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Individualization and Standardization in  
Medical Education:  

The Holy Grail or the Third Rail? 
 

Effective Learning in Medical Education 

Developmental  

and Progressive 

Partici-
patory 

Situated 
and 

Distribu-
ted 

A Physician’s Work: Three Main Domains 

Patient Care 

Inquiry and 
Improvement 

 

Professional 
Communities 

Aspirational Goals for Medical Education 

 Individualize learning processes and standardize 
learning outcomes 

 Integrate knowledge and clinical learning 
experiences , roles and responsibilities. 

 Develop habits of inquiry and improvement 

 Explicitly address professional identity formation  

Standardizing Outcomes rather than Process  

Existing 
Paradigm:  
Process Based 

 

Hours of Class 

Years of Training 

 

 

Aspirational Paradigm: 
Performance Based 

Caverzagie KJ et al.Academic Internal Medicine Insight. 2010;8(1):4-5. 

Individualize Learning Process 

 Build on learner’s prior 
experience and expertise 

 Progressively advance learner 
responsibilities as competencies 
attained 

 Increase educational flexibility 
and develop alternate tracks 
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The Holy Grail 

 Medical Education occurs along a continuum, 
characterized by well defined and agreed upon 
milestones at key transition points. 

 Learners advance along the continuum by 
demonstrating reliable and consistent performance 
with progressively difficult and complex tasks 

 Valid and reliable assessment tools exist for 
formative and summative evaluation 

 Individualized learning plans help all achieve success 

 Flexible options for enrichment exist 

Milestones 

Knowledge 
and non 
patient 
practice 

Directly 
Supervised 
supporting 
role  

Directly 
Supervised 
practice 

 Indirectly 
Supervised 
practice 

Independe
nt Practice 

Teach & 
Supervise 
others 

Consult for 
Peers 

Patient Care 
 
Knowledge 
 
Communication 
 
Professionalism 
 
Practice Based 
Learning 
 
Systems Based 
Practice 

The Third Rail Concerns 

 Individualized Education =  Chaos 

 Doomsday scenarios: 
 Learners will refuse to care for patients whose care involves 

competencies they have already met 

 Residency programs will lose skilled senior residents to early 
fellowship training 

 Unpredictable resident complement will force hospitals to 
design care systems independent of residents 

 Faculty work will become increasingly complex  

 ‘Time to degree’ metrics will pressure education programs to 
advance learners before they are truly ready 

 

 

 

Objectives for Today 

 Analyze the drivers of I&S in the current health care 
and educational environment 

 Review common educational practices, current 
educational innovations and accepted pedagogy that 
support the principles of I & S 

 Apply the principles of I & S to learner case studies 

 Describe communal work that must be accomplished 
for advance the principles of I & S 

 Identify targets of advocacy beyond the educational 
world 

 

Environmental Drivers for I&S  

 Culture of Quality and Safety 
 Accountability 

 Care personalized for patient rather than for physician 

 MOC 

 Informatics 
 Availability of data 

 Economics 
 Length of training 

 Care Delivery  
 Physician shortage-- ? Increase the output 

 Interprofessional education and scope of practice issues 

 

Educational Drivers: Problems and Potential 

 Holistic Admissions 

 Greater variability of educational environments 

 Less continuity in learner-patient and learner-
teacher relationships  

 Concern about readiness to navigate transitions of 
education 

 Into residency and into practice 
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Current Examples of I&S 

 Surgical Training 
 Component skills  simple procedures  assistant  first 

assistant  surgeon 

 

 ‘Signature Pedagogy’: Clinical Case Presentations 
 R I M E 

 

 IM Short tracking  

 

 Combined Degree Programs 

 

 

 

Commonly Used Tools that Facilitate I&S 

 Simulation: 
 Standardized patients and feedback 

 Task Trainers 

 Formative and Summative OSCEs 

 Podcasting and On line modules 

 Team Based Learning with Individual Readiness 
Tests (IRTs) 

Current Innovations in Education Demonstrating 
I& S 

 Medical School  
 UCSF (Adler): Pathways to Discovery  

 UCLA: Fourth Year Colleges  

 Residency 
 Northwestern (Wayne): Central Line Simulation Training 

 University of Toronto (Resnick): Deliberate Practice in 
Orthopedic Residency Programs  

 Fellowship 

 OSU (Mastronarde/Lucarelli): Pulmonary Medical School 

 
Pedagogy 
Supporting 
Individualizati
on:   
Dreyfus and 
the 
Competency 
Curve 
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Pedagogy Supporting Individualization:  
Ericsson and Deliberate Practice 

 

 Motivation and Time 

 Coaching and 
Feedback 

 Progressively 
Challenging Cases 

 Reflection 

 Planning 

 

tion to sustain active efforts to improve. These deliberate efforts to
increase one’sperformance beyond itscurrent level involve problem
solving and findingbetter methodsto perform the tasks. Engaging in
practice activitieswith theprimary goal of improving someaspect of
performance is an integral part of deliberate practice.

