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Abstract

Introduction Assessment in Medical Education fills many roles and is under constant scrutiny. Assessments must be
of good quality, and supported by validity evidence. Given the high-stakes consequences of assessment, and the many
audiences within medical education (e.g., training level, specialty-specific), we set out to document the breadth, scope,
and characteristics of the literature reporting on validation of assessments within medical education.

Method Searches in Medline (Ovid), Web of Science, ERIC, EMBASE (Ovid), and PsycINFO (Ovid) identified articles
reporting on assessment of learners in medical education published since 1999. Included articles were coded for geographic
origin, journal, journal category, targeted assessment, and authors. A map of collaborations between prolific authors was
generated.

Results A total of 2,863 articles were included. The majority of articles were from the United States, with Canada
producing the most articles per medical school. Most articles were published in journals with medical categorizations
(73.1% of articles), but Medical Education was the most represented journal (7.4% of articles). Articles reported on
a variety of assessment tools and approaches, and 89 prolific authors were identified, with a total of 228 collaborative
links.

Discussion Literature reporting on validation of assessments in medical education is heterogeneous. Literature is produced
by a broad array of authors and collaborative networks, reported to a broad audience, and is primarily generated in North
American and European contexts. Our findings speak to the heterogeneity of the medical education literature on assessment
validation, and suggest that this heterogeneity may stem, at least in part, from differences in constructs measured, assessment
purposes, or conceptualizations of validity.
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What this paper adds

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s40037-018-0433-x) contains
supplementary material, which is available to authorized users.

Assessments must be of high quality, and validity is a key
marker of quality. Recent reviews report suboptimal appli-
cation of modern validity frameworks. Conducting a bib-
liometric study, we found that work is created by many
authors, published across education and clinical journals,
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gests literature reflects a variety of perspectives intended
for a range of audiences. The variability in validation prac-
tices identified in previously published systematic reviews
may reflect disciplinary differences, or perhaps even dif-
ferences in understanding of validity and validation, rather
than poor uptake of modern frameworks.
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Introduction

Assessment is omnipresent throughout the continuum of
medical education whether for admissions, to monitor
knowledge acquisition, to follow trajectories of learning,
to support maintenance of competence, or for formal gate-
keeping for professional practice [1-7]. As such, it spans
training levels, contexts, areas of medicine, and assess-
ment modalities including multiple choice questions and
high fidelity simulation contexts [8—12]. Regardless of the
multiple contexts and purposes, it is imperative that the
assessments put in place in medical education are of the
highest quality.

One of the markers of quality assessment is the validity
evidence available to support the use and the interpretation
of the assessment scores. There have been recent litera-
ture reviews reporting that published validation studies are
falling short of recommended practices [13—-16]. Cook et al.
[14, 15] have suggested that we need to engage in better
knowledge translation of validation frameworks to ensure
increased quality in the assessment literature. Knowledge
translation efforts to document the gaps between recom-
mendations and actual validation practice implicitly assume
that there is one ‘best’ framework that should be trans-
lated (e.g. [16—19]). However, medical education has been
labelled as an emerging field, informed by various disci-
plines [20, 21], and intended for several different audiences,
whether clinical, specialty-specific, educational, or focused
on communicating to researchers in the field [20]. It is
therefore possible that the medical education literature may
facilitate the coexistence of different frameworks, or even
conceptualizations of validity. St-Onge et al. have recently
documented at least three different conceptualizations of
validity present in the health professions education (HPE)
literature [22], and the observed variation in validation prac-
tices [14, 15] could also be reflecting the differences across
the disciplines that inform HPE. More specifically, some
documented differences in validation practices reflect var-
ious validity frameworks or theories, from notions of the
‘trinity’ (construct, content, and criterion) [23], the unified
theory of validity [24], and an argument-based approach to
validation [25]. If a lag in knowledge translation [14, 15]
and differences in conceptualizations of validity can result
in differences in observed differences in validation, could
there be other potential factors that could explain the ob-
served variation in validation practices?

