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Introduction: This study explores the numbers of learning resources
physicians use at each stage in self-directed learning episodes
addressing general problems.

Materials and Methods: A survey of a statewide random sample of
doctors estimated the number of resources used at each stage in solving
various general problems.

Results: The 50% response rate for faculty allowed generalization of
findings to the population of these physicians; the rate for nonfaculty
physicians was too low to allow generalization. Faculty findings showed
(1) broader resource use in learning about diseases than diagnosis or
therapeutics, (2) comparable numbers of resources used in deciding
whether to take on the learning problem and learning the required
skills and knowledge, (3) greater numbers of resources selected to
evaluate the problem and to learn the required skills and knowledge
than to gain experience with the newly learned skills and knowledge,
and (4) support for assertions that doctors value learning resources that
are accessible, applicable, familiar, and time effective.

Discussion: The findings were interpreted in light of theory
describing physicians’ self-directed learning episodes, and implications
are presented for physicians-in-training, physicians, and medical
librarians.

INTRODUCTION

Background

A rich literature exists describing the learning resourc-
es that doctors access (e.g., meta-analyses by Haug [1]
and Verhoeven, Boerma, and Meyboom-de Jong [2]),
and there is a growing literature on the stages prac-
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ticing physicians work through in self-directed learn-
ing (e.g., see Fox and Bennett’s summary [3] and the
literature review in Slotnick’s empirical study [4]).
However, there is no mention of stages of learning in
the first set of studies, while there is only one mention
of numbers of learning resources used across stages in
the second set. Thus, against a thin empirical back-
ground, the researchers sought an answer to the re-
search question ‘‘how does learning-resource use
change over the stages of physician learning?’’ Objec-
tives for this study included exploring resource use (1)
from one stage of physician learning to the next, (2)
across different problems doctors encounter, and (3)
for academic versus nonacademic physicians.
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Table 1
Stages in physicians’ learning episodes

Stage Activities

Scanning The physician scans the environment for (1)
potential problems to solve and (2) potential
learning resources that may be of value at
some point in the future.

Evaluating The physician evaluates potential problems in
deciding whether to take them on.

Learning skills and knowl-
edge

The physician learns the skills and knowledge
anticipated to resolve the problem that precip-
itated learning.

Gaining experience The physician first uses the newly learned
skills and knowledge and continues until the
patient’s problem is managed (specific prob-
lem) or the doctor comfortably uses the skills
and knowledge learned (general problem). At
this point, the doctor is comfortable with both
the range of problems that can be handled
and the range of ways in which the skills and
knowledge can be used.

Physician learning

Physicians earn their living by solving problems that
patients bring them, and they get better at this through
both experience [5, 6] and the insights that come from
reflecting on that experience. Indeed, we take learning
to be precisely the process of deriving insights through
reflection on experience, insights that are useful in
solving problems in the future [7]. Though learning
that occurs in the course of clinical practice has been
described for curbside consultation [8, 9] and interac-
tions with pharmaceutical representatives [10], we be-
lieve a more useful analysis for understanding how
doctors learn arises from consideration of the stages
of self-directed learning mentioned in the preceding
paragraph. Such an analysis would also consider how
learning varies with both the type of problem precipi-
tating the learning episodes (i.e., specific problems,
which typically concern individual patients and are re-
solved quickly, as opposed to general problems, which
typically concern bodies of skills and knowledge and
progress more slowly [11]), as well as the stage doctors
are at in learning to solve the problem at hand [12–
14]. Stages in individual learning episodes [15] are
presented in Table 1.

The only literature bearing on the question of how
many learning resources doctors use at each stage
comes from Fox and colleagues’ observation that the
number decreases with advancing stages in self-di-
rected learning [16]. This conclusion is limited, be-
cause the study considered a single specialty only,
looked at adoption of innovation versus day-to-day
learning, and came from a survey with a 32% response
rate and no non-respondent study [17].

Physicians’ use of learning resources

Physicians encounter the need for five kinds of infor-
mation [18, 19], and they satisfy these needs by using

particular learning resources in routine ways. They
further value the learning resources according to cri-
teria that are largely practical in nature.

