem to remember the 
material although he has highlighted the material 
in multiple colors. 

• What are some evidence-based tips that you can 
give him in terms of learning, that he can use to 
help him remember the material better and feel 
better prepared for the exam



Evidence for efficient learning 
techniques

Spaced	repetition	 Testing	effect	



Learning	and	forgetting



Spaced	repetition

www.teachwell.wikia.com
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Recall/Testing

≠ ≠



Fig. 1. Cumulative performance during the 
learning phase.

Jeffrey D. Karpicke, and Henry L. Roediger III Science 2008;319:966-968
Published by AAAS

Fig. 2. Proportion recalled on the final test 1 
week after learning. 

Repeated Testing versus Repeated Study 



Jeffrey D. Karpicke, and Janell R. Blunt Science 2011;331:772-775
Published by AAAS



Journals for medical education

• Academic Medicine
• Medical Education
• Medical Teacher
• Education for Health, 
• Evaluation & the Health Professions
• Advances in Health Science Education
• Health Professional Education
• Medical Education Online
• BMC, Medical Education
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