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Introduction

In the past decade, outcomes-based educational models for

graduate medical education have been implemented in the

United States, Canada, the United Kingdom, and the

Netherlands.1 Learner assessment in this approach gener-

ates rich narrative descriptions of the behaviors of a

competent professional, which are used to determine

progress and achievement toward these goals. The devel-

opment of workplace-based assessments (WBAs) that are

reliable, valid, feasible, educationally useful, and accept-

able to faculty raters is critical to making these complex

judgments.2,3 In addition, if the goal is assessment for

learning,4 workplace assessment tools should prioritize

meaningful narratives of encounters in order to promote

formative feedback5 while providing discrete observations

to allow summative evaluators to determine a learner’s

progress toward educational goals. Since learner perfor-

mance may vary with different observers, case content,

venue, and case complexity (‘‘context specificity’’), WBAs

must be flexible enough for use by multiple independent

observers6,7 and must be able to sample the breadth of

learner performances.8,9 The Reading Minicard10 is a direct

observation tool that was developed with the goal of

increasing formative feedback while aligning the tool to the

expertise and priorities of faculty observers.
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Abstract

Background Availability of reliable, valid, and feasible
workplace-based assessment (WBA) tools is important
to allow faculty to make important and complex
judgments about resident competence. The Minicard is a
WBA direct observation tool designed to provide
formative feedback while supporting critical competency
decisions.

Objective The purpose of this study was to collect
validity and feasibility evidence for use of the Minicard
for formative assessment of internal medicine residents.

Methods We conducted a retrospective cohort analysis
of Minicard observations from 2005–2011 in 1 institution
to obtain validity evidence, including content (settings,
observation rates, independent raters); response process
(rating distributions across the scale and ratings by
month in the program); consequences (qualitative
assessment of action plans); and feasibility (time to
collect observations).

Results Eighty faculty observers recorded 3715
observations of 73 residents in the inpatient ward (43%),
clinic (39%), intensive care (15%), and emergency
department (3%) settings. Internal medicine residents
averaged 28 (SD 5 8.4) observations per year from 9
(SD 5 4.1) independent observers. Minicards had an
average of 5 (SD 5 5.1) discrete recorded observations per
card. Rating distributions covered the entire rating scale,
and increased significantly over the time in training. Half
of the observations included action plans with action-
oriented feedback, 11% had observational feedback, 9%
had minimal feedback, and 30% had no recorded plan.
Observations averaged 15.6 (SD 5 9.5) minutes.

Conclusions Validity evidence for the Minicard direct
observation tool demonstrates its ability to facilitate
identification of ‘‘struggling’’ residents and provide
feedback, supporting its use for the formative
assessment of internal medicine residents.
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In a study in which faculty rated scripted videos of

trainees, the Minicard produced more accurate detection of

unsatisfactory performances and identified more specific

behaviors than the commonly used Mini-CEX direct

observation tool, making the Minicard potentially useful as

a formative tool.10 To this point, validity evidence has not

been generated to support the interpretation of the Minicard

scores. Our project sought to begin to fill this gap.

In this study, we explored the validity and feasibility of

the Minicard as implemented in our institution. In

particular we sought to determine (1) whether a sufficient

number of observations could be collected from a variety of

settings by multiple raters, and (2) whether high-quality

learner action plans would be generated. We used Mes-

sick’s11 validity framework to organize the analysis and

results, focusing primarily on collecting evidence for

content, response process, relationships to other variables,

and consequential validity.

Methods

We conducted a retrospective cohort analysis of 6 years of

direct observations in 1 institution. We sought validity

evidence, including content, response process, relationships

to other variables, consequences, and feasibility (defined as

the financial and opportunity time), as well as costs to

implement the Minicard program.