Among the kinds of information, two are local va-
rieties—logistic concerning issues such as how to or-
der lab tests and epidemiologic concerning issues such
as community prevalences for specific diseases. Two
others bear on patients—patient information describ-
ing the patient specifically and patient-focused infor-
mation such as what the doctor knows and can bring
to bear to the patient at hand. Research on sources
used to locate patient-focused information indicates
that characteristics predictive of use by doctors include
resource accessability [20], clinical applicability of the
information provided [21], doctors’ familiarity with
the resource [22, 23], and the return of much useful
information per unit time spent [24–26]. The attribute
shared by these criteria is practicality, which we con-
sider to be a defining characteristic of clinical medi-
cine.

The last kind of information is general medical
knowledge and life-long medical learning [27], and
our reading of its description suggests it is used in
addressing general problems. General medical knowl-
edge and lifelong learning information commonly ap-
pear in the medical research literature (described as
frequently unrelated to doctors’ clinical practice ques-
tions [28, 29]) and in clinically useful materials such
as review articles, consensus statements, practice
guidelines, and textbooks. Criteria for evaluating clin-
ically useful materials include the quality of the un-
derlying science, the quality of the explanations of clin-
ical principles and applications, and the fit of articles’
recommendations to the clinicians’ needs; the latter
two criteria again reflect clinical medicine’s practicali-
ty.

Discussing the kinds of information sought and the
criteria for evaluating the resources providing it begs
the question of which information sources physicians
use, and so we now turn to that issue. The meta-anal-
yses cited earlier summarize physicians’ use of sources
of skills and knowledge, one study dealing with doc-
tors generally [30] and the other with family physi-
cians specifically [31]. Both show that consultations
and print materials are the primary information sourc-
es, though findings vary depending on how ‘‘print’’ is
defined. This definition is important because textbooks
are used differently than journals (probably reflecting
the nature of the question precipitating the doctors’
search for information [32]). Doctors use texts for basic
topics that have not been visited in a while or when
seeking a historical perspective and journal articles
when more up-to-date information is needed [33].

Colleagues in the clinician-learner’s specialty and
other specialities are also sources of general medical
knowledge and lifelong learning. These people help
the clinician ‘‘evaluate and validate the medical devel-
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opments’’ reported in research articles and reviews
[34], a reality necessitated by the doctors’ often having
difficulty seeing how research findings apply to their
clinical questions [35, 36]. Beyond helping apply re-
search findings, colleagues also offer reassurance—an
important outcome when doctors are trying things
they have never done before [37, 38].

Continuing medical education (CME) is also a
source of general medical information and skill. Doc-
tors participate in CME for three reasons: to accrue
CME credit, to learn solutions to specific and general
problems, and to interact with other attendees [39]. At
the same time, they decide to attend CME sessions
based on five considerations: the availability of CME
credit, the relevance of the topic to the doctor’s existing
needs, the doctors’ scheduling conflicts, the speakers’
reputations, and the costs of attendance [40].

The meta-analyses also offer observations on how
doctors used learning resources. Concerning individ-
ual resources, physicians use available materials, so
personal libraries are used more often than medical
libraries [41]. Further, and as noted, consultants often
link research findings to particular doctors’ clinical
needs [42]. Concerning resources more generally,
Means (cited in Verhoven and colleagues [43]) reports
that resource use is related to doctors’ current stage in
the information seeking process. Cost factors, such as
time and energy, appear to be more important in se-
lecting sources than quality issues, such as complete-
ness and reliability of the information source [44]. As-
pects of low costs, mentioned earlier as attributes of
useful resources, include easy accessibility to the in-
formation (e.g., locating and searching the source),
comprehensibility of the found information, and rele-
vance of the information to the clinical issue at hand.
Thus physicians are familiar with information sources
they use regularly, and these are the sources that are
easily accessible.

