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ABSTRACT KEYWORDS

The ongoing adoption of competency-based medical education (CBME) across health professions  Clinical: teaching and
training draws focus to learner-centred educational design and the importance of fostering a learning; clinical: work-
growth mindset in learners, teachers, and educational programs. An emerging body of literature ~ based: management: role of

R N . 7 . X teacher; learning outcomes:
addresses the instructional practices and features of learning environments that foster the skills ’ 9 R
general; assessment: clinical

and strategies necessary for trainees to be partners in their own learning and progression to com-

petence and to develop skills for lifelong learning. Aligned with this emerging area is an interest
in Dweck’s self theory and the concept of the growth mindset. The growth mindset is an implicit
belief held by an individual that intelligence and abilities are changeable, rather than fixed and
immutable. In this paper, we present an overview of the growth mindset and how it aligns with
the goals of CBME. We describe the challenges associated with shifting away from the fixed mind-
set of most traditional medical education assumptions and practices and discuss potential solu-
tions and strategies at the individual, relational, and systems levels. Finally, we present future
directions for research to better understand the growth mindset in the context of CBME.

Introduction

In the ongoing adoption of competency-based medical
education (CBME) across health professions training
(Carraccio et al. 2002), much has been written about
assessment practices that support competency develop-
ment (Frank et al. 2010; Holmboe et al. 2010; Harris et al.
2017; Lockyer et al. 2017; lobst and Holmboe 2020).
However, equal attention must be given to instructional
practices and learning experiences that support individual
development (Van Melle et al. 2019). As CBME calls for
cumulative learning along a continuum of increasing medi-
cal sophistication (McGaghie et al. 1978), its successful
implementation requires learners to be partners in shaping
their own growth through individualized, ongoing learning
with the lifelong goal of mastery.

An individual’'s approach to learning will significantly
affect their success in a CBME program. Recently, there has
been increasing interest in Dweck’s self theory, or growth
mindset, as an important underpinning value of health pro-
fessions education (Teunissen and Bok 2013; Khalkhali
2018; Shapiro and Dembitzer 2019; Chadha 2020). Dweck
reports that individuals have implicit views, or mindsets,
regarding intelligence and abilities and whether they are
fixed traits (fixed mindset) or changeable (growth mindset)

Practice points

e A growth mindset, which entails the implicit

belief that one can improve with focused effort,
persistence, and coaching, aligns with the tenets
of competency-based medical education.

Health professions learners with a growth mindset
are prepared to learn, adapt, and continually pur-
sue mastery throughout their practice.

The traditional culture of medical education is
performance-oriented and risks promoting a fixed
mindset in which trainees aim to appear compe-
tent and hide areas requiring further
development.

Framing the UME to GME transition from the per-
spective of a growth mindset would shift its focus
from identifying the top applicants to identifying
an individual’s fit in a program that could best
support their continued learning.

To enact an institutional growth mindset in the
system of health professions education, educators
and education programs must apply and support
concepts of growth toward mastery.
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(Dweck 2016). Learners with the growth mindset recognize
that the road to competence and onward to mastery is a
developmental progression. However, the connection
between the growth mindset and CBME has not been dis-
cussed in depth in the literature.

The purpose of this paper is to describe the synergy
between the growth mindset and CBME and to address
the challenges inherent in the adoption of the growth
mindset. We also present practices and designs to foster
the growth mindset across the medical educa-
tion continuum.

What is the growth mindset?

Mindsets have been described as a ‘particular way of think-
ing’ (Merriam-Webster Online Dictionary). They are a collec-
tion of attitudes, outlooks, and beliefs that powerfully
shape personality and how one habitually thinks and acts.
The foundation of a mindset is one’s beliefs, .For example,
if a person believes they are intelligent then they are tell-
ing themselves, consciously and unconsciously, that they
feel certain that they are intelligent. These adopted view-
points profoundly affect how one responds to life events.
Closely examining underlying beliefs will provide a clearer
understanding of the cognitive processes linked to these
underlying beliefs and thereby how they affect behaviours
and the individual’s self-interpretation, analysis, and label-
ling of those behaviours. In other words, our behaviours
are the observable and measurable actions that reflect our
beliefs. According to Dweck’s mindset theory, these self-
conceptions can profoundly ‘affect what we want and
whether we succeed in getting it'" (Dweck and Leggett
1988; Dweck 2016). Dweck describes two main frames of
mind by which life can be navigated: the growth mindset
and the fixed mindset.

