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Abstract

Background: Asacommunity of practice (CoP), medical education depends on its research literature to commu-
nicate new knowledge, examine alternative perspectives, and share methodological innovations. As a key route of
communication, the medical education CoP must be concerned about the rigor and validity of its research literature,
but prior studies have suggested the need to improve medical education research quality. Of concern in the present
study is the question of how responsive the medical education research literature is to changes in the CoP. We exam-
ine the nature and extent of changes in the quality of medical education research over a decade, using a widely cited
study of research quality in the medical education research literature as a benchmark to compare more recent quality
indicators.

Methods: A bibliometric analysis was conducted to examine the methodologic quality of quantitative medical
education research studies published in 13 selected journals from September 2013 to December 2014. Quality scores
were calculated for 482 medical education studies using a 10-item Medical Education Research Study Quality Instru-
ment (MERSQI) that has demonstrated strong validity evidence. These data were compared with data from the origi-
nal study for the same journals in the period September 2002 to December 2003. Eleven investigators representing 6
academic medical centers reviewed and scored the research studies that met inclusion and exclusion criteria. Primary
outcome measures include MERSQI quality indicators for 6 domains: study design, sampling, type of data, validity,
data analysis, and outcomes.

Results: There were statistically significant improvements in four sub-domain measures: study design, type of data,
validity and outcomes. There were no changes in sampling quality or the appropriateness of data analysis methods.
There was a small but significant increase in the use of patient outcomes in these studies.

Conclusions: Overall, we judge this as equivocal evidence for the responsiveness of the research literature to
changes in the medical education CoP. This study identified areas of strength as well as opportunities for continued
development of medical education research.
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knowledge and expertise in this area by interacting on an
ongoing basis. Barab, Barnett, and Squire stress that CoPs
are persistent and develop mutual professional values and
shared history [5].

Published research literature is clearly a critical compo-
nent of an academic CoP. The scholarly literature reflects
the three components of a CoP [2]. First, the published
literature reflects the domain of a CoP. The domain is the
common ground of relevant problems, topics of interest,
knowledge, and practice that define the contributions and
participation of members of the community. The domain
has boundaries that help define the community as well as
‘leading edges’ for expanding or redirecting the domain.

Secondly, the literature reflects the community and social
fabric of the CoP. As a vehicle for communication, the lit-
erature enables shared ideas, knowledge, and priorities. It
also reflects the social networks within the community
through collaborations and citations [6]. Thirdly, scholarly
publications serve as a repository and resource of commu-
nity practice. The literature is particularly important for
identifying new techniques and methods, theoretical per-
spectives, findings, and language for the community.

CoPs change over time as new members enter into the
core of the community and older members leave. They
change as the domain of the community shifts and grows
or shrinks (becomes more specialized). Changes in prac-
tice also changes the CoP. Many changes in the medical
education CoP can be identified: the recent emphasis on
competency-based education [7, 8], newer models of fac-
ulty development [9], the comings and goings of different
curricular models (systems-based, problem-based, team-
based), the shift in a predominantly male community in
the 1970s to an increasingly gender diverse community
in the early twenty-first century, and the movement from
a preponderance of quantitative research methods to a
breadth of quantitative, qualitative, and mixed methods.

Although change is inevitable in a CoP and the asso-
ciated scholarly literature that is part of it, we know lit-
tle about the dynamics of those changes. Of particular
interest in the present paper is how and how quickly the
characteristics of the scholarly literature change over
time. Changes in the scholarly literature may be both the
result of change as well as the agent of change in the CoP.
Understanding the dynamics of change in the research
literature informs appropriate selection and design of
interventions to improve that communication stream
within the medical education CoP.

Our research question for this study is “How much
and what kinds of change take place in the quality of
research literature for medical education over a (11
year) period of time?” The question of change in a CoP
can be challenging. One must identify a specific out-
come to evaluate over some period of time but neither
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outcome nor time period are obvious. Gathering out-
comes data over a period of time is also difficult, given
the paucity of databases that preserve these kinds of
data. Literature databases (e.g., MEDLINE) often serve
as the data source for such studies, either through an
analysis of outcomes that can be assessed over a period
of time, such as the academic disciplines represented in
research topics [10], or a longitudinal examination of
specific topics or themes, like clinical reasoning [11].

