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Abstract
Introduction: The objective of this study was to examine the mindsets (mastery, performance approach,
performance avoidance) of early-career family physicians following graduation from a competency-based
education residency program.
Methods: This was a longitudinal, cohort, survey study of family medicine residents at a large Canadian
university. The 2015-2017 cohort of family medicine residents was surveyed at three time points: (1) at the
end of residency training; (2) at 1 year in clinical practice; and (3) at 3 years in clinical practice. We used
Baranik et al’s instrument to measure three types of mindsets. We performed descriptive and multivariate
analyses using SPSS 26.0 software.
Results: Irrespective of the time in practice, mean scores were the highest on the mastery mindset and the
lowest on the performance avoidance mindset measures (P<.001). Over time, the mastery mindset scores
tended to decrease (P=.04).
Conclusion: Family physicians trained in competency-based education continued to be mastery-oriented
in the brst 3 years of clinical practice. This bnding is reassuring given that the mastery mindset is
associated with professional well-being and long-term success. Nonetheless, because mastery mindset
scores appeared to decrease over time, residency programs need to ensure graduating residents are
equipped with knowledge and tools to remain mastery-oriented throughout the course of their
professional careers.

Introduction
Physicians must keep current with evolving medical evidence and guidelines to be able to respond to patients’
changing needs. Early-career physicians encounter additional pressures in the steep learning curve of
independent practice. Hence, a mastery mindset, debned as “a collection of beliefs and attitudes that result in a
self-directed, persistent, and intrinsically motivated drive for knowledge,”1,2 is required for lifelong learning
following medical school and residency.3,4
The high stakes of medical practice and the associated fear of making a poor clinical decision can ensue a
mindset of performance or demonstration of competence for purposes of impression management
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(performance approach mindset) or ego-protection (performance avoidance mindset).5 Empirical research
indicates that in general populations, performance mindsets are associated with many undesirable outcomes,
including psychological distress, procrastination, cheating, and surface learning.6-11 In contrast, mastery
mindset supports psychological well-being, engagement, perseverance, and effective response to challenges6-8,
11-13; it is needed for engaging in lifelong learning, beyond one’s formal education.3, 4, 14
Results of our previous research with family medicine (FM) residents indicate that competency-based medical
education (CBME)15,16 has the potential to foster a mindset of mastery in learners.5 CBME is an educational
approach to training that places less emphasis on static medical knowledge and greater emphasis on the
range of competencies required to be a skilled physician (eg, communication, professionalism, lifelong
learning).17,18
Although the results of the earlier research are reassuring, it is unknown whether graduating residents continue
to be mastery-oriented beyond residency training in their independent clinical practice. As such, the objective of
this longitudinal, cohort study was to examine the mindsets of early-career family physicians at the end of
competency-based residency training and at 1 and 3 years in clinical practice.

Methods
This was a longitudinal survey study of the 2015-2017 FM resident cohort (n = 70; 57% female; Mage = 29 years,
SDage = 4.4 years) at the University of Alberta, Canada. Our two-year FM residency program transitioned to
competency-based education in 2009.19 It is grounded in the best practices of formative feedback and guided
self-assessment20 to encourage residents to take an active, self-directed role in their education.
To examine mindsets in the cohort of early-career family physicians over time, we undertook data collection at
three time points: (1) at the end of residency training (June 2017); (2) at 1 year in clinical practice (July 2018August 2018); and (3) at 3 years in clinical practice (July 2020-August 2020). We obtained ethics approval from
the institutional research ethics board prior to data collection. Taking part in the study was voluntary. Consent
was implied by the return of a completed questionnaire. Each participant was assigned a study identibcation
number to allow linking of responses over time.
To measure the three types of mindsets (mastery, performance approach, performance avoidance), we used
the Baranik et al’s instrument.21 Sample mindset items included “I am willing to take on challenging work
assignments that I can learn from” (mastery mindset, four items); “I prefer to work on tasks where I can prove
my competence to others” (performance approach mindset, four items); and “I prefer to avoid situations at
work where I might perform poorly” (performance avoidance mindset, four items). Participants were asked to
indicate their level of agreement with each statement (1=not at all agree; 10=completely agree).
Using SPSS 26.0 software, we brst performed descriptive analyses (means, standard deviations) and examined
trends in the data. Higher average (mean) mindset scores were indicative of endorsing a respective mindset to
a greater extent. To test for signibcance in the observed means on the three mindset measures, we performed
multivariate analysis of variance (MANOVA), which is appropriate when multiple dependent variables are
considered simultaneously.