It may be possible that an analysis of the breadth,
scope, and characteristics of the assessment literature in
medical education may provide a window into under-
standing the previously reported gap between actual and
recommended practices [15]. We employed bibliomet-
ric approaches [26-28] to document the breadth, scope,
nature, and heterogeneity of the literature reporting on

validation of assessments within medical education litera-
ture. Bibliometric analyses can provide means to describe
a body of published work, which is based, in part, on the
assumption that published literature reflects the state of
knowledge in a given field [26-28]. These analyses can
provide data concerning publication characteristics, pat-
terns, and estimates of absolute and relative productivity
[21, 26, 29, 30]. Several bibliometric studies have been
published in medical and health professions education [26,
29-32], but many of these have limited scope by limiting to
one journal, or one type of journal, in order to characterize
medical education as a field [29, 30]. Rather than focusing
on medical education as a field, or publication patterns of
a given journal, here we focus on describing the literature
on validation of assessment in medical education across
multiple publication contexts. In this study, we identify ar-
ticles reporting on validity of assessment within the broad
field of medical education in order to explore the scope and
variability of work on validation of assessments.

Method

For the purpose of this bibliometric study, individual pub-
lications reporting on validity in the context of learner as-
sessment in medical education are the units of analysis, as
the data regarding the publication (such as where it is pub-
lished, by whom, and when) are of interest, rather than the
content of the article itself.

Identification of relevant articles

In order to locate articles that reported on validation within
the medical education literature on assessment, we searched
the following electronic databases: Medline (Ovid), Web of
Science, ERIC, EMBASE (Ovid), and PsycINFO (Ovid).
The scope of the search was focused on the concepts “Mea-
surement”’, “Validity”, and “Medical Educational Area” (in-
cluding postgraduate medical education and undergraduate
medical education). See Appendix 1 of the online Electronic
Supplementary Material for the full Medline search strat-
egy. The search was limited to French and English articles
published between 1999 and May 2014, as 1999 marked
the release of a revised validation framework from the Stan-
dards for Educational and Psychological Testing [33] and
the search was executed in May of 2014. All identified stud-
ies from the search strategies were imported to RefWorks
(n=20,403) and exact duplicated records were removed.
After manual screening of titles and abstracts, 17,170 ad-
ditional articles were excluded as they were duplicates or
they did not meet inclusion criteria.
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Fig.1 PRISMA (2009) flow diagram

Inclusion and exclusion criteria

Following the removal of duplicates, two independent re-
viewers (ML, EVL) screened titles and abstracts for inclu-
sion criteria, with disagreement resulting in adjudication
by a third (CSTO) or fourth team member (MY). Addition-
ally, a third reviewer (CSTO) coded the first 200 titles and
abstracts to further refine inclusion and exclusion criteria.
Finalized inclusion and exclusion criteria were applied to
the entire database (including those included in the first it-
erative step), and 10% of all articles were triple reviewed to
ensure consistency in the application of the inclusion and
exclusion criteria. Inclusion criteria were that articles must:
1) refer to assessment of learners (rather than program eval-
uation); 2) refer to assessment of competence, performance,
or skills; 3) include a medical learner (be they undergradu-
ate, postgraduate, or physician being assessed in the context
of continuing professional development; including admis-
sions and selection); and 4) be primary research.

Fig. 1 illustrates the PRISMA [34] flow diagram for the
literature selection process. Abstract, title, authors, journal,
publication year, and first author information of selected
publications were exported to Microsoft Excel for descrip-
tive analysis.
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Analysis

Interrater agreement An initial calibration round was con-
ducted where two reviewers (ML, EVL) applied the in-
clusion and exclusion criteria for 200 titles and abstracts.
Following this, inclusion and exclusion criteria were refined
and applied to three rounds of 500 titles and abstracts. In-
terrater agreement was calculated for each round, and recal-
culated for every 1,000 titles and abstracts. Interrater agree-
ment was calculated by raw percent agreement between two
coders (ML, EVL) for inclusion/exclusion.

Publication by year A frequency count of papers published
per year was performed to examine the historical pattern
of publication for literature on validity of assessment in
medical education.

Geographic representation In order to explore the disper-
sion and relative productivity of literature reporting validity
evidence for assessment in medical education, we recorded
the reported country of the first author and conducted a fre-
quency analysis. We calculated the ratio of number of pub-
lications per country represented in articles included in our
study to the number of medical schools within a given coun-
try (as in Doja et al.) [29]. This ratio allows a more direct
comparison of productivity across countries. The number
of medical schools contained in each country was obtained
from the World Directory of Medical Schools developed
by the World Federation for Medical Education (WFME)
and the Foundation for Advancement of International Med-
ical Education and Research (FAIMER) [35]. We used the
number of schools reported by WFME and FAIMER for
2016; we did not control for potential changes in number
of medical schools across time in this analysis.