Another methodological approach is to identify an his-
toric study and seek to replicate it sometime later. By com-
paring results before and after some intervening period,
investigators can make observations about changes and
their potential implications. One example of this approach
examined eight units of medical education research, com-
paring individual reports in a special issue of Academic
Medicine with new interviews of the original unit directors
14-years later [12]. The investigators analyzed transitions in
community characteristics such as research productivity,
community membership, and goals of the community.

For the present study, we have elected to follow a sim-
ilar method to this last example. We identified a major
study by Reed et al. [13], which examined the meth-
odological strengths and weaknesses of the concurrent
medical education literature by analyzing studies pub-
lished in 13 medical and medical education journals
between September 2002 and December 2003.

Since this initial work, there has been continued
growth in the numbers of medical education research
journals and conferences, the number of advanced
degree programs in medical education scholarship) [14],
as well as the number of individuals engaged in medi-
cal education research. Regulatory agencies increasingly
mandate more rigor in educational assessment and inno-
vation [15, 16], and the research and publication envi-
ronment has become more competitive. However, it is
unknown how medical education research quality has
changed in tandem with these changes in the CoP.

We sought to investigate the nature and magnitude of
potential changes in medical education research qual-
ity by replicating Reed, et al’s study 11years after the
original analysis. We explored the question of whether
the quality of medical education research studies would
have increased, decreased or remained constant when
reassessed after a period of time, using the same meas-
ures of study quality and the same journals to gauge
how changes in the scholarly literature may relate to
evolution of the medical education CoP.

Methods

Literature search and retrieval

An informationist with expertise in conducting literature
searches guided the development of the search strategy
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with the goal of replicating Reed, et al. [13] using the
same 13 peer-reviewed journals included in the initial
study. These journals represent broad multidiscipli-
nary medical research (JAMA, New England Journal of
Medicine), seven core medical specialties (Academic
Emergency Medicine, American Journal of Obstetrics
and Gynecology, American Journal of Surgery, Annals of
Internal Medicine, Family Medicine, Journal of General
Internal Medicine, Pediatrics), as well as medical edu-
cation-specific journals (Academic Medicine, Medical
Education, Medical Teacher, Teaching and Learning in
Medicine). The search was conducted on MEDLINE for
research studies published from 9/01/2013 to 12/31/2014
to match the timeframe of the original study and included
the keywords medical education and medical education
research; MeSH term: Education, Medical (see appendix
for full search syntax). The interval between the first and
subsequent sample of the literature (11 years) reflects the
time period in which the authors established their collab-
oration and began the time-consuming work of literature
screening and abstraction and then data analysis, writing
and publication. While this is not intended primarily as
an indicator of current literature quality, it does provide
insight into the evolution of communities of practice in
medical education.

Eligibility screening

Consistent with the previous study, medical educa-
tion research was operationally defined as “any original
research study pertaining to medical students, residents,
fellows, faculty development, or continuing medical edu-
cation for physicians” [13]. Studies focusing on patient
education and/or non-physician clinicians were excluded.
As in the original study, additional exclusion criteria
were: qualitative studies (because the MERSQI does not
assess the quality indicators of qualitative studies), meta-
analyses and systematic reviews, clinical reviews, letters,
editorials, and reports of educational interventions with-
out any evaluation or outcomes.

Eleven of the authors participated in the screening
and review process. As an initial calibration exercise, the
research team reviewed articles outside the review sam-
ple for inclusion-exclusion decision agreement. Each of
the 9286 articles in the review sample was then screened
by arbitrary pairs of reviewers for inclusion-exclusion
decisions. Disagreements between raters were arbitrated
through group discussion until consensus was achieved.
A kappa coefficient was calculated to estimate rater
agreement in selection screening using a sub-sample of
10% (928 papers) and demonstrated moderate agreement
between raters (Cohen kappa=0.43).

After the title and abstract screening, the full-text of
all articles meeting inclusion criteria were retrieved. The
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same inclusion and exclusion criteria as the title/abstract
screen were then applied to these full-text articles. The
full-text articles that met inclusion-exclusion criteria
were abstracted for the study variables.

