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CONTEXT The move towards competence-based
medical education has created a need for instru-
ments that support and assess competence develop-
ment. Portfolios seem suitable but mixed reports of
their success are emerging.

METHODS To examine the effectiveness of portfo-
lios, we searched PubMed and EMBASE using the
keyword �portfol*�, PsychInfo and ERIC using the
keywords �portfol*� and �medical education� and ref-
erences of retrieved papers for empirical studies on
portfolios in all phases of medical education. Thirty
of 1939 retrieved papers met the inclusion criteria
and were analysed. Data were collated against the
research question, number of subjects, design, set-
ting, findings and limitations, purpose and content,
mentoring and assessment. We analysed impact using
a modified version of Kirkpatrick�s hierarchy.

RESULTS Because differences across studies pre-
cluded statistical meta-analysis, the data were analy-
sed by context, goals and procedure. Positive effects
were strongest in undergraduate education. Impor-
tant factors for success were: clearly communicated
goals and procedures; integration with curriculum
and assessment; flexible structure; support through
mentoring, and measures to heighten feasibility and
reduce required time. Moderately good inter-rater
reliability was reported and global criteria and dis-
cussions among raters were beneficial. Formative and
summative assessment could be combined. Without

assessment, portfolios were vulnerable to competition
from other summative assessment instruments.

CONCLUSIONS For portfolios to be effective in
supporting and assessing competence development,
robust integration into the curriculum and tutor
support are essential. Further studies should focus on
the effectiveness and user-friendliness of portfolios,
the merits of holistic assessment procedures, and the
competences of an effective portfolio mentor.

KEYWORDS review [publication type]; education,
medical ⁄ *methods; educational measurement ⁄
*methods; teaching ⁄ *methods; *learning;
documentation ⁄ *methods; observer variation;
clinical competence ⁄ *standards; self-assessment
(psychology).
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INTRODUCTION

Over the last 2 decades, a significant change has
occurred in medical education. The focus of curric-
ula has shifted from the acquisition of knowledge to
the achievement of competence.1,2 Competence has
been defined as �the habitual and judicious use of
communication, knowledge, technical skills, clinical
reasoning, emotions, values, and reflection in daily
practice for the benefit of the individuals and
communities being served�.3 The challenge has been
to find instruments that formatively support the
development of competence in an integrated,
coherent and longitudinal fashion and summatively
assess whether competence is being achieved.4,5 The
portfolio is acclaimed as such an instrument.6 The
past 10–15 years have seen the introduction of
portfolios in all stages of the medical education
continuum: in undergraduate medical education;5,7
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in postgraduate specialist training,8–10 and in the
continuing medical education (CME) of practising
doctors.6,11–14

Portfolios that are used in education contain evi-
dence of how trainees fulfil tasks and how their
competence is progressing. Portfolios may be digital
or paper-based and content may be prescribed or left
to the students� discretion. Despite variations in
content and format, portfolios basically report on
work done, feedback received, progress made, and
plans for improving competence. Additionally, port-
folios may stimulate reflection, because collecting
evidence for inclusion in a portfolio requires looking
back and analysing what one has accomplished.

Reflection can be defined as the mental process of
trying to structure or restructure an experience, a
problem, or existing knowledge.15 This can help
learners to understand their development16 and plan
their learning.15 Reflecting on task performance and
development of competence implies self-assessment
or self-rating:17 learners have to compare their own
performance with (external) standards. Reflection
and self-assessment are essential skills for lifelong
learning, but the literature on self-assessment is quite
clear in showing that students and doctors have a
limited ability to self-assess their competence and
learning needs.17 Hence, it has been suggested that
self-assessment should be supported by other (exter-
nal) sources of information.17,18 Portfolios may have
the potential to improve self-assessment, by
combining external assessment, mentoring and
self-assessment.19

Since their introduction into medical education
in the early 1990s, portfolios have been the subject
of educational research. The evidence to date
suggests that their introduction has met with
mixed success.20–22 There is little explanation for
these differences, which may relate to many factors.
The aim of this study was to conduct a systematic
review of the literature on portfolios to seek
evidence and clarify why in some contexts portfo-
lios appear to be largely ineffective, whereas in
others they are successful.