Results
Of 70 eligible residents, 52 (74%), 43 (61%), and 29 (41%) completed the questionnaire at each of the three data
collection points, respectively. Descriptive statistics for the three data collection points are shown in Table 1.
Irrespective of the time in clinical practice, mean scores were the highest on the mastery mindset and the
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lowest on the performance avoidance mindset measures (MANOVA; P<.001). Over time, however, the mastery
mindset scores tended to decrease; this downward trend was statistically signibcant (P=.04). Figure 1 shows
observed trends in the data.

Discussion
Both research and the understanding of mindsets along the medical education continuum are nascent. What is
known is that traditional, non-CBME, approaches to medical education tend to reinforce the mindset of
performance or “looking good.”3 This is a particular concern in traditional undergraduate medical education
where learners strive for the highest possible grade and ranking.3 It is possible that the mindset of performance
remains dominant in learners as they begin residency training. In recent years, many residency programs have
transitioned or are in the process of transitioning to CBME. As such, an understanding of what mindsets CBME
fosters in learners in the long run is important for developing strategies for lifelong learning.
Our key study bnding is that, upon completion of the competency-based education residency program, family
physicians continued to be mastery-oriented in the brst three years of independent clinical practice. This is not
unexpected, given that coaching of residents in clinical settings is the cornerstone of our FM residency
program.19 Clinical preceptors observe residents performing specibc competencies on a daily basis and
provide actionable, growth-oriented feedback on their progress toward competence, thus fostering the mastery
mindset in residents.
Mastery mindset scores, however, tended to decrease gradually over time. There is robust literature on how
different desirable traits (eg, empathy, idealism)22-24 decline over time and how undesirable outcomes (eg,
depression, burnout)25-28 increase over the trajectory of medical training. With respect to the observed decline
in mastery mindset scores, we speculate that it speaks to the pressures early-career physicians face as they
transition from residency training to independent clinical practice. During this transition, physicians are
confronted with decisions related to location of practice, business aspects of practice, as well as the transition
from supervised to independent practice, all of which may have contributed to the observed decline of the
mastery mindset in the brst 3 years. Given the documented benebts of the mastery mindset for professional
well-being and long-term success,6-8,11-13 residency programs need to ensure that their graduates are equipped
with explicit knowledge and tools to help them remain mastery-oriented throughout the course of their careers.
This can be achieved through the provision of educational sessions and facilitated transition-to-practice groups
during residency training. A learning community, such as a journal club29 consisting of residents and clinicians,
can also promote mastery and lifelong learning and foster a genuine learning culture through engagement in
peer-to-peer learning.30 This type of community and learning culture can be supported from the beginning of
residency training. Finally, irrespective of the career stage, involvement in teaching has been shown to be one of
the best means for physicians to support their lifelong learning strategy and remain mastery-oriented.30,31
A strength of this study is the collection of repeated longitudinal data from one cohort of family medicine
residents, which facilitated the analysis of trends over time. However, the observed trends in the data should be
considered in light of the declining numbers in returned questionnaires over time, which is a known challenge in
longitudinal studies.32 It could be that predominantly mastery-oriented individuals continued to participate in
the study over time. Additionally, the scheduled third data collection coincided with the COVID-19 pandemic,
negatively impacting the response rate. To encourage greater participation as well as to keep the survey short,
we did not ask respondents to provide demographic information such as age and gender. Following only one
resident cohort also limited the sample size. The bndings may not be generalizable to family medicine resident
cohorts with a different demographic proble and/or those who completed a residency program longer than 2
years and/or those not trained in CBME. To improve generalizability, future studies should consider following
more than one cohort and including residents from different programs and/or locations.
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