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Teaching continues to be rec-
ognized by the Accreditation 
Council for Graduate Medical 

Education (ACGME) and Liaison 
Committee on Medical Education 
(LCME) as an essential skill for 
future physicians.1-3 Residents as 
teachers (RAT) and medical students 

as teachers (MSAT) programs are 
attracting more attention in gradu-
ate and undergraduate medical edu-
cation as an approach to improving 
teaching skills,4,5 with RAT programs 
established at 55% of ACGME-ac-
credited residencies across multiple 
specialties.6 

As separate entities, both RAT 
and MSAT programs have been 
described and evaluated in the lit-
erature.1,7,8 MSAT programs have 
demonstrated positive outcomes in 
learner assessment, knowledge at-
tainment, and development of future 
physician educators.4,9 RAT pro-
grams have also demonstrated ben-
efits to both the resident teacher and 
student learner in attitude, knowl-
edge, communication, and profession-
al development.10-16 For the purpose 
of this paper, we will more general-
ly define both RAT and MSAT pro-
grams as teacher-training programs. 
Despite the well-documented bene-
fits, there are difficulties implement-
ing such teacher-training programs 
given faculty and resident time 
constraints.4,17 Furthermore, there 
is significant curricular variability 
across institutions in graduate and 
undergraduate medical education 
teacher-training programs.7,8 Link-
ing teacher-training programs across 
graduate medical education (GME) 
and undergraduate medical educa-
tion (UME) promotes alignment of 
medical education resources and 
curricula. This linkage is strongly 
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(NUFSM) aligned RAT and MSAT programs, which created experiential learning 
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medical education continuum. The purpose of this study was to provide a cur-
ricular overview of the aligned program and to evaluate early outcomes through 
analysis of narrative feedback quality and participant satisfaction.

METHODS: Program evaluation occurred through analysis of written feedback 
quality provided within the aligned program and postparticipation satisfaction 
surveys. A total of 445 resident feedback narratives were collected from 2013 
to 2016. We developed a quality coding scheme using an operational definition 
of feedback. After independent coding of feedback quality, an expert panel es-
tablished coding consensus. We evaluated program satisfaction and perceived 
importance through posttraining surveys in residents and fourth-year medical 
students (M4s). 

RESULTS: Seventy-nine residents participated in the aligned program and pro-
vided high-quality feedback with a relative quality rating of 2.71 (scale 0-3). 
Consistently high-quality written feedback was provided over the duration of the 
program and regardless of years of resident participation. Posttraining surveys 
demonstrated high levels of satisfaction and perceived importance of the pro-
gram to both residents and M4s. 

CONCLUSIONS: The aligned RAT and MSAT program across the medical edu-
cation continuum provided experiential learning opportunities for future physi-
cian educators with evidence of high-quality written feedback to learners and 
program satisfaction.
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supported by statements from the 
ACGME Sponsoring Institution 
2025, whose future vision for resi-
dency programs included increased 
alignment of UME/GME educational 
methods.18 

In 2010, Northwestern University 
Feinberg School of Medicine (NUF-
SM), in collaboration with McGaw 
Medical Center of Northwestern 
University (McGaw), aligned teach-
er-training programs to generate a 
program across the GME and UME 
continuum. The goal of the aligned 
program was for resident and fourth-
year medical student (M4) trainees 
to demonstrate effective techniques 
for teaching in small groups and to 
give effective feedback as a clinical 
teacher. The alignment of teaching 
programs satisfied a resident de-
sire to teach, decreased faculty time 
constraints, created consistency in 
training across the continuum, and 
provided experiential learning in 
teaching and feedback to residents 
and medical students. 

We hypothesize that the aligned 
teacher-training program across the 
medical education continuum provid-
ed educational benefits for both resi-
dents and medical students through 
high-quality feedback and satisfy-
ing experiential learning opportuni-
ties. Given the potential benefits of 
the aligned teacher-training program 
across the medical education contin-
uum, the purpose of this report was 
to provide a curricular overview and 
evaluate the early outcomes of the 
program through analysis of narra-
tive feedback quality and participant 
satisfaction.   