Data abstraction

We used the Medical Education Research Study Qual-
ity Instrument (MERSQI) [13] to measure the methodo-
logical quality of medical education research studies. The
MERSQI was designed to measure methodologic quality
rather than the quality of reporting (but it is still depend-
ent on the information provided in the written manu-
script [17]). This instrument includes 10 items grouped
into 6 domains of study quality including: study design
(with options of single group cross-sectional or sin-
gle group post-test only; single group pre and post-test;
non-randomized, 2 group; and randomized controlled
experiment), sampling (number of institutions (1, 2, or
more) and response rate (<50%, 50—74%; > 75%), type of
data (assessment by study subject; or objective measure-
ment), validity evidence (internal structure, content, and
relationships to other variables), data analysis (appro-
priateness and complexity), and outcomes (satisfaction,
attitudes, perceptions, opinions, general facts; knowl-
edge, skills; behaviors; patient/health care outcome).
Each MERSQI domain has a maximum possible score of
3. Prior work documents an intraclass correlation coef-
ficient for interrater reliability ranging from 0.72 to 0.98
for scoring the 6 domains [13].

The MERSQI has excellent inter- and intra-rater reli-
ability in addition to strong validity evidence related
to construct, content, and internal structure. The origi-
nal MERSQI report has been widely cited in the medi-
cal education literature (86 citations in PubMed as of 19
January 2021). It is frequently used as a quality measure
in systematic and other reviews in a wide range of medi-
cal fields [18-20] Validity evidence for assessing meth-
odological and research characteristics has been reported
[17, 21].

Analyses

Descriptive statistics were calculated to explore indica-
tors of study quality. Current data were compared to the
Reed, et al., [13] results using chi-square tests for rela-
tive frequency data and t-tests for comparison of mean
scores. The primary outcomes were the six mean MER-
SQI scores for the individual categories of study quality.
These were calculated by standardizing the percentage of
total achievable points after accounting for “not applica-
ble” responses. A total score was not computed for the
MERSQ)], following recommendations of the original
authors [17] .For all analyses, a two-tailed alpha level of
0.05 was used to determine statistical significance. Effect
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sizes are reported for all comparisons; Cohen’s d for
t-tests and h for tests of two proportions [22] (Table 1).
Data were analyzed using SPSS version 24 for Mac
(IBM Corp., Armonk, New York) and R version 3.4.3 for
Mac (R Foundation for Statistical Computing, Vienna,
Austria).

The Northwestern University Institutional Review
Board deemed this study exempt from review
(STU00205046).

Results

Identification of studies

A total of 9286 articles were initially identified by the
search. After inclusion and exclusion screening, 877
(9.4%) articles remained. Full text articles were retrieved
for these 877 articles and screened again, using the
same inclusion and exclusion criteria. This resulted in
482 (55.0%) articles that went on to be coded for qual-
ity using the MERSQI tool. A summary of the eligibil-
ity screening process is presented in Fig. 1. Overall, 482
(5.2%) articles met eligibility criteria from the 2013-14
sample, compared to 210 articles (2.5%) out of 8505
total publications in the original Reed et al. study from
2002 to 03.

Comparisons of study quality measures between 2002

and 03 vs. 2013-14

Consistent with the prior study, the highest mean domain
quality score in the replication review was for the data
analysis domain (mean=2.6, SD 2.6, Table 1). The overall
MERSQI score increased from 9.9 (SD 2.3) to 10.7 (SD
2.6) between 2002 and 03 and 2013-14 (p <0.001). Of
the six domains of study quality measured by the MER-
SQI, there were statistically significant improvements in
four measures: study design, type of data, validity and
outcomes. Scores that did not change significantly in the
time between the two analyses were in the domains of
data analysis and sampling.

The mean score on the study design domain improved
from 1.3 to 1.4 (p <0.01), but there were no statistically
significant changes for any specific type of study design.
The majority (64.1%) of designs continued to be single
group cross-sectional or post-test only. Randomized con-
trol designs were still infrequent, although their relative
proportion among published studies increased almost
four-fold over this time period, from 2.9 to 11.0% of
included studies.

For the sampling domain, the proportion of studies
that were multi-institutional was stable over this period.
Despite calls for more collaborative, multi-institutional
research, there was little change over the intervening
decade, with the majority of papers (62.2%) continuing to
be single-institution studies.
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The 2013-14 set of studies had a significantly greater
use of objective measurements than the prior cohort of
studies (45.7% of articles in 2002—03 and 54.4% of articles
in 2013-14, p <0.001).