An individual with the growth mindset believes attrib-
utes (e.g. intelligence) are malleable and can be improved,
while someone with the fixed mindset believes attributes
are unchangeable and inherent to their self-worth (Hong
et al. 1999; Dweck 2016). A learner’s mindset can influence
their goal orientation (Locke and Latham 2002), which is
reflected in their behaviour. Fixed-mindset learners behave
in a way that makes them ‘look good’ to reaffirm their self-
worth and avoid failure, while growth-mindset learners
focus on improving their competence in the pursuit of
mastery and see failure as a part of the developmental
process. The growth mindset promotes curiosity and a will-
ingness to ask questions, while the fixed mindset subdues
curiosity for fear of appearing incompetent. Learners with
the growth mindset engage in extensive self-monitoring
and base their satisfaction on effort exerted rather than
simply on progress achieved. They seek input from external
sources and welcome suggestions for improvement, while
learners with the fixed mindset are more resistant to feed-
back or criticism. If faced with challenges, growth-minded
individuals use setbacks to motivate themselves, increase
their efforts, and use different strategies for learning. They
demonstrate tenacity and persevere in response to adver-
sity and failure. Learners with the fixed mindset react help-
lessly in the face of obstacles (Dweck 1975; Dweck and
Leggett 1988; Klein et al. 2017; Osman et al. 2020). Having
the growth mindset allows one to embrace the nonlinear

trajectory of learning and the inevitable failures as a part
of the journey. It includes not giving up too soon but also
realistically assessing the situation. The process of growth
requires continual self-reflection, self-assessment, and self-
acceptance of imperfections. Individuals with the growth
mindset more accurately self-assess than those without the
growth mindset and are more likely to view themselves as
successful even after failure (Diener and Dweck 1980).

Learners with the fixed mindset worry that there is an
endpoint to their ability. At any time, they feel they may
reach their limit of intelligence, so they hide weaknesses.
They see residency as a hurdle that may prevent them
from reaching the level of unsupervised practice. Those
with the growth mindset view their residency as the once-
in-a-lifetime opportunity for supported learning and guided
development required for unsupervised practice but cer-
tainly not the end point of their ongoing pursuit of excel-
lence in practice.

Growth mindset and CBME: connecting theory
to practice

Growth mindset is a key ingredient to two constructs that
are foundational in CBME: mastery learning and deliber-
ate practice.

Mastery learning emphasizes the lifelong learning path-
way that is essential for the practice of medicine in the
twenty-first century, given the constant and rapid evolution
of best practice. Planned, specific learning experiences are
sequenced for developmental progression and/or to over-
come weaknesses. The learner, informed by performance
data and guided by a supervisor, is able to identify areas
for improvement through careful reflection. Health care
practitioners require these skills to continue to maintain
competence for practice for the rest of their career
(McGaghie 2015).

Ericsson’s concept of ‘deliberate practice’ characterizes
learning as a highly structured activity that is explicitly
directed at improving performance in a particular domain.
Rather than mindless repetition of a certain task, deliberate
practice uses a focused approach to reach well-defined
goals. Practical implementation includes (a) repetitive per-
formance of intended cognitive or psychomotor skills, (b)
rigorous observation of abilities by a more experienced
individual, and (c) specific informative feedback, including
suggestions for improvement (Ericsson 2015).

A CBME program founded on mastery learning and
deliberate practice naturally situates the expectation for
growth as central to learning. All students, residents, and
practising physicians must continue to learn and improve.
The progressive sequencing of learning explicates that all
learners will experience a trajectory, although their relative
strengths in different competencies and tasks will vary over
time (Van Melle et al. 2019). The job of an educator is to
work with learners to identify and monitor their progress
and learning plans and reinforce the view that mastery is a
process, not a single event that every learner experiences
the same way. This learner-centred approach is analogous
to patient-centred care wherein a physician tailors their
care to a patient’s preferences and medical condition(s).

A focus on the growth mindset in CBME should prompt
the re-examination of some long-standing assumptions and
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practices in health professions education. First, established
views of excellence in medicine require reframing.
Traditionally, excellence has been both defined and recog-
nized by high grades indicating superior performance rela-
tive to peers. The emphasis on test scores to characterize
excellence can devalue other equally important competen-
cies for practice, including communication, relationships
with patients and team members, professionalism, health
systems skills, and lifelong learning (Razack et al. 2019).
Excellence is traditionally viewed as an ability one naturally
has or does not have (Sternberg 2001). The implicit mes-
sage to trainees is that they must appear competent and
should seek high grades while hiding weaknesses or ques-
tions (Pintrich et al. 2003; Bullock et al. 2019). In CBME,
however, excellence is reframed as a dynamic set of traits
and behaviours cultivated through deliberate practice with
the support of a coach, thereby creating the opportunity
for all learners to continually pursue excellence (Sternberg
2001; Ericsson 2015). Second, the traditional culture, which
expects flawless performance rather than valuing improve-
ment, is called into question. A growth-mindset focus
aligns with and supports the necessary lifelong learning
throughout any health care practitioner's career.
Acceptance of the need for continual learning and
improvement challenges the concept of remediation, which
traditionally involves identifying and addressing deficien-
cies (Hauer et al. 2009). The focus on deficiencies and fail-
ure is at odds with the expectation for development and
growth for all learners. Ellaway and colleagues acknowl-
edge this tension by defining how ‘remedial action’ can be
undertaken to strengthen support for a learner who is not
progressing as expected, whereas formal ‘remediation’ sig-
nals the uncommon situation of serious concern about lack
of progression and the potential for recommended removal
from a program (Ellaway et al. 2018). That said, those with
a growth mindset do not assume that everyone is capable
of reaching the same level. Rather, they believe that every-
one can improve. Destigmatizing remediation, coupled
with efforts to identify individual learning needs as early as
possible, can contribute to a culture in which improvement
is valued (Chou et al. 2019). In a growth-oriented CBME
program, all ‘remedial action’ should be reframed as a nor-
mal part of individuals’ development, captured in their tar-
geted learning plan, with the understanding that all
learners will progress at different rates and have areas that
need improvement. This is not to say that all learners must
be given infinite time to demonstrate competence; rather,
the term ‘remediation’ should be reserved for those specific
instances where progress is not being made, despite tar-
geted learning plans and support.

