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Learning Portfolios in Radiology
Residency Education:

How Do I Get Started?
Lori Deitte, MD

As medical education and continuous professional development shift toward an outcomes-based model, there
is increasing focus on the documentation of physician self-assessment and a commitment to lifelong learning.
The Accreditation Council for Graduate Medical Education is helping prepare trainees for these changes by
increasing the focus of graduate medical education on outcomes through the development of the 6 competen-
cies. As part of this process, the learning portfolio is a new component of the Accreditation Council for
Graduate Medical Education radiology residency program requirements. The purpose of this article is to
familiarize the reader with the role of portfolios in medical education and to discuss strategies for the imple-
mentation of learning portfolios in a residency education program.
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NTRODUCTION

edical education has evolved significantly during the
ast decade with increasing focus on self-directed learn-
ng, evidence-based practice, and outcomes-based assess-

ent. These changes are occurring in response to an
ncreasing demand for physician accountability and doc-
mentation of a commitment to lifelong learning [1].
he Accreditation Council for Graduate Medical Edu-

ation (ACGME) helps prepare trainees for these
hanges by increasing the focus of graduate medical ed-
cation on outcomes through the development of the 6
ompetencies: patient care, medical knowledge, interper-
onal and communication skills, professionalism, prac-
ice-based learning and improvement, and systems-based
ractice [2]. Competency-based evaluation poses new
hallenges resulting in a search for additional assessment
nd documentation methods, including 360-degree eval-
ations, Objective Structured Clinical Examinations,
nd learning portfolios. Specifically, learning portfolios
re recommended to fulfill the ACGME practice-based
earning and improvement competency [3].

The purpose of this article is three-fold: (1) to famil-
arize the reader with learning portfolios in medical edu-
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ation, (2) to outline the new radiology ACGME re-
uirements for a portfolio, and (3) to discuss strategies
or the implementation of a portfolio as a learning and
ssessment tool in a residency education program and
ontinued professional development.

HAT IS A LEARNING PORTFOLIO?

ortfolios were described by Wilkinson et al [4] as a
collection of material brought together for a specific
urpose.” Portfolios have been used in the graphic arts to
rack the professional development of artists for a long
ime. They are also used extensively in primary and sec-
ndary education, and more recently, there is increasing
nterest in the implementation of learning portfolios in

edical education [5,6].
There are myriad definitions and descriptions of port-

olios in the literature. However, there is agreement that
ey features of learning portfolios:

represent a purposeful collection that demonstrates
evidence of learning and achievement over time;
be learner-centered with a personal investment on the
part of the student;
include self-reflection and critical thinking;
require active involvement of a coach or mentor;
can function as a formative learning tool; and
may be used as a formal assessment tool. However,
concerns remain regarding reliability and validity

[2,5-11].

© 2008 American College of Radiology
0091-2182/08/$34.00 ● DOI 10.1016/j.jacr.2007.10.017
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A portfolio can take the form of a notebook, computer-
ased template, or Web-based program [2,5,7,12]. Per-
aps one of the greatest challenges and potential benefits
f the learning portfolio involves the element of self-
eflection. Although self-reflection is critical to profes-
ional development, this is difficult to perform in isola-
ion, and formative feedback from a mentor fosters
eflective learning. This learning can be triggered by a
ariety of situations, such as a critical incident, defined as
memorable positive or negative encounter or event in
edical training or practice [5]. For example, an encoun-

er with a patient, referring physician, or hospital staff
ersonnel results in self-reflection and assessment, which
hen serve as a catalyst for professional growth. A per-
eived gap in knowledge, incorrect interpretation of a
adiographic examination, or suboptimal result on a
tandardized in-training test stimulates the learner to
dentify an area of weakness. Learning activities are then
eveloped that address specific objectives. These activi-
ies are followed by self-reflection and the assessment of
easurable outcomes to demonstrate that the learning

bjectives have been met [4]. Documentation of this
elf-directed learning process in the portfolio then serves
s evidence of a commitment to practice-based learning
nd continuous professional development.