Journals and publication categories Medical education is
a multi-disciplinary field of study (e.g., medicine, educa-
tion, cognitive psychology) that crosses multiple contexts
(e.g., simulation, classroom, or workplace-based) [20].
Therefore, we examined the variability of journals by rely-
ing on the US National Library of Medicine (NLM) Broad
Subject Terms for Indexed Journals, where each journal
is categorized according to its primary content focus [36].
In order to mobilize these data, we searched the NLM
database for the journals included in our study, and in-
dicated which category/categories were assigned for each
journal. The frequency of occurrence for each individual
journal and each category of journal was tabulated for all
articles included and subjected to descriptive analysis.

Scope of reported assessments In order to capture assess-
ment tools, techniques, topics, and approaches included in
validation studies within medical education, we searched
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Tabb|l§1 . TOtil number of d Country Number of Percent of Number Ratio (n of Relative

pu }catlons y.Cf)untry and articles articles of medical publica- productivity

relative productivity rank (ratio schools tions/n of rank

of number of publications by ) schools)

number of medical schools

within that country) United States 1366 47.7 177 7.7 4
United Kingdom 340 11.9 53 6.4 5
Canada 335 11.7 17 19.7 1
Netherlands 128 4.5 10 12.8 2
Australia 81 2.8 20 4.1 7
Germany 48 1.7 41 1.2 14
France 36 1.3 53 0.7 15
Denmark 35 1.2 4 8.8 3
Pakistan 27 0.9 91 0.3 20
Ireland 27 0.9 7 39 9
China 26 0.9 184 0.1 23
Belgium 25 0.9 7 3.6 11
Japan 24 0.8 83 0.3 21
India 23 0.8 353 0.1 25
Switzerland 23 0.8 5 4.6 6
Taiwan 22 0.8 12 1.8 13
Iran 21 0.7 57 0.4 18
Saudi Arabia 20 0.7 31 0.7 16
New Zealand 20 0.7 5 4.0 8
Israel 19 0.7 5 3.8 10
Sweden 17 0.6 7 2.4 12
Brazil 17 0.6 209 0.1 24
Malaysia 14 0.5 26 0.5 17
Mexico 14 0.5 77 0.2 22
Spain 13 0.5 40 0.3 19

Countries with 10 or more publications are reported

titles and abstracts for the following keywords (list gen-
erated collaboratively by the authors with knowledge of
assessment and medical education): Clinical Encounter, In-
terview, Key Feature, MCQ, Mini-CEX, Multiple Mini In-
terview or MMI, OSAT, OSCE, Script Concordance Test or
SCT, Short Answer Question or SAQ, Simulation, Simula-
tor, Technical Skill Assessment, Test, and Exam.

Authors and author network Sole, last, and first authors
may be more likely to be considered influential members
within the medical education community, and as such we
focused this analysis of authors on sole, first, and last au-
thors. For each sole, first, and last author, we documented
the frequency with which they occurred in any of the papers
included in the study and calculated the mean, standard de-
viation, and mode, of the number of publications for each
of these authors.

Author networks (e.g. Doja et al.) [29] can be utilized
to identify influential researchers and field of focus in med-
ical education and collaborative work between researchers
in medical education. To examine the authors of influence

and their interrelationships, we set a cut-off of two stan-
dard deviations above the mean number of publications by
an individual author in the database; this meant that to be
considered an ‘author of influence’, one must have pub-
lished a number of papers at least two standard deviations
above the mean number of publications by a single author
within our database. For each author of influence, a web
search was conducted to identify their training background
(restricted to MD or equivalent and PhD or equivalent), and
specific area of training (for MD) or study (for PhD). An au-
thorship network diagram was developed for these authors
of influence by identifying the frequency of collaborations
among authors of influence.