The Minicard is organized into 4 sections that represent

commonly observed resident activities: obtaining a history,

performing a physical examination, oral presentation of a

patient case, and counseling or discussion of findings with

the patient (instrument provided as online supplemental

material).10 The development and blueprinting of the

Minicard has been described in a prior publication.10 Each

activity provides the clinical context for assessing 3

competency domains: (1) interpersonal communication; (2)

medical knowledge in the context of patient care, referred

to on the instrument as simply ‘‘medical knowledge’’; and

(3) professionalism. Prompts representing best practices cue

observers in each domain and may be used to record the

presence or absence of specific behaviors during the

observation. Behavioral anchors are given for each of the 4

nominal scoring levels in each domain. Space is provided

for free-text comments under each domain, and the

observer is prompted to produce an action plan at the end.

Setting

The study was conducted in an internal medicine residency

at Reading Hospital and Medical Center, an independent

academic medical center in Pennsylvania. The program

comprised 21 internal medicine residents each year during

the 6-year study period. Approximately one-third of

training took place in the ambulatory setting. Only

residents with complete 3-year data sets were included in

the study. Residents who were in midtraining at the start of

the Minicard program and residents who joined the

residency after their first year were excluded.

Minicard Implementation

The Minicard program was piloted in 2005–2007 with full-

time general internal medicine faculty, and it was rolled out

to physicians in 6 internal medicine subspecialties over the

next 4 years. In the final 4 years of the study, financial

incentives representing 20% of total compensation include

educational metrics that represented 20% of the overall

bonus (ie, 4% of total compensation). Completion of 1

direct observation per learner per week was 1 of 3

educational metrics that counted toward the bonus.

Attending physicians selected the setting of their direct

observation, were encouraged to record observations as

they watched and to give verbal feedback (but not ratings),

and discussed the action plan immediately after each

observation. Minicards were submitted to a central office

and recorded on an electronic spreadsheet. Learners

received electronic copies of action plans triannually, and

reflected on these in their electronic portfolios. Faculty

mentors reviewed all Minicards and learner reflections and

met with individual residents triannually to discuss learning

goals and interventions.

Minicard Training

Faculty raters were trained in small groups of 1 to 5, in

1-hour sessions led by a single instructor (A.A.D.). The

training included a 10-minute introduction to the Minicard

followed by 3 video vignettes of resident patient care

encounters.10,12 After this, participants discussed ratings,

observations, and action plans. Beginning in 2011, faculty

members were given annual report cards indicating their

average scores relative to the overall group average, along

What was known and gap

Faculty need reliable, valid, and feasible tools for workplace-based
assessments of residents.

What is new

A study to assess the reliability, validity, and feasibility of a direct
observation tool (the Minicard) in internal medicine residents.

Limitations

Single site, single specialty study limits generalizability; incentives
provided may reduce feasibility.

Bottom line

The Minicard was able to identify ‘‘struggling’’ residents, making it a
useful tool for formative assessment and feedback.
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with the percentage of ‘‘action-oriented’’ feedback written

on their action plans.

Ethical approval for this project was obtained from the

Reading Hospital and Medical Center’s Institutional

Review Board.

Data Analysis (Validity Evidence Sought)

Content The extent of Minicard use was reported for each

of 4 settings (inpatient ward, emergency department, clinic,

and intensive care unit) during the last 2 years of the study

(2009–2011), by which time the Minicard was fully

deployed to generalists and subspecialists. The number of

Minicards and independent observers were calculated for

each resident and reported by year.

Response Process Response process was assessed by (1)

reporting the distribution of Minicard scores by year and

(2) identifying the number of specific behaviors recorded.

Relationship to Other Variables Changes in individual

scores by month in training were analyzed using a mixed-

effects linear regression.

Consequential Validity Educational impact was indirectly

explored through qualitative analysis of recorded action

plans. Two investigators (A.A.D. and D.L.G.) were trained

in using a predetermined coding schema for feedback,13

coding each written plan as ‘‘action-oriented’’ (eg, ‘‘next

time, set an agenda first’’); ‘‘observational’’ (eg, ‘‘he was

terse with the patient’’); ‘‘minimal’’ (eg, ‘‘good resident’’);

or ‘‘none/blank.’’ Action plans containing 2 levels of action

were coded using the higher plan. These investigators also

coded the Minicard domain targeted by the action-oriented

plans as ‘‘communication,’’ ‘‘applied medical knowledge,’’

or ‘‘professionalism.’’ Double coding was performed for

20% of all observations to assess interrater reliability, and

discrepancies were discussed until agreement was reached.

