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Abstract
BACKGROUND: Competency-based education necessitates assessments that determine whether

trainees have acquired specific competencies. The evidence on the ability of internal raters
(staff surgeons) to provide accurate assessments is mixed; however, this has not yet been
directly explored in the operating room. This study’s objective is to compare the ratings given
by internal raters vs an expert external rater (independent to the training process) in the
operating room.

METHODS: Raters assessed general surgery residents during a laparoscopic cholecystectomy for
their technical and nontechnical performance.

RESULTS: Fifteen cases were observed. There was a moderately positive correlation (rs 5 .618,
P 5 .014) for technical performance and a strong positive correlation (rs 5 .731, P 5 .002) for
nontechnical performance. The internal raters were less stringent for technical (mean rank 3.33 vs
8.64, P 5 .007) and nontechnical (mean rank 3.83 vs 8.50, P 5 .01) performances.

CONCLUSIONS: This study provides evidence to help operationalize competency-based assessments.
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Competency-based education, an outcome-focused
training paradigm, is significantly altering the way in which
surgical residents are being trained; with less of a focus on
the duration of training and more of a focus on the
acquisition and demonstration of specific competencies.1,2

Although relatively new, it has permeated every medical
specialty worldwide, and it is changing not only the way
surgical residents are being educated but also assessed.1–4

Although formative assessments, which are used
regularly for trainee learning, development, and feedback,
are at the center of competency-based education, periodic
assessments that determine whether residents have acquired
specific competencies are also required.4,5 These summa-
tive assessments are used to assess trainee learning at spe-
cific intervals to make decisions about that trainee (ie,
promotion, remediation).4 Given that summative assess-
ments can have significant implications for residents,
training programs, and licensing authorities, they must be
developed, organized, and implemented in a thoughtful
manner.6–8 One area of focus in relation to assessment prac-
tices, particularly important for summative assessments,
has been who the assessors ought to be.4,9

There is an emerging area of literature that evaluates the
utility of staff physician assessments (deemed internal
assessments for the remainder of the manuscript) for both
technical and nontechnical resident performance.10,11 In
particular, the literature is mixed as to the accuracy and reli-
ability of internal assessments, compared with other more
‘‘objective’’ measures of trainee performance (ie, standard-
ized assessments, licensing examinations).11–16 Despite
comparisons to other such ‘‘objective’’ measures of perfor-
mance, a comparison between internal and external asses-
sors (those individuals who are independent to the training
process of the resident being assessed)dwhile often if
only anecdotally presumed superior, is lacking. Potential
reasons against using internal assessors for summative-type
assessments include their knowledge of a trainee and previ-
ous trainee encounters, and the natural conflict of interest
that exists between an internal assessor and trainee (the in-
ternal assessor is intimately tied to and responsible for
training a residentdtherefore they are not only assessing
trainee performance but also their ability to teach).17 In
contrast, potential reasons for using internal assessors for
summative type assessments within competency-based edu-
cation includes their ability to address and possibly mini-
mize some of the logistical issues inherent to such
assessment frameworks (ie, cost).18,19

A study that directly compares internal and external
raters in the operating room has yet to be completed.
Therefore, the objective of this study is to compare the
ratings given by internal raters vs an external rater in terms
of the performance scores they attribute to trainees in the
operating room during a laparoscopic cholecystectomy.
This will be accomplished by evaluating (1) total score
correlations; and (2) mean rank differences, between inter-
nal and external rater attributed scores for both technical
and nontechnical performance.

Methods

Ethics

The research ethics boards at the University of Toronto,
and St. Michael’s Hospital approved this study. Informed
consent was obtained from all participating residents.

Procedure and assessment instruments

The procedure chosen for this study was the laparo-
scopic cholecystectomy, based on our earlier research
ascertaining procedures for milestone assessments.20

Resident technical performance was evaluated using the
Objective Structured Assessment of Technical Skills
(OSATS)21 global rating instrument, and resident nontech-
nical performance was evaluated using the Objective
Structured Assessment of Nontechnical Skills
(OSANTS)22 global rating instrument. Both of these rating
instruments have 7 categories, each ranked on a 5-point
likert scale with a maximum score of 35.21,22 In a tradi-
tional sense, the OSATS21 instrument has previously
demonstrated construct validity, inter-rater reliability, and
internal consistency and in a more contemporary sense
meets many of the criteria within Messick’s conceptual
framework of validity.21,23–26 Similarly, the OSANTS22 in-
strument has also previously demonstrated construct valid-
ity, concurrent validity, inter-rater reliability, and internal
consistency and in a more contemporary sense fits many
of the criteria within Messick’s conceptual framework of
validity.22,24–26

Participants

The resident participants were general surgery trainees
at the University of Toronto, completing a rotation at St.
Michael’s Hospital.

The internal raters were all board certified General
Surgeons at St. Michael’s Hospital with experience in
minimally invasive surgery. They are deemed internal as
they are intimately tied to the training of the residents
they are assessing, often having previous knowledge of
and experience with these residents. These surgeons had
some previous informal experience assessing trainee
technical performance and little to no experience assessing
trainee nontechnical performance. Prior to any assess-
ments taking place, each internal rater underwent formal-
ized training. A combination of the Performance
Dimension Training and Rater Error Training strategies
were used.27 During a 1-hour tutorial, the specific con-
structs under study for each rating scale item on the
OSATS21 and OSANTS22 rating instruments were ex-
plained and discussed, and examples of good and bad
markers of performance were described for each.27

Furthermore, the internal raters attention was drawn to rat-
ing errors and again this was discussed.27 Finally, after the
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