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OBJECTIVE: The purpose of this study was to develop,

implement, and evaluate the effectiveness of an assess-
ment framework aimed at improving formative feedback

practices in a Canadian orthopaedic postgraduate train-

ing program.

METHODS: Tool development began in 2014 and took
place in 4 phases, each building upon the previous and

informing the next. The reliability, validity, and educa-

tional impact of the tools were assessed on an ongoing

basis, and changes were made accordingly.

RESULTS: One hundred eighty-two tools were com-

pleted and analyzed during the study period. Quantita-

tive results suggested moderate to excellent agreement

between raters (intraclass correlation coefficient = 0.54-

0.93), and an ability of the tools to discriminate between

learners at different stages of training (p’s < 0.05). Quali-

tative data suggested that the tools improved both the
quality and quantity of formative feedback given by

assessors and had begun to foster a culture change

around assessment in the program.

CONCLUSIONS: The tool development, implementa-
tion, and evaluation processes detailed in this article can

serve as a model for other training programs to consider

as they move towards adopting competency-based

approaches and refining current assessment practices.
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BACKGROUND

The implementation of competency-based medical edu-

cation (CBME) frameworks around the world means that
trainee progress will now rely upon the demonstration

of competence rather than length of time spent in train-

ing.1 As such, robust assessment practices have become

a focal point for medical educators. Assessment

described as “summative” is typically infrequent, high

stakes, and serves to determine if competence has been

attained.2 To date, this type of assessment has been the

focus of most residency programs. As an example, end-
of-rotation evaluations are, in many cases, accompanied

by little to no feedback, and may be completed well after

the rotation has ended.3 Assessment described as

“formative,” on the other hand, is typically lower stakes

and takes place on an ongoing basis, guiding learners

along the path to competence through immediate feed-

back.4 Formative feedback has been identified as “one of

the most powerful influences on learning,”5 as it can
enhance learning by helping learners track their prog-

ress, target teaching and resources to learners’ needs,

and identify learners who need extra support early on.6

Despite its theoretical benefits, Hattie, Timperley5

note that in practice, it takes a great deal of skill to

deliver feedback effectively, and not all educators are
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good at doing this. For example, Ahmed et al.7 found

that feedback given to surgical trainees is often minimal,

given in less than 50% of cases, and when it is given, the

feedback is typically unidirectional and nonspecific,
making it ineffective in providing learners with concrete

strategies on how to improve. Other research has found

that faculty are not willing to assign low marks to poorly

performing trainees, creating a “failure to fail” phenome-

non.8 McQueen et al.9 conducted interviews with 22

physician educators from 4 institutions, and uncovered

a variety of reasons for the failure to fail phenomenon,

including insufficient documentation of trainee perfor-
mance, a lack of support from the program, insufficient

observation by faculty, competing time demands, fear of

appeals and legal action, and fear of reciprocated poor

faculty evaluations. McQueen et al9 concluded that in

addition to being good practice, formative feedback may

help to address the “failure to fail” phenomenon by nor-

malizing discussions about performance and allowing

poor performance to become an opportunity for learn-
ing as opposed to a more serious issue later on.

In light of the issues around delivering formative feed-

back in surgical training and the impending need for

more robust assessment frameworks to align with the

upcoming shift to competency-based curricula, the pur-

pose of this study was to develop and implement a new

formative assessment framework in an orthopaedic resi-

dency training program at a Canadian postgraduate med-
ical training center. The assessment framework was also

designed to help facilitate formative feedback and align

with the Royal College of Physician and Surgeons of Can-

ada (RCPSC)’s Competency by Design (CBD) initiative

well before the program’s formal transition to the new

curriculum, thus providing the opportunity for faculty

and trainees to become more comfortable with the new

language and ideas underpinning CBD. This article will
detail the processes of tool development and implemen-

tation and share early results pertaining to their effec-

tiveness, thus serving as a useful case study and

providing recommendations for other programs as they

move toward adopting competency-based approaches

and refining current assessment practices.
MATERIALS ANDMETHODS

Tool development took place in 4 phases. The first

phase established the development process and basic

guidelines for how the tools should look. The second,

third, and fourth phases built upon this initial framework

through the systematic collection and incorporation of

user feedback, ultimately resulting in the development
of 24 novel assessment tools to be used for the formative

assessment of technical and nontechnical skills in
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orthopaedic surgery. Each phase of the development

process is described below, and an example of a tool

from each phase is provided in Appendices A to D, to

illustrate the evolution of the assessment framework.

