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What does the American public expect when accessing the healthcare system? While
expectations vary between individuals, most Americans expect to receive high-qual-
ity medical care from well-trained physicians and other members of the healthcare
team. US medical schools graduate nearly 19,000 students each year (https:/www.
aamc.org/download/321532/data/factstableb2-2pdf) and certify them fit for graduate
medical education (GME) in core residency programs such as internal medicine,
general surgery, neurology, and pediatrics. US nurse education programs produce
over 105,000 graduates at the basic RN level annually (http://www.nln.org.news-
room/nursing-education-statistics/graduations-from-rn-programs). Can we say with
confidence that all of these health professionals are ready to make the transition to
graduate education or practice and provide skilled healthcare to their patients?
Unfortunately, the answer is no. During a 15-year journey, our research group has
rigorously assessed common clinical skills of hundreds of physicians-in-training and
their supervisors. Despite receiving diplomas from prestigious medical schools and
often having much clinical experience, we have consistently found weak perfor-
mance of core clinical skills such as bedside procedures and patient and family com-
munication. This book recounts our journey to understand the issues surrounding the
development of health professions expertise and to develop a path forward that
ensures that health professions graduates are competent to care for patients.
Medical education research data can tell a powerful story about the problem we
aim to solve and the solution we propose—mastery learning. Figure 1.1 presents
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Fig. 1.1 Clinical skills examination (checklist) pre- and final posttest performance of 58 first-year
simulator-trained internal medicine residents and baseline performance of 36 traditionally trained
neurology residents. Three internal medicine residents failed to meet the minimum passing score
(MPS) at initial posttesting. PGY = postgraduate year. (Source: Barsuk et al. [1]. Reprinted with
permission of Wolters Kluwer Health)

data from a mastery learning skill acquisition study involving 58 internal medicine
(IM) residents and 36 neurology residents learning to perform lumbar puncture (LP)
[1]. Lumbar punctures are bedside procedures performed by medical professionals
to obtain cerebrospinal fluid (CSF) and evaluate patients for central nervous system
conditions such as life-threatening infections or spread of cancerous tumors. The
IM residents were all in the first postgraduate year (PGY-1) of training at the McGaw
Medical Center of Northwestern University in Chicago after earning MD degrees
from medical schools across the United States. The neurology residents were PGY-
2, PGY-3, and PGY-4 volunteers for this cohort study drawn from three other aca-
demic medical centers in metropolitan Chicago. All of the neurology residents had
experience with the LP procedure that they learned using traditional, learn-by-
doing, bedside methods practicing on real patients.

The IM residents had little or no LP experience. The IM residents started LP learn-
ing with a pretest on a mannequin using a 21-item LP skills checklist. The IM resi-
dents then experienced a systematic LP mastery learning skill acquisition curriculum
involving feedback about pretest performance, deliberate practice (DP) of LP skills,
formative assessments, frequent actionable feedback, and coaching and more practice
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for at least 3 hours in a simulation laboratory. The IM residents were assessed to see
if they met or surpassed a minimum passing standard (MPS) on the skills checklist set
earlier by an expert panel. Posttest scores (after training completion) from the PGY-1
IM residents were compared to scores of the neurology residents.

The research report shows that one of the 58 IM residents met the MPS at pretest
and 55 of the 58 (95%) met the MPS at posttest after the 3-hour simulation-based cur-
riculum. The three IM residents who did not reach the MPS at immediate posttest later
reached the goal with less than 1 hour of more practice. This is a 107% improvement
from pretest to posttest measured as LP checklist performance by the IM residents.

Figure 1.1 also shows that by contrast, only 2 of 36 (6%) of the traditionally
trained PGY-2, PGY-3, and PGY-4 neurology residents met the MPS despite years
of experience and performing multiple LPs on real patients. This study also revealed
two surprising findings about the traditionally trained neurology residents not
shown in Fig. 1.1. First, nearly 50% of the PGY-2, PGY-3, and PGY-4 neurology
residents could not report the correct anatomical location for the procedure. They
did not know where to stick the needle. Second, over 40% of the neurology resi-
dents could not list routine tests (glucose, cell count, protein, Gram stain, culture) to
be ordered for the CSF after the fluid sample was drawn. They did not know about
basic laboratory medicine.

Publication of the educational findings from this cohort study in the journal
Neurology prompted a strong statement from a journal editorial which stated that
these findings were a clear “wake-up call” regarding traditional methods of medical
education and questioned whether these methods are “enough to ensure the best
education, and thus the best care for patients” [2].

This research example is one short chapter in a long story about today’s
approaches to clinical education in the health professions. As the LP example
illustrates, traditional clinical health professions education grounded in clinical
experience produces uneven results that do not meet the expectations of the
profession or the public. Other examples address the now well-known finding
that clinical experience alone—expressed as either years of medical practice or
number of performed clinical procedures—is not a proxy for medical compe-
tence [3, 4].