HAT ARE THE POTENTIAL BENEFITS OF
ORTFOLIO LEARNING?

earning portfolios evolved from a pedagogic reflection
n the part of some major educational theorists, such as
onald Schon. In his book The Reflective Practitioner,

chon [13] described the challenges facing professionals,
ncluding physicians, resulting from rapid technologic
dvancements requiring continuous learning and adapt-
bility to change. He then went on to describe the key
ole that reflection plays in the continuing process of
elf-education. Self-reflection is an essential component
f learning portfolios and the development of an individ-
alized learning plan. Through reflection, physicians

dentify learning needs and develop strategies so that they
an apply this new knowledge to their ever-changing
edical practice.
Although there is some evidence that learning portfo-

ios improve educational outcomes, these data are lim-
ted. In a study of portfolio use in a psychiatry residency
rogram, an unanticipated beneficial educational out-
ome was the impact on the curriculum, specifically, in
dentifying areas of curricular weakness [6]. This type of
nformation has been used to help implement desired
hanges in curriculum and instruction [14]. In addition,
here are qualitative data suggesting that portfolio learn-
ng increases recognition of accomplishments, encour-

ges self-discovery and mentoring, and reinforces the
rocess of acquiring knowledge that can be applied in the
ork environment [15].
A potential benefit of portfolio learning in medical

raining is that it promotes self-directed learning and
vidence-based practice, and it is proposed that this may
ltimately result in improvements in the delivery of cost-
ffective quality medical care [7]. The portfolio will likely
ecome an essential component of the documentation of
commitment to lifelong learning in the physician recer-

ification process [4]. Thus, the reflective learning skills
hat physicians acquire during residency training will
arry over into their continuous professional develop-
ent during their career.
Outcomes that training programs can monitor to as-

ess the return on the time and effort involved with
earning portfolios have not been formally established;
owever, suggestions include the following:

changes in medical practice or institutional guidelines
as the result of a resident systems-based practice
project;
evidence for increased self-directed learning among
trainees, such as an increased frequency of use of online
resources or improved performance on standardized
examinations;
improvement in the quality of resident-dictated re-
ports or a decrease in report errors (eg, left/right dis-
crepancy) resulting from the formal evaluation of dic-
tated reports; and
changes in the curriculum resulting from portfolio
assessment.

HE RADIOLOGY ACGME REQUIREMENTS
OR LEARNING PORTFOLIOS

he ACGME program requirements for diagnostic radi-
logy graduate medical education (effective July 1, 2008)
tate that a program must “provide each resident with
ocumented semiannual evaluation of performance with
eedback” and ensure that this assessment includes global
aculty evaluations, 360 evaluations, and resident learn-
ng portfolios.

The following learning portfolio components are re-
uired by the ACGME:

1. Patient care: case/procedure log
2. Medical knowledge: documentation of conferences,

courses, meetings attended, self-assessment modules
completed, and so forth

3. Medical knowledge: documentation of compliance
with regulatory-based training requirements in nu-
clear medicine and breast imaging

4. Medical knowledge: documentation of performance

on a yearly objective examination
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5. Practice-based learning and improvement: annual
resident self-assessment and learning plan

6. Interpersonal and communication skills: formal
evaluation of quality of dictated reports

7. Professionalism: documentation of compliance with
institutional and departmental policies (eg, Health In-
surance Portability and Accountability Act, Joint
Commission on Accreditation of Healthcare Organi-
zations, patient safety, infection control, dress code)

8. Professionalism: status of medical licensure, if ap-
propriate

9. Systems-based practice: documentation of a learn-
ing activity that involves deriving a solution to a
system problem at the departmental, institutional,
local, or national level

0. Scholarly activity: documentation of scholarly activ-
ity (eg, publications, announcement of presenta-
tions) [11]

Some of these requirements consist purely of docu-
entation (eg, documentation of medical licensure,

ompliance with institutional and departmental policies
or professionalism), whereas other components require
vidence of reflective learning (eg, annual self-assessment
nd learning plan). Because of time constraints and other
actors, it will likely be prohibitive and even undesirable
or a program director to serve as the sole mentor for each
esident’s learning portfolio [16]. The establishment of a
entorship program within the residency is recom-
ended.

EVELOPING A LEARNING PLAN

nnual resident self-assessment and the development of a
earning plan are required components of the learning
ortfolio. However, without mentoring, there can be a
igh level of uncertainty among residents as to how to
evelop an individualized learning plan. This process
tarts with a self-assessment resulting in the identification
nd prioritization of a specific learning need. A plan is
hen developed that addresses specific objectives for
earning, identifies resources, and strategies to achieve
hese objectives, and determines evidence that can be
athered to demonstrate achievement [1].

