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ABSTRACT

Background Undergraduate medical education (UME) follows the lead of graduate medical education (GME) in moving to

competency-based assessment. The means for and the timing of competency-based assessments in UME are unclear.

Objective We explored the feasibility of using the Accreditation Council for Graduate Medical Education Transitional Year (TY)

Milestones to assess student performance during a mandatory, fourth-year capstone course.

Methods Our single institution, observational study involved 99 medical students who completed the course in the spring of

2014. Students’ skills were assessed by self, peer, and faculty assessment for 6 existing course activities using the TY Milestones.

Evaluation completion rates and mean scores were calculated.

Results Students’ mean milestone levels ranged between 2.2 and 3.6 (on a 5-level scoring rubric). Level 3 is the performance

expected at the completion of a TY. Students performed highest in breaking bad news and developing a quality improvement

project, and lowest in developing a learning plan, working in interdisciplinary teams, and stabilizing acutely ill patients. Evaluation

completion rates were low for some evaluations, and precluded use of the data for assessing student performance in the capstone

course. Students were less likely to complete separate online evaluations. Faculty were less likely to complete evaluations when

activities did not include dedicated time for evaluations.

Conclusions Assessment of student competence on 9 TY Milestones during a capstone course was useful, but achieving

acceptable evaluation completion rates was challenging. Modifications are necessary if milestone scores from a capstone are

intended to be used as a handoff between UME and GME.

Introduction

Graduate medical education (GME) in the United

States has accelerated its transition to competency-

based assessment with the adoption of milestones as

part of the Accreditation Council for Graduate

Medical Education (ACGME) new accreditation

system.1 Milestones are narrative descriptors of

behaviors that progress from ‘‘critical deficiency,’’ or

novice performance, to performance in unsupervised

practice. Milestones are based on 6 core competen-

cies: patient care, medical knowledge, practice-based

learning and improvement, systems-based practice,

interpersonal and communication skills, and profes-

sionalism.1

Undergraduate medical education (UME) also has

embraced competency-based education and assess-

ment2 through the adoption of Core Entrustable

Professional Activities for Entering Residency.3 The

fourth year of medical school is an ideal time to assess

students’ performance; while this may add value to an

academic year, this added value has been questioned

by some.4,5 Using milestones to assess skills during

the fourth year offers data on students’ skills at the

educational handoff from UME to GME.

To date, true baseline performance at matriculation

into residency has not been established for graduating

medical students.6 Using the milestones to delineate

performance standards for graduating medical stu-

dents would help clarify expectations of teaching and

assessment for both faculty and students. Capstone or

transition courses may provide an appropriate ven-

ue.7,8 In this article, we describe the use of ACGME

Transitional Year (TY) Milestones9 to assess student

performance in a capstone course.
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Methods
Participants and Setting

Participants were 99 Duke University medical stu-

dents enrolled in the spring of 2014 in a 4-week

capstone course required for graduation.

Curriculum

Our capstone course focuses on preparation for

internship, including management of on-call issues,

personal survival skills, and advanced topics relevant

to internship, such as effective teaching and applied

evidence-based medicine. The course utilizes a robust

assessment strategy employing multirater formative

and summative assessments.10

This study was determined to be exempt from

review by our Institutional Review Board.

Logistics

TY Milestones were integrated into existing course

evaluations to test the feasibility of using milestones

in student assessment. TY Milestones were chosen

because they are not specialty specific, and they have

established performance standards for the end of the

internship year. Nine of the 23 TY Milestones were

chosen by comparing existing course activities and

existing obligatory self, peer, or faculty assessment to

specific milestones (TABLE 1). Some activities had a

single assessment (self-assessment, faculty by direct

observation, or peer by direct observation); others

had combinations of the 3 assessments. Students and

faculty completed evaluations within 48 hours of

sessions using paper evaluations or an online survey

tool (Qualtrics).

We reported the mean milestone level achieved by

students and the percentage of students who achieved

or exceeded a Level 3, as the ACGME expects that

GME trainees achieve Level 3 by completion of the

transitional year.1

Feasibility data included the number of students

who completed each activity, the number of evalua-

tions collected, and the completion rate for milestone

assessments.