The importance of deliberate practice in attaining expert perfor-
mance wasfirst demonstrated in a study of expert musicians study-
ing at a famousmusic academy in Berlin. Three groupsof the expert
musicians who differed from each other in level of attained music
performance were selected. All of the expert musicians were inter-
viewed about how they spent their daily lives and were asked to
keep detailed diaries of their activities for a week. Although all
expert musicians were found to spend a similar amount of time
when all types of music-related activities were combined, the two
best groups of expert musicians were found to spend more time in
solitary practice. When the experts practiced by themselves, they
concentrated on improving specific aspects of the music perfor-
mance asdirected by their music teachers, thusmeeting the criteria
for deliberate practice. The best groups of expert musicians spent
around four hours every day, including weekends, in this type of
solitary practice. From retrospective estimates of practice, Ericsson
et al.5calculated the number of hoursof deliberate practice that the
three groups of musicians, along with two reference groups, had
accumulated by a given age (see Figure 2). By the age of 20, the
group of the best expert musicians (along with a reference group of
musicians belonging to international orchestras) had spent over
10,000 hoursof practice, which is2,500 and 5,000 hoursmore than
the two less accomplished groups of expert musicians and 8,000
hours more than a reference group of amateur pianists of the same
age.28

Several studies and reviews have found a consistent association
between the amount and quality of solitary activities meeting the
criteria of deliberate practice and performance in chess,29 in mu-
sic,28,30,31 and in different types of sports.32–34 The concept of
deliberate practice also accounts for many earlier findings in other
domains,6 aswell as for the results of the rare longitudinal study of
elite athletic performers.35

Deliberate practice has even been found to be a key factor in
maintaining expert levels asperformers reach older ages. Although
the performance of most professionals decreases, there are a few
intriguing exceptions. A sufficient amount of weekly deliberate
practice hasbeen shown to allow expert pianists in their 50sand 60s
to maintain their piano performances at a comparable level to that
of young experts, although the older musicians displayed normal
age-related declineson standardized tests.28 Similarly, older masters

in the game GO are able to maintain their performance and related
skills,36 and master athletes show the key importance of continued
intense physical training.19,37 The age-related decreases in perfor-
mance appear to result primarily from reductions of regular delib-
erate practice, rather than asa direct consequence of aging per se.38

Complex Mechanisms That Mediate Expert Performance and
Continued Learning

The fundamental theoretical challenge is to explain how most
people and professionals reach a stable performance asymptote
within a limited time period, whereasthe expert performersare able
to keep improving their performance for years and decades. When
people and professionals are first introduced to an activity, their
primary goal is to reach a sufficient level of mastery that is accept-
able to other people in the domain. According to the traditional
theory of skill acquisition,2 people need initially to concentrate on
what they are going to do in order to reduce gross mistakes, as
illustrated in the lower arm of Figure 3. With moreexperience, their
salient mistakes become increasingly rare, their performance ap-
pears smoother, and they no longer need to concentrate ashard to
perform at an acceptable level. After some limited training and
experience—frequently less than 50 hours for most recreational
activities such as skiing, tennis, and driving a car—an acceptable
standard of performance isattained without much need for effortful
attention. Asindividuals’ behaviorsare adapted to the performance
demands and become increasingly automated, they lose conscious
control and are no longer able to make specific intentional adjust-
ments.

In direct contrast, expert performance continues to improve asa
function of more experience, coupled with deliberate practice. The
key challenge for aspiring expert performers is to avoid the arrested
development associated with automaticity and to acquire cognitive
skills to support their continued learning and improvement. The
expert performer counteracts the tendencies toward automaticity by
actively acquiring and refining cognitive mechanisms to support
continued learning and improvement, asshown in the upper arm of
Figure 3. The experts deliberately construct and seek out training
situations in which the desired goal exceeds their current level of
performance. They acquire mechanisms that are designed to in-
crease their control and ability to monitor performance in repre-

Figure 2. Estimated amount of time for solitary practice as a function of age for the
middle-aged professional violinists (triangles), the best expert violinists (squares), the
good expert violinists (empty circles), the least accomplished expert violinists (filled cir-
cles) and amateur pianists (diamonds). (From ―The role of deliberate practice in the
acquisition of expert performance,‖ by K. A. Ericsson, R. Th. Krampe, and C.
Tesch-Römer, 1993, Psychological Review, 100(3), p. 379 and p. 384. Copyright
1993 by American Psychological Association. Adapted with permission.)