The creative component of the learning plan should be
alanced with a measurable assessment of learner perfor-
ance [2]. As an example, on the basis of a suboptimal

esult on the annual in-training examination, a resident
ight identify ultrasound as an area of weakness. Specific

earning objectives are formulated, and resources such as
extbooks and online materials to achieve these objectives
re identified. The results of the subsequent in-training
xamination are then used to assess performance.

Another example focuses on image interpretation.

he resident might decide to measure a baseline dis- c
repancy rate between his or her preliminary interpre-
ation and the final attending radiologist’s interpreta-
ion on trauma abdominal computed tomography
cans. After the development of specific learning ob-
ectives to improve this discrepancy rate, resources
uch as online teaching files, journal articles, and self-
ssessment modules are identified to address these ob-
ectives. The discrepancy rate is then reassessed after a
pecified timeframe.

EVELOPING A SYSTEMS-BASED
RACTICE PROJECT

ocumentation of a learning activity that involves deriv-
ng a solution to a system problem at the departmental,
nstitutional, local, or national level is another required
omponent of a learning portfolio. On first glance, it may
ot be intuitive as to what specifically constitutes a sys-
ems-based problem. However, on further inspection it
ecomes apparent that systems-based problems occur on
regular basis in daily clinical practice.
For example, a radiologist receives a call from the

mergency department regarding perceived delays in ob-
aining computed tomography examination results on
atients presenting to the emergency department. There
re multiple steps involved in this process that might
ontribute to this problem. These include data entry
f the order, patient transportation, computed tomogra-
hy technologist staffing, scanner availability, making
he images available for interpretation, dictating and
ranscribing the report, and relaying the results to the
mergency department. Once each of these steps is ana-
yzed for potential delays, a solution is developed to ad-
ress the problem, and the result is assessed after imple-
entation. In their article on interdepartmental

roblem-solving, Panek et al [17] addressed a similar
ystems-based emergency radiology problem in which
heir solutions included establishing a direct line of com-
unication via a cellular phone, using additional trans-

ort personnel, and developing a joint emergency medi-
ine/radiology teaching conference.

As another example, an actual portfolio entry of a
ystems-based analysis is documented in an article by
hisholm and Croskerry [3] that addresses a delay in the
iagnosis of deep venous thrombosis and pulmonary em-
olus in a patient presenting to the emergency depart-
ent. System errors identified in their analysis include

ack of access to medical information in a timely manner,
ack of equipment, delay in reassessing vital signs, and
ifficulty in finding a care provider for the patient. Sys-
ems-based projects can also focus on cost-appropriate

are and health economics [18,19].
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NTRODUCING LEARNING PORTFOLIOS
NTO THE RESIDENCY PROGRAM

tep 1: Establishing the Ground Rules

here are a number of challenges involved with intro-
ucing a learning portfolio to the faculty and residents
ithin a residency program. In their article on the use of
ortfolio learning in medical education, Snadden and
homas [5] emphasize the importance of establishing
round rules before starting the portfolio. It is recom-
ended that the following questions be addressed:

“Who sees what is written in the portfolio?
Who can write in a portfolio?
What will happen to the written material?
Where does assessment fit in?
When will the portfolio be used and how much time
will be set aside for it?
Where will it be kept?” [5]

The issue of confidentiality is particularly important if
he portfolio is highly personal and includes evidence of
elf-assessment and reflective learning. Although there is
ypically a natural reluctance of the learner to describe
ersonal weaknesses and negative outcomes, reflection
n these experiences has tremendous potential for learn-
ng and professional growth. If this evidence of self-re-
ection is not a required component of the portfolio,
hese experiences may be left out by the learner. How-
ver, if this is a required component, it is imperative to
aintain learner confidentiality through limited accessi-

ility to the portfolio sections containing these sensitive
lements, which perhaps should be accessible only to the
esident and mentor. This also brings to light the concept of
wnership and who has permission to write in the portfolio.
t has been suggested that a portfolio offers greater oppor-
unity for learning when it is learner-owned [5].