Context

This study took place within a 5-year orthopaedic post-

graduate training program at a Canadian academic cen-

ter. The program is comprised of approximately 25

residents per year, 3 to 10 fellows per year, and 38 fac-

ulty members, 26 of who regularly supervise residents,
across 4 different hospital sites. The study was initiated

after the training program identified a need to improve

formative feedback practices and was conducted in col-

laboration with a number of education scientists. Ethics

approval was obtained from the Hamilton Integrated

Research Ethics Board (HiREB-0629).
Phase One

Two orthopaedic procedures, femoral and tibial intrame-

dullary nailing and primary total knee arthroplasty, were

selected as the initial procedures with which to begin

the tool development process as they are some of the

most common procedures seen by residents, with mini-

mal procedural variation amongst faculty. They also

encompass both elective and trauma surgeries. Tool

development began with the generation of key proce-
dural steps, or a task-specific checklist (TSC), by a resi-

dent, faculty surgeon, and education scientist. This

initial list was used as a starting point for a focus group

discussion. A subset of faculty surgeons who performed

these procedures were invited, resulting in 8 attendees

for the intramedullary nail focus group and 5 attendees

for the total knee arthroplasty focus group (a 100%

response rate). Using the TSC template provided, steps
were revised, removed, and added to the list by focus

group participants. A description of what constitutes “in

training” versus “competent” was defined for each step;

a “not assessed” rating category was also included for

each step. In cases of procedural variation, language was

modified to be general enough that different faculty mem-

bers felt comfortable using the tool, while still including

enough detail to provide meaningful feedback to trainees.
In addition to the TSC, global rating scales (GRSs) were

developed to assess the RCPSC’s seven CanMEDS roles

that constitute the essential qualities of a competent phy-

sician: medical expert, communicator, collaborator,

leader, health advocate, scholar, and professional.10

Once complete, a draft of each tool was emailed to

the focus group participants for review. Feedback was

integrated in an iterative fashion until all participants
agreed on a final version of each tool (Appendix A).

Subsequent piloting of the tools took place across 3 of
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the 4 sites and relied upon the voluntary participation

of residents, fellows, and faculty. Following the pilot

period, a chi-squared analysis was used to evaluate

whether the overall performance GRS could discrimi-
nate between learners at different stages of training as

a measure of construct validity (this was also done for

the tools described in phases 2-4). Additionally, one-

on-one interviews were conducted with 4 residents

and 2 faculty surgeons who had used the tools during

the piloting process. The interview transcripts were

analyzed for emergent themes using thematic analysis,

a flexible mode of “identifying, analyzing, and report-
ing patterns (themes) within [qualitative] data.”11

Phase Two

In the second phase of tool development, tools were

refined based on feedback from phase 1 (e.g., the addi-

tion of GRSs measuring technical skill, surgical judg-

ment, operative flow, and overall surgical performance

based on the Objective Assessment of Technical Skills

[OSATS; Martin et al.12] and a preoperative planning sec-

tion at the beginning of each tool). Tools for 10 addi-

tional procedures (ankle open reduction and internal
fixation [ORIF], dynamic hip screw, distal radius frac-

ture, elbow arthroscopy, knee arthroscopy/anterior cru-

ciate ligament repair, open shoulder, total shoulder

arthroplasty, trauma shoulder arthroplasty, shoulder

arthroscopy, and primary total hip arthroplasty) were

developed in a manner similar to phase 1.

