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Objective: Pressures on academic faculty to perform beyond their role as educators has stimulated interest in

complementary approaches in resident medical education. While fellows are often believed to detract from

resident learning and experience, we describe our preliminary investigations utilizing clinical fellows as a

positive force in pediatric resident education. Our objectives were to implement a practical approach to

engage fellows in resident education, evaluate the impact of a fellow-led education program on pediatric

resident and fellow experience, and investigate if growth of a fellowship program detracts from resident

procedural experience.

Methods: This study was conducted in a neonatal intensive care unit (NICU) where fellows designed and

implemented an education program consisting of daily didactic teaching sessions before morning clinical

rounds. The impact of a fellow-led education program on resident satisfaction with their NICU experience

was assessed via anonymous student evaluations. The potential value of the program for participating fellows

was also evaluated using an anonymous survey.

Results: The online evaluation was completed by 105 residents. Scores were markedly higher after the

program was implemented in areas of teaching excellence (4.44 out of 5 versus 4.67, pB0.05) and overall

resident learning (3.60 out of 5 versus 4.61, pB0.001). Fellows rated the acquisition of teaching skills and

enhanced knowledge of neonatal pathophysiology as the most valuable aspects of their participation in the

education program. The anonymous survey revealed that 87.5% of participating residents believed that NICU

fellows were very important to their overall training and education.

Conclusions: While fellows are often believed to be a detracting factor to residency training, we found that

pediatric resident attitudes toward the fellows were generally positive. In our experience, in the specialty of

neonatology a fellow-led education program can positively contribute to both resident and fellow learning

and satisfaction. Further investigation into the value of utilizing fellows as a positive force in resident

education in other medical specialties appears warranted.
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T
he traditional model of medical education gives

the attending physician the primary responsibility

for resident teaching (1). However, pressure on

faculty at academic centers to increase scholarly produc-

tivity, maintain a high level of clinical care and

documentation, and generate relative-value units limits

opportunities for faculty-led teaching activities (2).

Furthermore, with ongoing restrictions to resident

work hours potentially curtailing clinical experience,

alternative strategies to enhance both the quality and

efficiency of resident education are needed (3�5).

In the United States there are growing numbers of

medical residents undergoing additional postgraduate

training in subspecialty fields, commonly referred to as

‘fellows’ (6). Fellows are expected to contribute positively

to the academic productivity of the department, share on-

call responsibilities, provide a high level of patient care

and teach residents and medical students. However, there
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is evidence from adult residency programs that fellows

may, in fact, detract from resident education and

experience (7). To date, no studies have investigated the

impact of an increasing ‘fellow’ presence on pediatric

resident education.

The American College of Graduate Medical Education

(ACGME) requires that fellowship programs provide

fellows with an opportunity to enhance their teaching

skills throughout their training (8). However, the best

methods to incorporate fellows into pediatric resident

education, and the impact on resident experience, have

not been previously explored. Here we describe our

preliminary investigations using fellows, in a clearly

defined teaching role, as a positive force in pediatric

resident education. We hypothesized that fellows’ efforts

to improve resident educational experiences will be

positively received by pediatric residents; utilizing fellows

as teachers improves the educational experience for

residents and fellows; and the growth of a fellowship

program does not detract from resident clinical and

procedural experience.

At our academic institution, the neonatal intensive

care unit (NICU) rotation in 2007�2008 was rated by

pediatric residents as one of the least positive during the

course of their training (ranked 65th out of 67 possible

rotations, bottom 5%). In particular, residents poorly

rated the rotation for overall teaching and education.

This finding is consistent with previous literature showing

that the complex learning environment of the NICU,

including high patient acuity and resident workload,

often limits opportunities for formal resident education

(9). Thus the NICU rotation represented an area of

residency training with tremendous opportunity for

positive change and an ideal setting to implement a

fellow-led education program.

Methods
This study was conducted at a large Midwestern aca-

demic institution. The pediatric residency program at our

institution trains over 40 residents per year, with modules

in general pediatrics and combined medicine-pediatric

pathways. The hospital also supports one of the largest

NICUs in the country, with 168 neonatal beds and 15

board-certified neonatology faculty.