The time commitment associated with portfolio learn-
ng varies depending on the individual learner and the
umber of elements in the portfolio. This can be a sig-
ificant cause of apprehension and concern among resi-
ents and faculty mentors because of the time constraints

nvolved with residency training. The portfolio should be
tructured in a user-friendly format, perhaps as a Web-
ased program or computer-based template, and the fo-
us should be on minimizing the time involved with the
ata documentation and compliance elements (eg, case/
rocedure log, Health Insurance Portability and Ac-
ountability Act, Joint Commission on Accreditation of
ealthcare Organizations). As much as possible, efforts

hould be made to collate individual resident data by
dministrative personnel, such as the program coordina-
or or an administrative assistant. These data can be for-
arded to the resident for portfolio entry or undergo
utomated entry as agreed on by the resident and admin- m
strative personnel. Structured portfolio assessment is a
omplex issue because of concerns regarding reliability
nd validity [2], and will be addressed in more detail.

tep 2: Orienting Mentors and Residents to
earning Portfolios

arriers to portfolio use that are typically cited include
he time investment and uncertainty of how to use the
ortfolio as a learning and assessment tool [2]. Anxiety
egarding new residency education requirements, includ-
ng self-assessment and reflection, often results in initial
esistance to portfolio learning. The acceptability of port-
olios depends on how they are introduced and, to a
ertain extent, on the level of training of the resident. In
heir study on portfolios in psychiatry residency,
’Sullivan et al [6] observe that newer residents seem
ore enthusiastic about portfolios, and they suggest that

his enthusiasm can be encouraged by including a resi-
ent as part of the portfolio team. They recommend the
areful development of portfolio guidelines that are clear
o residents as to what is expected and how the portfolio
ill be evaluated.
The value of the support of a mentor throughout this

rocess is emphasized, particularly when it comes to en-
ouraging reflective learning [20]. In their assessment of
he use of portfolios in undergraduate medical education,
riessen et al [21] note that reflection does not come

aturally to most students, and it is important for the
entor to guide students with the formulation of ques-

ions that will facilitate self-reflection [21].
Therefore, it is crucial that the orientation process

nvolves both the mentors and the learners. This can be
ccomplished through workshops or focus sessions that
nclude a detailed explanation of the specific expectations
or the portfolio and a review of sample portfolio entries,
uch as individualized learning plans, systems-based
ractice learning activities, and scholarly activities.

tep 3: Using Learning Portfolios As an
ssessment Tool

he resident learning portfolio has great potential to
unction as a formative learning tool and an assessment
ool during the semiannual individual resident perfor-
ance evaluation required by the ACGME. The issue of

ortfolio scoring is complex, partially because of the sub-
ective nature of certain components of the portfolio and
oncerns regarding the establishment of reliability and
alidity. In their study on portfolio scoring in psychiatry,
’Sullivan et al [6] used 2 external raters who were

rained to rate portfolio entries using 6-point rubrics
eveloped specifically for each entry and found an overall
greement of 75% between raters. However, several en-
ries had low agreement. In their guide on portfolios as a

ethod of student assessment, Friedman et al [8] noted
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hat “high agreement depends on clear criteria, adequate
xaminers’ training, communicating criteria to students,
ood student orientation materials, examiners’ familiar-
ty with the context and shared understanding of ex-
ected student performance and the assessment pur-
ose.” Internal and external examiners may be used. The
ime commitment involved with the development of
omplex scoring criteria and subsequent rater training
ay be prohibitive in the residency setting. The validity

f medical education portfolio assessment has been less
tudied than the reliability [22].

It is important to keep the purpose of the portfolio in
ind when determining the method of assessment. If the

urpose is to encourage reflective learning, a structured
ortfolio scoring system may actually discourage learners
rom including critical incidents that do not go well. As
tated by Snadden and Thomas [5], “It must be stressed,
owever, that if portfolios are to be used for formal as-
essment purposes learners may keep quite different mate-
ial than if the portfolio is to be used for purely learning
urposes.” If reflective learning is the goal, perhaps the port-
olio should be used in a similar manner as the 360-degree
valuations, simply as one of several assessment tools re-
iewed with the resident during the semiannual evaluations.

RELIMINARY EXPERIENCE WITH
ESIDENT LEARNING PORTFOLIOS

earning portfolios were introduced into the radiology
esidency program at the University of Florida, Jackson-
ille during the summer of 2006. Initially, an electronic
ortfolio template was developed by the education com-
ittee and faculty mentors, and included the proposed

ew ACGME portfolio requirements. A 1-hour orienta-
ion focus session familiarized the residents with the port-
olio template and addressed resident questions or con-
erns. Although the written instructions were discussed in
etail, there were no sample portfolios available for review
uring this orientation. Residents were given 2 months to
ork on their portfolios with guidance from their mentors,

nd they were asked to record time spent on their portfolio.
t was during this timeframe that it became apparent that
he expectations for the development of a learning plan and
ystems-based practice learning activity needed further clar-
fication. Another focus session was held to address these
ssues, and residents were then given an additional 2 months
o develop their learning portfolios.