The finalized tools (Appendix B) were subsequently

made available for voluntary piloting at 4 sites. Tele-
phone interviews with 2 residents and 4 faculty sur-

geons were conducted to gain feedback on

implementation and explore content validity 6 weeks

postimplementation. Data collection and analysis fol-

lowed the same method as described in phase 1. Addi-

tionally, 4 evaluators independently rated videos of

resident performance for a subset of tools (shoulder

arthroscopy, knee arthroscopy, and ankle ORIF) to
determine inter-rater reliability. Absolute agreement

between evaluators was calculated using a 2-way, ran-

dom intraclass correlation coefficient (ICC). This model

assumes that each subject is assessed by each rater, and

raters have been randomly selected. ICC values from

0.50 to 0.75 indicate moderate reliability, values

between 0.75 and 0.90 indicate good reliability, and val-

ues greater than 0.90 indicate excellent reliability.13

Phase Three

In the third stage of tool development, project leaders

convened to review the tool development process to
date, including feedback received in the first 2 phases

and next steps in the project. The interview feedback
1378 Journal of Surg
had revealed that neither residents nor faculty found

assessment of the CanMEDS roles informative, as it

proved difficult to rate broad-ranging skills such as

leader or professional during a single surgical encounter.
Thus, the GRSs on the CanMEDS roles were removed,

and only the GRSs based on the OSATS remained. The

exception was the “overall performance” category,

which was changed to “overall entrustment” as the con-

cept of using trust to gauge competence on a given activ-

ity was gaining popularity amongst medical educators

and the RCPSC.14,15

Several new tools were developed at this stage, includ-
ing 4 tools on nontechnical skills (chief resident,

informed consent, requesting a consult, and handover)

and 8 tools on technical skills not included in the first 2

phases (lower limb amputation, benign bone tumor resec-

tion, open biopsy, club foot, lumbar spine discectomy,

slipped capital femoral epiphysis ORIF, soft tissue resec-

tion, and supracondylar fracture fixation). The addition of

these new tools expanded the utility to more advanced
users and addressed user concerns that they did not have

tools for certain rotations (e.g., pediatrics). Faculty with

expertise in the procedures refined the new tools

through individual, face-to-face meetings or via email.

Once each new or refined tool was complete (Appendix

C), it was subjected to a final review by those involved in

its creation and the residency program director.
Phase Four

In the fourth stage of tool development, project leaders

reconvened to review the tool development process to

date, tool uptake, remaining barriers to tool comple-

tion, and alignment with the RCPSC CBD initiative.

The tools continued to evolve with respect to their for-

mat. In response to faculty feedback that the dichoto-
mous scale used in the TSC (“In training” or

“Competent”) lacked sensitivity, the research team

looked to the literature for other scales. As the RCPSC

CBD initiative had recently adopted the Ottawa Surgi-

cal Competence Operating Room Evaluation (O-

SCORE; Gofton et al.16) anchors for their entrustable

professional activity assessment forms,17 the TSC

anchors were adapted to reflect this change and ensure
alignment. Other changes in this phase included

updates to the formatting and layout of the tools,

including the addition of sections to indicate the com-

plexity of the surgical procedure being assessed and

the resident’s role (i.e., primary or first-assist). The

prompt for narrative feedback was also changed to

“Give at least 1 specific suggestion the resident should

work on improving,” in order to address previously
documented challenges with the quality and specificity

of narrative feedback (Appendix D).
ical Education � Volume 76/Number 5 � September/October 2019



TABLE 2. This Table Describes the Absolute Agreement Among 4
Raters Who Independently Rated Performance on a Subset of the
Tools From Phase 2

Procedure ICC Confidence Interval

Shoulder arthroscopy 0.91 0.87 to 0.93
Ankle ORIF 0.69 0.54 to 0.79
Knee arthroscopy 0.87 0.80 to 0.91

TABLE 3. This Table Describes the Chi-Squared Values (x2) for
Phases 2 and 4

Phase Tools Completed x2(df) p Value

2 45 56.00 (4) <0.01
4 116 23.95 (4) <0.01
Prior to the implementation of the phase 4 tools, the

program decided that residents would be expected to

complete and submit 1 tool per week. To facilitate

this, the assessments were collated into binders and
placed in the operating room (OR) and/or the OR

lounge at each site, along with a locked drop box.