METHODS

Data sources

PubMed (1966–May 2007) and EMBASE (1989–May
2007) were searched using the keyword �portfol*�.
The databases PsychInfo (1970–May 2007) and ERIC
(1966–May 2007) were searched using the keywords
�portfol*� and �medical education�.

The searches were limited to publications in
English and Dutch because it was not feasible to
translate non-English or non-Dutch articles. To
identify studies not picked up in the initial search,
we contacted experts in the field and checked the
references of the papers retrieved by the initial
search.

Selection of studies

We used broadly defined inclusion criteria to ensure
all aspects of the research question were addressed.
We included studies that:

Overview

What is already known on this subject

Despite claims that portfolios are an excellent
instrument with which to enhance integrated,
self-reflective, self-directed, longitudinal
learning, they have met with mixed success.

What this study adds

Inter-rater reliabilities contradict the pre-
sumed �subjectivity� of portfolio assessment.
Portfolios can be used simultaneously for
summative and formative purposes.

Effective portfolios require:

• a proper introduction and mentoring;
• integration within context and procedures;
• provision of information to students and

teachers;
• provision of clear guidelines that do not

curtail students� freedom,
• user-friendliness that includes limited time

demands on students and mentors.

Suggestions for further research

Studies addressing the effectiveness and user-
friendliness of portfolios, the merits of holistic
assessment procedures, and the competences
of effective portfolio mentors should be
encouraged.
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1 focused on portfolio use for educational purposes
in medical training;

2 were performed within the context of under-
graduate, postgraduate or continuing medical
education, and

3 reported empirical data.

We excluded studies concerning: portfolios for other
health professions (nursing, dentistry, dietetics, vet-
erinary medicine), administrators, managers, teach-
ers and trainers in hospitals, management, finance,
education, teaching, specialist trainers and academic
portfolios; portfolio-related instruments, such as
logbooks, personal digital assistants, and personal
development plans, and descriptive articles without
evaluative data.

Data abstraction

The literature search was performed by 2 of the
authors (ED, JvT) and an information specialist.
Three of the authors (ED, JvT, CvdV) determined
the inclusion criteria. Two of the authors (ED, JvT),
supported by a third author (CvdV), reviewed the
titles and abstracts of retrieved publications and
selected relevant articles for possible inclusion. Data
abstraction methods were developed by 3 of the
authors (ED, JvT, CvdV) and were applied by 2 of
the authors (ED, JvT). Disagreements about search
criteria, data abstraction and classification of study
results were resolved by consensus. The reviewers
were not blinded to any portion of articles. The
authors of 1 of the studies were contacted and
asked to clarify some points, which they did.

The articles fulfilling the selection criteria referred
to a wide range of studies where portfolios were
used for different purposes in a variety of con-
texts within medical education, and methods and
quality varied. Most of the selected studies used a
variety of measurement methods and surveyed a
range of portfolios which differed in purpose,
content and format. With the exception of inter-
rater reliability, statistical pooling of the results
proved impossible. We made narrative descriptions
of the findings and quality of the studies according
to the criteria suggested by the Best Evidence
Medical Education Collaboration (BEMEC).23

Assessment of the quality of the studies was based
on the study design, questionnaire validation,
sampling frame and size, response rate and
outcome measures.24 Data were synthesised and
reported where possible in relation to the influence
of context and portfolio goals to address the aims
of the review.