Implications for implementing CBME with a
growth mindset

Fostering growth mindset early in medical education

Medical education would look entirely different if a growth
mindset were a major part of the landscape. Currently,
undergraduate medical education (UME) often reinforces
the fixed-mindset practice of impression management, with
learners keeping themselves wrapped in a ‘cloak of compe-
tence’ to hide performance deficits (Williams et al. 2003;
McGaghie 2018) and achieve the highest possible grade
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and ranking. If UME nurtured a growth mindset, grades
would be de-emphasized to allow learners to focus on
growth. Students might be liberated from the ever-present
pull toward getting ‘honours’ in classes and on rotations,
or from the emphasis on standardized test scores
(Gesundheit 2019; Carmody and Rajasekaran 2020). Instead
of worrying about normative comparisons with peers, stu-
dents could focus on their improvement. Students with a
growth mindset could embrace desirable difficulties,
unafraid of others seeing them struggle (Bjork and Bjork
2015. For this to be possible, incentives that reinforce fixed
mindsets must be removed. Moving to pass/fail rating sys-
tems and criterion-based standardized tests that minimize
(or eliminate) normative comparisons may help students
focus less on grades and more on growth (Lin et al. 2020).

Growth mindset in the transition from undergraduate
to graduate medical education

If UME moves toward a growth mindset, graduate medical
education (GME) must act in sync. Currently, the transition
process from UME to GME favours learners with the fixed
mindset. Many GME program directors continually search
for ways to find the ‘best’ applicants and predict who will
succeed in residency, with little regard for growth potential
(Green et al. 2009; Nallasamy et al. 2010; Makdisi et al.
2011; Weissbart et al. 2015). In fact, learner ‘improvement’
is viewed as undesirable in residency selection (Saudek
et al. 2019). This reality may be driven by an aversion to
recruiting learners who need significant help because of
the substantial resources required to provide additional
support. Encapsulating this challenge, Dupras and col-
leagues wrote, ‘Ideally, resident performance problems
could be minimized through a more stringent selection of
applicants’ (Dupras et al. 2012).

If all of GME were steeped in the growth mindset,
resources could be shunted away from finding the ‘best’
applicants and toward efforts that help learners maximize
their potential, such as longitudinal coaching programs or
social-belonging interventions (Walton and Cohen 2011;
Palamara et al. 2015). Imagine if UME programs embraced
the growth mindset enough to be transparent and open
about their graduates’ strengths and weaknesses, and GME
programs tried to match their program’s strengths to each
applicant’s learning needs. Such a system would maximize
a learner’s long-term growth in the true spirit of CBME. The
focus would shift from determining who is ‘best’ to estab-
lishing whether there is a good match between the needs
and approaches of the program and the learning needs
and goals of the learner.

Institutional growth mindset

Institutional leaders and front-line faculty must first adopt
and model the growth mindset before learners can be
expected to embrace growth. Faculty members should
reject the false notion that the goal of training is to pro-
duce perfect physicians at graduation and embrace the
need to produce learners who are adept at continuous
growth and learning. Normative assessment systems that
reinforce comparison and competition should be mini-
mized or removed. Institution-wide faculty development
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should teach front-line educators to focus on processes
and effort during coaching sessions rather than fixed attrib-
utes (Ricotta et al. 2019). ‘Pimping,” a long-held method of
reinforcing hierarchy and belittling learners through toxic
quizzing, should be eliminated (Nagarur et al. 2019). This
practice is the epitome of reducing someone’s self-worth
on the basis of performance and reinforces the
fixed mindset.

Perhaps most challenging, the stakes of failure in health
professions training must be reduced. Medical students in
many countries, with the United States and United
Kingdom as two examples, incur large amounts of financial
debt (Ercolani et al. 2015, AAMC 2020), making failure
untenable. Compounding this, compassionate off-ramps
from physician training do not always exist (Bellini et al.
2019). Making physician training competency based and
more time variable, as is already happening in some coun-
tries, might alleviate some of the pressure that learners
and programs feel (Lucey et al. 2018). Rather than reinforc-
ing an arbitrary time-based finish line where some learners
may be labelled with ‘competence not realized,’ the growth
mindset affords learners the time they need to gain mas-
tery, changing the label to ‘competence not yet realized.’

