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Introduction and Background

* There are effective and ineffective approaches to learning

* Appropriate education on evidence-based learning strategies is lacking in
medical education

* Students come to medical school with varying backgrounds and study
habits

* Many habits are inefficient and would not be considered optimal for
long-term retention

* Learning medicine requires long term-retention, i.e. “durable” learning




Introduction and Background

* Learners will receive advice from preceptors, libraries, articles, blogs, and videos.

* Quality of existing advice from these can be low, and difficult for learners to distinguish
good from bad

* Fortunately, well-established evidence from cognitive psychology can guide learners of
evidence-based approach to learning.

* These techniques are not widely used

* Goal: to develop medical education tool on the science of learning tutorial targeted at
early undergraduate medical students




Why is this important?

* Family medicine requires expertise in very broad scope of knowledge and
skills, and duty to teach these skills in effective ways

”

* Family medicine profession emphasized “clinical excellence,” “continuous
learning and teaching of others,” and “commitment to reflective practice.”

* Becoming competent and excellent in a generalist profession is made much
easier and efficient by a solid understanding of effective learning

* Family doctors should also be able to educate learners on how to effectively
learn such breadth



I\/l Et h O d S Two components

1. Reviewing, assessing, and collecting
relevant literature

2. Reviewing local undergraduate
medical curriculum to decide where
this material would fit.



Literature
review

Huge volume of published work on the science of
learning

Literature was assessed for common themes, and
review resources were used where available.
Common themes identified in the literature:

* Humans are poor judges of when learning is
effective

* |neffective learning strategies continue to be
used heavily

* Effective learning strategies exist and should
be implemented

» Catering to specific learning styles does not
improve learning



The Science of Learning

* Learning —taking information into long-term memory for later retrieval.

* Three steps
1. Encoding — bringing information into short term memory

2. Consolidation — strengthening, stabilizing, and organizing into long
term memory (sleep is important here)

3. Retrieval —accessing learned information, further strengthening
memory.

e Retrieval is most important for most learning, i.e. we study so that we can
call up information when it is needed.



We are poor judges of our learning

 We can’t rely on our own judgement of when learning is effective or not.
Many studies demonstrate this, several factors at play

* Fluency illusions: we mistake fluency with a text for mastery of its content

* Ease of practice: learning feels more effective when it is easy, but durable
learning requires desirable difficulty.

* Quick gains: learning feels effective when gains are quick, common with
massed practice, but quick gains also fade quickly.



Ineffective learning strategies
persist

* Most common ineffective learning strategies
* Cramming
* Massed practice
* Highlighting

* Their use persists
* (Can be effective for passing tests
* They make us feel that real learning is happening, but the learning is not durable

* These do not work for preparing for clinical duties, as we need to be ready for many
different scenarios at unpredictable times




Effective learning strategies exist

* Retrieval-based learning — “retrieval interrupts forgetting.” Also acts as
objective measure to identify knowledge gaps.

» Testing effect — testing enhances later retention more than additional study
of the material

* Spaced repetition — periodically returning to the material

* Interleaving — varying topics/skills studied in a single session, i.e. not waiting
until “done” before moving on

* Elaboration — “Learning is stronger when it matters, when the abstract is made
concrete and personal.”

* Metacognition — Knowing about what you know



The “Learning Styles” Myth

* The claim: learning is more effective when content is delivered in a manner
consistent with the preferred learning style of the learner.

* The reality
* Thoroughly studied
* No good evidence to support

* There are many learning style frameworks, how would we know which
is best?

* Learning more effective when modality is suited to the content, rather
than suited to the learner.



Professional Competency
Curriculum

Identified as appropriate target for this material

* “Pro Comp” is meant to provide "opportunity to integrate your biomedical and
clinical learning within the context of patient care from a professional, community
and life-long learner perspective,”

* Consists of weekly one-hour large group session, followed by 2 hour small group
tutorial sessions.

e Students are expected to have reviewed tutorial material, done assigned pre-reading,
and answer questions

* Past curriculum reviewed for template, and to ensure no similar material already exists.




The Medical
Fducation
Tool

Developed a 32-minute didactic session,
pre-recorded for purposes of this
project.

Developed small group case of
struggling learners to explore the
common experiences and strategies to
overcome.

Objectives created for these sessions.

All material was generated to be
consistent in format, language, and style
of other Pro Comp sessions




Objectives for sessions

* By the end of this lecture, you will be able to

* Define and describe well-established evidence-based learning strategies: Retrieval-based
learning, Spaced repetition, Interleaving, Frequent testing, Elaborative interrogation and self-
explanation, Metacognition

* Describe the pitfalls with commonly used study techniques: massed practice, reading as a
form of studying, highlighting, cramming

* Understand and discuss the limitations of using learner subjective judgement to assess
guality of learning activity.

* By the end of this tutorial, you will be able to:

* Apply the concepts discussed in the lecture to assess and critique quality of current learning
strategies through cases and self-analysis.

* Develop and make plans to implement evidenced-based learning strategies.

* Use your knowledge of evidence-based learning strategies to analyze system-level learning
and where there is room for improvement.



Future
work

Discussion with the undergraduate
medical education office about
implementation

Development of longitudinal theme of
this topic

Assessment of currently used learning
strategies locally

Discussion with Student/Resident Affairs
office about whether resources are
consistent with evidence-based learning
strategies.

Development of CPD material for
residents and practicing clinicians.
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