Visual inspection of the author network identified groups
that were less well integrated into the entire author network.
We identified the papers within our database published by
these less-well-integrated groups and attempted to describe
the commonalities across publications generated from these
groups of authors.
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Results
Interrater agreement

For initial calibration, interrater agreement was calculated
following 200 title and abstract reviews (74% raw agree-
ment between two raters). A team discussion resulted in
refinement of the inclusion and exclusion criteria, followed
by three more calibration rounds of 500 titles and abstracts
(agreement ranged from 75 to 80% with disagreements ad-
judicated by CSTO or MY). Following these calibration
rounds, interrater agreement was calculated for every 1,000
titles and abstracts reviewed to ensure consistency. Inter-
rater agreement ranged from 88 to 93%, with disagreements
adjudicated by CSTO or MY.

Dataset of articles

Of an initial 20,142 citations, 2,863 publications between
1999 and May 2014 met the inclusion criteria and were
included in the analysis (Fig. 1).

Publication by year

The number of articles published per year ranged from 53
to 391, as shown in Fig. 1 of the online Electronic Sup-
plementary Material, with an increase in the number of
publications per year, particularly in the last decade.

Geographic representation

A total of 69 unique countries across six continents were
represented in our set of articles. Publications from North
America accounted for 60% of all articles (n=1,719), fol-
lowed by Europe (25.6%, n=734), Asia (9.1%, n=259),
Oceania (3.5%, n=101), South America (0.9%, n=27), and
Africa (0.8%, n=23). For countries with 10 or more pub-
lications, a ratio of number of publications to number of
medical schools within that country was used to determine
a rank of relative productivity. The United States led all
countries with 1,366 publications followed by the United
Kingdom with 340 publications; however, Canada ranked
first and the Netherlands ranked second in relative produc-
tivity (Table 1).

Journals and publication categories

Specific journals The articles included in the study were
published in 614 unique journals. The journals with 15
or more publications are listed in Table 1 of the online
Electronic Supplementary Material. Articles included in
our study were most commonly published in: Medical
Education (number of articles=214; percent of included
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Table2 Publications by keywords

Keywords Number of %
articles

Simulation 432 15.1
Simulator 417 14.6
OSCE 249 8.7
Interview 216 7.5
MCQ 87 3.0
OSATs 83 2.9
Mini CEX 54 1.9
Script concordance Test 38 1.3
Multiple mini interview 30 1.1
Clinical encounter 29 1.0
Key feature 11 0.4
Short answer questions 10 0.4
Technical skill assessment 6 0.2
Exam 1,211 423
Test 1,398 48.8
Exam & test (Absolute?) 1,072 37.4

2Absolute indicates ‘Exam’ or ‘Test’ was present in the title or abstract
without the presence of another other keywords

articles=7.4%), Academic Medicine (163; 5.7%), Medical
Teacher (134; 4.7%), Journal of General Internal Medicine
(88; 3.1%), Advances in Health Sciences Education (85;
3.0%), American Journal of Surgery (80; 2.8%), BioMed
Central Medical Education (72; 2.5%), Academic Emer-
gency Medicine (67; 2.3%), Teaching and Learning in
Medicine (62; 2.1%), and Surgical Endoscopy (60; 2.1%).

Journal categories Each unique journal was classified into
category or field of study using the NLM Broad Subject
Terms for Indexed Journals [36]. The 614 unique journals
reflected 94 unique categories. Of all publications, 26.9%
were associated with the category Education, 19.9% with
the category General Surgery, and 9% of articles were found
in journals with the category Medicine. To understand the
nature of the journals in which articles in our database
were found, we also analyzed the number of unique jour-
nals represented in each category. Meaning, we focused
on the number of unique journals, in which articles in our
database were published, in each category. When examin-
ing the number of unique journals, the category Medicine
contained 15.8% of the unique journals (97 unique jour-
nals), the category Surgery included 12.7% (78 journals),
and Education included 5.7% of journals (n=35). Cate-
gories representing at least 1% of total publications can be
found in Table 2 of the online Electronic Supplementary
Material.
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Table 3 Description of academic and clinical backgrounds of authors with five or more publications included in this study

Area of training n %

MD 46 51.7
— Surgery and surgical subspecialties (Otolaryngology-head and neck surgery, Oncology, Gynaecology, Urology, 27 30.3

Orthopaedics)

