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Introduction

The landscape of surgical resident education at most institutions has changed substantially 

over the last few decades, due to a myriad of factors including work-hour restrictions, 

attending responsibilities, patient expectations, curriculum oversight and accreditation 

guidelines. Ward teaching, apprenticeship modeling, and grand rounds have historically been 

the building blocks of the surgical curriculum. The Accreditation Council for Graduate 

Medical Education (ACGME) now mandates that programs have a “comprehensive, 

effective and well-organized educational curriculum; ensure that conferences be scheduled 

to permit resident attendance on a regular basis, and resident time must be protected from 

interruption by routine clinical duties1.” Constraints on faculty time, including requirements 

for relative value units (RVUs), increased documentation, and in the case of academic 

faculty, research productivity, have severely limited the amount of faculty time that can be 

devoted to resident education. These evolving pressures have put a strain on the educational 

environment of modern surgical residency programs, necessitating change. Many institutions 

have addressed these demands by relying on ancillary staff and nonclinical educators who 

receive salary support to provide resident education. We present a model for academic 

institutions without salaried professional nonclinical educators.

The “resident as educator” model (RAE) was introduced at Vanderbilt University in 2008, 

empowering residents to serve as the organizers and, often, the teachers of the educational 

curriculum. Peer-assisted learning is defined as individuals of similar training levels who are 

not professional teachers who help each other learn and as a result learn by teaching2–5. The 

model that follows was presented in 2012 as a workshop at the annual meeting for the 

Association for Program Directors in Surgery (APDS)6. As surgery residencies at academic 
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centers are often seven years in length, considerably longer than other specialties, many of 

these years in training are at the equivalent of attending status in some specialties. Prior 

work has shown that both faculty and students have indicated that residents are highly 

valuable for clinical and surgical education7,8. Also, many residents come to training with 

significant teaching exposure or experience, having served as teaching assistants for 

anatomy or other courses while in medical school, some having even participated in formal 

students-as-teachers training programs9,10. There have been limited formal studies 

investigating the use of peer learning in resident education11,12. However, these studies 

confirmed that peer teaching, as in the RAE model, can be effective in the resident 

population4,11,12. Residents provide a unique and beneficial perspective on effective 

education given their shared proximity to the learners training level. Therefore, surgical 

residents at academic institutions are a strong, sustainable, and often already well-trained 

option to bridge the gap in faculty availability.

From an administrative perspective, promoting residents as educators leads to an overall 

total benefit for the program and department, increases efficiency in curriculum, and is both 

cost-effective and time-efficient. We will outline these aspects below as they pertain to intern 

and junior resident education.

Background

Resident education has historically been based on a large lecture-teaching model or clinical 

teaching. Accordingly, resident education at Vanderbilt prior to a curriculum revision in 

2007–2008 was largely centered on weekly Grand Rounds conferences. Other educational 

opportunities included a faculty-led teaching session following grand rounds and educational 

discussions centered on cases presented at weekly morbidity and mortality conferences 

(personal communication, JLT). No organized curricula were in place other than 

intermittent, industry-sponsored events. In 2007, a group of residents attended the American 

College of Surgeons (ACS) sponsored Residents as Teachers and Leaders conference, a 

course designed for mid-to senior-level surgery residents to address “the skills necessary to 

be more effective teachers and more successful leaders13.” Following the conference and the 

resident discussion that ensued, the educational curriculum at Vanderbilt transitioned to a 

resident-organized model.

The RAE model is built on a culture of commitment to education, skill development and 

team building. Several modules were initially implemented, all designed at a level to address 

intern or junior level residents. These included (1) intern boot camp, (2) summer school, (3) 

technical skill sessions, (4) trauma orientation, and (5) additional weekly teaching 

conferences. Later, a fourth year medical student surgical preparation course was added to 

the curriculum. RAE acted as a focus group, reflected on learning deficiencies in their 

progression to that point, and designed initial curricula set forth on specific components. The 

modules designed for interns in their current form are organized throughout the academic 

year, and a timeline is shown in Figure 1.

Two residents in research or in some instances, senior residents, are designated for each 

module of the intern curriculum. The following outlines each of these modules:
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1. Intern Boot Camp

Prior to the start of the academic year, incoming interns are immersed in small group 

sessions, simulation scenarios, and hands-on practice with partial task trainers, collectively 

referred to as “Intern Boot Camp” (Table 1). Faculty and residents in anesthesia, surgery, 

and interventional radiology teach these sessions. By focusing on the management of 

common conditions and the initial management of unstable patients, these training sessions 

are designed to refresh interns and ease anxiety as they enter the wards.