The feasibility of using the Minicard was assessed by

calculating observer-reported time spent per observation,

time spent in faculty training, and direct and indirect costs

(administrative staff recording time, faculty incentive costs,

and reproduction costs).

Results

A total of 3715 Minicards were collected and analyzed over

a 6-year period (2005–2011). Eighty physician faculty

raters (30 generalists and 50 subspecialists from 6

subspecialties) observed 73 residents during this period.

Content Sampling

The most commonly reported setting for observation was

the inpatient ward (43%, 1597 of 3715), followed by the

clinic (39%, 1446 of 3715), the intensive care unit (15%,

555 of 3715), and the emergency department (3%, 110 of

3715), with less than 1% (7 of 3715) of observations

unidentified. Raters recorded observations in the history

section of the Minicard in 30% (1115 of 3715) of the

encounters, in the physical examination section in 23%

(855 of 3715) of the encounters, in the oral presentation

section in 52% (1931 of 3715), and in the counseling

section in 27% (1003 of 3715) of the encounters.

Residents were observed an average of 28 times per

year (SD 5 8.4, range, 15–45). There were on average 9

independent observers per resident per year (SD 5 4.1,

range 3–20), and 15 independent observers (SD 5 9.0,

range, 3–38) across the 3 years of residency (T A B L E).

Response Process

An average of 5 (SD 5 5.1) prompts were checked per

Minicard, with each representing a discrete rater comment

(range 0–20). About 8% (295 of 3715) of Minicards

included ratings only, with no checked prompts or action

plan.

Relationship to Other Variables

Minicard scores increased by 0.021 points per month of

training (95% CI 0.019–0.024; P , .001; F I G U R E 1).

Observers most often rated first-year residents as ‘‘good’’

(56% of ratings, 4130 of 7345), and used the ‘‘marginal’’

rating for 8% (621 of 7345) of first-year resident

observations, whereas they most often rated third-year

residents as ‘‘excellent’’ (67% of ratings, 1851 of 2758),

and used ‘‘marginal’’ ratings only 2% (56 of 2758) of the

time (F I G U R E 2).

Educational Impact

Eighty action plans were double coded; exact agreement

between coders was 93% (k 5 0.89) for the nature of the

action plan, and 91% (k 5 0.82) for action plan domain.

Action-oriented feedback was recorded for 50% (1851 of

3715) of Minicards, observational feedback for 11% (403

of 3715), minimal feedback for 9% (337 of 3715), and no

recorded plan for 30% (1124 of 3715). When an action

plan was recorded, the plan related to an applied medical

knowledge deficiency in 56% (1030 of 1851) of cases,

communication deficiencies in 44% (809 of 1851), and

professionalism in about 1% (12 of 1851) of cases.

Observers documented that they gave verbal feedback in

74% (2749 of 3715) of the encounters.

Feasibility

The average observation duration of an encounter (not

including feedback) was 15.6 minutes (SD 5 9.5; range 1–

120 minutes; interquartile range 10–20 minutes). Cost of

reproduction of the cards was $0.022 per card, or $0.61

per resident per year. An administrative assistant spent

2 minutes recording each Minicard, or approximately

29 minutes per week to record comments (checked
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prompts) and action plans on an electronic spreadsheet.

Total incentive salary at risk for all educational metrics was

approximately $2,000 per attending for each 6-month

period. Completion of 1 Minicard per learner per week was

1 of 3 educational metrics used to calculate incentive pay.

