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Abstract: While learning portfolios have been used by students enrolled in formal education
courses for over 20 years, their potential to assist health professionals with their learning activ-
ities remains relatively unexplored. The increasing need for health professionals to manage change
efficiently and the central role of practice-based self-directed learning provide the impetus for
educators to find ways of assisting professionals to enhance the quality of their learning activi-
ties. This article explores the potential of the portfolio to enhance the quality of an individual's
learning activities while respecting their desire for control of the education process. Physicians
using a new computer software program called PCDiary report that it helps them to review and
appraise their learning activities. It is predicted, based on these early experiences, that the inte-
gration of computer and telecommunications technology and the traditional learning portfolio
will produce a new generation of interactive learning tools. PCDiary, and future computer-based
learning tools, will stand or fall on their ability to assist professionals to plan and appraise learn-
ing activities generated from their practice experiences. Computer “smart” portfolios will enhance
learner interaction in ways that preserve the autonomy of independent learners. They will also
be useful tools to research ways of helping professionals with their continuing learning.
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Portfolios were first introduced to students in the
visual arts in the 1970s with the intent of engen-
dering feelings of self-control over their learning
and to promote reflective thinking. Their use in the
health professions has for the most part been lim-
ited to the assessment and recertification of nurses
and midwives in select jurisdictions. Brown' defines
a learning portfolio as “a collection of evidence
which demonstrates the continuing acquisition of
knowledge, skills, attitudes, understanding and
achievements. ..reflecting the current stages of
development and activity of the individual.” A
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personal portfolio may contain artifacts, including
personal activities, presentations, and papers that
document the scholarly accomplishments of the
individual; documentation of attendance at edu-
cation sessions; records of formal evaluations; and
journal or diary entries that document the student’s
insight into their professional development. Out-
side of the visual arts, learning portfolios have
been tried only in limited circumstances.’ This
article explores the potential for portfolios to assist
physicians and other health professionals to enhance
their practice-based learning activities.

Use of Portfolios by Health Professionals
Portfolios are used in nursing education for the cer-

tification of skill levels of practical nurses seek-
ing entry into university baccalaureate programs;**
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as a way of recording continuing education(CE)
achievements;’ and for recertification in the United
Kingdom.$ Jasper’ perceives the potential of the
portfolio in nursing to be wider than an instrument
for certification, providing a record of knowledge
embedded in practice and contributing to the
description of nursing’s expertise. In keeping with
the original intent for portfolios, Jensen and Say-
lor® describe their potential in formal nursing
education to “reconnect the nursing student to the
practice elements of a discipline through an active,
reflective learning process.” Research studies con-
firm that physicians, like other professionals, learn
and change naturally by solving problems and by
taking ownership of their learning in a purpose-
ful manner.® These studies, and those cited by
Candy® exploring the components of autodidactic
competence, as well as the work of Schon'® on the
rolg of practice reflection in learning in the work-
place, provide the impetus for continuing educa-
tors to explore the use of portfolios to enhance the
quality of self-directed learning undertaken by
health professionals, Only one published report
could be found on portfolio-based learning in
postgraduate and continuing medical education
(CME). Pietroni and colleagues!! recommended
portfolio-based learning to physicians and trainees
of the Royal College of General Practitioners in
the United Kingdom. These workers recognize
that, while the profession places emphasis on
hours of attendance at formal education courses,
individual physicians are increasingly dependent
on practice-based experiential learning to keep
up to date. They contend that keeping a portfolio
could assist the physician learner with “the criti-
cal intellectual task of moving from a description
of an experience to the identification of the learn-
ing derived from that €Xxperience....”

The contents of portfolios described in the
literature vary with their intended purpose. Port-
folios designed as strategies for assessment are
heavily structured and standardized. Brown'
~ describes the documentation required for recerti-
fication for nurses as 3 “learning profile” rather
than a portfolio, defining it as a “public document

