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ACGME General Competencies

¢ Patient Care
* Medical Knowledge

* Practice-Based Learning and
Improvement

* Interpersonal and
Communication Skills

¢ Professionalism

» Systems-Based Practice

Simulation - Definition

“In broad, simple terms a sinui/ation is a
person, device, or set of conditions that
attempts to present [education and]
evaluation problems authentically. The
student or trainee is required to respond to
the problems as he or she would under
natural circumstances. Frequently the
trainee receives performance feedback as if
he or she were in the real situation.”

McGaghie, 1999

Common Characteristics

Cues and consequences like those in the real environment
Trainees placed in complex situations

Trainees act as they would in real environment

Fidelity (exactness of duplication) is never completely
isomorphic with the “real thing”

Varied formats: static (anatomical model), automated
(computer and VR technology), individual (solitary
performance), interactive (team performance),
resoluteness (playful vs. deadly serious)

Personnel evaluation: high stakes, low stakes, no stakes
decisions

McGaghie, 1999




Educational Outcomes
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Roadmap for this Presentation

1. Best Evidence Medical Education (BEME)
Systematic Review

2. “Son of BEME”

3. Diane B. Wayne, MD Cumulative
Education and Research Program at
Northwestern University

4. Concluding Remarks

Features and uses of high-fidelity medical
simulations that lead to effective learning: a BEME
systematic review

S. Barry Issenberg, William C. McGaghie, Emil R. Petrusa,
David Lee Gordon and Ross J. Scalese

Medical Teacher 2005; 27(1): 10-28




BEME Systematic Review
Background & Context

Simulations are now in widespread use in medical
education and medical personnel evaluation.
Outcomes research on the use and effectiveness of
simulation technology in medical education is
scattered, inconsistent, and varies widely in
methodological rigor and substantive focus.

BEME Systematic Review
Objective

Review and synthesize existing evidence in
educational science that addresses the question,
“What are the features and uses of high-fidelity
medical simulations that lead to most effective
learning?”

Intent: Quantitative Meta-Analysis

BEME Flowchart

Syrieamate Lierature Eeview

High Fidlty Simniasion
s
T
i
The il w  eview of maltis sselstor o e
‘lubes of mhtors
e Yoo [Ttk
H (Reves)
-
[[stuene

“The ke diisond wing s siwoltor s a sducaionn
tevanton s mssund cntcores of wamers

==
[ E
(Norec tive.
I &5
i
s sirovs | o
T e
|
.
-




BEME Systematic Review
Data Extraction & Synthesis

Data were extracted from 109 journal articles
by nine independent coders using a
standardized protocol. Qualitative data
synthesis and tabular presentation of research
methods and outcomes. /ozeragenzsify of
research designs, educational inferventions,
outcome measures, and fimeframg precluded
data syrhosis using meta-analvsis.

BEME Systematic Review
“Headline” Results

* Coding accuracy for journal article features
is high

* Quality of published research is generally
weak

* Qualitative summary: weight of evidence
suggests high-fidelity medical simulations
facilitate learning wsder the right conditions

BEME Systematic Review
The “Right Conditions”

Feedback is provided during the learning experience
Learners engage in repetitive practice

Simulator is integrated into overall curriculum
Learners practice with increasing levels of difficulty
Adaptable to multiple learning strategies

. Clinical variation

. Controlled environment

. Individualized learning

. Outcomes or benchmarks clearly defined & measured
10. Validity of simulator
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“Son of BEME”

* BEME review subset: 31 journal articles, 32 studies
* Adequate data for quantitative synthesis

* Question: Is there an association between hours of
simulation-based practice and standardized learning
outcomes?

*+ Standardized learning outcomes = AWES
* Hours of practice in 5 categories

» Statistics: ANOVA and n?