Methods
Program Description
Since 2005, all M4s at NUSFM have 
been required to teach M1/M2s in a 
course called the Teaching Selective. 
GME-UME program alignment oc-
curred in 2010, with creation of an 
elective resident teaching program 
that invited residents to provide 
feedback to M4s on their teaching 
skills. Both programs had the same 
objectives, including giving effective 
feedback as a clinical teacher; and 

assessing and improving personal 
performance through the creation of 
an individual improvement plan. We 
chose these two objectives since the 
relevant accrediting bodies for each 
group (LCME and ACGME) both 
have standards in these domains. In 
designing the RAT program, align-
ing resources and teaching the same 
standards for both groups was the 
key to achieving high-quality feed-
back across the continuum. Both res-
idents and M4s receive separate, yet 
the identical training (in-person and 
video modules) in providing effective 
feedback and teaching, followed by 
experiential learning opportunities 
to develop skills through practice 
and reflection.

Both residents and M4s partici-
pate in multiple experiential learn-
ing opportunities for teaching and 
feedback. In the Teaching Selective, 
M4s teach and provide feedback on 
history, communication, and physical 
exam skills to M1/M2 small groups. 
Throughout the year, M4s teach an 
average of 12 hours. The M4s are 
videotaped while teaching, and all 
M4s review their teaching videos for 
self-assessment. Each M4 teaching 
video is also reviewed by a resident 
who provides in-person verbal and 
written feedback to the M4. Resi-
dents provide feedback to four to five 
M4s throughout the academic year. 
Both residents and M4s complete 
posttraining satisfaction surveys.

Medical student participation in 
the aligned program is mandatory 
and resident participation is volun-
tary. Residents receive a letter of 
completion signed by the course di-
rector, designated institutional offi-
cial, and the senior associate dean 
for medical education to include in 
their record, but receive no addition-
al incentives for their participation. 

Program Evaluation
Evaluation of the aligned teacher-
training program occurred through 
analysis of written feedback quality 
and program satisfaction, providing 
an evaluation of the program goal 
to give feedback as a clinical teach-
er. Sources of data for the program 

evaluation included written feedback 
from residents to M4s on their teach-
ing skills, and posttraining satisfac-
tion survey data from residents and 
M4s. Two raters analyzed written 
feedback provided during the teach-
ing program using preestablished 
codes (described below) to assess 
the quality of feedback. Evaluation of 
participant reaction to the program 
occurred through analysis of resident 
and M4 satisfaction survey data.

Residents provided in-person and 
written feedback to M4s on their 
teaching skills over 3 academic 
years from 2013 to 2016. Only writ-
ten feedback was captured and ana-
lyzed for the purpose of this initial 
program evaluation. In this time pe-
riod, a total of 79 residents and 445 
M4s participated in the program, in-
cluding residents from multiple resi-
dency programs with varying years 
of participation (Table 1). Prior to 
analysis in 2017, written feedback 
was deidentified, and codes were uti-
lized to distinguish academic year, 
residency program, and number of 
years participating in the teacher-
training program. 

Quality ratings of written feed-
back were devised from a previous-
ly established operational definition 
of feedback in clinical education de-
veloped by van de Ridder et al, that 
describes quality feedback as “specif-
ic information about the comparison 
between a trainee’s observed perfor-
mance and a standard, given with 
the intent to improve.”19 Using the 
three components of quality feed-
back defined by van de Ridder, a sin-
gle numeric quality coding scheme 
was developed by the authors (Fig-
ure 1). Those three components of 
quality feedback include: specific in-
formation (ie, specific observation), 
comparison between observed per-
formance and a standard (ie, perfor-
mance gap) and given with an intent 
to improve (ie, actionable item for 
improvement). This is in alignment 
with family medicine program di-
rector and resident identification of 
quality feedback as containing ac-
tionable, specific information.20
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Feedback containing any of the 
qualities defined by van de Ridder 
was deemed as strong with further 
coding quantification depending on 
the content. Specifically, strong feed-
back was coded on a scale from 1 
to 3, with 3 being the highest qual-
ity rating. With the goal in feedback 
to ultimately improve or modify the 
performance of the learner, we gave 
the highest quality code (code=3) to 
feedback stating an actionable item 
for improvement. Identifying a per-
formance gap (code=2) captured 
modifying feedback without a specific 
item for improvement. Finally, mak-
ing a specific observation (code=1) 
captured reinforcing feedback and 
specific performance traits without 
identifying a performance gap or an 