We used a modified version of the BEMEC coding
sheet for data abstraction.23 The form included details
of the research question, number of subjects, study
design, setting, findings and study limitations. Further
details of the intervention (i.e. the goal, contents and
structure, and the mentoring and assessment of the
portfolio25) were also included. The impact of the
intervention was rated using a modified version of
Kirkpatrick�s hierarchy to analyse outcomes such as
learner satisfaction, learning outcomes, performance
improvement and patient or health outcomes.26

The inter-rater reliability across all studies was
estimated by averaging domain-referenced reliability
coefficients or kappas. The Spearman)Brown
prophecy formula was used to estimate the projection
of inter-rater reliability for the use of multiple
raters.27

RESULTS

Search results

The search revealed 1939 publications. After reading
titles and abstracts, we excluded 1853 articles that
failed to meet the inclusion criteria. More detailed
review of the remaining 86 publications yielded 30
articles that met the inclusion criteria (Fig. 1). Of
these articles, 9 related to the use of portfolios in
pre-clinical undergraduate medical education, 7
addressed undergraduate clinical clerkships, 9
concerned postgraduate medical training, and 5
dealt with CME (see Tables S1 to S4 published
online as supplementary material).

Many of these studies had methodological limita-
tions. With the exception of 2 studies,21,28 all had a
single-group design. The majority were conducted in
a single institution. In 5 studies, participants were
self-selected volunteers.20,28–31 Many studies lacked a
detailed description of the portfolio, how it was
introduced to its users, the sampling frame, the study
method, data analysis or outcomes, which limited our
ability to fully appraise the quality of the study or
generalise the findings.

A total of 19 studies evaluated outcomes at Kirkpa-
trick level 1 (i.e. surveying the satisfaction level of
the users). Only 2 studies reported outcomes in
terms of performance improvement (level 3).22,30

None of the studies measured patient outcomes.

We report the results in relation to the 2 broad
portfolio goals: learning and assessment.
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Goal 1. Learning

Two studies performed in the pre-clinical phase of
medical school reported that portfolios contributed
to Year 1 students� reflective learning32,33 and 1 study
reported that portfolios contributed to students�
personal and professional development.22 Two stud-
ies reported successful use of portfolios in organising,
monitoring and evaluating a pre-clinical oncology
programme and helping students understand the
impact of malignant disease on patients.21,34 Studies
where portfolios were used in CME yielded mixed
results. Some reported that portfolios could stimulate
reflective learning28,30 and support the planning and
monitoring of CME.30

Many studies across a range of contexts reported
problems related to the poor preparation and intro-
duction of portfolios by the institution. Examples of

this claimed either that the purpose of the portfolio
was not clearly defined35 or that learners and
teachers were poorly or insufficiently informed about
the portfolio and what it entailed.35–38 In 1 study this
resulted in poor commitment from both residents
and their trainers and limited use of the portfolio.35

However, in 5 studies where portfolio design centred
on informing, training and gaining commitment
from both trainers and trainees, portfolios were
found to be suitable for graduate training.39–43 One
study demonstrated that hands-on introduction with
a proper briefing of students by staff on the portfo-
lio�s purpose and procedures had a positive effect on
portfolio scores and student satisfaction with the
portfolio.44

The use of the portfolio in undergraduate education
was more successful when portfolios were not used in
isolation but were part of other educational activi-
ties.21,22,32,34 These educational activities included
pairing students with oncology patients,21,34 organis-
ing tutorial groups35 or mentoring,32 or linkage to an
interview.22

Results of the use of portfolios in CME often
suggested that portfolios were not used by doctors
to their full potential. This was related mainly to
time constraints imposed by high daily work-
loads20,31 and the perception that maintaining the
portfolio was time-consuming.20,28,45 On occasion,
studies referred to extraneous issues, including
difficulties with information technology, such
as problems with downloading necessary software20

or lack of IT skills.31 Lack of time was also an issue
for postgraduate training.38,41,46 Trainees and
their supervisors were concerned that the portfolio
might be too time-intensive and for this reason
avoided using it.38,41,46 Mathers et al. made a plea
for portfolios to be �smarter� (less paperwork) to
aid feasibility.28 A study investigating the use of
such an efficient portfolio supports this supposi-
tion, as undergraduate clerks did not find the
portfolio labour-intensive.47

The format of the portfolio also influenced the
contribution it made to learning. An effective port-
folio had a clear but flexible structure, allowing
learners opportunities to describe their own unique
development.32,35,48 Clear instructions were impor-
tant. Most users wanted to know what kind of
information they were expected to provide.29,44,49

In clinical contexts where the content of a portfolio
was often highly prescribed, portfolios were
experienced as bureaucratic instruments.35–37,45,46