— Medicine (Internal medicine, Anaesthesiology, Critical care) 13 14.6
— General practice (Family medicine, Paediatrics, Emergency medicine) 4 4.5
— Other (Psychiatry, Dermatology) 2 22
MD/PhD (PhD area of study reported) 16 18.0
— Education (Education, Educational psychology, Educational assessment, testing or measurement) 4 4.5
— Health Professions Education (Medical education, Clinical education) 7 7.9
— Psychology (Social psychology, Quantitative psychology) 2 2.2
— Medical sciences 3 34
PhD 27 30.3
— Education (Educational psychology, assessment, testing, and measurement) 9 10.1
— Health Professions Education 2 22
— Psychology (Cognitive psychology, Medical psychology, Psychometrics or quantitative psychology) 9 10.1
— Health studies (Public health, Human development) 3 34
— Sciences and medical sciences (Kinesiology, Nursing science, Nuclear physics) 4 4.5
Total 89 100.0

Scope of reported assessments

Each keyword and the associated frequency within all pub-
lications are listed in Table 2. Simulation and simulators
were the most common assessment context (20.7% of in-
cluded papers), with OSCEs being the single most fre-
quently reported assessment approach (8.7% of papers).
OSATs (2.9%) and Mini-CEX (1.9%) were the most fre-
quently reported assessment tools.

Authors

Within the 2,863 publications, we identified 4,015 unique
first, sole and last authors. Each of these individuals were
named as an author for an average of 1.40 publications in
the database (standard deviation=1.38, range 1-35 publi-
cations, and mode of 1 publication per author). In the pub-
lications reviewed, we identified 97 unique sole authors,
2,172 unique first authors, and 2,040 unique last authors.

To identify ‘authors of influence’ for inclusion in the
author network analysis, we identified all of those with
more than five publications (mean+2SDs=4.16 publica-
tions, rounded up to be conservative), representing 2.2% of
all authors in our database. Of the 4,015 unique authors,
a total of 89 had five or more publications. Author degrees
and fields of study or practice were highly variable, as can
be seen in Table 3. See Appendix 2 in the online Electronic
Supplementary Material for a list of authors with five or
more publications (where they were first, last, or sole au-
thor) included in our analysis.

Author network

Amongst the 89 identified authors with five or more publi-
cations within our article set, a total of 228 different collab-
oration combinations were identified, indicating a highly-
interconnected group of authors. Twenty percent (20.3%,
n=580) of articles in our database included one author of
influence in the author list, 7% (6.9%, n=198) included
two authors of influence, nearly 1% (0.9%, n=27) included
three, and three articles in our database included four au-
thors of influence. Repeated collaborations between authors
are depicted in Fig. 2, likely indicating long-term successful
collaborative relationships.

When examining the author network, it is clear that some
prolific authors are strongly embedded within an intercon-
nected network, while other authors are less centrally em-
bedded in the author network. As discussed in Doja et al.,
a careful analysis of author networks, with consideration
for relative productivity, can provide insight, or at least
speculation, regarding what factors may be facilitating pro-
ductive collaboration [29]. Our interpretation of the author
network is based on the papers included in our study, and
perhaps could be considered rather under-nuanced. How-
ever, we examined articles in our database produced by
less-well-integrated teams of prolific authors in order to
identify commonalities across publications, and speculate
regarding the nature of their collaborations. Across less-
well-integrated teams of prolific authors, we identified com-
monalities within teams in terms of collaboration around
a common: construct, contexts, specialty-specific skill or
task, tool, modality of assessment, assessment approach,
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Fig.2 Author Collaboration Network of 89 identified unique authors with 5 or more publications included in our study

goal or purpose of assessment, or approach to analysis.
A summary can be seen in Table 4.

We can speculate regarding some clusters of authors
within our network. Prolific authors who are less-well in-
tegrated in the network seem to cluster around the con-
structs measured, the assessment purpose or contexts, the
specialty in which the assessment occurs, particular tools
or approaches, and the choice of statistical analysis. Geo-
graphic location appears to be a facilitator for collaboration
for some (e.g. highly integrated groups in Canada, United
States, and the Netherlands).

Discussion

This study reports a comprehensive bibliometric profile of
the literature reporting on validation of assessment within
medical education between 1999 and 2014. The amount
of literature reporting on validation of assessment appears
to be growing rapidly, with the majority of publications

2

generated in North American contexts. The largest num-
ber of publications are produced in the United States, the
United Kingdom, and Canada; however, the countries with
the largest proportional productivity (number of papers per
medical school) are Canada, the Netherlands, and Den-
mark—similar to findings reported by Doja et al. [29]. The
largest number of articles were published in the journals
Medical Education, Academic Medicine, Medical Teacher,
and Journal of General Internal Medicine.