constructed according to externally applied crite-
ria and used for regulatory purposes.” The contents
of the personal profile required by the United
Kingdom Central Council for Nursing include
“pre- and postregistration education, employment
and professional education history, record of statu-
tory 5 days professional development, and infor-
mation relating to the Council’s requirements.”
Jensen and Saylor® instruct their nursing students
that the portfolio “represents an artifact that we can
use to look more deliberately at your experiences
in this course. The portfolio is your own creation
and can include papers, journal entries, examples
of classroom work or anything else that is mean-
ingful to you and Tepresents your growth and
understanding in this area.” The portfoljos
described by Pietroni et al." and Jarvinen and
Kohonen' are intended to enhance experiential
learning and are based op Kolb’s model of expe-
riential learning. The portfolio designed for physi-
cian trainees by Pietronj et a] 1! follows a sequence
of steps: “first, the identification of experiences
which the learner defines as significant. .. Next,
the identification of what learning arose from
these experiences, and how that leamning can be
demonstrated in practice; then, the identification
of further learning needs; and finally, ways in
which these can be met.” In keeping with the
original intent for the tool, this portfolio is designed
primarily to assist the learner to learn from
experience.

Impact of Portfolios on the Learner and the
Learning Process

The multiplicity of approaches to the study of
self-directed learning reported in the litaratuie
provides a variety of options for exploring the
impact that portfolios may have on a physician’s
learning activities. Portfolios may exert their
effects on the individua) (e.g., keeping a portfo-
lio may enhance learner satisfaction, self-effi-
cacy, and motivation), on the learning process
(e.g., keeping a portfolio may assist the physician
to decide what needs to be learned), and on the




~r v —— J.

Parboosingh

integration of learning into practice (e.g., keeping
a portfolio may assist the physician to evaluate the
impact of new learning on his or her practice). The
usefulness of portfolios to the learning process may
vary with the type of learning project undertaken
and the stage in the project that the learner has
reached. For instance, portfolios may be of lim-
ited use,in the early stages of learning about a new
field when the learner does not know enough
about the subject to raise relevant questions. On
the other hand, a portfolio may add structure to the
serendipitous, incidental, and random nature of the
typical adult’s learning activities. They may be
designed to assist learners at the beginning of a pro-
ject to “hold conversations with themselves,”
thereby defining the question and reflecting on its
relevance to their world. Differentiating new infor-
mation gleaned, for example, while solving a
patient’s problem, from that which has meaning
to personal development, requires a clear image
of one’s zones of mastery' as well as a capacity
for reflective thinking. Keeping a learning port-
folio may assist the learner to respect the differ-
ences between memorizing facts and the more
desirable behavior of abstracting new meaning
and interpretations. In other words, keeping a
portfolio fosters the higher categories of learning,
namely, learning as making sense or abstracting
meaning and learning as interpreting and under-
standing reality in a different way. The integration
of computer and telecommunications technology
will produce new types of learning portfolios that
will guide learners through these processes and
enhance the quality of their self-education with-
out compromising feelings of ownership and self-
efficacy engendered by independent learning. The
PCDiary software described here represents a new
generation of computer “smart” portfolios.

PCDiary: Software to Assist Physicians to
Create a Learning Portfolio

The MOCOMP® diary is designed to encourage
specialist physicians and surgeons in the Mainte-
nance of Competence (MOCOMP®) Program of
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the Royal College of Physicians and Surgeons of
Canada to create a portfolio of learning based on
their practice experiences. A report on the use of
the MOCOMP diary has been published else-
where."” The Appendix displays a sample of the
items from the portfolio of an internist. A com-
puterized version of the diary, termed PCDiary, has
been used by 200 physician volunteers over a
period of 18 months. The front screen of the Win-
dows version of the author’s diary is shown in Fig-
ure 1. The initial feedback from physicians using
PCDiary suggests that the interactive features of
the software enhance its potential to influence the
learning process. PCDiary is designed to assist
physicians to apply Schon’s model of reflective
practice'® to their self-directed learning. Having
learned something new while solving a patient’s
problem or as a consequence of attending an edu-
cational program, the physician can use the soft-
ware to reflect on the new information and to
speculate on its potential impact on their exper-
tise or zone of mastery.'® An item of learning is
defined as new, or revision of old, knowledge,
skills, or attitudes that the physician perceives
has enhanced his or her expertise or ability to
apply that expertise in practice. The item is entered
in the software in the form of a question,*a strat-
egy that is said to encourage deep-level learning.®
The software requests the physician to reflect on
what triggered the question and to think of the
impact of the new learning on his or her expertise.
These features encourage the user to be selective
by reflecting on the interface between an item of
new information, the physician’s image of the
zone of mastery on which the learning may impact,
and the outcome intended for the learning. For
instance, if the physician assigns “I will modify
my practice” as the outcome code to an item of
learning, the software then requests the physician
to describe how they intend to modify their prac-
tice. PCDiary encourages physicians to focus on
the purpose of the learning and to clarify the image
of its potential to impact on their expertise, two
features that Fox et al.? report increases the like-
lihood that learning will result in a change in
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Figure 1
PCDiary files. This entry is the first of a series of
entries recorded under the topic area designated