A recent report from the National Academies of Science, Engineering, and
Medicine titled, Improving Diagnosis in Health Care [5], demonstrates that tradi-
tional experiential health professions education produces many clinicians with vari-
able diagnostic acuity. The report makes recommendations about improving
diagnostic education for healthcare providers and also identifies a number of areas
of performance that could be improved including:

 Clinical reasoning

e Teamwork

e Communication with patients, their families, and other healthcare professionals

e Appropriate use of diagnostic tests and the application of these results on subse-
quent decision making

e Use of health information technology
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These areas of performance improvement make up the majority of the daily tasks
done by healthcare providers in clinical practice.

The idea of “excellence for all,” a foundation principle of mastery learning, is a
far cry from the expectations and measured outcomes that are now achieved in most
settings of health professions education. Student nurses, physicians, pharmacists,
occupational therapists, and many other health professions advance through clinical
education programs where training time is fixed and learning outcomes vary widely.
This is despite ambitious goals to educate students, residents, and fellows to deliver
uniformly safe and effective healthcare under supervision and when working auton-
omously as individuals and teams.

The times are changing in health professions education. Awareness is growing
that traditional, experienced-based models of clinical education are antiquated and
ineffective [6, 7]. There are at least three reasons for this awakening. First, techno-
logical advances in the biomedical, engineering, and behavioral sciences are grow-
ing exponentially every year. New education models are needed to realistically
prepare clinicians for the future of the professions [8]. Second, there is a growing
emphasis across the health professions on using rigorously measured learning out-
comes as benchmarks for student curriculum progress. The nursing profession is
moving toward outcomes and competencies as education targets for graduates at
several levels [9]. Undergraduate medical education is now focused on Core
Entrustable Professional Activities [EPAs] for Entering Residency as a set of mini-
mum outcome expectations [10]. Analogous “milestones” for graduate medical
education aim to bring greater uniformity to specialty curricula and rigor to educa-
tional outcome measurement [11, 12]. These innovations are a big step toward
improved accountability in health professions education which has been diffuse or
lacking historically. Third, health professions education has become increasingly
reliant on simulation technology with deliberate practice as a method of instruction
and a platform for research [13, 14]. This is due to a growing body of evidence that
simulation is superior to traditional clinical education on grounds of effectiveness
[15], cost [16] (Chap. 19), and patient safety [17] (Chap. 16).

This opening chapter has three sections. The first section traces the historical
origins of clinical medical education from antiquity through the middle ages to the
early twentieth century. Other health professions such as dentistry, nursing, mid-
wifery, and pharmacy emerged during that time. The new health professions
expanded, matured, and experienced educational evolutions similar to medicine.
The second section describes the current state-of-affairs in clinical health profes-
sions education starting with its origins in Sir William Osler’s ideas about the natu-
ral method of teaching (i.e., experiential learning). The section proceeds to address
problems with the status quo in clinical education including (a) uneven educational
opportunities, (b) lack of rigorous learner evaluation and feedback, and (c) poor
clinical practice outcomes. The third chapter section presents a call to action and
advances new directions for clinical education in the health professions.
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Historical Origins of Clinical Education

The history of clinical education in medicine has been traced from antiquity to the
middle ages in the writings of Theodor Puschmann [18] and other scholars such as
Henry Sigerist [19, 20]. These authors teach that clinical medicine in the ancient
world in such places as Egypt, Mesopotamia, and India was taught using an appren-
ticeship model. Boys in early adolescence were selected and trained to be physi-
cians often due to family tradition and primogeniture. The advent of European
universities in the fourteenth- and fifteenth-century Berlin, London, Padua, Paris,
Prague, Zurich, and other cities began to embed medical education in academic set-
tings yet still relied on the apprenticeship for clinical training. Learning by doing
was the medical education principle at that time despite the absence of a scientific
foundation for medical practice.

The modern era of clinical medical education in North America and Western
Europe has been chronicled by Kenneth Ludmerer [21, 22] and many other writ-
ers including James Cassedy [23], Paul Starr [24], and Molly Cooke and col-
leagues [25]. This historical scholarship addresses medical education events and
trends from the mid-nineteenth century, including the US War between the
States, to the early twentieth century. This work speaks to medical curricula and
student evaluation acknowledging the primitive technologies that were avail-
able, judged by today’s standards. Historical medical education scholarship by
Molly Cooke and colleagues [25] also attributes the importance of the Flexner
Report [26], Medical Education in the United States and Canada, as a turning
point to improve medical education standards by grounding professional educa-
tion in university settings, enforcing rigorous admissions standards, emphasiz-
ing clinical science, and weeding out fly-by-night proprietary medical schools.
By contrast, medical sociologist Paul Starr [24] downplays the watershed status
of the Flexner Report. Starr argues that economic conditions, state licensing
requirements, and other secular trends before and after publication of the
Flexner report were the real reasons for medical education reform in the early
twentieth century.