2. Intern Summer School

During the first two months of the academic year, the RAE direct Summer School, a series 

of conferences held from 7 to 9 am each Friday morning for a total of 16 hours of 

instruction. These are centered around “TED” talk style lectures (15 minutes)14 and 

emphasize important management strategies for high yield topics with the goal to prepare 

new residents for the successful management of common clinical scenarios (Table 2). 

Surgical Olympics, a skills competition, is incorporated into the curriculum to mark the end 

of Summer School.

3. Intern Skills Sessions

Intern skills sessions are held every Thursday afternoon throughout the year for 2 hours, and 

each intern is required to attend one session a month, as the topic changes monthly (Table 3). 

This forum allows interns to learn in a smaller group setting with attention to outcomes and 

performance. The curriculum focuses on surgical technique, surgical knowledge, and critical 

care management. Although the curriculum is designed and managed by RAE, attendings 

are asked to deliver the topics in order to reinforce the topic importance, convey nuances that 

come with additional experience, and to expose the interns to the faculty in a small group 

setting. Each session is followed by a written evaluation to assess how the interns processed 

the information that was discussed, and time is provided between sessions for remediation if 

needed.

At the end of the Intern Skill Sessions curriculum, a global assessment evaluates interns by 

requiring each one to obtain a consent form for a central line, place a central line in a partial 

task trainer, read a post-procedure chest x-ray, identify acute pathology (i.e. tension 

pneumothorax or hemothorax), and subsequently place a chest tube in a simulation model. 

The assessment also requires the intern to then communicate the complication to the family 

(“breaking bad news”). The consent and breaking bad news components of the assessment 

are performed using standardized patients and are evaluated by upper level residents and 

attendings in real time through a video feed. The interns are evaluated using a standardized 

rubric and given feedback that emphasizes high yield points during a debriefing session. 

This exercise is designed to combine communication skills, procedural skills, and clinical 

decision-making. Senior residents and attendings provide the assessment and debriefing in 

real time.

4. Trauma Orientation

Residents as educators orchestrate trauma orientation for the rising second year residents in 

a daylong session. Attendings and senior residents give lectures and work through simulated 

Kensinger et al. Page 3

J Surg Educ. Author manuscript; available in PMC 2016 April 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



trauma scenarios (Table 4). This introduction also exposes the residents to the clinically 

demanding trauma rotation in a controlled setting, emphasizing information collection, 

patient triage, and time management and organization skills.

5. Resident Teaching Conferences

Resident teaching conferences are scheduled twice a week for all residents (Table 5). These 

didactic lectures provide an opportunity for the presenting residents to hone their public 

speaking skills before a large audience and allow other residents to benefit from patient 

scenarios to which they otherwise would not be exposed. Evaluations are obtained by 

electronic survey after each session and returned to the resident lecturer.

6. Med Student Prep Course

In the spring, a resident co-directed course is offered to fourth year medical students who are 

planning to enter a surgical residency, as a pilot course using the ACS/APDS/ASE Resident 

Prep Curriculum15. The month long course focuses on necessary skills needed to function 

as a safe and efficient surgical intern. Resident leaders, in conjunction with a faculty 

member, spend time coordinating the schedule, developing the curriculum, giving lectures, 

and leading simulation sessions.

Operational Details

The education curriculum is run, organized, developed, and executed by residents. The 

Resident Education Committee (REC) is the group that holds ownership for allocating 

responsibility and promoting the culture of sustainability and includes all residents in 

research. Residents responsible for different modules are expected to attend, as this 

committee reviews each module and explores avenues for improvements each year (Figure 

2). The ownership is divided among the non-clinical residents in research with some 

direction from the chief residents. The curriculum of each module is passed down each year 

with a focus on annual improvement and continuity. Two non-clinical research residents 

oversee each piece of the curriculum, with each team including a 1st year and 2nd year lab 

resident. This structure allows the experience, organization, and execution of the curriculum 

to be passed down from senior resident to junior resident each year for continuity. In 

addition, this organization promotes creativity, innovation, and rapid iteration, as new 

residents must take the lead each year, often suggesting and implementing changes in the 

module that they have themselves recently experienced.

For an example of the advantage of this model in terms of incremental improvement, note 

the changes implemented yearly as demonstrated in Figure 3 as the residents rotated through 

leadership of the Intern Skills Sessions. This figure demonstrates how each resident pair 

started with an infrastructure and improved the system each year, avoiding stagnation. What 

is not shown is the added benefit that the resident educators return to the clinical stream as 

senior residents after RAE, remaining invested.