The reporting of validity evidence for medical educa-
tion research studies was a frequent deficiency in the
literature from 2002 to 03 and, although there was a sta-
tistically significant improvement (from 0.69 in 2002-03
to 1.06 in 2013-14, p<0.001), this was still the lowest
scoring domain among all of the MERSQI dimensions
(mean=1.06 out of a possible maximum score of 3.00).
The 2013-2014 analysis showed increased reporting of
all three forms of validity evidence (internal structure,
content, relationship to other variables) analyzed using
the MERSQI, compared to the 2002—03 analysis.

The highest scores were in the domain of data analysis
(2.6 and 2.6 out of 3.0, in 2002—-03 and 2013-14, respec-
tively), and these did not change significantly over the
study time period (p =0.22). The large majority of studies
in both time periods were considered to have appropriate
data analysis procedures for the data reported and most
went beyond simple descriptive statistics to reflect the
number and relationship among variables in the study.

Study outcome scores showed a small but statisti-
cally significant increase from the 2002-03 sample to
the 2013-14 sample (means=1.4 vs. 1.6, p =0.01). The
most common outcomes in both samples were atti-
tudes, satisfaction, perceptions, opinions and general
facts (48.6% of articles in 2002—03 and 41.3% of articles
in 2013-14, p <.0.01)). Patient and health care outcomes
were reported almost four times more frequently in the
2013-14 sample compared to the previous sample (2.4%
of articles in 2002—-03 and 9.1% of articles in 2013-14),
yet these important outcomes were still reported in only
a small fraction of medical education research studies.

Discussion
The larger CoP for medical education research has
changed over the past couple of decades in ways that
these results may reflect. There has been an increase in
the number of medical education research journals. This
may have acted to decrease the number of submissions
to the journals included in this study by spreading poten-
tial publications across a greater number of outlets. On
the other hand, the percentage of articles meeting study
inclusion criteria more than doubled from 2.5% in 2002—
03 to 5.2% in 2013-14, which may indicate that these
high-impact journals are attracting more high-quality
submissions while less rigorous work has other outlets.
Similarly, the proliferation of professional societies and
academic conferences related to medical education glob-
ally has grown significantly, which suggests that there
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Table 1 MERSQI domain and item scores for two cohorts of medical education research studies (published between 2002 and 2003

and 2013-2014)

Original Study Manuscripts

Replication Study

(n=210) Manuscripts (n =482)
Domain Item Item Score Maximum Domain Studies % (N) Domain Studies % (N) P value®
Domain Score mean Score mean
Score (SD) (SD)
Study Design 3 1.28 (0.47) 141 (0.66) 0.01°
1. Study Design
Single group cross- 1 66.7 (140) 64.1 (309)
sectional or single
group post-test
only
Single group pre 15 15.7 (33) 11.4 (55)
and post-test
Non-randomized, 2 14.8 (31) 13.5 (65)
2 group
Randomized con- 3 29 (6) 11.0 (53)
trolled experiment
Sampling 3 1.90 (0.65) 1.92 (0.61) 0.71
2. Institutions
Single institution 05 64.3 (135) 62.2 (300)
Two institutions 1 3.8(8) 3.5017)
More than 2 insti- 1.5 31.9(67) 34.2(165)
tutions
3. Response Rate
Not applicable 14.3 (30) 14.2 (68)
Response 0.5 33.3(60/180) @ 34.7 (143/414)
rate < 50% or not
reported
Response rate 1 21.7 (39/180) @ 214 (88/414)°
50-74%
Response 1.5 45.0(81/180) @ 440 (181/414)°
rate >75%
Type of Data 3 1.91 (0.99) 2.09 (.99) 0.03b
4.Type of Data
Assessment by 1 54.3(114) 45.6 (220)
study subject
Objective meas- 3 45.7 (96) 544 (262)
urement
Validity of Evaluation Instruments’ Scores 3 0.69 (0.93) 1.06 (1.07) <0001P
5.Internal Struc-
ture
Not applicable 11.9(25) 54 (26)
Not reported 0 74.6(138/185) 2 71.1 (324/456)°
Reported 1 254 (47/185) ° 28.9 (132/456)°
6. Content
Not applicable 11.9 (25) 5.4 (26)
Not reported 0 714 (132/185)2 63.4 (289/456)°
Reported 1 28.6(53/185)° 36.6 (167/456)°
7. Relationships to
other variables
Not applicable 11.9(25) 54 (26)
Not reported 0 84.9 (157/185)° 594 (271/456)°
Reported 1 15.1 (28/185)° 40.6 (185/456)°
Data Analysis 3 2.58 (0.65) 2.64(0.57) 022
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Original Study Manuscripts