Similar historical conditions in clinical care and education were underway
for other healthcare professions including nursing [9], dentistry [27], pharmacy
[28], and physical therapy [29]. In the early twentieth century, all US healthcare
professions were afloat on the same river—after classroom and laboratory
instruction in the basic health sciences, clinical education was wholly experien-
tial and based on chance encounters. At that time, little or nothing was said or
known about novel clinical education technologies including systematic cur-
riculum planning, formative and summative assessment, psychometric testing,
problem-based learning (PBL), objective structured clinical examinations
(OSCEs), standardized patients (SPs), simulation-based exercises, and DP that
are now in widespread use.
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Current State-of-Affairs in Clinical Education

The clinical education legacy of physician Sir William Osler and his Johns Hopkins
School of Medicine colleagues has been described in detail elsewhere [6, 7]. In
brief, Osler expressed his ideas about the best approach to clinical education for US
doctors in a 1903 address to the New York Academy of Medicine titled, “The hos-
pital as a college.” The talk was published later in Aequanimitas [30], a collection
of his essays. Osler’s ideas about clinical education were shaped by his prior experi-
ence in Europe where he considered medical education to be far more advanced.
Osler writes, “The radical reform needed is in the introduction into this country of
the system of clinical clerks....” He continues, “In what may be called the natural
method of teaching the student begins with the patient, continues with the patient,
and ends his studies with the patient [emphasis added]. Teach him how to observe,
give him plenty of facts to observe, and the lessons will come out of the facts them-
selves” [30].

William Halsted, a Johns Hopkins surgeon colleague, echoed Osler’s principles
in a 1904 essay, “The training of the surgeon” [31]. Osler and Halsted argued that
the clinical medical curriculum is embodied in patients. Medical historian Kenneth
Ludmerer elaborates this position, “... house officers admitted patients by what
might be termed the ‘laissez faire method of learning.” Interns and residents received
patients randomly ... Medical educators presumed that, over time, on a large and
active teaching service, house officers would be exposed to a sufficient volume and
variety of patients to emerge as experienced clinicians” [22].

Drs. Osler and Halsted were considered visionary medical educators in their day.
However, the clinical education model they championed is chiefly passive, active
only in the sense that students encountered many patients. The Osler model has no
place for today’s science of learning or science of instruction: structured, graded
educational requirements; deliberate skills practice; objective formative and sum-
mative assessment with feedback; multimedia learning; accountability; and super-
vised reflection for novice doctors to master their craft [6, 7, 32, 33]. The Osler
clinical curriculum tradition dominated twentieth-century medical education and
continues into the twenty-first century.

The nineteenth-century model of clinical medical education is seen in 2020 as
undergraduate clinical clerkships, postgraduate medical residency rotations, and
subspecialty medical and nursing fellowships. Clinical learners participate in patient
care without adequate supervision and with random clinical experiences as they
advance in the curriculum. Clinical learners rarely receive feedback. Educational
experiences are structured by time (days, weeks, or months) and location (clinical
sites) [34]. Because of the reliance on this time-based model, learners are rarely
engaged in planned and rigorous educational activities that address measured learn-
ing outcomes. There are few tests that really matter beyond multiple-choice licen-
sure and specialty board examinations. Structural and operational expressions of
Osler’s natural method of teaching are seen every day at medical schools, nursing
schools, and residency and fellowship programs where traditional, “time-honored”
educational practices like morning report (daily group discussions about a select



1 Clinical Education: Origins and Outcomes 9

patient’s diagnosis and treatment) and professor rounds (informal rounds where a
senior clinician sees “interesting” patients with a group of residents and medical
students) are routine, sustained, and valued. Foundation courses in nursing educa-
tion fulfill a similar role. Yet these clinical education experiences designed over a
century ago now operate in a complex healthcare environment where health profes-
sions education is often subordinate to patient care needs and financial incentives.

Osler’s natural method of teaching has been in place for over a century in clinical
education among the health professions. The model worked well in the early twen-
tieth century, especially at prestigious medical and health professions schools where
patients were hospitalized for extended lengths of stay, medical and educational
technology were very simple, and the faculty focus was solely on patient care and
clinical service. However, the Osler model has limited utility today due to many
competing clinical priorities, financial disincentives, and at least three educational
flaws: (a) uneven educational opportunities, (b) lack of rigorous learner evaluation
and feedback, and (c) poor clinical practice outcomes.

Uneven Educational Opportunities

Experiential medical education, a synonym for Osler’s natural method of teaching
[30] and Ludmerer’s [22] laissez faire method of learning, is not a good way to
structure and manage a medical student’s or resident’s educational agenda. On
grounds of educational experience alone, student exposure to patient problems
needs to be broad, deep, and engaging. It needs to be controlled, with evaluation and
feedback, not left to chance.

A telling example of uneven educational opportunities is a surgical education
study reported by Richard Bell and colleagues [35] that documented the operative
experience of residents in US general surgery residency education programs.
Surgery residency program directors graded 300 operative procedures A, B, or C
using these criteria: A, graduating general surgery residents should be competent to
perform the procedure independently; B, graduating residents should be familiar
with the procedure, but not necessarily competent to perform it; and C, graduating
residents neither need to be familiar with nor competent to perform the procedure.
The actual operative experience of all US residents completing general surgery
training in June 2005 was compiled, reviewed, and compared with the three proce-
dural criteria.