The success of integrating the RAE model is largely based on establishing a strong culture 

dedicated to education by starting small, with invested residents, within the infrastructure of 

the residency program. However, there are formal efforts to develop residents as educators. 
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First year residents in research who are involved in major components of RAE are expected 

(and supported) to attend the ACS sponsored Residents as Teachers and Leaders program. 

Since the beginning of RAE, three residents have entered the Surgical Education Research 

Fellowship (Association for Surgical Education). Additionally, residents are encouraged to 

participate locally in educator development programs sponsored by the Office of Health 

Sciences Education at Vanderbilt. As expected with any shift in culture, there was some 

initial resistance to change; however, sustainability quickly outweighed the disadvantages 

from both a resident development and faculty productivity perspective.

Implementing a RAE model requires oversight to ensure a high quality educational program. 

An associate program director or program director has always been primarily involved in 

oversight as a whole. Additionally, there is always an attending present at lectures given by 

residents. The faculty presence ensures both high quality content and appropriate feedback 

regarding teaching style and effectiveness of the resident lecture.

There are both formal and informal evaluations provided by residents as well. Electronic 

surveys are distributed at the end of each didactic (in the case of resident teaching 

conference) or at the end of each curriculum component (in the case of intern summer 

school or intern skills sessions).

Advantages and Disadvantages

An important byproduct of the RAE model is promoting a culture of education within the 

residency. Resident teaching demands that the instructor master the topic covered, and the 

adage that one learns best when he or she teaches is at the centerpiece of the philosophy 

behind the RAE model. Upper level surgical residents are often at the same training level as 

attendings in other specialties with shorter training requirements; therefore, early teaching 

should be part of any surgery resident’s academic development. Applicants during the 

interview season are now introduced to the fact that they are entering a program where 

teaching junior residents will be part of their expectations in an academic environment.

An important advantage for the learners is that, compared to attendings far removed from 

surgical training, residents are closer to the age and experience level of the learner. This 

increases the chance of “filling in the missing gaps” in educational development. Residents 

commit to this teaching model because the comprehensive education of junior residents 

ensures higher quality patient care for their teams in the future. In addition to teaching, 

upper-level residents play a large role in assessment of junior residents, honing the skills 

needed to provide appropriate feedback and constructive criticism. In fact, in a study of the 

assessment skills when residents and attendings assessed interns in our global assessment 

after intern skills session (consent, line placement, breaking bad news, chest tube 

placement), residents and attendings gave statistically similar scores using a checklist but 

residents gave significantly more critical feedback in some tasks to junior residents 

regarding their global skills such as economy of motion and handling of instruments 

(unpublished results, KT).
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Finally, another important outcome is the professional development of residents involved in 

RAE. Educational research and publications have increased at this institution since the 

beginning of RAE, promoting professional development of resident educators. Since 2008, 

twenty publications16–35 focusing on education have been authored or co-authored by 

residents compared to only five publications36–40 prior to the implantation of the RAE 

curriculum. In addition, the emphasis on education within the surgery residency has resulted 

in multiple institutional teaching awards (from medical students as well as residents), and 

two national teaching awards, all given to residents heavily involved in the RAE curriculum.

It is difficult to quantify the opportunity cost of attending time; an hour less of lecture 

preparation or lecturing, for example, does not necessarily translate into an hour more of 

RUV-generating activities, clinic time, or available time for other clinical or research 

activities. However, the average amount of money a surgeon makes per hour can be used as a 

surrogate. According to the Medical Group Management Association 2013 report, the 

median total compensation for an academic general surgeon (>67% clinical activity) in the 

US is $299,40441. Assuming that a surgeon works 60 hours a week and 45 weeks per year, 

he or she makes $111 per hour. Faculty at Vanderbilt value resident education, but their 

involvement is not necessary or cost effective for many of the activities described above. 

Intern summer school, for example, is used to teach intern-level skills to incoming residents 

and requires a time commitment of 4 hours per week. Using average pay-per-hour, a faculty 

member would be compensated $444 a week for lecturing in summer school, a relatively 

low value activity relative to faculty skill level. Economic principles suggest that assets 

should be utilized at their highest-value; therefore, faculty should be compensated and 

utilized for activities like board preparation with senior residents, operative education, 

generating RVUs, and research productivity. Overall, residents spend 32 hours/year teaching 

intern summer school, 128 hours/year teaching intern skill sessions, 8 hours/year leading a 

trauma orientation, and 64 hours/year prepping for weekly discussions, for a total of 232 

hours/year of activities that do not require attending instruction. Based on an average hourly 

rate of $111, utilizing residents as teachers saves $25,752/year.