Portfolios were more highly appreciated when

1939 Articles identified and
screened for retrieval
1132 PubMed

757 EMBASE
35 PsycInfo
15 ERIC

1853 Excluded by abstract review*
487 Not about portfolio   
948 No educational purposes
346 Not about medical education
72 No evaluative data

86 Selected for full-text review

56 Excluded after full-text review*
11 Not about portfolio
5 Not about medical students, 

residents or doctors
37 No evaluative data 
3 Multiple publications about 

same research findings

30 Articles included in the systematic
review

9 Pre-clinical undergraduate 
medical education

7 Undergraduate clinical 
clerkships

9 Specialist training
5 Continuing medical education

Figure 1 Selection of articles for review
*Some articles were excluded for multiple reasons
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learners were given a certain amount of freedom to
determine their content.32,50

Many studies reported the lack of adequate support
from mentors.20,31,35 Other studies confirmed that
mentoring by teachers, trainers or educational super-
visors made an important contribution to the success
of the portfolio.21,28,32,37,39–41,48 Mentors included
teachers, trainers, supervisors or peers.31 General
practice trainees made more use of their portfolios
when they had a supportive trainer.35,38,41 Because of
the significant impact of mentoring, it was difficult
sometimes to discriminate between the effects of the
mentor and the practicalities of completing the port-
folio itself.35 Obviously, mentoring requires teacher
and supervisor time.32 However, mentoring aimed at
stimulating the development of reflective ability32 and
deep learning strategies focused on comprehension
and understanding28,43 merited the effort.

Goal 2. Assessment

A study investigating the validity of portfolio assess-
ment51 demonstrated it was indeed a valid test of
reflective ability. Quality of reflection was the stron-
gest predictor of the final assessment grade. Other
criteria, such as lay-out and writing style, had negli-
gible effect. Six studies estimated the inter-rater
reliability of portfolios.45,46,48,51–53 The average reli-
ability across these 6 studies was 0.63, representing
the estimated reliability if one assessor were to be
randomly replaced by another. However, with 2, 3 or
4 raters, the reliability would increase to 0.77, 0.84
and 0.87, respectively. A value of 0.80 is usually
required for high-stakes tests.27 The studies suggested
that a number of measures had a positive impact on
inter-rater agreement: use of a small group of
(trained) assessors;45,46,51–53 discussion among the
raters before the actual assessment46,51–53 and after
assessing part of the portfolio,46,53 and the use of
global criteria with rubrics.45,46,53

In general, there was more support for the formal
assessment of portfolios from teachers and examiners
than from students themselves.36,44,45 For example, in
a study in which examiners were positive about the
use of portfolios for assessment, final year under-
graduate students reported that a comprehensive
portfolio with prescribed content involved far too
much paperwork and, if they were to be formally
assessed, they needed more advance information
about how to construct the portfolio.36

The use of the portfolio for assessment and learning
is often seen as conflicting: students may be less open

in their reflections when their portfolios are to be
assessed. However, 2 studies examining the combi-
nation of formative mentoring and summative
assessment in 1 portfolio reported that this was not
an issue. One study described mentors� reports that
portfolio assessment had no effect on students�
openness32 and another claimed that the combina-
tion of support and assessment did not appear to be
problematic for general practitioners and their CME
tutors.28 Two studies showed that if portfolios were
not formally assessed, other summative assessment
instruments were prioritised and the use of portfolios
tailed off.35,43