Figure 3. An illustration of the qualitative difference between the course of im-
provement of expert performance and of everyday activities. The goal for everyday
activities is to reach as rapidly as possible a satisfactory level that is stable and ―au-
tonomous.‖ After individuals pass through the ―cognitive‖ and ―associative‖ phases,
they can generated their performance virtually automatically with a minimal
amount of effort (see the gray/white plateau at the bottom of the graph). In contrast,
expert performers counteract automaticity by developing increasingly complex men-
tal representations to attain higher levels of control of their performance and will
therefore remain within the ―cognitive‖ and ―associative‖ phases. Some experts will,
at some point in their career, give up their commitment to seeking excellence and
thus terminate regular engagement in deliberate practice to further improve perfor-
mance, which results in premature automation of their performance. (Adapted from
―The scientific study of expert levels of performance: general implications for opti-
mal learning and creativity‖ by K. A. Ericsson in High Ability Studies, 9, p. 90.
Copyright 1998 by European Council for High Ability.)

A C A D EM I C M ED I C I N E , V O L . 79 , N O . 10 / O C T O B ER SU PPL EM EN T 2004 S73

Academic Medicine 79(10):October 2004 

Pedagogy Supporting Standardization: 
ten Cate: EPAs 

 Competency: general 
attribute 

 Activity: observable 
performance 

 Faculty comfort with 
gestalt assessment of 
when a learner can be 
trusted to act is higher 
than their assessment of 
individual competencies 
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Pedagogy Supporting Standardization : 
ten Cate: EPAs I& S Case Study:  Early Medical School 

 John Smith: Anthropology major and social worker 

 Jane Smith: Engineering major and researcher 

 

 

 Challenge:  Develop a curriculum that allows both 
students to master the foundational science 
curriculum at their medical school, including 
mastery in : 
 Life sciences 

 Social sciences 

 Doctoring skills 

 

 

Individualization Strategy : Early Medical School 

Molecular Bio 
Foundational Soc 

Sciences 

Biostats and 
Epidemiology 

Medical Humanities 

Enrichment Core 

Leveling Semester 

Clinical Skills and Experiences 

I & S Case Study: Late Medical School 

 JK: Med 3, career goal is academic surgery  

 His medical school begins clinical clerkships in April 
of the second year for those who meet milestones. 

 JK achieves all academic and clinical performance 
milestones by June of his Med 3 year. 

 

 Challenge: individualize the fourth year to capitalize 
on his career interests 

I & S Case Study: Late Medical School 

Advanced Anatomy  Imaging 

Procedural Skills QI Geriatrics Consultation 

Scholarly 
Project 

Goal: Begin to Meet and Document Competencies for Residency 

Performance Portfolio 

I&S Case Study: Residency 

 IM residency uses EPAs and Simulation testing to assess 
performance during clinical rotations 
 

 SP MD: PGY-1 IM, successfully navigates all intern EPAs 
during her first and second month in cardiology 

 LM MD: PGY-1 IM; still requiring intense supervision to 
optimize patient management 
 

 Both have three scheduled months of cardiology 
 

 Challenge: Construct an individualized plan that meets 
learner and patient needs 
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I & S Strategy: Residency with Patient Care 
Responsibilities 

• Simulation Center Level 1 EPAs 

• Inpatient Ward Level 2 EPAs 

• CCU Level 3 EPAs 

• Supervise NP on Consults Level 4 EPAs 

• Supervise Wards Level  5 EPAs 

• Supervise CCU Level 6 EPAs 
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Night Call and Direct Patient Care 

Innovation and Inquiry Work 

Educational Challenges for the Community 

 Defining the core for each stage of education 

 Defining the core for each discipline 

 Develop and achieve nationwide acceptance of milestones 
that signify advancement 

 Develop and implement valid and reliable assessment 
tools for complex, performance based competencies  

 Develop a consistent language to effectively communicate 
across institutions 

 

Advocacy Issues for the Educational Community 

 Accreditation 

 Licensing 

 Funding 

 Informatics 

 Educational Infrastructure 

 

Conclusions 

 Individualizing the Learning Process 
 An extension of what we already do 

 Pedagogically Sound 

 Learner Centered 

 Educationally Efficient 

 Need not be disruptive 

 Critically important to achieving the desired outcomes 

 Standardizing the Outcomes 
 Ensures we meet our commitment to educating physicians 

capable of providing care that is safe, effective, efficient and 
patient centered 

Questions? 

 

Thank you! 