Other studies report that doctors use information
sources in routine ways during learning that occurs in
clinical practice (e.g., in curbside consultations [45, 46]
or interactions with pharmaceutical representatives
[47]), and they have procedures for valuing different
information sources [48]. In reviewing reports of orig-
inal research, for example, doctors entertain decreas-
ing confidence in what they read moving from ran-
domized controlled trials to prospective studies to ret-
rospective studies to case studies [49]. These routine
approaches can be related to physicians’ responsibili-
ties, because researchers and teachers make heavier
use of learning resources than others [50, 51].

Finally, physicians decide whether and how to use
learning resources based on prior experiences with
those resources [52, 53]. This is important, because pri-
or experiences lead to expectations that may foreclose
their decisions to seek answers to patient care ques-
tions [54–56].

Research hypothesis

Doctors turn primarily to learning sources well known
to them (journals in their offices and consultants they
know) in solving specific problems, and they use those
same resources as well as professional meetings in ad-
dressing general problems [57–59]. Given this back-
ground and Fox and colleagues’ finding that the num-
ber of resources declined from stage to stage across
learning episodes, we addressed the research question
‘‘How does learning resource use change over the
stages of physician learning?’’ by testing the research
hypothesis that ‘‘The number of resources declines
from evaluating the problem to learning the skills and
knowledge to gaining experience.’’

We chose as our dependent variable the total num-
ber of resources used (rather than breaking the re-
sources down into categories) for three reasons. First,
it was not clear that the number of resources used did,
in fact, change, and this issue needed to be addressed
before categories of resources could be meaningfully
examined. Second, it was not clear which categories of
measures should be used because resources could be
cataloged in a variety of ways (e.g., format, as in print,
human, electronic; and frequency of use, as in com-
monly used, less commonly used, rarely used), and
there was no evidence favoring one categorization
scheme over the others. Third, we believed such an
investigation was appropriate as a follow-up to studies
such as this one, because we anticipated our findings
might offer guidance in casting hypotheses for further
investigations.

MATERIALS AND METHODS

Sampling

The population of 1,210 physicians practicing in North
Dakota was stratified according to whether doctors
held faculty appointments at the state’s medical school.
Seven hundred fifty-five held full-time and clinical ap-
pointees, and 455 doctors had no such appointments.
Respondents were sampled randomly from within
these strata [60].

Questionnaire development

We limited ourselves to general learning problems in
the mailed survey, because specific problems resolved
quickly and so were not well addressed by the kinds
of data collection activities we used. We sent a ques-
tionnaire about solving general problems with a letter
signed by the medical school dean and the chair of a
committee studying the school’s CME activities. Two
weeks later, a second letter and questionnaire went to
doctors who had not yet responded.

The questionnaire presented twelve scenarios rep-
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Table 2
Available learning resources

Resource category Specific learning resources

Personal resources Personal files (e.g., articles, handouts), per-
sonal experiences (e.g., patients seen)

Literature searches Computer-based services, bibliographies in
books and articles, librarians, consultant-rec-
ommended readings

Human resources Patients and families, same-specialty physi-
cians, other specialty consultants, research-
ers and professors, and drug and medical de-
vice people.

Journals Journals the doctor subscribes to, journals in
the medical library, review articles, original re-
search, case reports, abstracts and brief re-
ports, editorials

Public information Newspapers, magazines, Web
Technological resources Education television, Audio-Digest and other

audiotapes, videotapes, computer-based ac-
tivities (e.g., specialty society home pages)

Texts Texts in the doctor’s specialty, other specialty
texts, references in the doctor’s specialty, oth-
er specialties references, research mono-
graphs

Meetings and courses Local hospital CME activities, school of med-
icine CME activities, specialty society CME
activities, medical association CME activities,
conversations with other doctors attending
meetings, poster sessions at meetings, meet-
ings run by pharmaceutical and device man-
ufacturing companies, courses offered at re-
gional centers of excellence, on-the-job
training supervised by colleagues, meeting
proceedings

resenting four general problems at three learning stag-
es (evaluating the problem, learning the skills and
knowledge, and gaining experience). We did not con-
sider the scanning stage, because it is completed quick-
ly and on an affective basis [61], whereas the other
stages are more deliberative, take longer to complete,
and lend themselves better to the kind of data collec-
tion undertaken here. The problems concerned up-
dates in the following areas:
n Disease: The update covered a regularly encountered
disease.
n Diagnostic approach: The update covered an approach
to diagnosing a commonly seen disease.
n Therapeutic approach: The update covered a common
therapeutic approach.
n Therapeutic technique: The update covered a specific
therapeutic technique.