Prior to 2009, resident teaching responsibilities in the

NICU were placed solely on faculty during their clinical

care (‘ward’) month, with no formal involvement from

neonatology fellows. In light of poor resident satisfaction

with their NICU experiences in the 2007 and 2008

academic years, the NICU fellows were invited by faculty

to design and implement an education program at the

beginning of the 2009 academic year. The basic tenet of

the fellow-led program was to improve the resident

educational experience in the NICU. Additional goals,

as outlined in collaboration with participating faculty,

were to provide fellows with an opportunity to develop

and enhance their teaching skills and promote interest in

a career in academic medicine and teaching. Faculty

believed that participation in this program would provide

a practical introduction for fellows in creating an

interactive learning environment for medical education.

Although all fellows in our program had successfully

graduated from pediatric residency programs and ex-

pressed interest in teaching residents, none had prior

experience in formal classroom instruction.

Development and implementation of the fellow-led
educational program
Prior to the start of the program, the fellows met with

faculty to develop learning objectives for the educational

series (Fig. 1). The objectives were based on topics

outlined by the American Academy of Pediatrics (AAP)

on the care of the newborn and fetus. In addition, the

fellows created an institutional database of NICU-related

questions to be used during teaching sessions (10). The

questions were developed to guide the content of discus-

sion and stimulate the learning environment. For a given

month, individual fellows typically were assigned two to

four learning topics. At each session, fellows were

expected to review current literature on their respective

topic, with the goal of promoting active discussion and

exchange of information with the residents. Although

each session had specific teaching content to be ad-

dressed, the lectures were designed to be interactive, with

the goal of providing residents with enough time to ask

questions. The daily sessions were conducted before

morning NICU rounds and typically lasted 45 to 60

minutes. Faculty were available to review learning objec-

tives, clarify conflicting evidence in the literature on a

particular topic and provide insight on strategies to teach

the residents more effectively in a classroom setting. The

education program was a natural by-product of

the growing fellowship presence at our institution, with

the total number of neonatology fellows increasing from

four in 2007 to eight in 2009.

We employed four strategies, itemized here, to evaluate

the potential value of the fellow-led education program

on resident and fellow satisfaction and experience.

Assessment of resident perceptions of the NICU
rotation
Following institutional requirements for resident gradua-

tion, and consistent with recommendations provided by

the ACGME, residents completed a rotation evaluation

at the end of their NICU rotation. This generalized

evaluation is completed online (E-value, Minneapolis,

MN). The questions included the following items.

1) Did the organization of the rotation facilitate your

learning?
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2) Were the rotation’s expectations clear to you during

the month?

3) Was the rotation well organized?

4) Was the rotation valuable for your development as a

general pediatrician?

5) Rate the overall teaching excellence in the rotation.

Responses were reported using a categorical variable

scale ranging from one to five (1�strongly disagree;

2�somewhat disagree; 3�neutral; 4�somewhat agree;

5�strongly agree).

Responses were maintained in a confidential manner

by the residency program. Scores on the evaluation

were assessed over three consecutive academic years

(2007�2009) to evaluate the potential impact of the

2009 fellow-led program on resident responses. Residents

are assigned to this rotation only once during their

training, thus minimizing the chance of repeat responses

before and after program implementation. The E-value

online tool we used in the assessment of resident

satisfaction with their NICU rotation represents a

standardized method for evaluating resident experience

that has been in place at our institution since 2005. Data

were also obtained on age and practice plans following

completion of pediatric training over the 2007�2009

academic years.

Assessment of fellow perceptions on participating in
the education program
Fellows completed an anonymous survey that addressed

the usefulness of their participation in the program.

Fellows respondents rated the educational value across

four areas (understanding of basic neonatal pathophy-

siology, preparation for specialty board examinations,

enhancement of teaching skills and enhancement of

clinical skills) using a five-point scale (1�little or no

value, 3�moderate value, 5�great value). An assess-

ment of the overall educational experience of participation

in the program was conducted by asking fellows to rate

the following statements: education program should

continue next year; time devoted to course was acceptable

given benefits; greater interest in neonatal pathophysiol-

ogy; increased interest in career in academic medicine;

faculty interaction was viewed positively; resident feed-

back was viewed positively. Responses were evaluated

using a five-point scale (1�strongly agree, 3�unsure/

neutral, 5�strongly agree). This survey was adapted

from a previously published survey instrument (11).