Chief residents at each site were expected to bring the

drop box to grand rounds on a biweekly basis so the

research team could collect the assessments. The divi-

sion chair and program director informed residents

and faculty surgeons of these expectations via email

while the research team presented the plan to resi-
dents at grand rounds. It was also decided that monthly

summaries of the number of evaluations completed

should be sent to the program on an ongoing basis to

address uptake barriers.
RESULTS

Tool Completion

Tool completion rates for each phase of the study are

described in Table 1. As stated earlier, tool completion
in phases 1, 2 and 3 was for pilot purposes and thus, vol-

untary; however, residents were required to complete 1

assessment per week in phase 4. This increased comple-

tion rates considerably.

Reliability

ICC values for the 3 representative procedures exam-

ined are shown in Table 2. These values suggest good to

excellent agreement between responses for the shoul-
der arthroscopy and knee arthroscopy procedures, and

moderate agreement for the ankle ORIF procedure.

Construct Validity

As phase 1 and 3 did not have assessments completed by

residents across all 5 postgraduate years (PGYs), chi-

squared analyses were only conducted on the assess-

ments completed during phase 2 and 4. The results of
the chi-squared analyses suggest that when data were

available from all PGYs, the tools were able to discrimi-

nate between learners’ PGYs of training (Table 3).
TABLE 1. This Table Describes the Number of Assessments Complete
Implementation Window, and Average Number of Tools Completed per

Phase Tools
Completed

Participating
Residents

Participating
Evaluators

1 9 5/26 6/32
2 45 8/31 10/32
3 12 5/30 8/32
4 116 22/31 30/32
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Qualitative Interview Data
Assessment Tool Use

Participants reported that the tools were quick and easy

to use, and took less time once faculty became more

familiar with the tools.

“Usually the first time we sit down with the faculty

and do it, it takes about ten to fifteen minutes, and

the second or third time you do it usually it takes

between five to fifteen minutes” (Resident 3, 2016)

Most often the assessments were completed in the OR

or the surgeons’ lounge immediately following the case.

However, participants noted that this was not always

possible, especially when cases ended in the middle of

the night or other priorities arose. Under these circum-

stances, assessments were completed at the end of the

day, or on the following day.

“[The faculty’s] preference is to do it right after the

operation, but for one [case] at like 2 in the morn-

ing we had a bunch of other stuff to do . . . so, he
said, ‘Why don’t we meet first thing tomorrow

morning in the clinic,’ and that’s where we did it”

(Resident 2, 2015)
d, the Number of Residents and Evaluators Who Participated, the
Month in Each Phase

Implementation
Period

Average Tools
Completed /Month

Jan 2015 to March 2015 3.00
Jan 2016 to Dec 2016 3.75

April 2017 to Aug 2017 2.40
Sept 2017 to Sept 2018 8.92
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Utility of the Task-Specific Checklist

Many participants described the TSC as the most useful

component of the assessment tools. By having a detailed

description of what a competent performance looks like
for each step, the TSCs served as a reminder that each

procedure is comprised of multiple, individual compe-

tencies (i.e., milestones), something that is often over-

looked when using a GRS.

“This is a new way of thinking about how we learn to

operate. Previously, I mean some people think about

different steps, but a lot of the time, it’s just the [proce-

dure as a] whole . . . now it’s explicit that there’s mul-

tiple different steps and they can be learned [and

evaluated] as individual steps” (Resident 3, 2015)

Additionally, the specificity of the TSCs meant the
assessment tools could be incorporated into the curricu-

lum as a teaching tool for novice learners, clarifying

what is expected of all trainees.

