
BOARD NEWS

Advances in the Cognitive Science and Their
Implications for ABFM Knowledge Assessment

Warren P. Newton, MD, MPH, Elizabeth Baxley, MD, David Price, MD,
Bob Phillips, MD, MSPH, Tom O’Neill, PhD, Keith Stelter, MD, Kevin Rode, PMP,
Lars Peterson, MD, PhD, and Roger Fain, BA

( J Am Board Fam Med 2022;35:878–881.)

Since the founding of American Board of Family
Practice (ABFP) in 1969, there have been major
advances in the cognitive sciences of learning,
memory retention, and problem solving. How
should these insights shape knowledge assessment
in ABFM’s Board certification portfolio? To help
answer this question, ABFM, the American Board
of Internal Medicine (ABIM) and the American
Board of Medical Specialties (ABMS) commis-
sioned an independent review of the relevant litera-
ture related to Board Certification, providing
support with a commitment to relinquish any edito-
rial control. The product of this work, Conceptual
Foundations of Board Certification, has been posted
online.1

The University of Pittsburgh team conducted an
exhaustive narrative review with references from
many professions dating back to the 1970s. They
provide a theoretical context, give formal strength
of evidence ratings and emphasized the implications
for board certification and provided formal strength
of evidence ratings. They reach 4 main conclusions:

• Cognitive skills must be kept current
• Self-assessment is not enough
• Testing enhances learning and retention
• Goals and consequences motivate

Readers are encouraged to review this seminal
work. This editorial briefly summarizes the main

results and then focuses on implications for ABFM
and our specialty going forward.

Cognitive Skills Must Be Kept Current
The forgetting curve—the exponential decay of
memory—was first described more than 130 years
ago by Ebbinghaus.2 In medicine, as in other pro-
fessions, development of expertise is marked by ac-
quisition of large amounts of knowledge over time
and with a variety of experiences. General aptitude
does not necessarily predict expert performance
well; rather, ongoing experiences powerfully medi-
ate how information is organized, represented and
processed. Here the recent insights of cognitive sci-
ence are important. A common theme in contem-
porary cognitive psychology is the existence of 2
distinct systems for information processing—both
fast thinking—the rapid pattern recognition that
comes with long experience, and “slow thinking”—
slow, conscious and under control of the individ-
ual1. Both mediate learning, retention and clinical
practice. It is also likely that the quality of practice,
rather than just quantity, is necessary to develop
and expertise. Mere number of hours of learning on
one’s own does not adequately explain expert per-
formance. Ample, accurate, and ongoing feedback
is also crucial to learning and forgetting.

What are the practical implications for knowl-
edge assessment in board certification? In medicine,
of course, keeping up to date is considerably more
challenging than retaining what one learned in
medical school and residency: keeping up with rap-
idly changing evidence and standards requires con-
stant attention to learning. This is particularly true
for generalists such as family physicians. A point of
pride for family medicine is our history of commit-
ment to continuing education, dating back to the
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AAGP’s 1947 commitment to 50hours of continu-
ing medical education (CME) per year, in service to
the health of the public. This historic commitment
is reflected in current AAFP and ABFM require-
ments and is aligned with we know about memory
decay. How CME is delivered is also important.
Ample evidence suggests that active learning tech-
niques improve learning.3–5 Yet much of CME is
still passive, with credit for CME based on attend-
ance—“butts in the seats.” To address this problem,
the College of Family Physicians of Canada has
graded CME according to active engagement of
learners.6

A major policy question is how much CME
should be necessary to keep up to date. Medical
licensure requirements for CME vary substantially,
but generally range from 10 to 40 credits a year; 2
states currently do not require CME. Similarly,
requirements for CME across specialty boards are
highly variable from none for the American Board
of Emergency Medicine to 50 units per year for
ABFM. The ideal “right amount” is likely related to
a variety of factors, including how CME is deliv-
ered, the specialty, current and future scope of
practice, and society’s expectations, under the social
contract, for lifelong learning by physicians. ABFM
believes that the public has a vital interest in ensur-
ing that physicians keep up to date. We support a
CME requirement and are committed to collabo-
rating with the AAFP and other educational part-
ners as they work to increase the effectiveness of
the opportunities they provide for learning.

Self-Assessment Is Not Enough
Existing literature shows that learners have some
ability to self-assess strengths and weaknesses, but
considerable systematic biases in self-appraisal exist.
The predominance of the evidence suggests that in
medicine, as in other professions, experts do not
know what they do not know. In addition, across
multiple disciplines–social science, formal logic,
humor, English grammar, face recognition and par-
ticularly in medicine–those with less expertise con-
sistently overestimate what they know—they are
“unskilled and unaware.” This is called the
Dunning-Kruger effect and has been documented
for more than 30 years.7 Importantly, lack of under-
standing of knowledge gaps extends to choice of
topics for CME. Physicians often choose CME
topics not through a rigorous and iterative

assessment of their personal knowledge gaps but
instead for reasons of convenience, personal interest,
or even because of the belief that they are already
strong in an area and less effort will be necessary to
“check the box”.8 Thus, individual learning needs
may bemissed.