Respondents were asked to identify learning re-
sources (Table 2) Dr. A, a hypothetical physician in the
respondent’s specialty, might use to learn about each
problem at each stage. This projective approach avoid-
ed respondents’ indicating what they thought we
wanted (because the decisions were Dr. A’s and not
theirs) and their being concerned about how we might
view their choices (again, because the decisions were
Dr. A’s). When physicians were asked to indicate what
a hypothetical doctor would do, they drew on their
experiences and, we believed, they were less concerned

about how researchers would view the hypothetical
doctor. This point will be considered again under
‘‘Limitations of the Study.’’

Demographic questions collected data on respon-
dents including undergraduate medical education,
post-graduate training, board certification, years of ex-
perience, gender, marital status, and presence of chil-
dren at home, which bears on attendance at away-
from-home CME activities [62]. The draft instrument
was prepared by the lead author of the research team
and reviewed for clarity of meaning to physicians by
the physician on the research team. Though the review
specifically sought instances where wording was ei-
ther unclear or ambiguous, no such instances were
found. This fact, and the utter simplicity of the ques-
tionnaire (Appendix), militated against a full field test.
We also invited participants to call us if there were
problems or questions, so the telephone number of the
senior author was provided. No such calls were re-
ceived.

Data analysis

Demographics. Parameter estimates were to be com-
puted within both faculty and nonfaculty strata and
statewide using equations appropriate to stratified
random sampling. We anticipated comparing faculty
and nonfaculty demographics using t tests for contin-
uous data, odds ratios, and differences between un-
correlated proportions as appropriate for dichotomous
data.

Use of each learning resource. We expected to tabu-
late the proportion and standard error for each re-
source within each stratum and for the statewide pop-
ulation. The resources were then rank ordered and
clusters of the most commonly selected resources iden-
tified through visual inspection of a scree plot [63].

Problem-by-stage scenarios. The dependent measure
in each problem-by-stage scenario was the number of
learning resources selected. We computed means and
standard deviations for the dependent measures and
created a frequency polygon displaying the mean
number of resources selected for each problem-by-
stage combination.

A fixed-effects, repeated-measures analysis of vari-
ance (ANOVA) was used to analyze the data. The sta-
tistical hypotheses to be tested concerned differences
between faculty and nonfaculty physicians, differences
among types of problems (a priori contrasts were dis-
ease with the combination of diagnosis and treatment
problems, diagnosis with treatment, and treatment ap-
proach with treatment technique), stage of learning (a
priori contrasts were based on the decline in the num-
ber of resources used moving from one stage to the
next), and the various interactions among the main ef-
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Table 3
Stratum sizes, numbers sampled, and numbers responding

Stratum
Doctors in

stratum
Doctors
sampled

Number
responding

Faculty appointment
Nonfaculty

755
455

156
267

78
74

Total 1,210 432 152

Table 4
Instructional resources selected for each problem-by-stage combi-
nation (standard deviations appear in parentheses)

Problem
stage

Update on
disease

Update on
diagnostic
approach

Update on
thera-
peutic

approach

Update
on

thera-
peutic
tech-
nique Total

1. Evaluate the prob-
lem

16.7246
(12.9534)

10.3188
(8.3128)

9.4638
(7.2590)

9.1594
(7.3397)

11.4167

2. Learn required
skills and knowledge

17.7391
(10.9848)

11.1594
(7.5061)

10.5652
(7.7488)

8.8841
(6.1106)

12.0870

3. Gain experience 7.2319
(5.4964)

6.6667
(5.5085)

6.9855
(5.4705)

7.1884
(6.2785)

7.0181

Total 13.8985 9.3816 9.0048 8.4106 10.1739

Table 5
ANOVA summary table

Source of
variation Sum of squares

Degrees of
freedom Mean square F-ratio P

Problem type
Error
Learning stage
Error
Problem-by-stage
Error

3,928.1449
5,982.1884
4,185.0507
8,092.4493
1,858.8623
6,220.3043

3
204

2
136

6
408

1,309.3816
29.3245

2,092.5254
59.5033

309.8104
15.2458

44.65

35.17

20.32

, 0.0001

, 0.0001

, 0.0001

fects just described. We used Helmert contrasts to test
these a priori comparisons [64, 65].