Results

During the study period, 805 milestone assessments

were completed. Mean student performance and

completion rates are shown in TABLE 1. Students’

mean scores on the 9 milestones ranged from 2.2 to

3.6, including self, peer, and faculty evaluations.

More than 50% of students achieved or exceeded

Level 3 in breaking bad news and in developing a

quality improvement project. Ascertained by faculty

observations of student performance during simula-

tion, students performed worse on self-assessment,

working in interdisciplinary teams, and managing

urgent/emergent conditions.

Low completion rates were a problem for some

evaluations, and precluded the use of some of the data

in assessing student performance in the capstone

course. Student completion rates were lowest for

assessments obtained using separate online evaluations,

and highest for assessments obtained on paper during

the small group exercise or online as part of mandatory

assignments. Faculty completed assessments on paper

immediately after a session. Faculty completion rates

were lower when sessions did not included dedicated

time for evaluation, and were lowest for the quality

improvement project and simulation and highest for

interprofessional collaboration.

Discussion

We assessed student performance for 9 TY Milestones

during existing course activities with little additional

faculty development, student education, or adminis-

trative infrastructure. Both evaluation completion

rates and mean student performance varied across

the 9 milestones.

While we were able to assess student performance

during a 4-week capstone course, this pilot study

demonstrated important limitations both with rele-

vance and feasibility. First, we found it challenging to

identify the target TY Milestone level for graduating

students. Second, we recognized the need to modify

our existing course assessments to accurately, consis-

tently, and acceptably measure student competence.

The wide variation in student performance across

the milestones raises several questions. Students may

enter residency with higher performance on some

milestones than others, suggesting a need to target

curricular change in areas where students struggle the

most (such as interprofessional teamwork) to improve

their skills in this area prior to graduation. There may

be a benefit in setting varied milestone expectations

for student graduation and matriculation into intern-

ship. To set the minimum standard for graduation, we

need data from multiple institutions.

As a result of the considerable variation in student

performance within and across the milestones, we

could not easily identify students who might benefit

from remediation prior to residency. Redesigning our

course model may allow for longitudinal assessment

with multiple observations, as the current model of a

BRIEF REPORT

Journal of Graduate Medical Education, December 2015 659

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via free access



T
A

B
L

E
1

A
ch

ie
ve

d
T

ra
n

si
ti

o
n

al
Y

e
ar

M
ile

st
o

n
e

Le
ve

l
fo

r
St

u
d

e
n

ts
in

C
ap

st
o

n
e

2
0

1
4

a

C
o

u
rs

e
A

ct
iv

it
y

T
Y

M
il

e
st

o
n

e
(s

)9
A

ss
e

ss
m

e
n

t
S

e
lf

P
e

e
r

F
a

cu
lt

y

P
la

n
a

q
u

al
it

y
im

p
ro

ve
m

e
n

t

p
ro

je
ct

in
a

g
ro

u
p

o
f

3
an

d

p
re

se
n

t
it

to
p

e
e

rs
an

d

fa
cu

lt
y

P
B

LI
-3

.
Im

p
le

m
e

n
ts

a
q

u
al

it
y

im
p

ro
ve

m
e

n
t

p
ro

je
ct

C
h

e
ck

lis
t

o
f

e
xp

e
ct

e
d

e
le

m
e

n
ts

o
f

th
e

p
ro

je
ct

D
ir

e
ct

o
b

se
rv

at
io

n
b

y
p

e
e

rs

an
d

fa
cu

lt
y

M
e

an
:

3
.6

Le
ve

l
�

3
:

8
7

%

(n
¼

2
2

)

A
tt

e
m

p
te

d
to

ca
p

tu
re

b
u

t
co

m
p

le
ti

o
n

ra
te

w
as

to
o

lo
w

to
re

p
o

rt

B
re

ak
b

ad
n

e
w

s
to

a

st
an

d
ar

d
iz

e
d

fa
m

ily

m
e

m
b

e
r

o
ve

r
a

p
at

ie
n

t’
s

1
0

-d
ay

h
o

sp
it

al
st

ay
w

it
h

5

p
e

e
rs

an
d

fa
cu

lt
y

fa
ci

lit
at

o
r

IC
S-

1
.

