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We substantially improved the exam scores of our anesthesiology
residents over the past four years and are sharing how we did this.
An improvement was necessary. During the decade preceding
2021, numerous residents scored below the 50th percentile on their
American Board of Anesthesiology In-Training Examinations
(ITE), and five failed their initial board certification exam. The
West Virginia University (WVU) anesthesiology residency
program graduates nine residents annually and supplies the state
with most of its anesthesiologists.

Department leaders requested educational improvements in 2021
to raise resident ITE scores above the 50th percentile and for each

resident to pass the board certification exam on their first try.
Leaders focused on the ITE because of its unbiased evaluation
of anesthesia knowledge. (https://www.theaba.org/training-
programs/in-training-examinations/)Investigators have correlated
higher ITE scores with improved clinical performance and higher
board certification pass rates [1,2]. Improving resident test scores
became a departmental goal.

We identified successful educational techniques from published
studies, incorporated many into the WVU program, observed the
ITE results, and made further changes. We are reporting the twenty
changes we found most successful. The Figure 1 shows how the
eight 2025 CA3 residents scored well above the 90" percentile,
with three achieving perfect ITE scores of 50. These results are the
best in our program history and apparently in the United States.
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Figure 1: 2025 ITE results. All residents are scoring above the 90" percentile by their CA2 year and several CA3 residents achieve
perfect scores of 50.

The Changes:

1.

Dedicate one day per week to resident lectures and workshops,
with each resident spending half that workday attending them.

Create a “Question of the Day” program where residents
receive 50 monthly questions from the Anesthesiology
Question Bank, True Learn, and motivate resident participation
with the philosophy that final success is the sum of small
efforts repeated daily.

Incentivize residents to study for their ITE, with $50 rewarded
for each percentile scored above the 50th.

Assess each resident with a 150-question mock written board
exam two months before the ITE, and use the results to tailor
a study plan that includes practice questions, flashcards,
podcasts, and/or textbooks.

Schedule two months of board review led by faculty members
who took their certification exams during the previous decade.

Appoint junior and senior residents as education liaisons
to coordinate educational sessions and review resident
experiences with faculty members.

Identify enthusiastic and effective faculty teachers for resident
teaching cases. Reward these faculty members with non-
clinical educational days.

10.

11.

12.

13.

14.

15.

Start lectures in the PGY1/Clinical Base Year that cover the
American Board of Anesthesiology Content Outline.

Assign residents to surgeries to maximize their educational
opportunities.

Provide regular anonymous feedback from residents to faculty
members about their teaching styles and effectiveness.

Educate faculty members on how to provide effective practice
oral board exams. Reward participating faculty with non-
clinical time.

Provide biannual high-fidelity mock oral board exams and
objective structured clinical exams for residents beginning in
their first clinical year.

Recruit a department chair with a known educational focus.
Add a vice chair for education with 40 percent non-clinical
time.

Support resident attendance at education conferences,
including the American Society of Anesthesiologists Annual,
Legislative, and Advance meetings.

Schedule resident sessions in a state-of-the-art simulation
center throughout their clinical training.
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16. Support several faculty members as American Board of
Anesthesiology examiners.

17. Hold participatory workshops on point-of-care ultrasound
(POCUS) exams, perfused cadaver and animal dissections,
and awake intubation techniques.

18. Encourage faculty members to achieve POCUS certification
and to mentor residents on ultrasound examination techniques.

19. Convert one weekly grand-rounds session each month to a
mentored resident case discussion.

20. Revise resident rotations based on resident evaluations.

We confirmed that individual residents prefer learning differently
[3]. This meant including residents in decision-making and adding
multiple educational techniques [4]. The iterative educational
changes led eventually to the outstanding resident test scores.

We adapted our educational additions from known successful
improvements at other programs. Incentives can improve ITE
exam performance [5]. One anesthesiology training program,
for instance, rewarded high-scoring residents with moonlighting
privileges and payment for their written board examination, which
decreased the number of low-scoring residents by 80 percent
[6]. Numerous programs found that residents who studied from
question banks improved their ITE scores [7]. Some programs
found success with a half-day resident academic program [8],
multimodality remediation programs [8], trainee mentoring
[9], mock board exams [10], and analysis of residents’ exam
performances to identify their strengths and weaknesses [11].
One study demonstrated that integrating perioperative POCUS
into a cardiac anesthesia rotation improved resident cognitive and
technical skills [12,13].

The outstanding results of our educational changes resulted from
designating high ITE scores as a goal and making multiple changes
over four years to achieve them. Other residency programs may
want to use some of the listed techniques.
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