area for improvement. Feedback con-
taining none of these qualities was 
deemed weak in the quality coding 
scheme. Specifically, weak feedback 
(code=0) included nonspecific, blank, 
or irrelevant feedback. Specific ex-
amples of each type of feedback and 
the accompanying codes are provid-
ed in Table 2. 

Two independent coders (R.B. and 
T.U.) pilot coded eighteen feedback 
narratives to discover discrepancies 
among coding definitions and estab-
lish concordance between the two 
independent coders. Coders and an 
expert panel (R.B., T.U., K.W., C.P., 
E.R.) discussed ratings to reach a 
consensus on code definitions before 
completing full data analysis. After 
independent qualitative coding of all 

445 resident narratives, discrepan-
cies between the two independent 
coders (R.B. and T.U.) were discussed 
with a panel of experts (R.B., T.U., 
C.P., E.R.) to reach consensus on the 
final code.  

Quantitative analysis of partici-
pant reaction to the program was 
based on resident and M4 posttrain-
ing satisfaction survey data from 
2011 to 2016. Upon completion of 
the teacher-training program, both 
groups were emailed a link to a final 
course satisfaction survey. The sur-
vey asked residents and M4s to rank 
on a scale of 1 to 6 (1=extremely dis-
satisfied, 6=extremely satisfied) their 
“overall satisfaction participating in 
the Teaching Selective program,” and 
“perceived importance of this pro-
gram to your experience/education 
as a learner.”

We analyzed data using SPSS ver-
sion 24 for Windows. All tests used 
an α level of 0.05. We calculated de-
scriptive statistics including means 
and standard deviations, and we cal-
culated grand means by averaging 
overall quality ratings across resi-
dents in each residency program. To 
determine whether or not quality 
ratings varied by residency program, 
we used a mixed-model analysis to 
account for repeated observations 
by the same resident. Northwestern 
University Feinberg School of Medi-
cine Institutional Review Board de-
termined this program evaluation to 
be exempt from further review (ID 
STU00203143).

Table 1: Resident Participation by Residency Program From 2013 to 2016

Residency Program n  %

Anesthesia 10 12.7

Emergency medicine 9 11.4

Family medicine 5 6.3

Internal medicine 19 24.1

Neurology 8 10.1

Orthopedic surgery 1 1.3

Pediatrics 26 32.9

Physical medicine and rehabilitation 1 1.3

Total resident participants 79

Year(s) of Participation

1 38 48.1

2 21 26.6

3 18 22.8

4 2 2.5

Figure 1: Quality Coding Schema for Narrative Feedback 
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Results
Resident to M4 Narrative  
Feedback 
Seventy-nine total residents partici-
pated in the aligned program from 
2013 to 2016, developing 445 feed-
back narratives, of which all were 
included for a 100% response rate. 
The overall mean quality rating of 
resident feedback was 2.72 with a 
standard deviation of 0.71 (Table 3). 
Among the narratives 1.8% (8 of 445 
total) were coded as weak feedback, 
10.1% (45/445) were coded as provid-
ing a specific observation, and 2.2% 
(10/445) were coded as identifying 
a performance gap. The remaining 
85.8% (382/445) received the highest 
quality code of providing an action-
able item for improvement. 

We analyzed quality ratings of 
written feedback by academic year, 
years of resident participation in 
the aligned program, and residency 
program (Table 3 and Figure 2). The 
quality of feedback provided by resi-
dents to M4s remained consistently 
high over time. The highest qual-
ity code of actionable item for im-
provement (code 3) was assigned to 
84% (126/150) of narratives in 2013-
14, 85.7% (138/161) in 2014-15, and 
88.1% (118/134) in 2015-16. The fre-
quency of weak feedback narratives 
also remained consistently low over 
the years, ranging from 3.3% (5/150) 
in 2013-14, to 1.2% (2/161) in 2014-
15, and to 0.7% (1/118) in 2015-16. 