Sample entry taken from the author’s

*“learning in practice,” which the author created in
his diary to record items of learning related to the
PCDiary project. As shown in the screen face, the
research project was the stimulus to the item; several

r_esourées, recorded in a separate reference file, were

used to accomplish the project. The project, which
took 2 hours to outline, is ongoing. Several further
diary entries have been made and a strategy has been
implemented to continuously monitor the literature
on the subject.

behavior. The software enables users to search
and sort items of learning by topic, by stimulus,
and by the assigned outcome. For instance, the
physician may print a list of items to which he or
she has assigned the outcome code “I will mod-
ify my practice” with the intent of ensuring that
they make the necessary changes in practice. The
search and sort capabilities of PCDiary provide
feedback of learning and engender ownership as
well as feelings of accomplishment, both of which
motivate independent learners. '

The integration of computer and telecommu-
nications technology into the design of personal
learning portfolios will enable learners to net-
work with peers and mentors during the learning
process, strategies that are said to enhance deep
learning and reflective thinking. At present,
PCDiary users contribute diary entries (consisting
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of the question, the stimulus, resources used to
accomplish the learning, and the intended out-
come) anonymously by modem transfer of data to
a central database. In the future, they will be able
to search the database from their home comput-
ers to find out what their peers are learning and
their intent to make changes in their practices.
Adult learners are motivated by knowledge of the
learning activities of their peers and mentors. The
concept of a central “depository” of items of learn-
ing, carefully selected by experts building personal
portfolios of learning, is intriguing. As well as
keeping experts aware of the learning activities of
their peers, such a library of questions, equipped
with free text search engines on a website, could
become a valuable source of educational needs for
CE providers and program planners and a useful
source of information for planners of residency cur-
ricula and certification examinations.

Barriers to Introducing PCDiary

PCDiary software is presently being used by a rel-
atively small number of physicians. While a lack
of computer skills is a significant barrier to its use,
it must also be remembered that physicians are not
accustomed to expressing the outcome of their
educational activities in terms of items of learning
or recording its impact on their expertise. Although
physicians most commonly use independent learn-
ing resources such as reading articles to keep up
to date, self-directed learning has never been legit-
imized by the profession. Indeed, as Candy” states,
“spending years in teacher centered educational set-
tings has likely reduced many professionals to
passive learners and deprived them of the confi-
dence to take charge of their own learning.” This
educational background engenders feelings of inse-
curity and threatens their self-efficacy, a major
determinant, according to Mann,'* in “people’s
choice of what to do, how long to persevere, how
much effort to expend and whether tasks are
approached anxiously or assuredly.” Mann, refer-
ring to Bandura’s social cognitive theory, points out
that success in learning generates confidence in the
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learner to undertake more challenging tasks. Feed-
back from focus groups of PCDiary users suggests
that the software has the potential to motivate
physicians to undertake learning projects. As one
physician user of PCDiary stated, “PCDiary allows
you to put all the stuff in and then you print out your
listing and you can say, hey I did all of that. That’s
great!” It will take time, and perhaps a shift in the
culture of the profession and a shift in the locus of
control within individual physicians, before we
begin to give priority to the planning of our pro-
fessional development. The term “personal mas-
tery” is used by Senge'’ to describe the discipline
of personal growth and learning. He states: “When
personal mastery becomes a discipline — an activ-
ity we integrate into our lives — it embodies two
underlying movements. The first is continually
clarifying what is important to us. .. The second is
continually learning how to see current reality
more clearly...” Keeping both a personal vision and
a clear picture of current reality before us gener-
ates, according to Senge, a creative tension or
intrinsic driving force that strives to bring them
together. Senge states: “Learning in this context
does not mean acquiring more information, but
expanding the ability to produce the results we
truly want in life.” People with high levels of per-
sonal mastery are not driven by the prospect of a
reward for “arriving;” they live in a continual
learning mode in which the journey is the reward.
Industry’s interest in professionals with high lev-
els of personal mastery is, according to O’Brien,
president of Hanover Insurance (cited by Senge),'*
based on observations that they tend to take more
initiatives, have a broader and deeper sense of