“I think it’s very useful as both a teaching tool as

well as an evaluation tool . . . I want to allow them

to do [the procedures] but I won’t let them do them

until they know all the steps . . . so, it’s useful in that

way as well” (Faculty 2, 2015)

“I think it provides clarity of what is expected in the

OR, and then the surgeon can expect it” (Resident 1,

2015)

Most importantly, the TSCs provided faculty with a

framework to structure the feedback they gave to resi-

dents at the end of a procedure. Residents reported that

this not only increased the amount of feedback they
received but also the quality, as faculty were prompted

to consider each individual step and comment on both

strengths and weaknesses throughout the procedure.

“They give you feedback as they go through each

step a lot of the times so you get feedback on things

you wouldn’t always be getting feedback on” (Resi-

dent 3, 2016)

Lastly, as the tools were often completed as a collabo-

rative effort between the faculty and resident, the TSCs

provided trainees with the opportunity to reflect on

their own performance and set goals for the future.

“We’ve got lots of areas we might have struggled with

in the past but didn’t really think about it afterwards

that much. So, just doing these assessments highlights

the areas [where] we might have struggled a bit, and

[we] can read up on [those things] andmaybe improve

on them for the next procedure” (Resident 2, 2016)
1380 Journal of Surg
Culture Change Around Assessment

Residents reported that using the assessment tools to

provide feedback and reflect on their performance was

beginning to foster a culture change around assessment
in the program. When faculty decided to use a tool, resi-

dents said that it identified education as one of the priori-

ties for the day, thus creating an environment that

welcomed feedback.

“[Using the tools] kind of declares the objective, at

least the objective of part of the case, as being focused

on education . . . It opens up feedback for not only the

surgeon, but anyone else that is assisting. They kind

of feel prompted to give harder questions and feed-

back within the OR” (Resident 1, 2015)

Both residents and faculty reported that the assess-

ments empowered residents to ask if they could partici-
pate in a procedure when they wanted feedback on

something previously identified as an area for improve-

ment or wanted to receive feedback on something they

had never been evaluated on before.

“So, for the next case they can go to their faculty per-

son and say, ‘Look I’ve already done X, Y and Z, I

need to focus on, you know, A, B and C right now,’

so, and then that allows them to help tailor what

they’re doing. Because in this fiscal climate of

decreasing OR resources and time, sometimes [the

residents] don’t actually get to do the entire case”

(Faculty 1, 2015)

“[The tools] make it way easier for you to go over to

a faculty and be like, ‘Hey, I have never REALLY

been evaluated on this step of the procedure—I

want to do that today’” (Resident 2, 2015)

Additionally, residents noted that the assessment tools

reminded faculty to let residents try to troubleshoot

before jumping in to take over the case.

“When a faculty knows you’re going to be [doing a

procedure], they leave you to do the procedure until

you struggle, and then they help guide you through

the procedure so you get to think a little bit more

critically about the procedure, what do you have to

do next, and all the steps of the procedure” (Resident

2, 2016)

Moving forward, participants suggested that the data

generated from the formative assessments could also be

considered in aggregate to inform end-of-rotation deci-
sions, shedding light on trainee progression at multiple

time points.
ical Education � Volume 76/Number 5 � September/October 2019



“I think that probably the most value is looking at

serial assessments of yourself throughout a rotation

showing that you have actually made progress. I

think that’s probably the most useful aspect of the

tool” (Resident 1, 2015)

“[The assessments] should be used throughout the

whole rotation and you see progress with the tools,

and if you don’t see progress with the tools it helps you

with [the] end-of-rotation decision” (Faculty 1, 2016)

Barriers to Implementation

Despite the positive response to the assessment tools,

participants identified a number of barriers to the imple-

mentation process. Lack of time was commonly

reported as a barrier, as there is rarely free time between

cases to have discussions about performance and

progress.