An initial concern for both faculty mentors and resi-
ents was the time commitment associated with learning
ortfolio development and review. During the first
-month timeframe, residents reported a mean of 3.3
ours (range 30 minutes to 21 hours) spent developing
heir learning portfolios. During the second 2-month

imeframe, residents reported a mean of 2.8 hours (range, f
0 minutes to 8 hours) of additional time spent on their
ortfolios. Mentors reported spending 10 to 30 minutes
eviewing each portfolio.

When asked about possible measures to improve the
ortfolio experience, residents suggested making the
ortfolio Web-based, having data collation or entry per-
ormed by an administrative assistant or the program
oordinator, and increasing mentor guidance with the
evelopment of a learning plan. An example of a learning
lan portfolio entry by a resident from our program is
ncluded (Figure 1).

From our initial experience with introducing portfolios
nto the residency program, we recommend the following:

Mentor and resident orientation sessions should in-
clude samples of portfolio entries, such as learning
plans and systems-based practice projects.
Active mentor involvement is crucial, particularly to
provide ongoing guidance in the development of a
learning plan.
Individual resident data collation should be performed
by an administrative assistant or the program coordi-
nator; this is helpful in decreasing the resident percep-
tion that the portfolio is “busy work” and allows the
resident more time for the reflective learning compo-
nents of the portfolio.
Determine how the portfolio will be assessed during
the development phase. Keep in mind that portfolio
content may be influenced by who has access to the
portfolio and the method of assessment.

UTURE POSSIBILITIES: PORTFOLIOS
OR DOCUMENTATION OF CONTINUED
ROFESSIONAL DEVELOPMENT?

new paradigm is evolving in medical education and prac-
ice with an outcomes-based educational model. Tradi-
ional continuing medical education focuses on episodic
nterventions to address the educational needs of groups of
earners and is generally conducted by a teacher in a formal
etting, such as a conference. In contrast, continuous pro-

igure 1. Sample learning plan from a resident port-
olio.
essional development focuses on lifelong learning, and self-



a
v
c
t
w
t

i
t
m
i
t
p
d
s
f
o
i

●

●

●

●

r
q
p
r

a
t

C

A
o
i
s
A
g
c
m
a
l
a
t
fi

R

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

Deitte/Learning Portfolios in Radiology Residency Education 669
ssessment is generally learner-centered and conducted in a
ariety of different venues. It is predicted that we will see a
ontinuum in the future physician’s education that spans
he physician’s entire training period and career, starting
ith the decision to attend medical school and ending with

he physician’s retirement [23,24].
The recent focus on accountability and patient safety

n the health care system has led to a widespread accep-
ance of the concept of continuous professional develop-
ent in health care providers, including physicians. This

s a priority for the American Board of Medical Special-
ies, which has adopted a Maintenance of Certification
rogram requiring practicing physicians to provide evi-
ence of commitment to lifelong learning and periodic
elf-assessment, as well as evidence of evaluation of per-
ormance in practice [23]. The American Board of Radi-
logy Maintenance of Certification includes the follow-
ng 4 components:

professional standing;
lifelong learning and self-assessment;
cognitive expertise;
assessment of performance in practice [25].

On comparison of these Maintenance of Certification
equirements with the ACGME learning portfolio re-
uirements, it is clear that there is considerable overlap,
articularly in the areas of self-assessment and self-di-
ected learning and improvement.

It is suggested that continuous professional development
nd practice-based learning and improvement documenta-
ion should include a portfolio-based approach [23].

ONCLUSIONS

s medical education and continuous professional devel-
pment shift toward an outcomes-based model, there is
ncreasing focus on documentation of physician self-as-
essment and a commitment to lifelong learning. The
CGME program requirements for diagnostic radiology
raduate medical education effective July 1, 2008, in-
lude learning portfolios as one method for this docu-
entation. Although there are some challenges associ-

ted with the implementation of learning portfolios, it is
ikely that portfolios will prove to be a valuable learning
nd assessment tool not only in graduate medical educa-
ion but also throughout a physician’s career and recerti-
cation process.
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