These findings underscore the importance of
periodic independent assessment of overall cogni-
tive expertise, such as ABFM provides in the 1-day
examination or the new Family Medicine
Certification Longitudinal Assessment (FMCLA).
In addition, on a more regular basis, ABFM offers
focused assessment on individual topics such as
hypertension or behavioral health or care of specific
populations of patients, such as children or women
through Knowledge Self Assessments (KSAs) and
the ABFM National Journal Club. The quarterly
online Continuous Knowledge Self-Assessment
(CKSA) questions address a variety of conditions
seen in family medicine practice. There is modest
evidence that providing options for learners
increases learning: ABFM’s goal is to improve
learning and potentially to help physicians develop
better skills of self-assessment.

Testing Enhances Learning and Retention
Testing powerfully improves learning and reten-
tion, both through ongoing practice with retrieval
of information and through enhancing motivation.
The difficulty of the test is also important: too easy
a test does not force retrieval of much information,
and too difficult a test can be demotivating. There
is a sweet spot! In addition, immediate feedback,
both about why a question is right and why the
other answers are wrong, is key for driving learning.
A significant literature also suggests the importance
of independent assessment of procedural perform-
ance, with progress toward mastery.9 This has clear
implications for residency training and for ongoing
improvement of performance of specific procedures
in practice.

Studying for, and taking, the 1-day family medi-
cine certification examination is a powerful motiva-
tor that enhances learning.10 But the feedback
provided by ABFM in this method of testing is not
specific and is limited to the organ system catego-
ries that frame our current examination blueprint.
Some examinees also experience a level of anxiety
that may not be conducive to learning. By contrast,
FMCLA provides the opportunity to learn in a low
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anxiety environment where the examinee controls
the time, location, and pace of completing.11 It pro-
vides immediate and specific feedback for each
question, with information about why the right an-
swer is right and the wrong answers are wrong,
along with evidence-based critiques and references
for further review. Of participants, 95% report
accessing these resources while answering the ques-
tions, 85% report looking information up about a
clinical topic after they complete questions, and
84% report changing their practice as a result of
FMCLA. Combined with confirmation that
FMCLA is functioning well in assessing physicians’
overall knowledge, the evidence is compelling that
FMCLA is both summative—providing assessment
of learning–and formative—providing assessment
for learning. For these reasons, ABFM plans to put
FMCLA at the center of its overall design of con-
tinuous certification.

Goals and Consequences Motivate
Intrinsic motivation matters. When we first take
personal responsibility for patients as medical
students and residents, the speed and depth of
our learning increases, as it does in the first year
out of residency and when physicians change
their practices. Desire to improve care is a key
component of professionalism. The implication
is that the profession and the specialty need to be
explicit in “supporting” professionalism and
intrinsic motivation across the careers of family
physicians through medical school and residency
requirements and selection, and in shaping the
environments of clinical care and continuing
education family physicians work in over their
careers. For ABFM, this means supporting
intrinsic motivation rather than a mind set of
“checking boxes”—providing enough options to
allow Diplomates real choice and increase
engagement. It also means working for changes
in the clinical practice environment that make it
easier to be professional, a key goal of ABFM’s
Center for Professionalism & Value in Health
Care.12,13

Participating in continuous board certification
itself also has the potential to promote learning.
ABFM data suggest that testing with higher stakes
is associated with better performance. CKSA and
FMCLA have similar questions presented in similar
ways, but FMCLA scoring reveals about 10% more

questions answered correctly. We are currently
experimenting with more specific feedback—giving
Diplomates the testing points of questions they
answered incorrectly and highlighting the questions
they got wrong when they indicated that the topic
was relevant to their practice or were confident in
their answer. We are also assessing the effectiveness
of spaced-repetition to determine if we can influ-
ence the forgetting curve and promote transfer of
learning from 1 clinical setting to similar settings.
We will continue to align our efforts with what we
learn from the cognitive sciences.

Going forward, ABFM will seek to optimize
learning from its knowledge assessments. Our new
blueprint is organized around clinical activities,
which we believe will facilitate learning, and we
envision the possibility of adjusting the questions
received by an individual Diplomate based on that
Diplomates demonstrated gaps of knowledge. The
American Board of Anesthesiology is already doing
this, and artificial intelligence has the potential to
augment this effort. We are also beginning to col-
laborate with the AAFP to improve the effective-
ness of the handoff between identification of
knowledge gaps in our assessments and effective
CME. Our goal is to use the independent assess-
ment we provide to help guide Diplomate self-edu-
cation. We believe that supporting Diplomate
learning is part of ABFM’s responsibility to improv-
ing the health of the public.

As always, we welcome your feedback.

To see this article online, please go to: http://jabfm.org/content/
35/4/878.full.
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