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BACKGROUND AND OBJECTIVES: In competency-based medical education
(CBME), should resident self-assessments be included in the array of evidence
upon which summative progress decisions are made? We examined the congru-
ence between self-assessments and preceptor assessments of residents using
assessment data collected in a 2-year Canadian family medicine residency pro-
gram that uses programmatic assessment as part of their approach to CBME.

METHODS: This was a retrospective observational cohort study using a learning
analytics approach. The data source was archived formative workplace-based
assessment forms (fieldnotes) stored in an online portfolio by family medicine
residents and preceptors. Data came from three academic teaching sites over
3 academic years (2015-2016, 2016-2017, 2017-2018), and were analyzed in
aggregate using nonparametric tests to evaluate differences in progress levels
selected both within and between groups.

RESULTS: In aggregate, first-year residents’ self-reported progress was con-
sistent with that indicated by preceptors. Progress level rating on fieldnotes
improved over training in both groups. Second-year residents tended to assign
themselves higher ratings on self-entered assessments compared with those
assighed by preceptors; however, the effect sizes associated with these find-
ings were small.

CONCLUSIONS: Although we found differences in the progress level selected
between preceptor-entered and resident-entered fieldnotes, small effect sizes
suggest these differences may have little practical significance. Reasonable
consistency between resident self-assessments and preceptor assessments
suggests that benefits of guided self-assessment (eg, support of self-regulated
learning, program efficacy monitoring) remain appealing despite potential risks.

(Fam Med. 2022;54(8):599-605.)
doi: 10.22454/FamMed.2022.854689

to this question is not entirely clear,

hould resident self-assess-
s ments be included as part of
the array of evidence that is
considered by clinical competence

committees when making summa-
tive progress decisions? The answer
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and more investigation is needed.
Learner self-assessment, including
self-reflection on progress in clini-
cal skill development, is recom-
mended as part of programmatic

assessment in competency-based
medical education (CBME).}? These
self-assessments are meant to be
low-stakes—they are primarily for-
mative, but may be included in the
evidence used to make summative
(high-stakes) decisions. However,
the use of self-assessments has been
questioned given the poor ability of
learners (and physicians in general)
to not only accurately identify weak-
nesses in their own performance, but
to rectify deficiencies when they are
found.?* Some authors suggest that
self-assessment may even be harm-
ful to learning if it is uninformed and
uncalibrated by an external asses-
sor.™® Others have suggested that the
inconsistencies between learner self-
assessment and teacher judgements
of competence make it inadvisable to
use learner self-assessments in deci-
sion-making about competence.® For
these reasons, it is important that
learner self-assessments of prog-
ress be monitored for both accuracy
(ie, consistency with assessors) and
change over the course of training.
Despite these cautions, there is
value in including learner self-as-
sessments as part of the evidence
of competence in programmatic
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assessment in CBME programs. Doc-
umenting and making judgements
about their own competence during
training can provide an opportunity
for residents to build skills in self-
regulated learning—particularly
when embedded in a program that
incorporates guided self-assessment.
In guided or directed self-assess-
ment, residents are taught to use
external evidence to calibrate self-
assessment of their own strengths
and knowledge gaps. Instruction
in these skills is delivered through
both explicit means, such as compar-
ing their own performance against
assessment rubrics,!! and implic-
it means, such as role-modeling by
clinical teachers.'?!® As physicians
need to be effective lifelong learners,
being able to accurately self-assess
is a valuable skill in knowing what
continuing professional education
to pursue to best serve patients and
communities.

The conflicting views about the ac-
curacy of resident self-assessment
pose a challenge to educators when
coupled with the seemingly contrary
recommendations about including
such assessments in programmatic
assessment frameworks in CBME.
Adding further confusion is the
lack of published research examin-
ing accuracy of self-assessments in
formative contexts. There is a press-
ing need for research that specifical-
ly compares self-assessment data to
external assessor data in the con-
text of programmatic assessment in
CBME. Our residency program of-
fers a unique opportunity to meet
this need: as with all family medi-
cine residency programs in Canada,
training lasts for 2 years, facilitating
examination of data across the full
training program. Further, our pro-
gram is large, accepting 75-85 res-
idents each year, which results in
large amounts of available data. Fi-
nally, the programmatic assessment
framework used in our program
(called CBAS; Figure 1) intention-
ally includes resident self-entered
formative assessments as part of
the overall assessment data set. All
data are collected electronically (in
an online portfolio called eCBAS),
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facilitating learning analytics. Res-
idents and preceptors are provided
with resources and tips about best
practices in formative feedback and
self-assessment (although uptake
varies widely).