“For any evaluation in surgery, the sooner you do it

after the procedure the better it is, and the more use-

ful it is for the learner. So, the drawback is that the

evaluations will all be the most accurate [if com-

pleted] when the surgeons and the residents tend to

be the most busy” (Resident 2, 2015)

Residents also reported that faculty reluctance to com-

plete evaluations was a major barrier, indicating they

were uncomfortable repeatedly asking faculty to com-

plete assessments. At the same time, faculty reported

that they felt pressured to allow residents to do more of

the case when using the tools.

“I think the biggest weakness of the tool is that you

sort of have to force the feedback out of the faculty,

and not all the faculty were always happy about it.

It’s getting better for sure . . . but you have to persis-

tently tell the faculty that you wanted to get them

done” (Resident 03, 2016)

“I think sometimes [the tools] made it feel like I’m sup-

posed to let the residents do the entire case, and if

there’s a point where I want to do a certain part of

the case, I’d have to justify why I’m not letting the resi-

dent do the case . . . that made me almost a little

uncomfortable with the expectation of how much [the

residents] are supposed to do and there’s no way to

explain why I had the feeling” (Faculty 03, 2016)

In addition to these barriers, participants also reported

that the tools did not always capture the factors influenc-
ing whether a step was assessed or not. For example, a

resident may not have been assessed on a certain step
Journal of Surgical Education � Volume 76/Number 5 � September/Oc
due to patient-specific factors (e.g., a complicated case),

the OR running late, or the faculty not trusting the resi-

dent to attempt the step for some other reason.

“Sometimes the tool doesn’t necessarily capture time

crunches or things of that nature . . . it is not neces-
sarily [the] inability of residents to do things” (Fac-

ulty 1, 2016)

“If [the resident] does something bad, and I have to

basically take over the case, there’s no way to sort of

explain that . . . Did the resident cut the patella ten-

don? Well, I mean it’s game over, they’re not touch-

ing my patient again if they did, you know what I

mean. You don’t really get a place to explain why

they stopped at a certain point in the case . . . I

almost think [the not assessed rating] would make

[the resident] appear slightly more competent [than

they were]” (Faculty 3, 2016)

Last, participants reported that using paper-based

tools was burdensome. The paper copies were not
always readily available in the OR, and inputting and col-

lating the data was time- and resource-intensive. Partici-

pants wished for a platform that could provide up-to-

date summaries to faculty and residents to help track

progress and promote targeted studying and teaching.

“I think that it needs to be electronic. I know for a

fact other people are using electronic and I think that

provides quicker feedback, and is able to be tracked

easier so that people know what you have and

haven’t done . . . it takes the guess work out of it”

(Resident 1, 2015)

“I like the digital option . . . there have been times

where we’ve tried to go ahead and do the assessment

and they’re out of the paper copies” (Resident 3, 2016)
DISCUSSION

With the exception of phase 3, which was a short pilot

period, assessment completion rates improved over the

4 years (Table 1). Although this process was neither

quick nor easy, valuable lessons were gained on how to
successfully implement a new assessment framework.

The following discussion highlights some considerations

for educators who are creating and/or implementing

assessment tools within the context of CBME.

Establishing Buy-In

In order to implement the new assessment framework,
gaining support from the program director and division

chair was paramount; these individuals acted as
tober 2019 1381



educational leaders, had the experience and ability to

convince others of the need for change, and could pro-

vide adequate resources to the project. Furthermore,

involving faculty in the development process was
extremely useful in getting additional buy-in. Faculty

who assisted with tool development were much more

likely to complete tools. Having faculty discuss the steps

of a procedure in focus groups also offered a unique

opportunity for faculty development and facilitated con-

versations on why they choose to use a certain tech-

nique over another. Yet, despite this support, tool

completion rates were lower than anticipated until the
tools were made a formal part of the curriculum and resi-

dents were held accountable for having tools completed

(Table 1). This highlights the need for some type of

administrative follow through; residents and faculty

need to know that someone is keeping track of the

assessments and is going to hold them accountable as

we move forward with CBME.