Assessment of resident-fellow relationship in the
NICU
A separate and unique voluntary survey was designed to

assess the relationship between pediatric residents and

Content Outline for Fellow-Led 
Education Program

•Maternal-Fetal Medicine
•Cardiovascular
•Respiratory
•Genetics
•Nutrition
•Walt/Salt/Renal
•Endocrine
•Metabolic/Thermal
•Immunology
•Infectious Disease
•Gastroenterology
•Bilirubin 
•Skin Disorders
•Hematology
•Oncology
•Neurology
•Neurodevelopment
•Eyes, Ears, Nose, Mouth, Throat, Neck
•Basic Principles of Pharmacology
•Ethical Issues

Fig. 1. Content outline for fellow-led education program.

Source: Adapted from AAP 2008 guidelines on the care of the newborn and fetus.
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fellows in the setting of a growing fellow presence at our

institution. The survey was sent to residents following

completion of their NICU rotation. Data from this

survey were only available during the 2009 academic

year. The survey consisted of the following statements.

1) The NICU fellows were very effective teachers.

2) The NICU fellows were interested in your learning

and development.

3) The NICU fellows did not compete or limit your

ability to perform procedures.

4) The distinction of clinical responsibilities between

you and the NICU fellows was very clear.

5) Overall, the NICU fellows were very important to

your NICU training.

Responses were reported using a categorical variable

ranging from one to five (as described above). The survey

we used was adapted from a previously validated survey

on fellow-resident interactions (12).

Assessment of the impact of increasing number of

neonatology fellows on resident procedural

experience in the NICU
In line with ACGME requirements, our institution

maintains a database of all procedures performed by

residents throughout their pediatric training. A review of

the resident procedural case-logs during the neonatology

rotation from 2007 to 2009 was performed. We calcu-

lated the total number of procedures performed by

residents during their neonatology rotation in five

primary areas of procedural competency: endotracheal

intubation; umbilical arterial catheter (UAC); umbilical

venous catheter (UVC); arterial puncture; and lumbar

puncture. The total number of procedures was divided

by the number of residents, which provided an index of

the average number of procedures per resident for any

given year.

Data analyses
Responses on the resident rotation evaluation (Fig. 2)

were assessed using a Mann-Whitney test. Responses to

the fellow survey on the usefulness of their participation

in the education program were described by their mean

and standard deviation (Fig. 3). Responses to the resident

survey on resident-fellow interactions were described by

their overall percentile (Fig. 4). The sample size was one

of convenience and represented all residents who com-

pleted the NICU rotation over the years 2007�2009. The

sample size was not powered to answer specific hypothe-

tical questions.

Results

General implementation
The neonatology fellows invested over 300 hours in

resident teaching during the 2009 academic year. All

NICU fellows (N�8) actively participated in all aspects

of the program’s development and implementation. Five

faculty members in the field of neonatology were involved

in the development of the AAP-based curriculum and

provided constant oversight throughout the process. A

review of the program revealed that less than 5% of

scheduled lessons were cancelled due to resident, fellow

or faculty conflict.

Resident perceptions
Over the course of the three academic years in review,

responses were available from 105 of 113 residents who

completed the NICU rotation (92.9% response rate).

Demographics between the two groups of residents before

and after program implementation were similar with

respect to age, gender, race and future plans. Specifically,

a similar number of residents before and after the

program planned on pursuing a NICU fellowship

following graduation (12% before program versus 11%

after program).

Fig. 2 shows the perceptions of residents on the NICU

rotation before and after the fellow-led education pro-

gram was initiated. On the overall rotation evaluation,

mean scores between the cohorts were markedly im-

proved after program implementation for all questions

posed. Specifically, when asked if the organization of the

rotation facilitated their learning (question 1), residents

in the NICU responded with a mean score of 3.60 out of

5 before the education program and a mean score of 4.51

out of 5 after initiation of the program (pB0.001). When

asked if the rotation expectations were clear during their

NICU month (question 2) and the rotation was well

organized (question 3), residents’ response improved from

mean scores of 4.00 and 3.74 before implementation of

the program to mean scores of 4.50 and 4.60 after its

initiation ( pB0.001 and pB0.001, respectively). Of note,

when asked about the value of the NICU rotation for

their development as a general pediatrician (question 4),

there was a significantly higher score among residents

exposed to the education program than among those

completing their NICU rotation before the program’s

introduction, with the mean score improving from 3.71 to

4.44 ( pB0.001). Finally, when residents rated the overall

teaching excellence during their NICU rotation, scores

were higher after the program was in place, with mean

scores improving from 4.44 to 4.67 ( pB0.05).
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Fig. 2. Resident rotation evaluation: improved resident satisfaction after program implementation.