Disadvantages include a perceived decreased quality of teaching; however, with appropriate 

faculty oversight, these potential shortcomings can be avoided. Another potential 

disadvantage of the RAE model is the added resident responsibilities and time commitment, 

potentially detracting from clinical duties. As previously stated, the major stakeholders each 

year at this institution are the non-clinical residents, mitigating this potential disadvantage. 

Also, as there is a framework in place from the year prior, much of the work is already 

complete and residents each year can focus on changes in which they are invested. Finally, 

there is worth in acquiring the time-management skills needed to balance these increased 

educational responsibilities, adding to the development of the future academic surgeon.

Conclusion

We present a potential education model for an academic surgery program to improve junior 

level curriculum, as well as promote mid-level residents in their professional development. 

In addition, RAE is aimed to improve the efficient use of faculty time. Even in academic 

surgery programs that have robust non-clinician educator support, allowing residents to be 
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responsible for curriculum design and change (especially with oversight) may lead to a more 

applicable and adaptable educational program. Mid-level residents, many of whom would be 

at attending level in any other specialty, and many of whom enter residency with significant 

teaching experience, are already capable of designing sound educational programs. 

Ownership of the educational process allows residents to strive for improvement and 

sustainability while improving their own clinical knowledge by preparing lectures, honing 

teaching skills, learning to critically evaluate younger residents, and fostering career 

development. Improved resident interactions and camaraderie within the program as a whole 

are added benefits for both the learners and educators. Importantly, our model does not 

eliminate teaching by attending surgeons. The content is largely maintained at the faculty 

level while the best method to learn and teach for this generation of surgical trainees is 

overseen by resident educators.
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Figure 1. 
Curriculum schedule for the academic year with detailed overview of the central line 

insertion remediation session and the ventilator management skill session
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Figure 2. 
Organization of the stakeholders involved in the RAE model. The Resident Education 

Committee (REC) oversees the various teaching groups of two residents with associated 

feedback from the learners to the program director and education committee.
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Figure 3. 
The intern surgical skill sessions have under gone several iterations since the curriculum was 

introduced. The education curriculum is re-evaluated and adjustments are made each year as 

a new resident team takes over responsibility. This process leads to innovation over time that 

improves the education environment for the learner.
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Table 1

Topics covered in Intern Boot Camp

Intern Boot Camp

1. The unstable patient education:

• Advanced Cardiovascular Life Support (simulation)

• Airway management (partial task trainers and simulation)

2. The stable patient curriculum:

• Common floor calls (simulation and small group sessions)

• Fluids and pressors (simulation and small group sessions)

• Service hand-overs (small group sessions)
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Table 2

Intern Summer School

Intern Summer School [RAE Commitment time: 4 hours/week for 2 months]

1.Learning format includes:

• 15–20 minute topic presentations with take-away pearls

2. Lectures focus on:

• Work efficiency

• Clinical decision-making

• Clinical management rationale

3. Breakout sessions involving smaller groups:

• Improve group learning

• Increase resident educator involvement

• Provide an environment for richer discussion

4. Suturing and knot tying skill sessions
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Table 3

Topics covered in Intern Skill Sessions

Intern Skills Sessions [RAE Commitment time: 4 hours/week for 8 months]

1. Case based simulation

• Post-operative Rapid Response scenarios

• ACLS-based code scenarios

2. Standardized patient simulation

• Obtaining appropriate consent

• Breaking bad news to family

3. Procedure simulation

• Central line placement

• Bronchoscopy

• Chest tube placement.

4. Surgical technique and anatomy

• Cadaver lab small group sessions

• Exposure for common general surgery cases (i.e. inguinal hernia)
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Table 4

Topics covered in Trauma Orientation

Trauma Orientation [RAE Commitment time: 8 hours total]

1. Trauma resuscitation is reviewed in detail

• Primary and secondary surveys

• ATLS protocols

• Resident roles and expectations

2. “Survival Tips” are communicated
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Table 5

Format of Resident Teaching Conferences

Weekly Educational Conferences
[RAE Commitment time: 3 hours/week for 8 months]

Conference 1 (30 min weekly):

• Lecture given by upper level resident

• Interesting surgical consults are presented

• Key points for workup, radiology, and management are discussed

Conference 2 (1 hour weekly):

• Organized by upper level resident

• Lectures given by specialty attendings

• Two year rotating curriculum
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Table 6

Format of Medical Student Prep Course

Medical Student Prep Course
[Commitment time: 15–20 hours/week for 5 weeks]

1. Didactic Lectures given by residents, attendings, and fellows

2. Standardized patient scenarios

• Mock pages

• Rapid Response

• ACLS

3. Cadaver lab training and basic surgical skill sessions
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