The study results enlighten, inform, and address Osler’s natural method of teach-
ing directly. Bell et al. [35] report:

One hundred twenty-one of the 300 operations were considered A level procedures by a
majority of program directors (PDs). Graduating 2005 US residents (n = 1022) performed
only 18 of the 121 A procedures, an average of more than 10 times during residency; 83 of
the 121 procedures were performed on average less than 5 times and 31 procedures less
than once. For 63 of the 121 procedures, the mode (most commonly reported) experience
level was 0. In addition, there was significant variation between residents in operative expe-
rience for specific procedures.
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The investigators conclude:

Methods will have to be developed to allow surgeons to reach a basic level of competence
in procedures which they are likely to experience only rarely during residency. Even for
more commonly performed procedures, the numbers of repetitions are not very robust,
stressing the need to determine objectively whether residents are actually achieving basic
competency in these operations.

These findings are reinforced by a nearly identical follow-up study published 4 years
later by Malangoni and colleagues [36] that documented an increase in total opera-
tions performed by surgical residents. However, the operative logs of graduating sur-
gery residents still showed a wide and uneven variation in practical experience with
clinical cases. Many essential surgical procedures were neither performed nor prac-
ticed during residency education. This is strong evidence that Osler’s natural method
of teaching, grounded solely in patient care experience, is insufficient to ensure the
procedural competence of new surgeons. The authors conclude “...alternate methods
for teaching infrequently performed procedures are needed” [36].

The Bell et al. [35] and Malangoni et al. [36] findings of very uneven, frequently
nonexistent, clinical learning opportunities for surgeons in training are neither
restricted to surgery nor unique to the present. Nearly four decades ago, Bucher and
Stelling [37] documented via qualitative research the “randomness of rotation
assignments for internal medicine residents.” Another 1970s observation was made
by McGlynn and colleagues [38] that, “If left to chance alone, many residents do
not in fact have an opportunity to manage patients with common problems such as
coronary artery disease or to use common primary care medications such as insulin
in their primary care practice.... The wide variety of clinical situations needed to
catalyze the residents’ development of clinical judgment for primary care situations
does not occur in many residents’ practices” [38].

Many other medical education research reports reinforce the idea that irregular
clinical experience alone is not the pathway to clinical competence. A sample of three
journal articles, beginning in the late 1970s, starts with “Physician profiles in training
the graduate internist” [39]. This observational study of house-staff clinical practice
found, “There was a fourfold difference in the total number of patient encounters, a
twelvefold variation in average cost of ancillary services per patient visit, and more
than a twofold variation in the average time spent per patient. ...Range of variation
was equally great in each year of training.” A contemporary expression of poor edu-
cational opportunities due to traditional clinical education is seen in the work of Peets
and Stelfox [40] where “...over a 9-year period, the opportunities offered to residents
to admit patients and perform procedures during ICU [intensive care unit] rotations
decreased by 32% and 34%, respectively.” Other indictments of traditional clinical
education in medicine report reduced resident “code blue” experience over a 6-year
time span [41], “underexposure” of students at 17 US medical schools to essential
bedside procedures and comfort in performing them [42], and a wide variation in the
clinical and educational experience among pulmonary and critical care fellows due to
the lack of a “common core” [43]. These and many other medical education studies
document the power of inertia in today’s clinical education.
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Unfortunately, these uneven educational opportunities lead to unsafe patient
care when doctors graduate from residency or fellowship and are in clinical
practice as attending physicians. For example, Birkmeyer and colleagues [44]
rigorously evaluated the video-recorded surgeries of 20 attending bariatric sur-
geons in Michigan performing laparoscopic gastric bypass. This study showed
significant variation in the surgical skills of these physicians with less skilled
surgeons causing more operative complications. Barsuk and colleagues [45]
evaluated the simulated central venous catheter (CVC) insertion skills of 108
attending emergency medicine, IM, and critical care physicians with significant
CVC insertion experience. Less than 20% of these doctors were able to demon-
strate competent skills measured by their ability to meet or exceed a MPS on a
29-item CVC insertion skills checklist. However, these senior attending physi-
cians were supervising residents and inserting CVCs frequently in their
hospitals.

This problem of uneven educational opportunities for learners in clinical settings
due to patient encounters governed by chance is not unique to the medical profes-
sion. Leaders in nursing education are sounding a similar alarm by pointing out that
despite its longevity, the traditional apprenticeship model of clinical education in
nursing is now obsolete [46—49].

Traditional clinical education in the health professions, grounded in Osler’s nat-
ural method of teaching, provides variable and insufficient opportunities for learn-
ers to acquire knowledge, skills, and attributes of professionalism needed for
competent practice. A much more systematic, carefully managed, and accountable
approach to clinical education is needed.

Learner Evaluation and Feedback

Health professions students are typically evaluated in three ways after classroom
and laboratory instruction in the basic sciences and advancement to clinical educa-
tion settings: (a) objective tests of acquired knowledge, (b) objective structured
clinical examinations (OSCESs) in several formats, and (c) subjective evaluations of
clinical performance.