Strategies for adopting the growth mindset
in CBME

Despite the natural synergy between CBME and the growth
mindset, adopting this approach across the continuum is
challenging at the individual, relational, and systems levels.
For individual learners, the challenge is to overcome a
tendency toward the fixed mindset reinforced by years of
rote memorization and standardized assessment practices
(Shapiro and Dembitzer 2019). Simply introducing learners
to the rationale and practices for adopting the growth
mindset can be effective (Klein et al. 2017). Implementing a
learner-initiated, individualized learning plan and process
can also reinforce desired behaviours (Ramani et al. 2019).
Individual faculty members need to recognize that their
language can profoundly affect their behaviour and the
behaviour of those around them (Kegan and Lahey 2001).
The words that they use indicate the mindset they hold
(Ricotta et al. 2019). For example, instead of saying ‘You're
a good communicator’ (emphasizes fixed attribute), a
growth-oriented coach might say ‘I imagine that you've
worked hard to develop your communication skills. You
communicate well with patients and other team members.’
Peer-to-peer observation is a strategy to encourage
growth-mindset behaviour among faculty (Shapiro and
Dembitzer 2019). When faculty embrace observation and
feedback in this way, as well as other behaviours consistent
with the growth mindset, such as the pursuit of daily life-
long learning, they encourage their learners to engage in
the same behaviours. Individual misperceptions must also
be addressed. For example, some faculty think that the
growth mindset applies primarily to the cognitive domain
(e.g. clinical reasoning) as opposed to the affective domain
(e.g. empathy and compassion) (Pal et al. 2020). It is impor-
tant to ensure that both faculty and learners understand
that competencies in the affective domain can be devel-
oped, although not necessarily through direct teaching but
through careful cultivation of social interactions (Ekman

and Krasner 2017; Lavelle et al. 2017). Additionally, when
faculty examine their beliefs and practices with respect to
their own continuous learning and improvement they can
gain significant insight into their interactions with their
learners. Role modelling continuous learning and having
explicit conversations about a growth-mindset approach to
errors or challenging situations will have an impact on the
learning environment and even encourage these behav-
iours. Furthermore, if faculty make learners aware of their
commitment to the learners’ development it will support
the establishment of an educational partnership and signify
a safe learning environment (Eva et al. 2012; Telio
et al. 2016).

At the relational level, the growth mindset can be con-
ceptualized on the interpersonal level in the social context
of learning (Osman et al. 2020). For example, purposeful
feedback and coaching is central to the effective imple-
mentation of CBME. Meaningful external perspective sup-
ports progressive growth in learning through the
identification of individualized learning goals (Dweck 2016).
Clearly, the quality of the data matters. For example, rich
narrative descriptions of learner performance are founda-
tional to effective feedback (McConnell et al. 2016). To
ensure quality feedback and coaching, however,
teacher-learner relationships must use these data to pro-
mote deeper reflection and learner self-efficacy and to cre-
ate an educational alliance (Ramani et al. 2019). Bidirectional
relationships that foster co-regulated learning are critical to
the ongoing development of learning in practice (Wearne
2016; Ajjawi and Regehr 2019; Rich et al. 2020).

At the systems level, it is within our processes of
assessment and promotion that the growth mindset can
either be cultivated or crushed. CBME encourages the dual-
purposing of assessment, which sets up a tension between
the use of assessment for learning and of learning (Lockyer
et al. 2017; Watling and Ginsburg 2019). Understandably, if
we create assessment systems that focus only on demon-
strating competence, we will discourage growth-mindset
behaviours. Learners will be tempted to perform for their
supervisors rather than to seek honest feedback about
areas for improvement (LaDonna et al. 2017). Equally
important, our systems of assessment must reward our
teachers in ways that encourage growth. Clinical teachers
who provide regular observation and coaching for
improvement to learners need to be appropriately
acknowledged. Incentives to provide and record high-
quality narrative suggestions and steps for improvement to
learners will also encourage such growth-oriented behav-
jour, at least early on when a culture of improvement is
being established. Use of the entire spectrum of scales to
reflect the trajectory of learning is critical and needs to be
the expectation. As stated by Watling and Ginsburg (2019),
‘a learning culture focused on assessment may limit learn-
ers’ sense of safety to explore, to experiment, and some-
times to fail” If trainees must simply acquire a certain
number of assessments that demonstrate their compe-
tence, what incentive do they have to seek out assessment
in moments of vulnerability to get feedback so they can
improve? If assessments that highlight deficiencies or room
for improvement ‘don’t count’ or, even worse, contribute
negatively to progression decisions, then trainees will seek
assessment only at moments of strength. Electronic
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dashboards, which merely bean-count assessments, will fur-
ther encourage performance orientation, the fixed mindset,
and the gaming of assessment systems. Early signals of
such trainee assessment-seeking behaviours and gaming of
assessment systems have been noted in CBME (Acai et al.
2019; Weller et al. 2020). Our response needs to be mindful
adoption of programmatic assessment, from both the
learner and teacher perspective, which aims to encourage
the growth mindset.