C
o

m
m

u
n

ic
at

e
s

e
ff

e
ct

iv
e

ly
w

it
h

p
at

ie
n

ts
,

fa
m

ily
,

an
d

th
e

p
u

b
lic

as
ap

p
ro

p
ri

at
e

,
ac

ro
ss

a

b
ro

ad
ra

n
g

e
o

f
so

ci
o

e
co

n
o

m
ic

an
d

cu
lt

u
ra

l

b
ac

kg
ro

u
n

d
s

C
h

e
ck

lis
t

o
f

e
xp

e
ct

e
d

b
e

h
av

io
rs

D
ir

e
ct

o
b

se
rv

at
io

n
b

y

fa
cu

lt
y

an
d

p
e

e
rs

M
e

an
:

3
.1

Le
ve

l
�

3
:

6
6

%
(n
¼

5
5

)

M
e

an
:

3
.2

Le
ve

l
�

3
:

7
5

%
(n
¼

5
9

)

D
e

ve
lo

p
a

co
lla

b
o

ra
ti

ve
p

la
n

o
f

ca
re

(w
it

h
n

u
rs

e
,

p
at

ie
n

t,

p
h

ys
ic

ia
n

)
in

lo
w

-f
id

e
lit

y

si
m

u
la

ti
o

n
w

it
h

a
fa

cu
lt

y

o
b

se
rv

e
r

(i
n

te
rp

ro
fe

ss
io

n
al

co
lla

b
o

ra
ti

o
n

)

IC
S-

3
.

W
o

rk
s

e
ff

e
ct

iv
e

ly
as

a
m

e
m

b
e

r
o

r
le

ad
e

r
o

f

a
h

e
al

th
ca

re
te

am
o

r
o

th
e

r
p

ro
fe

ss
io

n
al

g
ro

u
p

C
h

e
ck

lis
t

o
f

e
xp

e
ct

e
d

b
e

h
av

io
rs

D
ir

e
ct

o
b

se
rv

at
io

n
b

y

fa
cu

lt
y

IC
S-

3
:

M
e

an
:

2
.2

Le
ve

l
�

3
:

3
2

%
(n
¼

6
2

)

SB
P

-2
.

W
o

rk
s

in
in

te
rd

is
ci

p
lin

ar
y

te
am

s
to

e
n

h
an

ce

p
at

ie
n

t
sa

fe
ty

an
d

im
p

ro
ve

p
at

ie
n

t
ca

re
q

u
al

it
y

SB
P

-2
:

M
e

an
:

2
.4

Le
ve

l
�

3
:

3
1

%
(n
¼

6
1

)

St
ab

ili
ze

2
p

e
d

ia
tr

ic
s

an
d

2

ad
u

lt
p

at
ie

n
ts

u
si

n
g

a
h

ig
h

-

fi
d

e
lit

y
si

m
u

la
to

r
in

g
ro

u
p

s

o
f

4
w

it
h

p
e

e
r

an
d

fa
cu

lt
y

o
b

se
rv

at
io

n
(h

ig
h

-f
id

e
lit

y

si
m

u
la

ti
o

n
)

P
C

-5
.