(n=210)

Replication Study

Manuscripts (n =482)

8. Appropriateness
of analysis

Data analysis inap-
propriate for study
design or type of
data

Data analysis
appropriate for
study design and
type of data

9. Sophistication of
analysis

Descriptive analy-
sis only

Beyond descriptive
analysis

Outcome
10. Outcome

Satisfaction, atti-
tudes, perceptions,
opinions, general
facts

Knowledge, skills
Behaviors

Patient/health care
outcome

Total

3 1.44 (0.50)

1.5
2
3

18 9.95(2.34)

13.8(29)

86.2(181)

276 (58)

724 (152)

1.56 (0.61)

486 (102)

19.5 (41)
29.5(62)
24(5)

10.71 (2.62)

6.6 (32)

934 (450)

29.9 (144)

70.1 (338)

41.3(199)

24.1(116)
25.5(123)
9.1 (44)

0.01°

<0.001°

2@ Percentage based on studies without a“not applicable” rating

b statistically significant at the .05 level

Records published during study time

frame
(n=9,286)

Identification

A

Title and abstract screening

Records excluded

(n =9,286)

A 4

(n =8,409)

l

Full-text review

Records excluded

(n=877)

(n =395)

|

Included studies
(n=482)

[ Included ][ Eligibility ] Screening

Fig. 1 PRISMA flow diagram [23] showing the process for identifying and screening articles for inclusion in the study. Data were obtained from
Ovid MEDLINE and included citation data for research studies published in 13 medical education journals between 2013 and 2014
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are many more investigators producing research articles.
This increased demand for journal space may have driven
the increase in the number of journals, but the causal
relationship is not clear.

These findings suggest that the methodological qual-
ity of quantitative medical education research improved
from 2002 to 03 to 2013-14. This is encouraging, given
the established need for increased methodological rigor,
efforts to increase faculty skills in education research,
and the recognized importance of a robust evidence base
in medical education [24]. The improvement in method-
ologic quality reflects growth in both the domain of the
CoP as well as the practice of medical education research
itself.

Some of the most challenging components of study
quality within medical education had notable gains
between the two time periods. In particular, the inclu-
sion of and attention to validity evidence for the meas-
ures used in the studies increased significantly from
2002 to 03 to 2013-14. The medical education research
community has called for an emphasis on validity evi-
dence for more than 20years [25-28]. This, therefore, is
a welcome improvement in medical education research
quality as defined by the accuracy and relevance of the
measurement methods used to acquire data. Reporting
of patient and healthcare outcomes also increased nearly
four-fold. Although only 9.1% of studies assessed patient
outcomes in the 2013-14 cohort, this is an important
step towards the ultimate goal of medical education—to
improve health. At the same time, there was a compa-
rable decrease in reliance on learner self-reported data
such as satisfaction, opinions and self-assessments as pri-
mary outcome measures.

Our analysis also reveals that randomized controlled
trials (RCTs) were being used more frequently in medi-
cal education in our analysis compared to the 2002-03,
although RCTs still comprised only 11% of education
studies. While RCTs are viewed as the gold standard in
the clinical world, that is not necessarily the case in edu-
cation. RCTs can be costly and time consuming to con-
duct and, in medical education, they may violate ethical
principles related to withholding a potentially beneficial
educational intervention from the learners who are rand-
omized to the control arm. A well-designed quasi-exper-
iment may generate more meaningful evidence than a
poorly designed RCT. Methodological and ethical limita-
tions unique to medical education warrant ongoing dis-
cussion around best practices in research design.

In 2013-14, nearly two thirds of education research
studies still used single group designs. Single group stud-
ies are more convenient to conduct and often reflect the
natural environment of education, which tends to pro-
vide curricular and teaching innovations for the entire

Page 7 of 9

learner group rather than segregate them into compari-
son conditions. Nonetheless, reliance on single-group
designs hinders interpretation of the effects of the stud-
ied educational interventions.