Objective tests of acquired knowledge are ubiquitous in the health professions.
They have a long history, dating to the formation of the National Board of Medical
Examiners in the United States in 1915 [50] and the rise of psychometric science in
the early twentieth century [51]. These evaluations are usually administered via mul-
tiple-choice questions, may cover hundreds of test items, require many hours of test-
ing time, and yield highly reliable data, whose scores are used to render high-stakes
decisions about learner educational achievement and professional certification. The
United States Medical Licensing Examinations (USMLE) Steps (except for the clini-
cal skills section) fulfill these purposes for the US medical profession [52]. Similar
examinations are now in place in the United States. for other health professions
including nursing [53], dentistry [54], pharmacy [55], physical therapy [56], physi-
cian assistants [57], osteopathic medicine [58], and many other specialties.
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Today’s tests of acquired knowledge in the health professions, now delivered in
controlled, computer-based settings, are very sophisticated. The tests provide pre-
cise estimates of theoretical and factual learning among students, residents, and
fellows in a variety of health sciences. Psychometric science has produced measure-
ment methods and analytic technologies that are far ahead of other evaluation
approaches used in health professions education [59].

Health professions learners receive norm-referenced feedback from objective
tests of acquired knowledge often as a percentile rank in comparison with peers.
This feedback is usually nonspecific. It does not pinpoint one’s knowledge-based
strengths or weaknesses, only one’s relative standing among similar learners.
Thus, norm-referenced feedback from acquired knowledge measurements cannot
usually be used as a roadmap for improvement or as a pathway to boost one’s
fund of knowledge in needed directions. In fact, Neely and colleagues [60]
reported that USMLE scores had a negative association with the level of perfor-
mance of PGY-3 IM residents measured by summative evaluations from faculty,
peers, and patients. Another study showed USMLE test scores are not correlated
with reliable measures of medical students’, residents’, and fellows’ skills in
clinical examination, communication, and medical procedures [61].

The OSCE originated from the work of Ronald Harden at the University of
Dundee in the United Kingdom in the 1970s [62]. Briefly, an OSCE is a measure of
clinical skill acquisition and performance now used in a wide variety of health pro-
fessions including medicine, nursing, and other specialties [63, 64]. The goal of an
OSCE is to perform a rigorous, standardized assessment of a health professions
student’s clinical skills, and sometimes theoretical knowledge, as a benchmark for
professional school advancement or certification [65].

Health sciences students taking an OSCE rotate through a series of examination
stations, usually of short duration (5-15 minutes). Each station probes student skill
or knowledge at specific clinical competencies such as physical examination; his-
tory taking; communication with patients and their families; medical procedures;
health promotion counseling; radiographic, telemetry, or other image interpretation;
clinical reasoning; prescription writing; medication reconciliation; and many other
challenges. OSCE assessments may involve SPs who play out scripted roles, simu-
lations, analyses of biomedical specimens including blood and tissue samples, or
entries and verification of record keeping systems like electronic health records.
Learners respond to realistic clinical problems in an OSCE, either skill-based (e.g.,
suturing, chest compressions) or case-based (e.g., infant seizures). Performance is
scored objectively using checklists or other measures that yield reliable data.

OSCEs in many variations, e.g., the mini-clinical evaluation exercise (mini-
CEX) [66-69], are now almost everywhere among the health professions. Their
focus on measuring clinical skill acquisition and providing feedback to clinicians in
training has had a palpable impact on health professions education. The Association
of American Medical Colleges [70], for example, reports that the percentage of US
medical schools that require students to undergo a final SP/OSCE examination
before graduation has increased from 87% in academic year 2006-2007 to 91% in
2014-2015. In the same 9-year time span, the percentage of US medical schools
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that require passing a final SP/OSCE examination increased from 58% to 74%.
Thus, while nearly all US medical students experience a summative OSCE, a much
smaller percentage of students must perform to a high standard on a summative
OSCE.

Creation and management of OSCEs in health professions education settings is
labor intensive. An OSCE must have a sufficient number of stations (usually about
12), trained and calibrated raters, meaningful MPSs for individual stations and the
total test, and consistent SPs to yield reliable data that are useful for making educa-
tional decisions [71]. Such conditions require dedication and hard work but can be
reached in most educational settings.

Subjective student and resident evaluations are also ubiquitous in the health pro-
fessions but address learning processes and outcomes that are different from knowl-
edge acquisition [72]. Learning processes and outcomes evaluated subjectively
typically involve faculty perceptions of clinical skills and attributes of professional-
ism that include interpersonal and communication skills, teamwork, procedural
competence, altruism, clinical judgment, and efficiency. These subjective evalua-
tions of clinical learners are made by experienced, but not necessarily trained, edu-
cational supervisors. The supervisor’s evaluations of students are usually recorded
on rating scales ranging from poor to excellent performance. Subjective learner
evaluations in the health professions are intended to complement objective mea-
sures of knowledge acquisition, and clinical skills assessment via OSCEs, to present
a broad picture of student readiness to practice professionally.

There is a downside to subjective faculty evaluations of student clinical fitness.
The problem is that decades of research shows that faculty ratings of student clinical
performance are subject to many sources of bias and error that reduce the utility of
the assessments [73]. Examples are plentiful. To illustrate, nearly four decades ago
sociologist Charles Bosk [74] wrote in Forgive and Remember: Managing Medical
Failure that senior surgeons’ subjective evaluations of junior trainees were highly
intuitive, impressionistic, and focused more on learner character than on technical
skill. Jack Haas and William Shaffir [75] cited many years ago the “ritual evaluation
of competence” embodied in clinical evaluation schemes where learners engage in
active “impression management” to influence supervisors’ evaluations. These and
many other studies reported over the past 40 years point out that the quality, utility,
and validity of clinical ratings of health professions students, residents, and fellows
are in doubt. Rigorous, standardized, and generalizable measures of clinical compe-
tence are needed.