RESULTS

Response rate

The overall response rate was 50% for faculty and
27.7% for nonfaculty (Table 3). The nonfaculty re-
sponse rate was too low to allow us to consider the
sample representative of the stratum from which its
members were drawn, and so no analyses for nonfac-
ulty physicians were reported. Further, nine of sev-
enty-eight faculty members did not provide complete
data, so their cases were deleted for the ANOVA. They
were, however, used in estimating the prevalence of
use of each resource.

Demographic summary

Almost eight of every nine faculty physicians (p̂ 5
) received their medi-0.8718, CI 5 [0.7965, 0.9479]95

cal degree in the United States, and a comparable
number were board certified (p̂ 5 0.8846, CI 595

). The typical faculty member had[0.7965, 0.9479]
just less than four-and-a-half years of post-medical
degree training ( )m̂ 5 4.4324, CI 5 [4.0145, 4.8503]95

and almost fifteen years’ practice experience (m̂ 5
).14.6670, CI 5 [12.4301, 16.9093]95

Physicians’ selection of learning resources

Inspection of the scree plot identified three clusters
capturing the most commonly selected learning re-
sources (the estimated proportion of physicians select-
ing each of the remaining 33 learning resources is less

than 40%). The most frequently identified cluster had
one resource in it: same specialty physicians (p̂ 5

). The second cluster0.7041, CI 5 [0.6012, 0.8070]95

contained two resources, both dealing with printed
materials: journals the doctor subscribes to (p̂ 5

) and review articles0.5513, CI 5 [0.4392, 0.6634]95

( ). The last clusterp̂ 5 0.5460, CI 5 [0.4338, 0.6582]95

also had two resources, and both concerned meetings:
specialty society CME meetings (p̂ 5 0.4896, CI 595

) and conversations with other doctors at-[0.3770, 0.6022]
tending meetings ( ).p̂ 5 0.4544, CI 5 [0.3422, 0.5666]95

The mean number of resources selected by faculty
members was 10.0350 (CI95 5 [8.2143, 11.8557]). The
distribution had a marked positive skew as reflected
in the estimated population standard deviation of
8.0803.

Hypothesis testing

The analysis of variance (Tables 4 and 5) indicates a
significant problem-by-stage interaction (Figure 1),
and this necessitates comparison of problems at spe-
cific stages using complex Helmert contrasts as de-
scribed in the methods section. Before examining these
contrasts, however, it is helpful to visually assess the
problem-by-stage interaction displayed in Figure 1. At
stages 1 and 2 (evaluating the problem and learning
the required skills and knowledge, respectively), the
number of resources selected for disease is much great-
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Figure 1
Problem-by-stage means

er than for the other problem types; while at stage 3
(gaining experience), the four problem types do not
differ very much. In contrast, the curves for the three
non-disease problem types seem roughly parallel, sug-
gesting that these problem types may reasonably be
combined when examining possible stage differences,
and stages may be combined when testing for differ-
ences among these three problem types.

Examination of the complex Helmert contrasts yield
the following findings that are consistent with the vi-
sual inspection just described.‡
1. The most likely ‘‘cause’’ of the interaction is the de-
cline in number of resources used for disease at the
first two learning stages versus the third stage, com-
pared to the corresponding decline for all other prob-
lem types (F 5 63.43, df 5 1,68, P , 0.0001).
2. The next most likely cause is the decline in number
of resources used for therapeutic approach at the first
two stages versus the third stage, compared to the cor-
responding decline for therapeutic technique (F 5
11.13, df 5 1,68, P , 0.0014).

All other contrasts were non-significant at a 5 0.05.