Similarly, almost two-thirds of the studies in both
samples were conducted at single institutions. This
limits the generalizability of these studies to other set-
tings, learners, and contexts. The lack of growth in
multi-institutional studies over the period of this study
is a concern and may partially reflect limited funding
for medical education research. Indeed, in the 2002—-03
cohort there was a much greater proportion of multi-
institutional studies among studies with higher levels of
funding, as multi-institutional collaboration facilitates
rigorous, generalizable research but requires additional
resources [29].

This study has several limitations. While the follow-up
time period of 2013-14 is not current, the goal of this
study was to examine the change in methodologic quality
of medical education research and how the CoP is evolv-
ing, not to give a current snapshot of the medical educa-
tion literature.

We also note that the MERSQI assesses aspects of
study design, not study hypotheses or research questions.
Study design needs to match the research question and
single group, post study assessment may be a perfectly
appropriate design for some research questions. In other
words, our analyses implicitly assume that the content,
focus, and questions are more or less consistent from
the initial to the comparison time period. If that is not
the case, changes in study design quality become more
difficult to interpret. Another limitation of MERSQI is
its lack of assessment of quality indicators of qualitative
studies. The evolving interest in use of qualitative studies
in medical education research demonstrates a shift in the
CoP’s priorities, as qualitative studies have become foun-
dational in medical education and other health profes-
sions education research.

Reviewers were not blind to the study authors or
journals. We attempted to mitigate this issue by ask-
ing reviewers to recuse themselves from the review if a
potential conflict of interest was noted. Additionally,
inter-rater agreement on the screening decisions was
only moderate (Cohen kappa=0.43), which attenuates
the ability to make statistically significant distinctions
between our results and those of Reed et al. [13]. We
acknowledge that our quality ratings were derived from
published reports only, and publication requirements and
practices (e.g., electronic appendices and other supple-
mental information) may limit the data that are included
in publications, thereby impacting MERSQI scores. How-
ever, this was necessary to provide comparable data to
Reed et al. [13].
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In addition, in order to compare our data to Reed
et al., our study focused solely on the journals that were
included in the 2002—03 cohort. In contrast, an exami-
nation of all published education studies (across a wider
array of journals) would provide useful data on the full
body of medical education research. There has been
a proliferation of journals that accept or are devoted to
medical education research, but these new journals were
excluded from this analysis to maintain consistency with
the original study.

It is also very important to note that the original study
and this replication only examined quantitative research.
Any changes to the number and rigor of qualitative stud-
ies was not addressed in this study. To the extent that
qualitative studies emphasize exploratory investigations
and deeper understanding of mechanisms and phenom-
ena, it may be that the inclusion of qualitative studies
would increase the preponderance of outcomes in the
attitudes, perceptions and opinions category over patient
and health care outcomes.

Despite these limitations, our study may serve as a
data point to chart the evolution of medical education
research quality and its impact on the medical educa-
tion research CoP. We found that quality improved from
2002 to 03 to 2013-14 as measured by the MERSQI. By
2013-14, a greater proportion of studies reported validity
evidence and used patient-centered endpoints and more
rigorous study designs. With continued attention to these
areas, medical education research quality could continue
to rise in coming years. Medical education research qual-
ity is positively associated with research funding [30]
and this characteristic of the CoP may drive increases
in resources dedicated to medical education resources.
Engagement of the medical education research CoP with
professional organizations, governmental and non-gov-
ernmental groups may further support development of
a high quality evidence base to guide medical education
practice and further improve patient outcomes.

In terms of the larger question of how the research lit-
erature serves as a means of communication for the med-
ical education CoD, these results may be a glass half full or
half empty. Indeed, some characteristics of the literature
show improvement over an 11-year period, yet others do
not. The pace of change might also be disappointing to
some who hope to see a more rapid transformation of the
CoP toward an evidence base in education that supports
adoption of new models of medical care, greater access
to care, and a responsive educational system. Although
the interpretation of these findings are open to discus-
sion, we believe it does provide some encouragement for
efforts to map the changes in the CoP with changes in
one of its primary means of communicating information,
values, and perspectives.
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