Psychometric Evidence

Additionally, while the results suggest some evidence of

inter-rater reliability and construct validity, the overall

purpose of the assessments was to facilitate formative

feedback. Thus, it was important to consider other forms

of evidence, such as the results of interviews and focus

groups with residents and faculty, to determine whether

or not the assessment tools had met their intended pur-
pose. It is important for educators to recognize that dif-

ferent assessment goals require different types of

evidence to gauge their effectiveness and educational

impact. Considering only standard psychometric meas-

ures of reliability and validity may not be sufficient when

a tool’s intended purpose is as a teaching tool rather

than a summative evaluation.18 Furthermore, educators

must keep in mind that the validity evidence found in
one context may not hold true in another context.19,20

For example, the results of this study suggest that the

assessments generated formative feedback within the

context of this program; however, they may not func-

tion the same way in other programs. Thus, understand-

ing the context in which an assessment tool was

developed and the evidence used to evaluate the reliabil-

ity and validity is critical before deciding to include an
assessment tool into a training program.

Finding the “Right Tool for the Right Purpose”

In addition to this, educators must focus on finding the

“right tool for the right purpose.” A good summative

assessment tool may not always be a tool that is good for

teaching, and vice versa.21 There is currently a move-

ment toward generic tools, such as entrustment-based
scales that can be used across tasks and specialties22;

however, depending on the purpose of the tools, this
1382 Journal of Surg
approach might not be optimal. In this study, both resi-

dents and evaluators reported that the TSCs were the

most useful component of the tools as they facilitated

detailed discussions and empowered residents to ask to
be evaluated on specific aspects of a procedure. How-

ever, trying to consolidate formative feedback from a

TSC into a summative, pass/fail decision can be challeng-

ing, particularly when the assessments are completed by

different raters, in different contexts, and may be

focused on different steps of a procedure. In light of

this, if the purpose of the assessment is to generate for-

mative feedback, a more detailed TSC will help facilitate
that; however, if the purpose is to evaluate entrustment

of an entire procedure, then perhaps a global rating that

relies on the supervisor’s gestalt impression is more

appropriate and easier to compare to other supervisors’

ratings.

Along these same lines, educators must keep in mind

that assessments themselves are neither formative nor

summative; rather, assessments are used to make forma-
tive or summative decisions.23 The notion of amalgamat-

ing “formative” assessments to inform summative

decisions remains a common misperception in medical

education. For example, participants in this study praised

how useful the assessment tools would be to capture

progress and inform end-of rotation decisions; however,

the purpose of the tools was to generate formative feed-

back. A theoretical assumption of formative feedback is
that it is low stakes and offers a learning opportunity

rather than a judgment.24 Thus, were the assessments in

this study used to inform end-of-rotation decisions, they

would no longer truly be low stakes, and by extension,

no longer be formative. The idea that an assessment can-

not be both formative and summative, and that certain

assessment strategies are effective for formative feedback

while others are effective for making summative decisions
on competence, further underscore the idea of using the

“right tool for the right purpose.” This reflects a major

change in how assessment is viewed in medical education

and highlights the need for more training on how to build

an assessment program.
Program-Specific Needs versus Governing
Body Recommendations