Differences by academic year were 
not statistically significant (P=.87). 
When analyzed by years of partici-
pation, feedback with an actionable 
item for improvement occurred in 
84% of narratives (131/ 156) with 1 
year of participation, 89% (131/147) 
with 2 years of participation, 83.3% 
(105/126) with 3 years of participa-
tion, and 93.8% (15/16) with 4 years 
of participation. Differences by years 
of participation were not statistically 
significant (P=.74). When divided by 
subspecialty, the mean quality cod-
ing for each residency program was 
greater than 2.5 (Figure 2).

Program Satisfaction 
Postparticipation resident and med-
ical student satisfaction surveys 
evaluated the program as a whole. 
Resident mean satisfaction with 
participation in the aligned teach-
er-training program ranged from 
4.7 to 5.1 on a Likert scale of 1 to 
6 (1=extremely dissatisfied, 6=ex-
tremely satisfied) from 2011 to 2016. 
Medical student mean satisfaction 
with participation in the program 
ranged from 4.7 to 5.2 on the same 
scale. Resident perceived importance 
of the aligned program to their ex-
perience or education as a learner 
ranged from a mean of 4.1 to 5.6 on 
a scale of 1 to 6 (1=extremely un-
important, 6=extremely important) 
from 2011 to 2016. Medical student 

mean perceived importance of the 
program ranged from 4.4 to 4.7.

Discussion
Evaluation of the aligned teacher-
training program found evidence of 
high-quality written feedback from 
resident trainees in all programs 
and satisfaction by all participants, 
while providing experiential learn-
ing opportunities in teacher-training 
across the UME-GME continuum. 
High-quality written feedback was 
provided across all of the residen-
cy specialties. M4 trainees received 
high-quality feedback and all train-
ees received experiential learning 
through recurrent practice in teach-
ing and feedback. Our study demon-
strated the aligned RAT and MSAT 
program achieved high-quality writ-
ten feedback, which is one compo-
nent of effective teaching. However, 
future research is needed to evalu-
ate the magnitude of effect of high-
quality feedback on learners. The 
curriculum also fostered new near-
peer opportunities to socialize with 
residents and medical students out-
side of their own training programs 
through meetings established within 
the aligned program, although this 
was not directly studied in this ini-
tial program evaluation. 

Feedback is essential in clinical 
learning and has been shown to 
change a physician’s clinical perfor-
mance.21 For that reason, it is vital 

Table 2: Examples of Coded Feedback Narratives

Quality Code Feedback Narratives

Weak feedback
Code=0 No comment.

Specific observation
Code=1

I think [student] gave really meaningful feedback to the students about their encounters and 
really made an effort to include specific suggestions on how they could have changed their 
counseling. It’s great she also reinforced the things they did well.

Identifies performance gap
Code=2

Had good, direct feedback for students (real, medical suggestions for ROS) as well as good 
practical experience related to clinical rotations. Soft spoken and often drowned out by 
standardized patient.

Actionable item for 
improvement
Code=3

Good introduction: made student feel welcome, comfortable and made it a less formal setting. 
Good how you started by saying “what do you think well or not well?” This is a great way 
to hear their perspective on their experience and helps you target where you can focus your 
teaching… When the student did something well, you often said “you did a great job there.” 
Try to help them understand WHY they did it well by further explaining… At the end, I 
recommend asking the student to give a summary of what they can do next time to improve 
their H&P skills; this helps solidify the teaching points made.
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that our trainees receive high-qual-
ity feedback in the aligned teacher-
training program as it can impact 
their performance as a learner and 
future clinician. The quality of res-
ident to M4 feedback remained 
consistently high through each ac-
ademic year, years of participation, 
and residency program, thus ensur-
ing M4s received this essential feed-
back regardless of the resident with 
whom they were paired. For the resi-
dent participants, this continued to 
satisfy a desire to teach while re-
inforcing the practice of providing 
high-quality feedback without the 
need for significant faculty inter-
vention. Lastly, as an organization, 
the creation of the program aligned 
UME and GME educational resourc-
es while fulfilling shared ACGME 

and LCME standards. This high-
quality feedback was likely multi-
factorial and cannot be fully credited 
to the aligned program. Outside in-
fluences included an institutional fo-
cus on giving feedback and teaching 
opportunities outside of the aligned 
program. 