When attending to the categories of journals, relying on
the NLM Broad Subject Terms for Indexed Journals [36],
Education represented the category with the largest number
of publications, meaning that the largest number of papers
were published in journals classified in Education. How-
ever, General Surgery and Medicine represented the largest
proportion of journals—meaning literature reporting on val-
idation of assessments is spread broadly across a large num-
ber of journals in Medicine and Surgery, perhaps rendering
some of the assessment literature difficult to synthesize.
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Table4 Examples of commonalities across publications in less-well-integrated groups of prolific authors

Group of authors
— Hoja and Gonnella

— Boulet, Van Zanten, DeChamplain, and McKinley
— Dowell and McManus

— Sarker, Vincent, and Darzi
— Fried, Vassiliou, Swanstrom, Scott, Jones, and Stephanidis

— Kogan and Shea
— Hojat and Gonnella

— Smith, Gallagher, Satava, Neary, Buckley,
— Sweet, and McDougall

— McGaghie and Wayne
— Epstein and Lurie

— Ferguson and Kreiter

Assessment construct

— Empathy

Context of assessment

— High stakes assessment: licensure and certification
— High stakes assessment: undergraduate admissions
Assessment of a specialty-specific skill

— Laproscopic technical skills

— Laproscopic technical skills: simulation contexts
Assessment tool

— Mini-CEX

— Jefferson Scale

Assessment modality

— Virtual reality simulator

Assessment approaches
— Mastery learning
— Peer assessment
Approaches to analysis

— Generalizability analysis

The primary observation from this bibliometric profile
is the heterogeneity present in the literature on assess-
ment and validity in medical education—heterogeneity in
authors, training backgrounds, location, journal of publi-
cation, publication domain, and assessment topic or tool.
This heterogeneity has been noted in more restricted bib-
liometric studies (e.g. [26, 29, 30]) and has been expanded
on here by including Medicine and Education journals in
our search and analysis approach. Our findings align well
with these earlier bibliometric studies, suggesting that the
integrated nature of medical education as a field contributes
to its breadth in terms of published literature. Furthermore,
our study demonstrates the rapidity of growth of this lit-
erature base [13, 22, 29]. Here, we note a similar growth
in the assessment literature with notable expansion since
1999. We can offer no current specific evidence-informed
explanation for the growth pattern observed in this study;
however, speculative considerations include expanded roles
of assessment within medical education (e.g., assessment
for learning, programs of assessment, etc.), and possible
increases in available avenues for publication.

The literature included in this study represented a broad
range of assessment tools and approaches, generated by
a large group of authors (a total of 4,015 authors listed on
a total of 2,863 papers). A group of 89 authors were iden-
tified as ‘authors of influence’, having published more than
five papers included in our database, and appeared as au-
thors on 1,069 of the articles in our study. These authors
represented MDs, PhDs, and MD/PhDs from a variety of
clinical specialties and disciplinary fields, and the majority
represent a highly-integrated group of authors. Prolonged

and highly-integrated patterns of co-authorship may sug-
gest that the multiple perspectives and training backgrounds
represented in these collaborations are contributing to the
literature in a valuable and meaningful way.

Many prolific authors were broadly connected; however,
other authors were less-well centrally embedded in the au-
thors network. An examination of assessment approach, as-
sessment tool, construct of interest, context of assessment,
and discipline was not able to fully explain the presence or
absence of collaborative links. Similar institutional affilia-
tions appear to facilitate collaborative links (e. g. McGaghie
and Wayne); however, several long-term collaborations ap-
pear to happen across institutions. While entirely specula-
tive, we believe that some clusters of authors may concep-
tualize validity, or approach validation, very differently. It
may not be unreasonable to assume that an approach to val-
idation would be very different if focused on longitudinal
programmatic assessment than if focused on ensuring the
appropriateness of assessing within a simulated, or virtual
reality, environment [25, 37]. We hypothesize that differ-
ent conceptualizations of validity, or different approaches
to validation, may be one factor that underlies the likeli-
hood of collaborative links between individuals within our
network. We have some indications that individuals who
share similar understandings of a given construct are more
likely to collaborate, or likely to engage with each other’s
work; however, documenting this phenomenon remains in
its infancy [38]. We also speculate that individuals with dif-
ferent conceptualizations of validity, or different approaches
to validation, would be unlikely to collaborate extensively.
This remains an area for future research, but approaches to
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validity and validation may be an important underlying fac-
tor in predicting successful collaborative relationship within
assessment in medical education.