Note: At the end of their NICU rotation, residents (N�105; 69 before education program and 36 after program)

completed an online evaluation (E-value). Scores 1�strongly disagree; 2�somewhat disagree; 3�neutral; 4�somewhat

agree; and 5�strongly agree. Unpaired t-test with Mann-Whitney was performed on average score for each of five

possible questions.
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Fellow perceptions
Fig. 3 shows responses from neonatology fellows on the

educational value and overall benefits of their participat-

ing in the program. All NICU fellows who participated in

the program provided responses. Fellows rated the

development of teaching skills and improved under-

standing of neonatal pathophysiology as the most valu-

able aspects of participation. Nearly all the fellows (88%)

noted that the education program was of ‘great value’ in

improving their teaching skills. Additionally, a majority

(88%) believed that the program should continue next

year. Interestingly, despite the considerable amount of

time spent in developing and implementing the program,

most fellows (63%) responded that they ‘strongly agree’

this effort was acceptable given the mutual benefits to

residents and fellows.

Resident satisfaction with their interactions with
neonatology fellows
A separate, voluntary survey was conducted to assess

resident attitudes toward the growing NICU fellow

presence at our institution (Fig. 4). Results on the

anonymous survey were available from 36 out of a

possible 40 residents (90% response rate). When asked

questions about NICU fellows’ effectiveness as teachers

and interest in resident learning and development, over

95% of residents responded positively (strongly agree/

somewhat agree). However, only 62.5% strongly agreed or

somewhat agreed with the statement ‘The NICU fellows

did not compete or limit your ability to perform

procedures.’ Interestingly, when asked if the distinction

of clinical responsibilities between resident and NICU

fellow was clear, 85.5% responded positively. Finally,

when asked if the NICU fellows were very important to

their overall NICU training and education, 87.5%

responded positively, with only 5% of residents reporting

a negative influence of NICU fellows on their training.

Impact of neonatology fellows on resident
procedural experience in the NICU
Table 1 shows resident procedural case-logs from 2007

through 2009. We calculated the total number of proce-

dures performed by residents during their neonatology

rotation in five primary areas of procedural competency

(intubation, UAC, UVC, arterial puncture, lumbar punc-

ture). Despite an increase in the number of neonatology

fellows from four in 2007 to eight in 2009, the NICU

procedures per resident did not change in any of the core

areas we reviewed.

N=8

Fig. 3. Fellow survey: positive responses from fellows regarding participation in the education program.

Note: All eight NICU fellows in the education program completed the online survey at the end of the 2009 academic year

following one year of teaching responsibilities (100% response rate). Responses to questions on the educational value of

the program were reported using a categorical variable ranging from 1 to 5 (1�little or no value, 3�moderate value, 5�
great value). Responses to questions on the overall experience of participating in the program were evaluated using a five-

point scale (1�strongly disagree, 3�unsure/neutral, 5�strongly agree).
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Discussion
In light of restrictions to resident work hours potentially

limiting clinical exposure, as well as increased demands

on academic faculty outside their role as teachers, efforts

to develop complementary models of residency education

are well founded (3�5, 13). The role of fellows as a

positive force in pediatric resident education may offer

advantages for residents, fellows and faculty; however, the

best methods to organize and accomplish this have

received little attention until now. Here, we described

our initial efforts to use fellows in a defined teaching role

to optimize resident educational experience.

At our institution, the NICU rotation in 2007�2008

was rated by pediatric residents as one of the least

favorable during the course of their pediatric training

(65th out of 67 possible rotations, bottom 5%). In an

effort to improve resident satisfaction in the NICU

rotation, a fellow-led education program was initiated

in 2009. We found that this approach, although requiring

a time investment from faculty and fellows in planning,

was generally easy to implement. Prior to the program’s

induction, meetings of fellows and faculty helped to

define the content and format for the program. This

effort not only provided stability of teaching content, but

also gave an opportunity for fellows to interact positively

with potential faculty mentors.