. responsibility in their work, and learn faster than

their colleagues. It may be predicted that physicians
with high levels of personal mastery will find
PCDiary and future interactive portfolios to be
useful in the management of their continuing pro-
fessional development. They likely exhibit the
characteristics of autonomous learners, as sum-
marized by Candy;’ score high on the Guglielmino
self-directed readiness scales,'® indicating their
openness to learning; and have an intrinsic interest
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in meaningful learning. In contrast, physicians
who are dependent on more traditional provider-
centered or mandatory approaches to CME will not
be motivated to use the PCDiary or other forms of
portfolios. These professionals tend to perceive
education as the transmission of knowledge and will
likely be driven to their learning by extrinsic inter-
ests, such as passing examinations or gaining qual-
ifications. These hypotheses are supported by the
work of Bligh,'” who, applying the Guglielmino
self-directed learning readiness scale to general
practitioner trainees in the UK, identified three
principal factors from the analysis: enjoyment and
enthusiasm for learning, a positive self-concept
as a learner, and a factor suggesting a reproducing
or memorizing orientation to learning. The intrigu-
ing question worthy of researching is, can PCDi-
ary and other forms of computer portfolios help
physicians and trainees to enhance the quality of
their self-directed learning and develop high lev-
els of personal mastery? Do physicians who use
PCDiary as a learning portfolio provide a more
objective assessment of their practice needs than
their colleagues?

Learning Portfolios Describe the Qualities of
a Professional

The recent interest shown by the health professions
in portfolios lies in their potential role as an assess-
ment strategy for the purposes of accreditation
and recertification. Jensen and Saylor 3 state: “As
educators face ever increasing demands to prepare
thinking practitioners, the limits of standardized
testing and normal curves are clearer and ... edu-
cators seck alternatives to past assessment meth-
ods.” Compared with traditional methods, the
portfolio presents a more attractive method of
assessment for individual practitioners who have
developed unique practices based on their special
interests and expertise. However, while a portfo-
lio may best describe an individual’s professional
qualities, validation of the data and the setting of
standards remain problematic. Portfolios provide
excellent opportunities to evaluate the qualities of
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€xperts outside of their knowledge base, includ-
ing their ability to learn from practice, to make
Jjudgments, take risks, develop leadership skills, and
S0 on.'® The documentation created by PCbDiary
can be used to assess the learning abilities of its
user, referred to by Candy as “autodidactic com-
petence.” The term is a] embracing and includes
the ability to self-monitor, to use educational
resources appropriately, be selective in the adop-
tion of new practices, and be knowledgeabie of the
changes his or her peers across the country are
introducing into their practices. In this context, the
portfolio of learning created by the diary can be
used to identify physicians with leadership skills
who manage change efficiently and are personally
empowered to take charge of their professional
development. Indeed, industry’s primary interest
in identifying professionals with personal mastery
is to head hunt them for senior executive positions.
These considerations Create a dilemma since PCDj.-
ary, like other learning portfolios, should primar-
ily be used as a too] to enhance personal learning
and the satisfaction that goes with intn'nsically
motivated lifelong learning.

Conclusions

While learning portfoljos have been used by stu-
dents for over 20 years, their potential to enhance
learning in health professionals remains rela-
tively unexplored. The increasing need for health
professionals to manage change efficiently and the
central role of practice-based self-directed learn-
ing provide the impetus for educators to find
ways of assisting professionals to enhance the
quality of their learning activitjes, This article
makes the case that the integration of computer
and telecommunications technology into the tra-
ditional learning portfolio will produce a new
generation of interactive learning tools that will
enhance learner interaction in ways that preserve
the autonomy of self-directed independent learn-
ers while at the same time providing useful tools
for research into the learning activities of health
professionals.
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APPENDIX A
01.12.95 1994 LEARNING PORTFOLIO
Outcome: I will modify my practice
1 12.02.94 mmmmm;m interpretation of thyroid funciton tests in the eiderly

hypothroi
Stimalus:  3) Audit of a clinical or lab practice
Resource: 1) Reading articles, journals, texts

2) 04.03.94 What is the role of ine in the RA?
Stimuus: 4) Reading (scanning) literature
Resource: 1) Reading articles, journals, texts
Resource:  6) Teaching, Research, Publication. Presentation