Contemporary writing about subjective evaluations of health professions learn-
ers by faculty in clinical settings continue to testify about flaws in this approach.
Physician Eric Holmboe is an outspoken critic of faculty observations as an
approach to evaluate clinical skills among medical trainees. There are two reasons
for Holmboe’s criticism: (a) “the biggest problem in the evaluation of clinical
skills is simply getting faculty to observe trainees” [76] and (b) “current evidence
suggests significant deficiencies in faculty direct observation evaluation
skills” [77]. A similar situation has been reported about clinical evaluations of
nursing students where “questioning students to assess their grasp of their assigned
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patients’ clinical status” occurs rarely [47]. Thus, subjective observational evalu-
ations of learner clinical skills in the health professions are flawed due to sins of
omission and sins of commission.

In summary, current approaches used to evaluate achievement among learners in
the health professions—tests of acquired knowledge, OSCEs, and subjective evalu-
ations of clinical performance—provide an incomplete record of readiness for clini-
cal practice among learners. Evaluation data are also used infrequently to give
learners specific, actionable feedback for clinical skill improvement. Standardized
knowledge tests typically yield very reliable data that can contribute to a narrow
range of decisions about learner clinical fitness. Evaluation data derived from
OSCEs and especially subjective observations tend to be much less reliable and
have low or little utility for reaching educational decisions. Consequently, many
programs of health professions education fall short of Holmboe’s admonition,
“Medical educators have a moral and professional obligation to ensure that any
trainee leaving their training program has attained a minimum level of clinical skills
to care for patients safely, effectively, and compassionately” [77].

Clinical Practice Outcomes

Osler’s natural method of teaching, expressed as experiential clinical learning in the
health professions, has been the educational mainstay for over a century. The prob-
lem is that longitudinal clinical education without a competency focus, rigorous
evaluation, detailed feedback, tight management, and accountability does not work
very well.

Published evaluation studies about clinical skill acquisition among medical
learners who were educated traditionally reveal consistent, concerning results.
There are many examples.

To illustrate, a 3-year study conducted in the 1990s involved objective evalua-
tions of 126 pediatric residents. The residents failed to meet faculty expectations
about learning basic skills such as physical examination, history taking, laboratory
use, and telephone patient management as a consequence of education based solely
on clinical experience [78]. Other studies report that residents and students who
only receive experiential learning acquire very weak ECG interpretation skills [79—
81] and are not ready for professional practice. Another line of medical education
research documents skill and knowledge deficits among medical school graduates
about to start postgraduate residency education at the University of Michigan. These
studies report that skill and knowledge deficits include such basic competencies as
interpreting critical laboratory values, cross-cultural communication, evidence-
based medicine, radiographic image interpretation, aseptic technique, advanced car-
diac life support, and cardiac auscultation [82, 83].

A recent study conducted under auspices of the American Medical Association
reports, “One hundred fifty-nine students from medical schools in 37 states attending
the American Medical Association’s House of Delegates Meeting in June 2015 were
assessed on an 1l-element skillset on BP measurement. Only one student
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demonstrated proficiency on all 11 skills. The mean number of elements performed
properly was 4.1. The findings suggest that changes in medical school curriculum
emphasizing BP measurement are needed for medical students to become, and remain,
proficient in BP measurement. Measuring BP correctly should be taught and rein-
forced throughout medical school, residency, and the entire career of clinicians” [84].

Traditional undergraduate clinical education in medicine, grounded chiefly in
patient care experience, has failed to produce young doctors who are ready for post-
graduate education in a medical specialty. A recent survey of medicine residency
program directors shows that, “a significant proportion of [new] residents were not
adequately prepared in order filling, forming clinical questions, handoffs, informed
consent, and promoting a culture of patient safety” [85]. Survey research results in
surgical education paint a similar picture. A 2017 multi-institution surgical educa-
tion study under auspices of the Procedural Learning and Safety Collaboration
(PLSC) concluded that “US GS (general surgery) residents are not universally ready
to independently perform the most common core procedures by the time they com-
plete residency training. Significant gaps remain for less common core and non-core
procedures” [86]. Other reports have spawned the growth of “boot camp” clinical
education crash courses designed to better prepare new physicians for patient care
responsibilities they will face as residents [§7-94].

The weight of evidence is now very clear that traditional clinical education in
medicine and other health professions, mostly based on clinical experience, is sim-
ply not effective at producing competent practitioners. The conclusion is evident:
there is an acute need to modernize health professions education to match expecta-
tions expressed by the National Academy of Sciences, Engineering, and Medicine
[5], “... [health professions] educators should ensure that curricula and training
programs across the career trajectory employ educational approaches that are
aligned with evidence from the learning sciences.”