DISCUSSION

To our knowledge, this is the first systematic review of
the literature on portfolio use in medical education.
We found many descriptive articles, opinion papers
and commentaries on portfolio use. Only 30 of the
retrieved articles reported empirical data. The avail-
able evidence demonstrated that portfolios can sup-
port both the learning and assessment of more
general, yet essential, competencies in pre-clinical
undergraduate education, such as reflective ability,
personal and professional development, communi-
cation skills, and empathy towards terminally ill
patients and their families. This finding is consistent
with the evidence from a recent literature review of
portfolio use in nursing.54 Portfolios also have
potential as tools to organise workplace learning
during clerkships and postgraduate specialist train-
ing. Here, a more mixed picture emerged of con-
trasting poor and successful examples of portfolio
introduction at all stages of training. Our review is in
agreement with earlier literature, showing that sev-
eral key issues are decisive in the successful use of a
portfolio,55 and is consistent with findings from
studies in other disciplines. For example, in 1996 a
study in teacher education showed that, for a port-
folio to stimulate reflection, certain conditions had to
be met, including: a thorough introduction of the
portfolio and its intended use; student ownership;
a clear structure, and appropriate use of the portfolio
in discussions with mentors or trainers.56 McMullan
concluded in a recent study in nursing that portfolios
can be very effective as an assessment and learning
tool, but only if both students and mentors receive
clear guidelines and support for their use.57

McMullan noted that, without support and clear
guidelines, students and mentors became increas-
ingly stressed and demoralised about the use of
portfolios in practice.57 The studies highlight several
success factors for portfolio use.
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Success factors

The various goals of working with a portfolio need to
be clear but can be successfully combined.28,32

Portfolios can be used concurrently in both the
formative promotion of learning and summative
assessment. This is in contrast to previous debate
in the literature, where the use of portfolios for
assessment and learning was seen as conflicting
on the grounds that students may be less open in
their reflections when their portfolios are to be
assessed.58–60 From a systematic review of the litera-
ture, combining the 2 goals of learning and assess-
ment does not appear to cause problems. On the
contrary, summative assessment was found to be
important to ensure that portfolio learning main-
tained its status alongside other assessed subjects.35,43

It is advisable to regard a portfolio not as a separate,
independent instrument but as an activity that can be
integrated with other educational activities.21,22

Effectiveness of learning is enhanced by providing a
mentor to support the portfolio. Mentorship requires
a substantial time investment, but appears to be
crucial to successful portfolio use.21,28,32,35,37,39,41,43,48

The effectiveness of assessment can be enhanced
by combining the portfolio assessment with an
interview.22,36,47

A major challenge for the integration of a portfolio
into medical education is that its status must be
maintained in the eyes of assessment- driven students.
This review suggests that it must be part of the
institutional assessment procedures.32,35,43 We found
surprisingly high levels of inter-rater reliability in the
studies.45,46,48,51–53 This contrasts with findings in
other domains, such as for the teaching portfolios of
general practice trainers.61,62 The results of our review
suggest that assessment panels may be limited to 2 or 3
assessors depending on the stakes of the assessment.
Part of the success in achieving high reliabilities
appears to be attributable to the use of a small group of
trained assessors,45,46,51–53 specific assessor training
exercises,46,51–53 including benchmarking, assessor
discussion (before and intermediate) and use of
holistic scoring rubrics (global performance descrip-
tors).45,46,53 In her review of portfolio assessment in
nursing, McCready54 also calls for experienced asses-
sors, explicit guidelines for portfolio construction
and a holistic assessment procedure. The good news
seems to be that putting these appropriate measures
in place makes adequate assessment of portfolios
possible, without the need to prescribe the content and
structure of the portfolio in detail.63

Another issue that impacts on portfolio success is a
flexible learner-centred format. A rigid structure
in which every detail of portfolio content is pre-
scribed elicits negative reactions from portfolio users
and is regarded as counterproductive.28,32,35,36

Findings in this review and other literature56,57

appear to indicate that too much structure implies a
greater risk than too little structure. This does not
deny the fact that learners do need clear directions
and guidance to support the development and
assessment of broad competencies.29,57 However,
direction should be achieved through clear guide-
lines and well defined portfolio goals rather than
minute directives for every detail of the portfolio.57

Striking the right balance is crucial here.