In this study, we used deidentified
data from the eCBAS portfolio to ex-
amine formative assessment forms
that were either preceptor-entered
or resident-entered. We conduct-
ed our comparison at an aggregate
level as our goal for this study was
to explore resident self-assessment
trends as compared to their precep-
tors, rather than individual resident
self-assessment behavior. Specifical-
ly, at an aggregate level, we exam-
ined the judgments of progress level
selected by residents on formative
assessment forms in comparison to
preceptor judgements of progress
level over the course of residency
training.

Methods

Setting and Participants

Family medicine residency training
in Canada is a 2-year postgraduate
program that follows immediately
after the completion of undergradu-
ate medical education. In the subject
program, residents are assigned to
a teaching site that serves as their
home clinic for the duration of the
program. Residents also have clini-
cal training experiences at multiple
other clinical sites.

We extracted data for this retro-
spective observational study from a
database of archived formative work-
place-based assessments called field-
notes. Fieldnotes are brief captures
of feedback about resident perfor-
mance in a clinical interaction with
a patient.”® This information includes
a judgment of the competence dem-
onstrated by the resident and an in-
dication of the competency that was
observed (called a Sentinel Habit in
the CBAS framework). Fieldnotes
can be entered into an online elec-
tronic portfolio (eCBAS) by either
a resident (ie, self-assessment) or a
preceptor.’* The residency program
expects that each resident receive at
least one preceptor-entered fieldnote
each week that the resident trains

in family medicine clinics (approxi-
mately 40 per year); residents are en-
couraged to enter a similar number
of self-assessment fieldnotes during
their training. Fieldnotes can also be
created by staff, allied health profes-
sionals, or patients (via preceptors).'*
Archived fieldnotes indicate the date
of entry and who entered a fieldnote,
allowing for categorization as self-
assessment (ie, resident-created)
or preceptor-entered. In this study,
we analyzed deidentified fieldnotes
(all names and identifying informa-
tion removed) that were uploaded to
eCBAS by preceptors and residents
across three academic teaching sites
over 3 academic years (2015-2016,
2016-2017, 2017-2018).

This research was approved by the
institutional Human Research Eth-
ics Board.

Outcomes Measured

“Progress level” in CBAS fieldnotes
refers to resident progress in the
development of skills and behaviors
(competencies) important for a prac-
ticing physician, and is measured
on a three-point scale: (1) “Stop, Im-
portant Correction” is selected when
urgent corrections to resident perfor-
mance in clinical interactions are in-
dicated; (2) “In Progress” is selected
when residents are considered to be
in development but not quite compe-
tent; and (3) “Carry On, Got It” is se-
lected when residents are thought to
have demonstrated competence. Fol-
lowing a resident-patient interaction,
the resident and observing precep-
tor debrief and discuss the resident’s
performance. The discussion may
then be captured as a fieldnote by ei-
ther the preceptor (assessment of the
resident) or the resident (self-assess-
ment) and will include the selection
of a judgement rating or “Progress
Level” (Figure 1). Physician compe-
tencies in the CBAS framework, re-
ferred to as “Sentinel Habits,” are
actionable statements aligned with
the roles described in the CanMEDS-
FM framework.!® CanMEDS-FM is
the competency framework devel-
oped by the College of Family Phy-
sicians of Canada. It describes the
expected competencies for family
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Figure 1: Fieldnotes in the Competency-Based Achievement System
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A fieldnote can be entered into the e-portfolio by either the resident or the preceptor. Each fieldnote is about a single
observation of the resident and serves as a capture of the feedback conversation between the observer and the
resident about what was observed. In addition, each fieldnote includes a point-in-time judgement of how well the
resident did during the observed event or encounter. Fieldnotes are intended to be formative assessments; however,
all fieldnotes in the electronic portfolio may be considered as part of the accumulated evidence of competence of

a resident.

physicians in Canada, across the
continuum of training and practice.