Kirkpatrick’s model of program 
evaluation encourages evaluation 
beyond learner satisfaction.22 This 
program evaluation incorporated 
multiple levels of Kirkpatrick’s mod-
el, including reaction via satisfaction 
surveys and behavior via feedback 
quality analysis. A high level of 
resident satisfaction was essential 
to the sustainability of the aligned 
teacher-training program given that 
resident participation was optional. 
This sustainability was evident as 

a secondary finding in the multi-
ple years of participation and wide 
range of resident participants from 
various residency programs (Table 
1). 

We utilized several strategies to 
increase validity and reliability in 
this program evaluation. We ad-
dressed the validity of feedback 
quality by utilizing an operational 
definition of feedback from the lit-
erature, independent rater coding, 
and use of an expert panel to es-
tablish coding consensus. Although 
a singular definition of feedback is 
not universally accepted in the ed-
ucation literature, feedback as de-
fined by van de Ridder et al has been 
frequently referenced in recent lit-
erature.23-26 In analysis of satisfac-
tion surveys and feedback quality, 

Table 3: Resident Feedback Quality Codes: Overall and Comparisons by Academic Year and Years of Participation

Overall 
(2013-
2016)

Academic Year Years of Participation

2013-
2014

2014-
2015

2015-
2016 1 2 3 4

Overall mean 
quality code 2.72 2.68 2.73 2.76 2.69 2.80 2.65 2.89

Weak feedback 
code=0 1.8% 3.3% 1.2% 0.7% 1.9% 0.7% 3.2% 0.0%

Specific 
observation code=1 10.1% 9.3% 10.6% 10.4% 10.9% 8.2% 11.9% 6.3%

Identified 
performance gap 
code=2

2.2% 3.3% 2.5% 0.7% 3.2% 2.0% 1.6% 0.0%

Actionable item 
for improvement 
code=3

85.8% 84% 85.7% 88.1% 84.0% 89.1% 83.3% 93.8%

Figure 2: Mean Quality Rating of Narrative Feedback: Comparison by Residency Program 
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attempts were made to decrease 
construct underrepresentation by 
including all resident data from sev-
eral years. By increasing the sample 
size, we achieved a more reliable re-
flection of the population mean qual-
ity feedback and satisfaction ratings. 

Despite efforts to minimize 
threats to validity and reliability, a 
limitation to this study is self-selec-
tion bias, as resident participation in 
the program was optional. Secondly, 
a ceiling effect limits the ability to 
distinguish the degree of feedback 
quality with the majority of learners 
receiving the highest quality code. 
Further, we suspect the feedback 
quality ratings may actually under-
represent the quality of feedback 
through construct-irrelevant vari-
ance, as written feedback did not 
reflect all narrative (verbal and writ-
ten) feedback given during the feed-
back session. For example, in-person 
verbal feedback may have a higher 
level of detail and feedback quality 
than that captured in the coded writ-
ten feedback as “no comment.” 

Conclusion
The aligned teacher-training pro-
gram demonstrated evidence of 
success across the educational con-
tinuum in providing high-quality 
written feedback, providing experi-
ential learning opportunities, and 
contributing to accreditation stan-
dards for both learner groups. Med-
ical students received high-quality 
feedback from residents, and train-
ees reported satisfaction with the 
aligned program. Further investi-
gation is needed to demonstrate the 
impact of high-quality feedback on 
learners and the long-term impact 
of the aligned teacher-training pro-
gram on future faculty development 
and professional identify formation.
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