DISCUSSION

Response rate

The 50% response rate for faculty meant that the sam-
ple of faculty participating in this study was likely rep-

‡ The complete set of Helmert contrasts are available from the au-
thors; they are not reported here to reduce the length of the report.

resentative of the population of faculty in North Da-
kota.

Demographics

We noted that faculty were most often board certified,
and the numbers of years of post-graduate education
were consistent with the fact that most faculty mem-
bers were board certified.

Learning resources selected

The first two clusters of commonly used learning re-
sources (same specialty physicians and both journals
the doctor subscribes to and review articles) include
the resources identified as most important in the meta-
analyses performed by librarians [66, 67]. These re-
sources are likely attractive to our physicians because,
as noted earlier, they are accessible, are clinically rel-
evant, are familiar to physicians, and offer a good in-
formation and skills return for the efforts invested in
using them.

Though resources in the last cluster (specialty soci-
ety CME activities, conversations with doctor at meet-
ings) cannot be accessed without some kind of prior
planning, we believe there are two reasons doctors
nevertheless selected them frequently. First, the stud-
ied physicians come from a rural state, so they are
interested in away-from-home CME activities, because
fewer CME credit-bearing activities are available lo-
cally and because CME activities address doctors’
problems [68]. Second, the survey has no questions
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about specific problems, problems where existing evi-
dence suggests that CME activities are less likely to be
used [69, 70].

Hypotheses bearing on numbers of resources
accessed

The significant problem-by-stage interaction (Figure 1
and Table 4) and the post hoc analyses were the basis
for five generalizations we cast summarizing the num-
ber of learning resources used as a function of stage.
First, doctors indeed selected more learning resources
for evaluating the problem and learning the needed
skills and knowledge than for gaining experience re-
gardless of problem type; and, second, doctors select-
ed about the same number of learning resources while
gaining experience (stage 3) regardless of problem
type. An explanation for these findings came from the
fact that while evaluating a problem required different
information and different reflective activities than
learning the skills and knowledge [71], both stages
might well require the same learning resources and
therefore the same number of resources. Simply stated,
we suspected that doctors used the same resources,
but they looked for different information and insights
as a function of their learning episode stage. It was
also possible that gaining experience (the last stage)
required more experiential learning and so less use of
learning resources than the other two stages.

The third generalization contrasted with the find-
ings of the Canadian Radiologist Study, which indi-
cated a drop in the number of learning resources mov-
ing from the first to the last learning stage [72]. While
we documented the decline moving from the first and
second stages to the last stage, we found no significant
difference between stage 1 and stage 2 in mean num-
ber of resources used; indeed, the stage 2 mean was
often larger than the stage 1 mean. Explanations
would include design differences between the two
studies, such as the Canadian Study’s looking at in-
novation adoption in a single specialty nationally,
while our study looked at day-to-day learning about
four problem types in a statewide study.

The fourth generalization was that the more theo-
retical a problem type was (i.e., the less practical or
clinical in nature), the more resources must be ac-
cessed to address it. Updating on disease, for example,
required more learning resources than the other prob-
lem types for evaluating the problem and learning
skills and knowledge (stages 1 and 2), because infor-
mation on pathophysiology likely came from research
reports while approaches to diagnosis and therapeu-
tics were more likely available through consultants
and journals doctors received. Further, there was no
difference between the mean learning resources need-
ed to update on diagnostic approach versus both ther-

apeutic problem types because both were clinical is-
sues and so likely required similar learning resources.

The fifth and final generalization was that fewer re-
sources were needed when gaining experience was the
primary learning activity. The difference between ther-
apeutic approach and therapeutic technique, for ex-
ample, depended on whether one was considering
evaluating the problem (stage 1) and learning the skills
and knowledge (stage 2). More specifically, while the
mean number of learning resources for therapeutic ap-
proach and therapeutic technique were comparable at
the evaluating the problem stage and gaining experi-
ence (stage 3), more resources were selected for ap-
proach than for technique at the learning the required
skills and knowledge stage. Smaller numbers of re-
sources were needed to learn skills and knowledge for
techniques, because this learning was based more on
experience than reading or talking with others.