Time, or rather lack of it, is another key issue. Many
learners who are asked to create a portfolio, and
their supervisors or mentors, are concerned
that building and judging portfolios will be
exceedingly time-consuming or downright
impossible.20,28,31,38,41,45,46,64 The finding that time
constraints appear to be less of a problem for pre-
clinical students may indicate that these students
have relatively more time at their disposal. For
learners in clinical settings, it is clearly difficult to
find time amidst the pressures of clinical practice.
Many of the portfolios described in the studies we
reviewed were not user-friendly and involved huge
amounts of paperwork, forcing portfolio users to
comply with strict and detailed guidelines.35,36,45,46

Too much specific obligatory content makes portfo-
lios bureaucratic, with the result that they both fail
to serve any educational purpose and force learners
to search for content outside their direct and lived
experiences.32,57

Table 1 summarises the factors promoting portfolio
success that emerged from this review.

Study limitations

Several limitations in this review should be consid-
ered. Firstly, the label �portfolio� refers to a broad
range of instruments. The purpose, context, struc-
ture and content of the portfolios described in the
literature reviewed here differed considerably.
Because of these differences and the variety of study
methods and study quality, it was not possible to use a
statistical meta-analytic approach. We attempted to
overcome this limitation by synthesising the data as
much as possible per context and per goal. Secondly,
the literature in medical education often lacks the
use of extensive medical subject headings, which
could have contributed to our non-retrieval of some

1229

� Blackwell Publishing Ltd 2007. MEDICAL EDUCATION 2007; 41: 1224–1233



studies. In addition, different labels were sometimes
used in the text of articles. Because we excluded
studies of instruments like logbooks, appraisals,
personal digital assistants and personal development
plans, we may have missed studies in which they
were used similarly to portfolios if the authors did
not use the term �portfolio�. Although we manually
searched reference lists to overcome these subject
heading and label limitations, we may have missed
some studies. Thirdly, many studies lacked a full
description of the actual portfolio, the portfolio
introduction, the study method, data analysis and
outcomes. This limited our ability to describe the
studies more fully or to generalise more. Finally, in
some studies it was not possible to distinguish
whether the observed outcomes were the result of
working with a portfolio or of mentoring35 or other
educational activities.21,22,28 We believe, however,
that future studies should not try to solve this
limitation, as this review showed the crucial impor-
tance of integrating portfolios and mentoring in
the curriculum.

Implications for research and practice

The results of this review show that many questions
regarding portfolio use are still unanswered and this
has important implications for both research and
practice. We found many studies where the descrip-
tion of the portfolio structure and its implementation
were inadequate. In view of the wide variation in
portfolio formats, researchers and peer reviewers
should insist that details of portfolio structure
(purpose, content, mentoring and assessment)25 are
given, along with the context in which the portfolio
was implemented, to ensure that papers can be
critically appraised by others in an adequate fashion.

Although the literature indicates that portfolios are
not always successful, many studies did not examine
how they were implemented and why they failed. We
found no studies investigating the influence of the
context in which a portfolio is introduced. To claim
success for an educational intervention, such as the
portfolio, researchers need to look carefully at the
intervention in practical settings.65

The implementation of a portfolio requires greater
rigour than we encountered in many papers. This
lack of scientific rigour may account for our disap-
pointing finding that there was no trend toward
improvement in portfolio delivery over the time-span
represented by these studies.

Future portfolio research could focus on the user-
friendliness or feasibility of portfolios and address
time constraints (e.g. by ensuring that portfolios are
supported by curriculum arrangements, such as
protected time for learning),66 the merits of holistic
assessment procedures, and the competences of
effective portfolio mentors.
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Table 1 Summary of factors promoting portfolio success

Factor Recommendation

Goals Clearly introduce the goals of working with a portfolio
Combine goals (learning and assessment)

Introducing the portfolio Provide clear guidelines about the procedure, the format and the content
Be cautious for problems with information technology

Mentoring ⁄ interaction Provide mentoring by teachers, trainers, supervisors or peers
Assessment Use assessment panels of 2)3 assessors depending on the stakes of the assessment

Train assessors
Use holistic scoring rubrics (global performance descriptors)

Portfolio format Use a hands-on introduction with a briefing on the portfolio�s purpose and the procedures
Keep the portfolio format flexible
Avoid being overly prescriptive about the portfolio content
Avoid too much paperwork

Position in the curriculum Integrate the portfolio into other educational activities in the curriculum
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