Discussion

This paper presents validity and feasibility evidence to

support the use of Minicard ratings for the assessment of

the competency of internal medicine residents. The Mini-

card was used in venues that represent the breadth of

resident practice; faculty raters regularly used the majority

of the rating range, and scores increased over the course of

training.

The Minicard was particularly effective in identifying

‘‘struggling’’ residents. Minicard ratings included 659 of

7345 (9%) unsatisfactory ratings for first-year residents. In

comparison, Mini-CEX unsatisfactory ratings are rarely

used: 0 of 1280 in third-year medical students,14 1 of 196

resident physicians,15 0 of 388 first-year medicine resi-

dents,16 and 0 of 107 first-year medicine residents.13 This is

consistent with studies that have found that narrative

descriptors (like the prompts and behavioral anchors in the

Minicard) are better in identifying ‘‘struggling’’ learners’

marginal performance than numerically based assessment

tools.17

The Minicard generated action-oriented feedback in

50% (1851 of 3715) of encounters, compared with the

Mini-CEX, where action-oriented feedback was recorded

F I G U R E 1 Average Minicard Score Changes

by Month F I G U R E 2 Minicard Score Distributions by Year

T A B L E Descriptive Statistics of Observations by Academic Year, 2005–2011

Academic Year 2005–2006 2006–2007 2007–2008 2008–2009 2009–2010 2010–2011

No. of residents observed 9 15 24 25 27 28

No. of faculty members performing
observations

9 9 18 41 75 56

No. of subspecialties performing observations
(including GIM)

1 1 2 5 7 7

Total observations 199 421 603 806 868 818

Mean (SD) direct observations per resident
per year

22.3 (7) 27.6 (8) 25.2 (6) 31.0 (12) 33.3 (10) 30.8 (8)

Mean (SD) unique observers per resident 5.3 (1) 4.8 (2) 6.4 (3) 9.7 (3) 15.1 (5) 14.9 (4)

Mean (SD) discrete recorded comments per
encounter

6.8 (5) 5.0 (4) 4.9 (4) 5.0 (4) 3.8 (5) 5.1 (7)

Percentage of observations with action plans
recorded

74.2 76.7 75.6 77.6 66.8 78.0

Abbreviation: GIM, general internal medicine.
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only 8% of the time.13 However, despite incentives and

feedback to observers, 30% (1124 of 3715) of Minicards

were completed without an action plan.

By using the embedded prompts, Minicard raters also

recorded an average of 5 specific comments per encounter,

each denoting the presence or absence of a microskill.

These comments may be critical for program directors

tasked with matching performance to the narratives of the

Accreditation Council for Graduate Medical Education

milestone goals, although the accuracy of each recorded

finding was not able to be confirmed.

This study had several limitations. It was performed in a

single internal medicine program, limiting the generalizabil-

ity of the results. The validity evidence presented represents

only a part of the potential evidence that could be collected to

challenge the interpretation of scores received on the

Minicard. The addition of an incentive program during the

last 4 years of the study may confound feasibility assump-

tions in residency programs attempting this intervention

without incentives. However, performance-based incentive

plans have become more common in academic centers.18

Action plans included almost no comments on professional-

ism, and professionalism scores were nearly universally in the

acceptable range. It is possible that direct observation by

supervising staff may have suppressed residents’ unprofes-

sional behavior. Severity error was identified in a prior study

of the Minicard.10 Although the Minicard is used primarily

for formative feedback, the unintended consequences of

potentially more negative ratings on learners are unknown.

While a significant amount of recorded feedback was coded

as action oriented, it is not known how this feedback was

received and acted on by the learners, and understanding the

effectiveness of this tool on changing learners’ behavior is an

important avenue for future study.

Conclusion

The Minicard direct observation tool may efficiently

generate useful feedback and specific descriptions of

learners’ behaviors in real-world clinical settings. This

information can support the identification and remediation

of struggling residents. Residency program directors tasked

with generating action-oriented feedback as well as

capturing specific details of resident performances should

consider incorporating the Minicard as 1 element of their

assessment system.
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