* Results: F|, ,;,;=5.77,p <.002; 1> = .46

» Approximates a dose-response velationship

McGaghie WC et al. Effect of practice on standardized learning outcomes in simulation-based medical
education. Medical Education 2006; 40: 792-797.
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Hours of Simulator Practice

Diane B. Wayne, MD, Research Program
at Northwestern University

Thematic: Advanced cardiac life support (ACLS)
Skill acquisition (Wayne et al. 2005) [a]

Standard setting (Wayne et al. 2005 [b], 2007 [a])
Mastery learning (Wayne et al. 2006) [a]
Resident self-assessment (Wayne et al. 2006) [b]
Skill maintenance/decay (Wayne et al. 2006) [c]

Practice payoff re: response to hospital “codes” (Wayne
et al. 2008)

Situation awareness (WIP)

8.  Other procedures: e.g., thoracentesis (Wayne et al.
2007) [b], central lines, ICU skills, etc.
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Deliberate Practice

Goal: skill improvement

4/10 rule for “world class”
performance

Ericsson, Academic Medicine, 2004

Deliberate Practice (DP)

Features

1. Highly motivated learners with good concentration;

2. Engagement with a well-defined learning objective or task;
atan

3. Appropriate level of difficulty; with

4. Focused, repefitive practice; that leads to

5. Rigorous, precise measurements; that yield

6. Informative feedback from educational sources (e.g.,
simulators, teachers); and where

7. Trainees also monitor their learning experiences and correct
strategies, errors, and levels of understanding, engage in
more DP; and continue with

8.  Evaluation to reach a suastery standard; and then

9. Advance to another task or unit

Ericsson Acad Med. 2004; McGaghie et al., Chest 2008
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Mastery Learning

Features
1. Baseline, i.e., diagnostic testing;
2. Clear learning objectives, units ordered by difficulty;

3. Educational activities (e.g., deliberate skills practice)
focused on objectives;

4.  Minimum passing rzastery standard (MPS) for each unit;
5. Formative testing — snastery of each unit;

6. Advancement if performance > MPS; or

7. Continued practice or study until MPS is reached

McGaghie et al., Chest 2008

Mastery Laoring of Advanced Cardiae Life Support Skils by Infarnal Medicina Residents
Using Simulation Technology and Defloerole Praclice
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Pre-Test Post-TestA Post-Tes!
Mastery Learning Study

One group pretest-posttest design (# = 41)

Highly reliable data

Pretests below MPSs

Posttest A = Posttest B, 24% improvement from Pretest

33/41 (80.5%) achieved mastery in 8 hours, 8/41 (19.5%) needed more time
6. Bottom Line: ALL residents met or surpassed MPS for ALL skills
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Wayne DB et al. Journal of General Internal Medicine 2006
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Retrospective Case-Control Study

Third-Year Residents (Traditionally Trained)

AHAACLS AHA ACLS e e
Course Course

Second-Year Residents (Simulator Trained!

PGY-1 Year Clinical Training PGY-2Yea

AHAACLS = 7
ACLS Deliberate
Course Practicein
Simulator Lab

r T T
July July ly Jan
2001 2002 2003 2008

June
2004

Team Responses to Real Hospital “Codes”

° OR=7.1

20 Events

Wayne et al., Chest 2008, in press

Education and Research Projects in
Progress

1. Situation Awareness

2. Mastery Learning: Central Lines

3. Standard Setting:
Communication SKkills

4. Mastery Learning: ICU Skills
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Benefits — Medical Simulation

¢+ Safe environment, #:isicke forgiving

« Traipee focused vs. patient focused

*» Controlled, structured, proua7ive clinical
exposure

* Reproducible, sizidardized, objective

« {iehricfing as a norm in everyday practice

¢ Increase pubiic rrusi in the profession

Lessons Learned

Diverse, Talented Team
“Hothouse” Effect

Rigorous Measurement: Baseline,
Formative, Outcome

Rater Training and Calibration
Research Should Not be an Fxtra-
Ordinary Event

Research is Routine

Transfer to Practice

Medical Education Research
Cycle

Analysis Clinical
and Practice
m}lexults

Educational
Mescured
Outeome Research
Juivome Question

Education;
Educational
" Research
Interventi
Design
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