New Directions for Clinical Education

The premise of this chapter is that clinical education in the health professions is not
standardized and is ineffective. It is based on an obsolete model about the acquisi-
tion of knowledge, skill, and professionalism attributes grounded chiefly in clinical
experience that has not kept up with the rapidly changing healthcare environment.
Today, unmanaged clinical experience alone is insufficient to ensure that nurses,
physicians, physical therapists, pharmacists, dentists, midwives, and other health
professionals are fit to care for patients.

The weakness of traditional clinical education is especially evident in compari-
son to new education approaches like simulation-based education with deliberate
practice. In medicine, for example, this has been demonstrated in a systematic,
meta-analytic, head-to-head comparison of traditional clinical education versus
simulation-based medical education (SBME) with DP [15]. Quantitative aggrega-
tion and analysis of 14 studies involving 633 medical learners shows that without
exception SBME with DP produces much better education results than clinical



16 W. C. McGaghie et al.

Statistics for Each Study

Research Design Lower  Upper
and Study Caorrelation  Limit Limit P-Value Correlation and 95% CI
Randomized Trials
1. Wayne et al, 2005 0.81 0.70 0.88 0.000 | -
2. Ahlberg et al, 2007 0.80 0.56 0.91 0.000 -
3. Andreatta et al, 2006 0.67 0.40 0.84 0.000 ——
4, Korndorffer et al, 2005  0.62 028 082 000 .
5. Korndorffer et al, 2005 0.52 017 0.75 0.006 -
6.Van Sickleetal, 2008 051 017 074 0005 »
Cohort Studies
7.lssenbergetal, 2001 078 073 082  0.000 |
8. Barsuk et al, 2009 0.61 029 081 0.001 —1 =
9, Butter et al 2010 0.59 047 0.69 0.000 i
Case-Control Studies
10. Wayne et al, 2008 051 029 068 0.000 —.
Pre-Post Baseline Studies
11. Wayne et al, 2008 0.80 0.72 0.86 0.000 a
12, Barsuk et al, 2009 079 070 0.86 0.000 el
13. Barsuk et al, 2009 077 0.71 0.82 0.000 L
14. Stefanidis et al, 2006 .71 055 083  0.000 —m
Overall Effect Sized =2.00  0.71 065 076  0.000 *

400 -050 000 0.50 1.00
Favors Traditional  Favors SBME
Clinical Education with DP

Fig.1.2 Random-effects meta-analysis of traditional clinical education compared with simulation-
based medical education (SBME) with deliberate practice (DP). Effect size correlations with 95%
confidence intervals (95% Cls) represent the 14 studies included in the meta-analysis. The dia-
mond represents the pooled overall effect size. (Source: McGaghie et al. [15]. Reprinted with
permission of Wolters Kluwer Health)

experience alone (Fig. 1.2). The effect size for the overall difference between SBME
with DP and traditional clinical education is expressed as a Cohen’s d coeffi-
cient = 2.00 [7]. This is a huge difference, a magnitude never before reported in
health professions education comparative research.

There are at least five new directions for clinical education in the health profes-
sions that warrant attention: (a) focus on the learning sciences; (b) active learning;
(c) deliberate practice, (d) rigorous, reliable measurement with feedback; and (e)
mastery learning.

Learning Sciences

Psychologist Richard Mayer [32] separates the science of learning from the science
of instruction. The science of learning seeks to understand how people learn from
words, pictures, observation, and experience—and how cognitive operations medi-
ate learning. The science of learning is about acquisition and maintenance of knowl-
edge, skill, professionalism, and other dispositions needed for clinical practice. The
science of instruction, by contrast, “is the scientific study of how to help people
learn” [32]. Health professions educators need to be conversant with both the sci-
ence of learning and the science of instruction to plan and deliver educational pro-
grams that produce competent and compassionate clinicians.

There are, in fact, a variety of learning sciences that find homes for application
in health professions education. A detailed description of the various learning
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theories is beyond the scope of this chapter (but see Chap. 2). Many scientists too
numerous to fully name or credit here have sought to deepen our understanding of
human learning in the health professions via empirical and synthetic scholarship.
Several select, yet prominent, examples of learning sciences include behaviorism
[95], cognitive load theory [96], constructivism [97], problem-based learning [98],
and social cognitive theory [99]. Many other illustrations addressing different scien-
tific perspectives could be identified.

The important point is that health professions educators need to make better use
of current learning sciences knowledge, in addition to advancing the learning sci-
ences research agenda, as education programs in the health professions are designed
and maintained.

Active Learning

A meta-analysis of 225 science education research studies published in the
Proceedings of the National Academy of Science [33] shows unequivocally that
active learning—in-class problem-solving, worksheets, personal response systems,
and peer tutorials—is far superior than passive learning from lectures to achieve
student learning goals. The authors assert, “The results raise questions about the
continued use of traditional lecturing as a control in research studies, and support
active learning as the preferred, empirically validated teaching practice in regular
classrooms.” The lesson is that health science learners need to be actively engaged
in professionally relevant tasks to grow and strengthen their competence. Passive
learning strategies such as listening to lectures or watching videos are much less
effective.