Throughout this study, the research team also monitored

the decisions being made at the RCPSC level. This was to

ensure that the assessments were in alignment with

what was happening with respect to CBD implementa-

tion in Canada, as one of the goals of this project was to

ease this transition for the program while also addressing

the program-specific needs around formative feedback.
In doing this, a hybrid assessment form was created that

included some components being used by the governing
ical Education � Volume 76/Number 5 � September/October 2019



body (for example the O-SCORE anchors), as well as

other unique components requested by the faculty and

trainees. In alignment with CBD and other frameworks,

the program also chose to make collecting assessments
the residents’ responsibility. While this strategy helped

residents feel empowered to ask to participate in surgi-

cal cases, residents also felt uncomfortable constantly

reminding faculty to complete assessments, particularly

when the resident was a junior learner or the faculty

member did not seem interested. Furthermore, faculty

sometimes felt uncomfortable with residents asking to

do more of the case, and felt as though the tools pres-
sured them into giving them more autonomy. Therefore,

as programs shift toward CBME, educators must not to

lose sight of program-specific needs and keep an eye on

the unintended consequences of assessment in this con-

text, including ensuring that relationships between

teachers and learners are not damaged.
Looking Beyond Data Collection

In addition to the content of the assessment tool, educa-

tors must also consider what modality they want to use

to deliver assessments. This study used paper-based

tools and while these were easy to use and readily avail-
able, collating the assessment data proved to be

extremely resource- and time-intensive. This was a major

barrier as residents and faculty wanted real-time analyt-

ics on resident performance to help direct future learn-

ing. While many electronic platforms are currently being

developed, few have optimized data visualization to facil-

itate this type of engagement. Educators and developers

should look past just collecting assessment data, and
keep in mind how they want to use the data to ensure

whatever method (or technology) they are using collects

the right data in the right format.

Last, given that time has always been, and will con-

tinue to be, a barrier to assessment completion, educa-

tors should be thoughtful about each assessment that is

incorporated into their training program. There should

be a clear reason for using each assessment, little dupli-
cation between forms/tools to avoid evaluation

fatigue,25 a mechanism for faculty and trainees to pro-

vide feedback on the assessments, and a team to review

the feedback and implement changes. These compo-

nents are essential to the success of any assessment pro-

gram, but with the shift towards CBME, will be of the

utmost importance.

By sharing our experiences, we hope others will not
only gain valuable insights into how assessment can be

incorporated into their programs, but also be inspired to

share their own experiences and resources with others

in similar programs/contexts, be thoughtful and
Journal of Surgical Education � Volume 76/Number 5 � September/Oc
transparent regarding reliability and validity testing, and

recognize that to create a good assessment program it is

an iterative process that requires gradual refinement.
LIMITATIONS

While this study was conducted at 4 hospital sites, it only

represented 1 training program; future work could

involve multiple training programs across multiple sites

and cities. Inter-rater reliability was only evaluated for a

subset of assessment tools (4/24) due to feasibility. Con-

struct validity could not be examined in phases 1 or 3, as

assessments had not been submitted across all PGYs.

Assessment completion rates were lower than expected;
even in phase 4 when the program mandated completion

of 1 assessment/week, not all residents participated. Last,

as interviews were only conducted during phases 1 and

2, when completion of the tools was voluntary, the inter-

view results may not be representative of those who

chose not to participate. Future work should evaluate

whether the interview themes changed after the program

made the completion of the assessments mandatory for
all residents.
CONCLUSION

This article outlines the development, implementation,

and evaluation of an assessment framework aimed at

improving formative feedback practices at a Canadian

orthopaedic postgraduate training program. The 4

phases of this project describe how the development

and implementation process, attitudes toward assess-
ment, and the assessment tools themselves evolved over

time. Furthermore, as this truly was an iterative process,

this article highlights what works, where challenges

exist, and what things educators should consider as they

seek to create or revamp assessment practices within

their own programs. While the assessment tools created

in this project are not perfect and may not be applicable

or appropriate for all trainees, the approach taken could
be broadly applicable to programs as they move forward

with CBME. Key take-home points include involving fac-

ulty in the development process; ensuring there is

accountability for completed assessments; considering

the appropriate validity and reliability evidence given

the context of assessment; finding the “right tool for the

right purpose”; incorporating both program specific

needs and governing body recommendations wherever
possible to avoid duplication; and looking beyond data

collection to ensure there is a system in place to use the

data, obtain feedback, and refine assessments in an itera-

tive manner.
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