Limitations of the study

The threat to the study’s generalizability posed by the
response rate speaks to the need for the study’s rep-
lication, particularly in a variety of other settings.
However, a more useful replication would be a mixed
qualitative and quantitative effort looking at learning
resources divided into categories, either on the basis
of format or availability, with physicians interviewed
about how they viewed and used each resource group.
We expect such studies will explore learning resources
as a function of problem type and stage. Such a rep-
lication would also look at actual learning activities
rather than hypothetical ones, an approach that would
reduce the bias due to both respondents’ concerns for
how they may be viewed and their forgetfulness. Care
would need to be taken, of course, to ensure that such
a study would not influence physicians’ choices of
learning resources.

Educational implications

Implications arising from this study for practicing cli-
nicians derive from the fact that doctors are not re-
flective about how they learn [73]. Thus, it may be
useful to identify learning problems physicians report
(e.g., identifying time-efficient information sources)
and to help them consider how they may use both
learning resources they do not use (e.g., online jour-
nals§) and resources they do use but in different ways
(e.g., ask consultants to help them identify CME ses-
sions they may find useful) in developing more pro-
ductive approaches to learning. Potential topics to con-

§ The computer is not a time-efficient learning resource if a physi-
cian first has to learn how to use it to solve the problem he currently
faces.
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sider include evaluating review articles, making the
best use of consultation, and knowing when enough
has been learned to stop seeking new skills and
knowledge and begin resolving the problem at hand.

In contrast, activities for residents may include first
having them solve a problem requiring learning re-
sources and then reflect on what they have done from
the perspective of selecting learning resources, inte-
grating the information developed, and reflecting on
what they have learned about the use of learning re-
sources. Medical students can be helped in the same
way by inviting them to reflect upon the resources
they use and the results they observe. Such activities
may begin with review articles and then work back to
the original research on which the articles are based,
so they can see the relationship of original research
findings to what is prepared for clinical practice. Is-
sues to be considered may include how clinical trials
are ‘‘translated’’ into practice, the use of medical heu-
ristics (i.e., general principles doctors use in making
diagnoses and planning therapy [74]) and ways to
work with and learn from consultants.

Implications for medical librarians

This study carries multiple implications for medical
librarians and librarianship. First, knowing the stage
physicians are at in given learning episodes carries
suggestions for the numbers of resources that may be
most useful to them. Second, knowing whether the
doctors focus on a disease versus the disease’s diag-
nosis or treatment implies an increase in resources
needed in the former case and a decrease in the latter
two. Third, knowledge of the fact that doctors are most
likely to use information sources immediately available
to them allows librarians to better understand the im-
portance of recommending resources doctors need to
have in their offices. Fourth, knowledge of learning ep-
isodes implies a better understanding of the clientele
medical librarians serve and so an increased ability to
serve them well.

CONCLUSIONS

We drew the following conclusions from the materials,
methods, and data described here:
n Physicians select more learning resources in evalu-
ating a problem and learning the skills and knowledge
than they do in gaining experience with the new skills
and knowledge. This is likely due to the experiential
nature of gaining experience versus the skill and
knowledge required for evaluating a problem and
learning the skills and knowledge needed.
n Physicians select about the same number of learning
resources for the evaluating problems and learning
skills and knowledge stages. This is likely because
doctors select the same learning sources despite the

differences in what is needed at each stage. The re-
flection on what is learned is different as well.
n General problems involving disease require more
learning resources than do similar problems involving
diagnosis and treatment, possibly because information
about disease is developed at research centers, while
information and skill diagnosis and treatment is likely
to be more readily available locally.
n Learning a therapeutic technique appears to require
fewer learning resources than learning a therapeutic
approach only at the stage where the doctor learned
the required skills and knowledge.
n Our findings appear consistent with the observa-
tions in the literature that physicians value resources
that are accessible (i.e., readily locatable, scanable, and
understandable), applicable, and are already well known
to them and offer many useful skills and much knowl-
edge for the invested resources.
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APPENDIX

The questionnaire used in this study

This appendix presents the instrument used to collect
data bearing on the research question addressed in
this paper.
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The questionnaire used in the study was designed
to elicit responses from physicians to hypothetical sit-
uations in which a colleague of theirs might require
more skill and knowledge than they currently had. Re-
spondents were asked to consider twelve situations
and to select, for each of the situations, from the same
list of thirty-nine resources.