U
rg

e
n

t
an

d
e

m
e

rg
e

n
t

m
e

d
ic

al
co

n
d

it
io

n
s:

re
co

g
n

iz
e

s
u

rg
e

n
t

an
d

e
m

e
rg

e
n

t
m

e
d

ic
al

co
n

d
it

io
n

s
an

d
ap

p
lie

s
b

as
ic

p
ri

n
ci

p
le

s
o

f
tr

ia
g

e

an
d

re
su

sc
it

at
io

n

C
h

e
ck

lis
t

o
f

e
xp

e
ct

e
d

b
e

h
av

io
rs

D
ir

e
ct

o
b

se
rv

at
io

n
b

y
p

e
e

rs

an
d

fa
cu

lt
y

M
e

an
:

2
.9

Le
ve

l
�

3
:

4
5

%
(n
¼

5
5

)

M
e

an
:

2
.9

Le
ve

l
�

3
:

6
7

%

(n
¼

1
1

9
)

M
e

an
:

2
.4

Le
ve

l
�

3
:

1
3

%
(n
¼

1
5

)

Id
e

n
ti

fy
ap

p
ro

p
ri

at
e

d
ia

g
n

o
st

ic
te

st
in

g
an

d

th
e

ra
p

y
(u

si
n

g
e

vi
d

e
n

ce
-

b
as

e
d

m
e

d
ic

in
e

an
d

co
st

-

e
ff

e
ct

iv
e

ca
re

)
fo

r
vi

d
e

o
-

re
co

rd
e

d
p

at
ie

n
t

sc
e

n
ar

io
s

P
C

-4
.

M
an

ag
e

m
e

n
t

g
e

n
e

ra
te

s
an

ap
p

ro
p

ri
at

e

d
ia

g
n

o
st

ic
an

d
th

e
ra

p
e

u
ti

c
p

la
n

fo
r

as
si

g
n

e
d

p
at

ie
n

ts

Se
lf

-a
ss

e
ss

m
e

n
t

u
si

n
g

vi
d

e
o

-r
e

co
rd

e
d

fa
cu

lt
y

d
is

cu
ss

in
g

h
o

w
an

d
w

h
y

th
e

y
p

u
rs

u
e

d
d

ia
g

n
o

st
ic

an
d

th
e

ra
p

e
u

ti
c

in
te

rv
e

n
ti

o
n

s
fo

r

d
if

fe
re

n
t

p
at

ie
n

ts

P
C

-4
:

M
e

an
:

2
.8

Le
ve

l
�

3
:

5
6

%
(n
¼

8
9

)

P
B

LI
-2

.
Lo

ca
te

s,
ap

p
ra

is
e

s,
an

d
as

si
m

ila
te

s

e
vi

d
e

n
ce

fr
o

m
va

lid
so

u
rc

e
s;

id
e

n
ti

fi
e

s
an

d

p
e

rf
o

rm
s

ap
p

ro
p

ri
at

e
le

ar
n

in
g

ac
ti

vi
ti

e
s;

u
se

s

in
fo

rm
at

io
n

te
ch

n
o

lo
g

y
to

o
p

ti
m

iz
e

le
ar

n
in

g

P
B

LI
-2

:

M
e

an
:

2
.8

Le
ve

l
�

3
:

5
4

%
(n
¼

8
9

)

SB
P

-3
.

P
ra

ct
ic

e
s

an
d

ad
vo

ca
te

s
co

st
-e

ff
e

ct
iv

e
,

re
sp

o
n

si
b

le
ca

re

SB
P

-3
:

M
e

an
:

2
.6

Le
ve

l
�

3
:

4
8

%
(n
¼

8
6

)

C
re

at
e

a
le

ar
n

in
g

p
la

n
fo

r
a

ca
p

st
o

n
e

co
u

rs
e

b
as

ed
o

n

p
er

fo
rm

an
ce

in
cl

er
ks

h
ip

s,
in

p
ro

b
le

m
se

ts
,a

n
d

o
n

b
o

ar
d

s

P
B

LI
-1

.
Se

lf
-d

ir
e

ct
e

d
as

se
ss

m
e

n
t

an
d

se
lf

-d
ir

e
ct

e
d

le
ar

n
in

g
:

id
e

n
ti

fi
e

s
st

re
n

g
th

s,
d

e
fi

ci
e

n
ci

e
s,

an
d

lim
it

s
in

o
n

e
’s

kn
o

w
le

d
g

e
an

d
e

xp
e

rt
is

e
;

se
ts

le
ar

n
in

g
an

d
im

p
ro

ve
m

e
n

t
g

o
al

s

R
e

vi
e

w
b

y
co

u
rs

e
d

ir
e

ct
o

r

w
it

h
d

ir
e

ct
e

d
fe

e
d

b
ac

k

to
st

u
d

e
n

t

M
e

an
:

2
.6

Le
ve

l
�

3
:

6
3

%

(n
¼

9
2

)

A
b

b
re

vi
at

io
n

s:
T

Y
,

tr
an

si
ti

o
n

al
ye

ar
;

P
B

LI
,

p
ra

ct
ic

e
-b

as
e

d
le

ar
n

in
g

an
d

im
p

ro
ve

m
e

n
t;

IC
S,

in
te

rp
e

rs
o

n
al

an
d

co
m

m
u

n
ic

at
io

n
sk

ill
s;

SB
P

,
sy

st
e

m
s-

b
as

e
d

p
ra

ct
ic

e
;

P
C

,
p

at
ie

n
t

ca
re

.
a

M
e

an
m

ile
st

o
n

e
le

ve
ls

an
d

p
e

rc
e

n
ta

g
e

s
o

f
st

u
d

e
n

ts
m

e
e

ti
n

g
o

r
e

xc
e

e
d

in
g

a
Le

ve
l

3
ar

e
in

cl
u

d
e

d
in

th
e

T
ab

le
.

N
o

te
:

A
n

ex
te

n
d

ed
Ta

b
le

1
w

it
h

fo
o

tn
o

te
s

is
a

va
ila

b
le

a
s

o
n

lin
e

su
p

p
le

m
en

ta
l

m
a

te
ri

a
l.

BRIEF REPORT

660 Journal of Graduate Medical Education, December 2015

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via free access



capstone course only allows a short window prior to

graduation, leaving limited time for remediation.

One question that arose is whether medical schools

have an obligation to share these data with the GME

programs that receive their students. Ideally, sharing

these outgoing assessments would facilitate the

educational handoff to GME, thus benefiting a

student for whom enhanced teaching and supervision

would increase the likelihood of success in internship.

Our study demonstrated that it was difficult to

assess 9 milestones over 4 weeks, and this prompted a

redesign of our capstone course. We will need a longer

course to assess performance on more than 9

milestones. Overlapping the course with subintern-

ship activities will assess student competence during

actual patient encounters. In order to achieve a high

level of faculty commitment and proficiency with

assessment, a small cohort of trained faculty who can

commit greater time to the course will be needed. As a

result, we will transition our course from a rotational

format to a longitudinal format, in which students

will complete a set of competency-based skills using

the TY Milestones (as described by others for

residency),11 and additional TY Milestones will be

assessed (TABLE 2).

Ten core faculty members who serve as capstone

coaches will receive consistent faculty development on

competency assessment, and will be required to commit

to timely completion of evaluations. Each faculty

member will be assigned a small group of students,

allowing timely assessment and feedback to students

over the entire fourth year, and each will follow up on

student completion of exercises and evaluations,

thereby increasing student accountability. We plan to

study coaches’ inter- and intraobserver reliability.

Conclusion

A competency-based approach to assessment in a

fourth-year capstone course using the TY Milestones

identified variation in student performance within

and across milestones, challenges with evaluation

completion rates, and challenges with implementing

milestone assessments during this 4-week course

when remediation of low-performing students is no

longer feasible. Future work is needed to further

delineate performance expectations for graduating

medical students to facilitate the handoff between

medical school and internship.
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Obtain informed consent from a standardized patient

and perform a procedure (with an appropriate

timeout); procedure should be relevant to

intended field of practice

PC-7. Procedures: demonstrates understanding of indications/

contraindications and the ability to perform common basic

procedures

Develop a personal plan for resiliency, and practice

aspects of this plan during a capstone course; as

part of a capstone project, identify methods for

seeking help in the residency to which the student

has matched

PROF-4. Personal responsibility to maintain emotional, physical, and

mental health

Abbreviations: TY, transitional year; SBP, systems-based practice; ICS, interpersonal and communication skills; PC, patient care; PROF, professionalism.
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