Additionally, at the systems level, organizational values
and leadership profoundly influence the organizational/
institutional culture and thereby what behaviour is encour-
aged. Hence, the existence of these constructive goal-
setting relationships is highly dependent upon the existing
organizational culture and values (Watling et al. 2014;
Ramani et al. 2017). The culture in our systems of educa-
tion and health care needs to support and encourage activ-
ity and behaviours that reflect the growth mindset. For
example, an organization that approaches an error as an
opportunity for quality improvement rather than with the
goal of assigning blame would be promoting a growth cul-
ture. Leadership support is critical to the adoption of the
growth mindset, and using a multipronged approach that
connects theory to organizational practice is an ideal strat-
egy (Derler et al. 2018, Halvorson et al. 2017). Establishing
a positive learning climate is also critical for fostering
growth-oriented feedback practices (Ramani et al. 2017).
Adopting a new organizational culture is a challenging
task, with few organizations using the required comprehen-
sive approach (Derler et al. 2018, Halvorson et al. 2017).

A call for research on growth mindset in CBME

Our understanding of the growth mindset in the context of
medical education is still in its infancy. No doubt there are
many questions worthy of exploration, reinforcing a recent
commentary suggesting that care must be taken to go
beyond face value when considering the growth mindset
(Effron 2020). For example, the extent to which, and exactly
how, a shift from the fixed to the growth mindset can be
influenced has yet to be examined. Although it has been
suggested that a faculty member’s beliefs and actions can
nurture mindsets in medical education positively or nega-
tively (Ricotta et al. 2019), this connection has not been
validated empirically. In fact, recent research suggests that
faculty members can hold both the fixed and the growth
mindset when they teach certain attributes (e.g. empathy
vs. clinical reasoning) (Pal et al. 2020). Consequently, the
circumstances in  which teachers adopt a particular
mindset also need to be explored. Is the growth mindset a
threshold concept in the sense that once made explicit, a
new perspective opens up leading to a transformed way of
understanding and acting (Meyer et al. 2009), or are learn-
ers at risk for reverting to the fixed mindset? Answering
these questions will be key to fully realizing the benefits
of CBME.

Conclusion

We have argued for a natural synergy between the growth
mindset, where abilities are viewed as being open to devel-
opment, and the adoption of CBME, where the emphasis is
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on working toward mastery. That traditional approaches to
medical education tend to reinforce a fixed mindset, where
‘looking good'’ is an overriding concern, is a particular chal-
lenge when introducing the growth mindset. The growth
mindset must be inculcated at the individual, interpersonal,
and systems levels and across the medical education con-
tinuum. However, considerable research is still needed to
ensure that the theoretical promise of the growth mindset
is appropriately translated into practice in CBME.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Notes on contributors

Denyse Richardson, BScPT, MD, Med, Associate Professor, Department
of Medicine, Division of Physiatry, University of Toronto, Ontario,
Canada Faculty, Dalla Lana School of Public Health Clinician Educator,
Royal College of Physicians and Surgeons of Canada.

Benjamin Kinnear, MD, MEd, Associate Professor of Internal Medicine
and Pediatrics, University of Cincinnati College of Medicine, Cincinnati
OH, USA.

Karen E. Hauer, MD, PhD, Associate Dean, Assessment, and Professor
of Medicine, University of California, San Francisco, San Francisco,
CA, USA.

Teri L. Turner, MD, MPH, Med, Vice Chair of Education and Martin |
Lorin Endowed Chair in Medical Education, Professor of Pediatrics,
Baylor College of Medicine, Houston, TX, USA.

Eric J. Warm, MD, Professor of Medicine, University of Cincinnati
College of Medicine, Cincinnati OH, USA.

Andrew K. Hall, MD, MMEd, Associate Professor, Department of
Emergency Medicine, Queen’s University, Kingston, ON, CAN. Clinician
Educator, Royal College of Physicians and Surgeons of Canada.

Shelley Ross, MA, PhD, Associate Professor, Department of Family
Medicine, University of Alberta, Edmonton, AB, Canada.

Brent Thoma, MD, MA, MSc, Associate Professor, Department of
Emergency Medicine, University of Saskatchewan, Saskatoon, SK,
Canada. Clinician Educator, Royal College of Physicians and Surgeons
of Canada.

Elaine Van Melle, PhD, Senior Education Scientist, Royal College of
Physicians and Surgeons of Canada, Ottawa, ON, Canada. Adjunct
Faculty, Department of Family Medicine, Queen’s University, Kingston,
ON, Canada.