Deliberate Practice

Deliberate practice is a construct coined and advanced by psychologist K. Anders
Ericsson and his colleagues [95, 100-104]. The Ericsson team sought to study and
explain the acquisition of expertise in a variety of skill domains including sports,
music, writing, science, and the learned professions including medicine and surgery
[102]. Rousmaniere [105] has extended this work to education for professional psy-
chotherapists. The Ericsson team’s research goal was to isolate and explain the vari-
ables responsible for the acquisition and maintenance of superior reproducible
(expert) performance. Ericsson and his colleagues found consistently that the ori-
gins of expert performance across skill domains do not reside in measured intelli-
gence, scholastic aptitude, academic pedigree, or longitudinal experience. Instead,
acquisition of expertise stems from about 10,000 hours of DP depending on each
specific skill domain.
Ericsson writes that his research group:
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...identified a set of conditions where practice had been uniformly associated with improved
performance. Significant improvements in performance were realized when individuals
were (1) given a task with a well-defined goal, (2) motivated to improve, (3) provided with
feedback, (4) provided with ample opportunities for repetition and gradual refinements of
their performance. Deliberate efforts to improve one’s performance beyond its current level
demands full concentration and often requires problem-solving and better methods of per-
forming the tasks [101].

Deliberate practice in health professions education means that learners are engaged
in planned, difficult, and goal-oriented work, supervised and coached by teachers,
who provide feedback and correction, under conditions of high achievement expec-
tations, with revision and improvement to existing mental representations. Deliberate
practice is the polar opposite of the natural method of teaching favored in Osler’s
[30] day or even the more recent “laissez faire method of learning” described by
Kenneth Ludmerer [22].

Rigorous, Reliable Measurement with Feedback

The use of quality measures that yield highly reliable data is essential to provide
learners with specific, actionable feedback to promote their improvement in knowl-
edge, skill, and professionalism. Highly reliable assessment data have a strong ““sig-
nal” with very little “noise” or error [106]. Reliable data are also needed to make
accurate decisions about learner advancement decisions in educational programs.
Educational quality improvement (QI) requires that the reliability of data derived
from measurements and assessments should be checked regularly and improved as
needed to ensure the accuracy and fairness of learner evaluations.

Over the past decade, a Northwestern University team of researchers completed a
series of simulation-based (S-B) clinical skill acquisition programs that feature atten-
tion to learning science, active learning, deliberate practice, and mastery learning. A
key to the success of these programs is constant QI attention to the reliability of out-
come measurement data. A visible example of one such program, led by physician
Jeffrey Barsuk, concerns training IM and emergency medicine residents on proper
insertion of CVCs in a medical intensive care unit (MICU) with subsequent training of
ICU nurses on CVC maintenance skills. In brief, the research program results demon-
strate reliable measurement of CVC skills acquired in the simulation laboratory [107].
Downstream translational measured outcomes [108] also show that residents who
received S-B training inserted CVCs in the MICU with significantly fewer patient
complications than traditionally trained residents [109]. A before-after study in the
MICU showed that the simulation-based educational intervention also produced a reli-
ably measured 85% reduction in central line-associated bloodstream infections over
39 months [17]. S-B training also produced large improvements in ICU nurses” CVC
maintenance skills to a median score of 100% measured with high reliability [110].

There is no doubt about the importance of rigorous, reliable measurement with
feedback to boost health professions education and translate into meaningful clini-
cal outcomes.
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Mastery Learning

Mastery learning, the theme of this book, aims to achieve “excellence for all” in
health professions education. The basic idea is that any health professions curricu-
lum—medicine, nursing, pharmacy, dentistry, etc.—is a sample of professional
practice. Tests, evaluations, and examinations are a sample of the curriculum. The
educational aim is to align learner evaluations with curriculum and professional
practice goals, an alignment that will never be flawless.

Mastery learning requires that all learners achieve all curriculum learning
objectives to high performance standards without exception. Educational out-
comes are uniform among learners, while the time needed to reach the outcomes
may vary. This is a radical departure from the traditional model of health profes-
sions education where learning time is fixed and measured learning outcomes
vary, often distributed as a normal curve. The idea of mastery learning conforms
with a medical education recommendation proposed by Cooke, Irby, and O’Brien
in their book, Educating Physicians: A Call for Reform of Medical School and
Residency [25], “Standardize learning outcomes and individualize learning
processes.”

The time has come for a new model of clinical education in the health profes-
sions. We have relied for too long on time-based rotations for learners to acquire
clinical skills and multiple-choice tests as proxy measures of clinical learning out-
comes. The new model will complement, sometimes replace, traditional clinical
education and will link classroom and learning laboratory measurements with
downstream clinical impacts. Mastery learning will be the cornerstone of this new
model of clinical education.

Coda

For all the reasons discussed in this chapter, current healthcare provider education
simply does not work very well. The current model needs to be augmented by a
new and improved training model that will complement clinical training and
enhance education and downstream patient outcomes. We must move from time-
based rotations and multiple-choice tests to routine and continuous assessments
of actual clinical skills [111]. Chapter 2 of this book describes the mastery learn-
ing model in detail and provides examples of its utility in health professions
education.
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