Statistical Analysis

We performed all statistical analyses
using SPSS 26 (IBM, Armonk, NY).
Reported progress levels contained
in resident-created and preceptor-
created fieldnotes were analyzed in
aggregate and compared using non-
parametric tests (Pearson ). Where
appropriate, we performed post hoc
comparisons with Bonferroni correc-
tion. For Figure 3, we performed sta-
tistical tests on raw progress level
frequencies. Data are expressed in
graphics as frequencies relative to
within-group totals. Our sample size
of 6,863 fieldnotes produced an ob-
served statistical power of 0.96 with
an a of 0.05.

Results

Over 3 academic years (2015-2016,
2016-2017, 2017-2018), 7,167 field-
notes were entered at the three
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teaching sites included in this study
(site 1 n=2,255, site 2 n=2,359, site
3 n=2,532). Of the total data set,
6,863 fieldnotes were examined for
comparisons of resident-entered
(n=1,229) and preceptor-entered
(n=5,634) fieldnotes. A summary of
fieldnote exclusions is shown in Fig-
ure 2.

Of the 6,863 fieldnotes analyzed,
17.9% (1,229 of 6,863) were self-as-
sessments generated by residents.
Of these, 38.4% (472 of 1,229) were
entered by residents in their first
year, 43.4% (533 of 1,229) in their
second year, and 18.2% (224 of 1,229)
in their third or higher year of resi-
dency (training may be extended for
a variety of reasons including paren-
tal leave). While residents overall
reported themselves as competent,
selecting “Carry On, Got It” in self-
assessment fieldnotes more often
than “In Progress,” second-year res-
idents reported “Carry On, Got It”
more often (60.6%; 323 of 533) than

first-year residents (44.5%; 210 of
472). Of the 5,634 preceptor-entered
fieldnotes, 35.6% (2,005 of 5,634)
were created for first-year residents,
48.8% (2,752 of 5,634) for second-
year residents, and 15.6% (877 of
5,634) for residents in their third or
higher year. Preceptor assessments
of residents were more evenly split,
with nearly half of fieldnotes indicat-
ing “Carry On, Got It” (48.6%; 2,739
of 5,634) and “In Progress” (48.7%;
2,744 of 5,634). Only 49% (1,349 of
2,752) of preceptor fieldnotes indi-
cated “Carry On: Got It” for second-
year residents, up from 43.5% (873
of 2,005) for first-year residents.
Overall, preceptors more frequently
flagged progress by reporting “Stop:
Important Correction.”

Figure 3a shows a significant but
very weak association between field-
note creator and the selected prog-
ress level (Pearson y* [2]=21.04,
¢.=0.05537, P<.001) where “Stop:
Important Correction” (post hoc,
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Figure 2: Competency-Based Achievement System Fieldnotes Included in Analysis
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Fieldnotes were excluded if one or more of the following applied: the role of the fieldnote creator was unknown (n=85);
fieldnote was created for residents not assigned to one of the three teaching sites (n=209), and; fieldnote was created by
staff (n=2) or patients (n=8). For comparison of first- and second-year residents, fieldnotes that were created by (n=224)
or for (n=854) residents in their third or later year (ie, residents in extension of program) were also excluded, as were
residents whose year of residency was not recorded (n=23).

¢ [1]1=14.05, P<.001) and “In Prog-
ress” (post hoc, ¥ [1]=10.21, P<.01)
were chosen more often in precep-
tor-entered fieldnotes, while “Carry
On, Got It,” was selected significant-
ly more often in resident-entered
fieldnotes (post hoc, > [1]=7.682,
P<.01). Stratifying by year of resi-
dency (Figure 3b1 and b2) revealed
a weak partial association between
fieldnote creator and progress level
for both first-year residents (Pear-
son y* [2]=6.348, ¢ =0.03257, P<.05)
and second-year residents (Pearson
¥’ [2]1=53.76, ¢ =0.08124, P<.001). We
found no significant pairwise associ-
ations for first-year residents, while
second-year residents selected ‘In
Progress’ significantly less frequently
(post hoc, y? [1]=43.86, P<.001), and
“Carry On, Got It” significantly more
frequently than was seen on precep-
tor-entered fieldnotes (post hoc, >
[1]=51.21, P<.001).