ORCID

Denyse Richardson
Benjamin Kinnear
Karen E. Hauer
Teri L. Turner

http://orcid.org/0000-0001-6113-158X
http://orcid.org/0000-0003-0052-4130
http://orcid.org/0000-0002-8812-4045
http://orcid.org/0000-0002-4560-5447

Eric J. Warm http://orcid.org/0000-0002-6088-2434
Andrew K. Hall http://orcid.org/0000-0003-1227-5397
Shelley Ross http://orcid.org/0000-0001-9581-3191

Brent Thoma http://orcid.org/0000-0003-1124-5786

References

Acai A, Li S, Sherbino J, Chan T. 2019. Attending emergency physi-
cians’ perceptions of a programmatic workplace-based assessment
system: the McMaster Modular Assessment Program (McMAP).
Teach Learn Med. 31(4):434-444.

Ajjawi R, Regehr G. 2019. When | say...
652-654.

feedback. Med Educ. 53(7):


Brian S McGowan
Highlight


6 D. RICHARDSON ET AL.

Association of American Medical Colleges. 2020. Tuition and student
fees report. Washington (DC): Association of American Medical
Colleges. https://www.aamc.org/data-reports/reporting-tools/report/
tuition-and-student-fees-reports.

Bellini LM, Kalet A, Englander R. 2019. Providing compassionate off-
ramps for medical students is a moral imperative. Acad Med. 94(5):
656-658.

Bjork E, Bjork R. 2015. Making things hard on yourself, but in a good
way: creating desirable difficulties to enhance learning. In:
Gernsabacher MA, Pomerantz JR, editors. Psychology and the real
world: essays illustrating fundamental contributions to society. 2nd
ed. New York (NY): Worth Publisher; p. 55-64.

Bullock J, Lai C, Lockspeiser T, O'Sullivan P, Aronowitz P, Dellmore D,
Fung C, Knight C, Hauer K. 2019. In pursuit of honors. Acad Med.
94:548-S56.

Carmody J, Rajasekaran S. 2020. On step 1 mania, USMLE score report-
ing, and financial conflict of interest at the National Board of
Medical Examiners. Acad Med. 95:1332-1337.

Carraccio C, Wolfsthal S, Englander R, Ferentz K, Martin C. 2002.
Shifting paradigms: from Flexner to competencies. Acad Med. 77(5):
361-367.

Chadha N. 2020. Teaching 2.0: what's growth mindset and psychologi-
cal safety got to do with it? J Acad Ophthalmol. 12(01):e20-e21.
Chou C, Kalet A, Costa M, Cleland J, Winston K. 2019. Guidelines: the
dos, don'ts and don’t knows of remediation in medical education.

Perspect Med Educ. 8(6):322-338.

Derler A, Cardero R, Simpson M, Grant H, Slaughter M, Baer D. 2018.
Idea report: growth mindset culture. Neuroleadership Institute.
https://hub.neuroleadership.com/neuroleadership-growth-mindset-
report.

Diener C, Dweck C. 1980. An analysis of learned helplessness: Il. The
processing of success. J Pers Soc Psychol. 39(5):940-952.

Dupras D, Edson R, Halvorsen A, Hopkins R, McDonald F. 2012.
“Problem residents”: prevalence, problems and remediation in the
era of core competencies. Am J Med. 125(4):421-425.

Dweck C. 2016. Mindset: the new psychology of success. (Updated ver-
sion.) New York (NY): Ballantine Books.

Dweck CS, Leggett EL. 1988. A social-cognitive approach to motivation
and personality. Psychol Rev. 95(2):256-273.

Dweck CS. 1975. The role of expectations and attributions in the allevi-
ation of learned helplessness. J Pers Soc Psychol. 31(4):674-685.
Effron M. 2020. Does growth mindset work? Talent and Strategy
Group. https://talentstrategygroup.com/wp-content/uploads/2020/

05/Does-Growth-Mindset-Work.pdf.

Ekman E, Krasner M. 2017. Empathy in medicine: neuroscience, educa-
tion and challenges. Med Teach. 39(2):164-173.

Ellaway R, Chou C, Kalet A. 2018. Situating remediation. Acad Med.
93(3):391-398.

Ercolani MG, Vohra RS, Carmichael F, Mangat K, Alderson D. 2015. The
lifetime cost to English students of borrowing to invest in a medical
degree: a gender comparison using data from the Office for
National Statistics. BMJ Open. 5(4):e007335-e007335.

Ericsson A. 2015. Acquisition and maintenance of medical expertise: a
perspective from the expert-performance approach with deliberate
practice. Acad Med. 90(11):1471-1486.

Eva KW, Armson H, Holmboe E, Lockyer J, Loney E, Mann K, Sargeant
J. 2012. Factors influencing responsiveness to feedback: on the
interplay between fear, confidence, and reasoning processes. Adv
Health Sci Educ Theory Pract. 17(1):15-26.

Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR, Harris
P, Glasgow NJ, Campbell C, Dath D, et al. 2010. Competency-based
medical education: theory to practice. Med Teach. 32(8):638-645.