The success of the fellow-led education program on

resident educational experience is shown by improvements

across multiple areas of resident satisfaction (Fig. 2).

Not surprisingly, these results corresponded with an over-

all improvement in the residents’ review of the NICU

rotation during the 2009 academic year to 26th out of 67

rotations � a marked improvement from previous years.

Importantly, the benefits of the educational program were

not limited to residents, as fellows also rated the overall

experience favorably. Specifically, fellows noted the acqui-

sition of teaching skills and enhanced knowledge of

neonatal pathophysiology as among the most useful

aspects of their participation (Fig. 3).

Considering that the fellow-led education program

represented a new initiative in our NICU, the number

Responses (%)
Question 1: The NICU fellows’were very effective teachers

95Strongly Agree/Somewhat Agree
5Neutral
0Strongly Disagree/Somewhat Disagree

Strongly Agree/Somewhat Agree
Neutral
Strongly Disagree/Somewhat Disagree

Strongly Agree/Somewhat Agree
Neutral
Strongly Disagree/Somewhat Disagree

Strongly Agree/Somewhat Agree
Neutral
Strongly Disagree/Somewhat Disagree

Strongly Agree/Somewhat Agree
Neutral
Strongly Disagree/Somewhat Disagree

Question 2: The NICU fellows’were interested in my learning and development
95
5
0

Question 3: The NICU fellow did not compete or limit my ability to perform procedures:

2.5

Question 4: The distinction of clinical responsibilities between me and the NICU 
fellows was very clear:

85.5

62.5

10

35

5

Question 5: The NICU fellows’were very important to my NICU training:
87.5
7.5
5

N=36

Fig. 4. Survey of resident-fellow interaction: positive responses from residents regarding the resident-fellow relationship in the

NICU.

Note: Thirty-six residents completed the online survey at the end of the 2009 academic year (36 out of a possible 40, 90%

response rate). Responses were reported using a categorical variable ranging from one to five (1�strongly disagree; 2�
somewhat disagree; 3�neutral; 4�somewhat agree; 5�strongly agree).

Table 1. Resident procedural experience in setting of in-

creasing number of neonatology fellows

Procedure (average/resident) 2007 2008 2009

Intubation 4.8 4.7 4.4

UAC insertion 2.6 2.5 2.4

UVC insertion 4.3 4.5 4.4

Arterial puncture 6.2 6.4 6.5

Lumbar puncture 5.4 5.6 5.9

Notes:

Total residents: N�113.

Number of NICU fellows�4 (2007 academic year); 4 (2008

academic year); 8 (2009 academic year).
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of teaching hours between faculty and residents did not

change with its inception. Of note (personal communica-

tion), many faculty reported that the program allowed

them to direct their resident teaching efforts to more

advanced topics, with the understanding that the basic

tenets are being taught by the fellows. As such, we feel

that the education program not only enhanced resident-

fellow interaction, but also likely supported teaching

efforts between residents and faculty.

This is the first study to evaluate the potential value of

utilizing pediatric fellows in resident medical education.

In contrast to previous work reporting that a strong

fellow presence may dilute the educational experience for

residents, the present study found that NICU fellows

being active in a defined teaching role results in an

increased level of resident satisfaction with their NICU

experience (14, 15). An unexpected effect was that

residents almost uniformly responded that NICU fellows

were ‘very important’ to their overall training in the

NICU (87.5% positive response).

The importance of fellows accepting a teaching role in

residency education is becoming more recognized. The

ACGME program requirements in neonatology identify

teaching skills among a group of core competencies that

fellows must become effective at during their training (8).

However, recent evidence suggests that fellows are

considered the primary personnel responsible for resident

supervision and education in the NICU less than 15% of

the time (1). In our study, it is notable that over 95% of

residents responded positively (strongly agree or some-

what agree) when asked about the effectiveness of the

NICU fellows as teachers and the fellows’ interest in their

learning and education.