The twelve questions were:
1. It has been a while since Dr. A updated on a partic-
ular disease encountered regularly. Which sources
would Dr. A use to decide whether an update is appro-
priate at this time?
2. Dr. A has decided that updating on the disease is ap-
propriate at this time. Which sources would you expect
Dr. A to use in doing the update?
3. Dr. A has completed the update on the disease and
is interested in knowing about other clinicians’ views
of an experiences with the things learned during the
update. Where do you expect Dr. A will turn to find
out about others’ views and experiences?
4. It has been a while since Dr. A updated knowledge
and skills bearing on a therapeutic approach. To which
sources would Dr. A turn to figure out whether an
update is appropriate at this time?
5. Dr. A has decided that updating knowledge and
skill on the therapeutic approach is appropriate at this
time. Which sources would you expect Dr. A to use in
doing the update?
6. Dr. A has completed the update on the therapeutic
approach and is interested in knowing about other cli-
nicians’ views of and experiences with what was
learned during the update. Where do you expect Dr.
A will turn to find out about others’ views and expe-
riences?
7. Dr. A has heard about a diagnostic approach that may
be of value in Dr. A’s specialty. To which of the following
resources would Dr. A turn to decide whether it is ap-
propriate to learn about this approach at this time?
8. Dr. A has decided that it is appropriate to learn
about the new diagnostic approach. To which of the
following resources would you expect Dr. A to turn in
learning about the approach?
9. Dr. A has finished learning about the new diagnos-
tic approach and is interested in knowing about other
clinicians’ views of and experiences with the approach.
Where do you expect Dr. A will turn to find out about
others’ views and experiences?
10. Dr. A has heard about a new therapeutic technique
that may be of value in Dr. A’s specialty. To which of
the following resources would Dr. A turn to figure out
whether it is appropriate to learn about this technique
at this time?
11. Dr. A has decided that it is appropriate to learn
about the new therapeutic technique at this time. To
which of the following resources would you expect Dr.
A to turn in learning about the technique?
12. Dr. A has finished learning about the new thera-

peutic technique and is interested in knowing about
other clinicians’ views of and experiences with it.
Where do you expect Dr. A will turn to find out about
others’ views and experiences?

The list of resources was:
Dr. A’s personal materials:

1. Files (e.g., articles, handouts)
2. Personal experiences (e.g., patients seen)
Literature searches:

3. Computer-based services
4. Bibliographies in books and articles
5. Librarian (e.g., in the medical library)
6. Consultant-recommended reading
Human resources:

7. Patients and their families
8. Same-specialty physicians
9. Consultants in other specialties

10. Medical researchers, professors
11. Pharmaceutical and medical device industry peo-
ple

Journals:
12. Journals the doctor subscribes to
13. Journals available in the medical library
14. Review articles
15. Original research articles
16. Case reports
17. Abstracts and brief reports
18. Editorials

Public domain information:
19. Newspapers, magazines, etc.
20. Web

Technological resources:
21. MEDSTAR and IVN programs
22. Audio-Digest and other audiotapes
23. Commercially available videotapes
24. Computer-based instructional activities including
specialty society home pages

Texts:
25. Texts in the doctor’s specialty
26. Texts in other specialties
27. Standard references in the doctor’s specialty
28. Standard references in other specialties
29. Research monographs

Meetings and courses:
30. Local hospital CME activities
31. University of North Dakota School of Medicine
credit-bearing CME activities
32. Specialty society CME activities
33. Medical association CME activities
34. Conversations with other doctors attending meet-
ings
35. Poster sessions at meetings
36. Meetings run by pharmaceutical and device man-
ufacturing companies
37. Courses offered at regional centers of excellence
38. On-the-job training supervised by colleagues
39. Meeting proceedings