Gesundheit N. 2019. A crisis of trust between U.S. medical education
and the National Board of Medical Examiners. Acad Med. 95:
1300-1304.

Green M, Jones P, Thomas J. 2009. Selection criteria for residency:
results of a national program directors survey. Acad Med. 84(3):
362-367.

Halvorson HG, Cox C, Rock D. 2017. Organizational growth mindset.
NeuroLeadersh J. 6:3-13. https://neuroleadership.com/growth-
mindset.

Harris P, Bhanji F, Topps M, Ross S, Lieberman S, Frank JR, Snell L,
Sherbino J. 2017. Evolving concepts of assessment in a compe-
tency-based world. Med Teach. 39(6):603-608.

Hauer KE, Ciccone A, Henzel TR, Katsufrakis P, Miller SH, Norcross WA,
Papadakis MA, Irby DM. 2009. Remediation of the
deficiencies of physicians across the continuum from medical
school to practice: a thematic review of the literature. Acad Med.
84(12):1822-1832.

Holmboe ES, Sherbino J, Long DM, Swing SR, Frank JR. 2010. The role
of assessment in competency-based medical education. Med Teach.
32(8):676-682.

Hong Y, Chiu C, Dweck C, Lin D, Wan W. 1999. Implicit theories, attri-
butions, and coping: a meaning system approach. J Pers Soc
Psychol. 77(3):588-599.

lobst WF, Holmboe ES. 2020. Programmatic assessment: the secret
sauce of effective CBME implementation. J Grad Med Educ. 12(4):
518-521.

Kegan R, Lahey LL. 2001. More powerful communication: from the lan-
guage of prizes and praising to the language of ongoing regard.
J Org Exc. 20(3):11-17.

Khalkhali V. 2018. Medical teaching and learning: growth versus fixed
mindset in medical education. J Med Educ Dev. 30(11):1-3.

Klein J, Delany C, Fischer MD, Smallwood D, Trumble S. 2017.
A growth mindset approach to preparing trainees for medical error.
BMJ Qual Saf. 26:771-774.

Klein J. 2017. Attribution biases in assigning blame for medical error.
Med Educ. 51(10):982-983.

LaDonna K, Hatala R, Lingard L, Voyer S, Watling C. 2017. Staging a
performance: learners’ perceptions about direct observation during
residency. Med Educ. 51(5):498-510.

Lavelle BD, Flook L, Ghahremani DG. 2017. A call for compassion and
care in education: toward a more comprehensive prosocial frame-
work for the field. In: Seppala EM, Simon-Thomas E, Brown SL,
Worline MC, Cameron CD, Doty RJ, editors. The Oxford handbook
of compassion science. New York (NY): Oxford University Press.

Lin G, Nwora C, Warton L. 2020. Pass/fail score reporting for USMLE
step 1: an opportunity to redefine the transition to residency
together. Acad Med. 95:1308-1311.

Locke EA, Latham GP. 2002. Building a practically useful theory of goal
setting and task motivation: a 35-year odyssey. Am Psychol. 57(9):
705.

Lockyer J, Carraccio C, Chan M, Hart D, Smee S, Touchie C, Holmboe E,
Frank J. 2017. Core principles of assessment in competency-based
medical education. Med Teach. 39(6):609-616.

Lucey CR, Thibault GE, ten Cate O. 2018. Competency-based, time-
variable education in the health professions: crossroads. Acad Med.
93(35):S1-S5.

Makdisi G, Takeuchi T, Rodriguez J, Rucinski J, Wise L. 2011. How we
select our residents—a survey of selection criteria in general sur-
gery residents. J Surg Educ. 68(1):67-72.

McConnell MM, Harms S, Saperson K. 2016. Meaningful feedback in
medical education: challenging the “failure to fail” using narrative
methodology. Acad Psychiatry. 40(2):377-379.

McGaghie W, Sajid A, Miller G, Telder T. 1978. Competency-based cur-
riculum development in medical education. Geneva: World Health
Organization.

McGaghie W. 2018. Evaluation apprehension and impression manage-
ment in clinical medical education. Acad Med. 93:685-686.

McGaghie WC. 2015. Mastery learning: It is time for medical education
to join the 21st century. Acad Med. 90(11):1438-1441.

Meyer JHF, Land R, Baillie C, editors. 2009. Threshold concepts and
transformational learning. Rotterdam (The Netherlands): Sense
Publishers.

Nagarur A, McEvoy JW, Hirsh DA, James BC. 2019. Words matter:
removing the word pimp from medical education discourse. Am J
Med. 132(12):e813-e814.

Nallasamy S, Uhler T, Nallasamy N, Tapino P, Volpe N. 2010.
Ophthalmology resident selection: current trends in selection crite-
ria and improving the process. Ophthalmology. 117(5):1041-1047.

Osman N, Sloane D, Hirsh D. 2020. When | say ... growth mindset.
Med Educ. 54(8):694-695. Online ahead of print.