3) 09.03.94 mwwnmmnwudmwmmw«m
tricular ias?

veal
Stimulus:  3) Audit of a clinical or lab practice
Resource: 1) Reading anticles, journals, texts
Resource:  6) Teaching, Research, Publication, Presentation

4 06.05.94 Are the causes of fluctuating neurologic signs in MM?
Stinwius: l)mmgmemmpmuflwmlmkmorpmﬂem
Resource: 1) Reading articies, journals, texts
Resource:  2) CME Project

5) 23.06.94 What are the indications and i of anti-thyroid icai in pateints with
Hyperthyroidism?
Stimulus: t)hlﬁut}:mmnxdnmmmpﬁmlorpmbkm
Resource: 1) Reading articles, journals, texts

6) 13.07.94 What is the long term prognosis aof patieats wha present with Chronic Fatigue
Syndrome

Stimulus: 3) Audit of  clinicat or tab practice
Resource: 1) Reading articles, journals. texts

n 25.09.94 Mpmwvemimwwuhmmndm;hmm
Stenosis?
Stimulus: 3} Audit of a clinical or labl practice
Resource: 1) Reading articles, journals, texts

3 25.09.94 Which treatment has the greatest efficacy in preventing DVT following total hip
replacement?
Stimulus: l)Dnn'nnhemwoﬁwmmiaumpmﬂun
Resource: 1) Reading articles, journals, texts
9) 25.09.94 What is the value of upright Tilt Table Testing in in the evaluation of syncope of
uncertain et ?
Stimulus: 1) During the managementof a current patient or problem
Resource: 1) Reading articles, journals, texts
Resource:  2) CME Project

10)  25.09.94 What is the role of ia in the & P of the Osmotic Dy
?
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(Winter):39-46.
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1992; 26:497-502.

18. Paulson FL, Paulson PR, Meyer CA. What
makes a portfolio a portfolio. Eight thoughtful
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February:60-63.
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1) 280994 Wmummofd«plpuamwuewwilhhym7
Stimulus: 4) Reading (scanning) literature
Resource: 1) Reading articles, journasl, texts
Resource: 6) Teaching, Research, Publication, Presentation

12)  15.10.94 What antinasrhythmic drug(s) are appropriate for the treatment of symptomatic VT in
paticnts with known ischemic congestive heart failure?
Stimulus: l)mmmxdnmlmum
Resource: 1) Reading articies, journals, texts
Resource: 6) Teaching, Research, Publication, Presentation

13)  08.11.94 Is low dosc aspirin in the
Stimulus: 3} Audit of a clinical or lab practice
Resource: 1) Reading articies, journals, texts
Resource: 6) Teaching, Research, Publication, Presentation

ion or treatment of pr

Qm:l-mmutummﬂommbd‘mmoﬂyingmm.

14} 04.03.94 Is there a benefit fromt he detiberate Prooperative increase in oxygen delivery on mortality
of high risk surgical patients?
Stimulus: 4) Reading (scanning) literature
Resource: 1 ing articles, journals, texts
Resource: 6) Teaching, Research, Publication, Preseatation

15)  04.03.94 mmgwmmmwmamw
diseage?

Stimulus:  4) Reading (scanning) literature
Resource: 1) Reading articles, journals, texts
Resource:  6) Teaching. Research, Publication, Presentation
16)  23.06.94 What is the role of Percussion in the detection of plevral cffusion?
Stimulus:  3) Audit of a clinical or Iab practice
Resource: 1) Reading articles, journals, texts

1 25094 chmmixheumimuonolmeuverinwwun‘enwgmem?
Stimulus: l)Aﬁumrieuinnhcmmmdemwxm

Ommmezlnnoneedwmnﬂymm

18)  09.03.9 What is the impact of anii therapy on LVH
Stimulus:  3) Audit of a clinical or Iab practice
Reource: 1) Reading articles, journals, texts

19)  09.03.94 What is the impact of ACEI therapy on diabetic nephropathy?
Stimulus: Z)Aﬁnmmiummnagemdmdm:mm
Resource:  |) Reading articies, journals, texts
Rescurce:  2) CME Project

20) 250994 mummummmnmwmmumnawmm
ive DVT?
Stimujus: 2)An=mm;themmmofmemmpﬁem”
Resource: 1) Reading articles, journals, texts