Figures 3cl and c2 illustrate that
progress level selected on precep-
tor-entered fieldnotes differed with
resident year of training. A very
weak partial association was found
(Pearson y* [2]=18.84, ¢ =0.06293,
P<.001) where preceptors selected
“In Progress” more often (post-hoc,
v* [2]=18.15, P<.001) and “Carry
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On, Got It” less often (post hoc, ¥
[2]=13.98, P<.001) when assessing
residents in their first year. Res-
idents displayed a similar—and
more sizable—shift in the progress
levels they selected on self-entered
fieldnotes (Pearson y? [2]=28.75,
¢.=0.1691, P<.001). As with pre-
ceptor-entered fieldnotes, first-year
residents chose “In Progress” sig-
nificantly more often (post hoc, ¥*
[2]=28.40, P<.001) and “Stop, Impor-
tant Correction” significantly less of-
ten (post hoc, ¥* [2]=26.08, P<.001)
than did their second-year counter-
parts.

Discussion

This exploratory study contributes
to our understanding of the value
of formative resident self-assess-
ments in CBME. The findings indi-
cate that (1) progress levels selected
in self-assessments were more posi-
tive than those selected in preceptor
assessments of residents in aggre-
gate data, but that (2) first-year resi-
dents’ self-reporting of progress was
consistent with preceptors, and that
(3) this discrepancy was attributed
to second-year residents. Addition-
ally, the data show a within-group
shift in recorded progress from “In

Progress” to “Carry On, Got It” for
both resident- and preceptor-entered
assessments. Notably, effect sizes in
our study ranged from very weak
(¢,<0.1) to weak (0.1<¢ <0.3), sug-
gesting that self-assessment by these
residents may not be as subject to
bias as suggested in the literature.
Despite this, the minor differences
that were found between residents
and preceptors in progress levels
selected may provide some insight
into resident-preceptor dynamics in
formative assessment in the clinical
training environment.

Given the importance of accurate
self-assessment,!? the previously-ob-
served lack of congruency®!™° be-
tween learner self-assessments and
preceptor judgements in medical
education contexts is concerning.
Available data from CBME pro-
grams are limited but are general-
ly more mixed in this regard. One
study found that in the first post-
graduate years, residents in clinic
overestimated their performance on
self-assessments, a problem that was
heightened among the youngest of
those physicians.? Similarly, stud-
ies in postgraduate emergency medi-
cine?! and ophthalmology?? CBME
programs revealed that residents
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Figure 3: Reported Progress Level in Competency-Based Achievement System Fieldnotes
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Relative frequency of progress levels reported by residents in self-assessments and preceptors in appraisals of
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overestimated their abilities relative
to instructors. Contrary to these find-
ings, resident self-assessments and
preceptor assessments were found to
be closely correlated in an anesthe-
siology residency program,? while a
multicenter study in postgraduate
general surgery found minimal dis-
parity between resident self-assess-
ments and faculty appraisals.?* An
important observation about most
of these studies is that they looked
at summative self-assessments of
competence—either performance in
examination contexts,'®'® or self-re-
ported competence on milestones or
benchmarks.?** What appears to be
missing from the literature are data
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about learner self-assessment behav-
ior in formative assessment contexts.

This study adds new information
to our understanding of resident self-
assessment by observing patterns of
behavior in formative clinical work-
place assessment. Progress levels re-
ported by first-year residents on their
self-entered fieldnotes are generally
in-line with progress levels indicat-
ed by preceptors in their appraisals
of residents. Although second-year
residents tended to overestimate
their performance in comparison to
their preceptors’ judgements, effect
sizes suggest that this is unlikely
to be of practical significance—an
important consideration given the

formative nature of the assessments.
The lack of large differences between
resident-entered and preceptor-en-
tered fieldnotes could reflect success-
ful training in a CBME framework
where guided self-assessment is ex-
plicitly coached.?1%2526

However, it is worth discussing
other possible interpretations of the
finding that differences between res-
ident self-assessments and precep-
tor judgements of progress diverge
more noticeably as residents ad-
vance through postgraduate train-
ing. For instance, the divergence in
the second year could indicate a defi-
cit in the training of resident meta-
cognitive skills (eg, reflection) and
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reveal an opportunity for improve-
ment to the CBAS regimen, and
an early point of intervention for
training in self-regulated learning.
Notably, resident self-assessment ac-
curacy (ie, consistency with an exter-
nal measure) may not improve over
time solely with feedback on per-
formance.?"?8 Instead, calibrating
judgment skills directly by provid-
ing feedback on resident self-assess-
ments in addition to performance
could lead to improved self-assess-
ment accuracy.?®!