Pal NE, Young M, Danoff D, Plotnick LH, Cummings BA, Gomez-
Garibello C, Dory V. 2020. Teachers’ mindsets in medical education:
a pilot survey of clinical supervisors. Med Teach. 42(3):291-298.

Palamara K, Kauffman C, Stone VE, Bazari H, Donelan K. 2015.
Promoting success: a professional development coaching program
for interns in medicine. J Grad Med Educ. 7(4):630-637.


https://www.aamc.org/data-reports/reporting-tools/report/tuition-and-student-fees-reports
https://www.aamc.org/data-reports/reporting-tools/report/tuition-and-student-fees-reports
https://hub.neuroleadership.com/neuroleadership-growth-mindset-report
https://hub.neuroleadership.com/neuroleadership-growth-mindset-report
https://talentstrategygroup.com/wp-content/uploads/2020/05/Does-Growth-Mindset-Work.pdf
https://talentstrategygroup.com/wp-content/uploads/2020/05/Does-Growth-Mindset-Work.pdf
https://neuroleadership.com/growth-mindset
https://neuroleadership.com/growth-mindset

Pintrich P, Conley A, Kempler T. 2003. Current issues in achievement
goal theory and research. Int J Educ Res. 39(4-5):319-337.

Ramani S, Konings KD, Ginsburg S, van der Vleuten CP. 2019. Twelve
tips to promote a feedback culture with a growth mind-set: swing-
ing the feedback pendulum from recipes to relationships. Medical
Teach. 41(6):625-631.

Ramani S, Post SE, Konings K, Mann K, Katz JT, Van der Vleuten C.
2017. “It's just not the culture”: a qualitative study exploring resi-
dents’ perceptions of the impact of institutional culture on feed-
back. Teach Learn Med. 29(2):153-161.

Razack S, Riser T, Hodges B, Steinert Y. 2019. Beyond the cultural myth
of medical meritocracy. Med Educ. 54(1):46-53.

Rich JV, Fostaty-Young S, Donnelly C, Hall AK, Dagnone JD, Weersink
K, Caudle J, Van Melle E, Klinger DA. 2020. Competency-based edu-
cation calls for programmatic assessment: But what does this look
like in practice? J Eval Clin Pract. 26:1087-1095.

Ricotta D, Huang G, Hale A, Freed J, Smith C. 2019. Mindset theory in
medical education. Clin Teach. 16(2):159-161.

Saudek K, Trea R, Goldblatt M, Saudek D, Toth H, Weisgerber M. 2019.
Pediatric, surgery, and internal medicine program director interpre-
tations of letters of recommendation. Acad Med. 94:564-568.

Shapiro N, Dembitzer A. 2019. Faculty development and the growth
mindset. Med Educ. 53(10):958-960.

Sternberg R. 2001. Giftedness as developing expertise: a theory of the
interface between high abilities and achieved excellence. High
Ability Stud. 12(2):159-179.

MEDICAL TEACHER 7

Telio S, Regehr G, Ajjawi R. 2016. Feedback and the educational alli-
ance: examining credibility judgements and their consequences.
Med Educ. 50(9):933-942.

Teunissen PW, Bok HGJ. 2013. Believing is seeing: how people’s beliefs
influence goals, emotions and behaviour. Med Educ. 47(11):1064-1072.

Van Melle E, Frank J, Holmboe E, Dagnone D, Stockley D, Sherbino J.
2019. A core components framework for evaluating implementation
of competency-based medical education programs. Acad Med.
94(7):1002-1009.

Walton GM, Cohen GL. 2011. A brief social-belonging intervention
improves academic and health outcomes of minority students.
Science. 331(6023):1447-1451.

Watling C, Driessen E, van der Vleuten C, Lingard L. 2014. Learning cul-
ture and feedback: an international study of medical athletes and
musicians. Med Educ. 48(7):713-723.

Watling C, Ginsburg S. 2019. Assessment, feedback and the alchemy of
learning. Med Educ. 53(1):76-85.

Wearne S. 2016. Effective feedback and the educational alliance. Med
Educ. 50(9):891-892.

Weissbart S, Stock J, Wein A. 2015. Program directors’ criteria for selec-
tion into urology residency. Urology. 85(4):731-736.

Weller J, Naik V, San Diego R. 2020. Systematic review and narrative
synthesis of competency-based medical education in anaesthesia.
Br J Anaesth. 124(6):748-760.

Williams RG, Klamen DA, McGaghie WC. 2003. Cognitive, social and
environmental sources of bias in clinical performance ratings. Teach
Learn Med. 15(4):270-292.



	Abstract
	Introduction
	What is the growth mindset?
	Growth mindset and CBME: connecting theory to practice
	Implications for implementing CBME with a growth mindset
	Fostering growth mindset early in medical education
	Growth mindset in the transition from undergraduate to graduate medical education
	Institutional growth mindset

	Strategies for adopting the growth mindset in CBME
	A call for research on growth mindset in CBME
	Conclusion
	Disclosure statement
	Orcid
	References