Results of the fellow survey suggest that development

of a structured educational program provides fellows with

the opportunity to enhance their teaching skills and

develop their understanding of basic pathophysiology

within their discipline. We believe the fellow-led program

provides a potential model for fellows to fulfill the

ACGME requirement for teaching, and that broad

participation by fellows in a leadership role enhances

the depth and quality of the educational experience of the

fellows. This suggests that the traditional model of

education, one that places neonatology faculty as the

sole teachers in the NICU, may be significantly enhanced

by the incorporation of fellows into existing educational

paradigms.

The resident survey provides information on potential

competition between fellows and residents for procedures,

a common challenge in procedure-oriented practices such

as neonatology. Despite a majority of residents responding

that fellows do not compete or limit their ability to perform

procedures in the NICU, over 35% had a negative (some-

what disagree/strongly disagree) or neutral response to the

question. However, despite an increase in the number of

neonatology fellows from four to eight, the NICU

procedures documented by residents did not change over

the three-year period in review (Table 1). This suggests that

while the actual number of NICU procedures performed

by the residents has not changed with the growth of the

fellowship program, there is an underlying perception by

some residents of competition with fellows for procedures.

This finding is consistent with previous literature showing

that residents often perceive fellows as detractors from

their procedural experience (7). Therefore, program direc-

tors must clearly define the program’s expectations for

resident involvement in procedures, as well as discussing

the role of fellows in supporting and supervising residents

in achieving procedural competency. Although over 85%

of residents answered positively (strongly agree/somewhat

agree) to the question regarding distinction of clinical

responsibilities between the resident and fellows, we

believe that the maintenance of clear and consistent

guidelines for procedural responsibilities is also warranted.

It is important to address the limitations of the present

study. First, we recognize that these data represent the

opinions of resident physicians from a single academic

institution, and regional and national differences may

exist. However, as the first to address this issue in the

pediatric literature, we hope our findings will be the

springboard for future scholarly investigation into the

potential role of fellows in pediatric resident education.

Second, the success of a fellow-led education program

relies heavily on the interest, enthusiasm and commitment

of fellows to teaching. Given the relatively large size of

our neonatology fellowship program this was not a major

obstacle for implementation, although such barriers may

become more apparent in smaller programs. Third, we

cannot account for the fact that improvements in resident

satisfaction on the survey can be partly explained by the

increased number of NICU fellows from four in 2007 to

eight in 2009, such that more opportunities for resident-

fellow interaction in the NICU improved the residents’

overall experience with the rotation. However, only one

NICU fellow was assigned to clinical care duties in the

NICU at any given time from 2007 to 2009. To that end,

while the number of total NICU fellows increased, the

number assigned to clinical care duties with the pediatric

residents remained unchanged.

It is also important to recognize that while fellows had

faculty oversight throughout the development and im-

plementation of the educational series, there was no

formal assessment of the fellows’ performance as tea-

chers. We are currently developing an evaluation process

(scheduled to be implemented in July 2011) wherein both

faculty and residents evaluate the fellows’ overall teach-

ing effectiveness and provide feedback on ways to refine

their teaching skills. We believe this effort will allow

fellows to maximize their teaching abilities.
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The resident survey provides valuable information on

resident-fellow interaction in the setting of a growing

fellow presence at our institution. However, data from the

NICU survey were only available during the 2009

academic year, thus we are not able to evaluate changes

in resident opinion on the survey before and after the

education program was in place. Additionally, while we

have shown that the residents’ perceptions of their NICU

educational experience markedly improved with the new

educational model, the ultimate measure of the efficacy

of this approach will be the knowledge and competency

of these residents as they become pediatricians in the

community.

To our knowledge this is the first study to address the

impact of a fellow-led education program on pediatric

resident education. In summary, our findings support the

concept that utilizing fellows in a defined teaching role

results in an increased level of resident satisfaction with

their educational experience. Also, such educational

models provide fellows with an opportunity to develop

teaching skills, consistent with the ACGME’s practice-

based iearning and improvement competencies for fellow-

ship training programs (8). While such efforts require

cooperation and coordination between residency and

fellowship program personnel in design and implementa-

tion, there are clear benefits for residents, fellows and

faculty. Further refinement and evaluation of this teach-

ing model, an investigation of this approach in other

medical subspecialties and a more rigorous assessment of

educational outcomes are warranted.
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