The finding that resident self-
assessments showed selection of
higher progress levels among sec-
ond-year residents compared with
those in first year may be explained
by improved resident self-confi-
dence throughout training. High
resident self-confidence does not al-
ways equate to higher competence
and may even be associated with
lower performance and diagnostic
errors.>*>34 Notably, the shift in ap-
praisal from “In Progress” to “Carry
On, Got It” in preceptor-entered field-
notes from first to second year sug-
gests that preceptors were receptive
to resident growth. Thus, while resi-
dents and preceptors both indicated
higher progress levels on fieldnotes
in second year, residents may have
viewed themselves as improving at a
higher rate than was actually occur-
ring. This is consistent with findings
that training can have a positive ef-
fect on both self- and external ap-
praisal of clinical skills, but that this
change is more pronounced in learn-
er self-appraisal,®*3¢ similar to what
was found in a study of senior oph-
thalmology residents.?? Altogether, it
is noteworthy that transition from
a time-based (ie, traditional) medi-
cal education approach to one that
is competency-based may not nec-
essarily translate to a similar shift
in the self-reflective mindset of the
learner. In other words, feelings of
personal progress may advance (at
least in part) due to time spent in
program (and perhaps the resul-
tant gain in knowledge, experience,
and confidence), and not solely due
to the achievement of competency
milestones.

604 SEPTEMBER 2022 - VOL. 54, NO. 8

A final possible explanation to
consider is that self-assessments
may reflect an authentic improve-
ment in competency, and that resi-
dents are more in tune with personal
progress than their preceptors, espe-
cially in formative contexts. In gen-
eral, preceptor-derived judgements
are implicitly accepted as more cor-
rect, though it has been argued that
care should be taken in this assump-
tion due to the potential for reliabili-
ty issues in instructor assessments.*’
In other words, there is a possibility
that the divergence in resident-in-
dicated progress level and the lev-
el of progress selected by preceptors
in fieldnotes about second-year resi-
dents could reflect poorly-calibrated
preceptors rather than delusional
residents. Conversely, it is possible
that as residents near the end of
training and consistently demon-
strate competence, preceptors ab-
dicate some of the responsibility of
entering fieldnotes, and encourage
residents to self-enter fieldnotes, es-
pecially given the formative nature
of these assessments. This is a pos-
sibility that could be explored in fu-
ture research.

Our study has several limitations
and targets for further study. The
biggest limitation is that we conduct-
ed analyses at the aggregate level in
order to examine overall trends in
resident formative self-assessment
behavior. Resident self-reflection is
subject to many inter- and intraper-
sonal factors such as gender dyad,?®
age, and metacognitive ability; none
of these were analyzed here. Ad-
ditionally, some of the more junior
preceptors in the subject program
received their residency training
within a CBME framework, while
more senior preceptors did not; it
is therefore possible that some of
what we observed could be due to
variations in availability or uptake
of faculty development. It is also im-
portant to note that while our sam-
ple size provided adequate statistical
power, there is a large discrepan-
cy between resident- and precep-
tor-entered fieldnotes. While our
examination of fieldnotes in aggre-
gate improves generalizability and

provides a top-down view of perfor-
mance in the CBAS program at an
institutional level, it did not allow
for adequate analysis of many of
these other factors. Future research
could examine the impact of site and
stakeholder characteristics on resi-
dent training, as well as individu-
al differences between the residents
or preceptors. The possibility always
exists that some outliers could have
had an impact on the overall results
of the analyses. A deeper dive into
the data to examine this question is
worth pursuing.

Conclusion

Overall, we observed few practical
differences between resident-entered
and preceptor-entered fieldnotes.
Where statistically significant dif-
ferences were found, the effect siz-
es were notably small. This could
be taken as an encouraging sign for
development of accuracy of forma-
tive self-assessment, tempered by
development of clinical confidence
alongside clinical competence. It is
entirely possible that the contrast
between our findings and expected
differences in comparative apprais-
als of progress based on existing
literature about accuracy of self-as-
sessment may be due to comparing
accuracy of self-assessment in for-
mative versus summative contexts.
The findings from this study provide
new information about resident for-
mative self-assessment in CBME.
Specifically, we show low levels of
self-reporting bias among residents
and highlight the utility of resident
formative self-assessments as an ef-
fective tool for monitoring learner de-
velopment.
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