This study has limitations. The work reported here fo-
cuses solely on the meta-data available for literature on va-
lidity of assessment within medical education, and as such
can speak to the breadth, scope, and nature of the published
literature, but not to its specific content and quality. Exam-
ination of the context, content, and quality were beyond
the scope of the current study, however represent impor-
tant avenues for future research. Given the search strategies
and databases used, this may have led to an overrepresen-
tation of papers published in English language venues, or
an overrepresentation of papers from North America. An-
other limitation of this study could be how we structured
the author search in order to identify authors of influence.
We decided to focus our analysis on first, last, and sole
authors, and adopted the assumption that authors of influ-
ence would be more likely represented within those author
positions. We recognize that this is an assumption, and the
meaning of author order within health professions educa-
tion research could remain an interesting avenue for future
research.

This study could not examine the specific approaches,
frameworks, or practices associated with validation of as-
sessment tools and approaches, as the in-depth analysis
of validity evidence was not possible with a bibliometric
approach. However, the heterogeneity of journals, con-
texts, assessment tools, authors, and respective training
backgrounds reported here could imply heterogeneous ap-
proaches to validity and validation. While speculative, it
may be reasonable to assume that such a heterogeneous lit-
erature, generated by a heterogeneous group of authors, is
unlikely to approach validity and validation of assessment
in a homogeneous manner [21, 37]. It has been suggested
that there is a disconnect between current recommended
validation approaches and actual practice [16, 19], and it is
possible that this disconnect may be due, at least in part,
to different conceptualizations of validity [21]. This study
may suggest the presence of multiple conceptualizations of
validity and validation; however, this suggestion is based
only on the observed heterogeneity of the bibliometric
qualities included in this study.

In conclusion, the purpose of this study was to exam-
ine the bibliometric characteristics of the literature report-
ing on validation of assessments within medical educa-
tion. This literature is growing rapidly, and is quite diverse,
which likely suggests that approaches to validation of as-
sessment within medical education are heterogeneous in
nature. A gap has been identified between recommended
and reported validation practices in medical education as-
sessment literature, and we would agree that better trans-
lational work of several relevant assessment frameworks

2

[24, 25, 39] for application in medical and health profes-
sions education is one important means for improving the
quality and communication of validation studies. There is
little evidence to support the unilateral endorsement of one
validation framework in the context of assessment in med-
ical education; rather, we would suggest that authors ex-
plicitly report which framework was chosen, how it aligns
with the purpose, context, and intended use of assessment
scores. It is possible that the variation in assessment prac-
tices previously documented [15] is reflective of the diver-
sity in assessment tools, approaches, contexts, audiences,
constructs, and publication venues represented in this bib-
liometric analysis of the literature reporting on validation
of assessment in medical education.

Acknowledgements The authors would like to thank Robyn Feather-
stone for her help in developing the search strategy, Mathilde Leblanc
for her work screening articles, and Katharine Dayem for her assistance
in managing the project and databases. We would also like to thank Jill
Boruff and Kathleen Ouellet for helpful critique of earlier drafts of this
manuscript.

Funding This work was supported by funds provided by the Social
Science and Humanities Research Council of Canada to CSTO and
MY (SSHRC 435-2014-2159).

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References

1. Roediger HL,, Karpicke JD. Test-enhanced learning: taking memory
tests improves long-term retention. Psychol Sci. 2006;17:249-55.

2. Roediger HL, Karpicke JD. The power of testing memory: basic re-
search and implications for educational practice. Perspect Psychol
Sci. 2006;1:181-210.

3. Larsen DP, Butler AC, Roediger HL III. Test-enhanced learning in
medical education. Med Educ. 2008;42:959—-66.

4. Larsen DP, Butler AC, Roediger HL III. Repeated testing improves
long-term retention relative to repeated study: a randomised con-
trolled trial. Med Educ. 2009;43:1174-81.

5. Tamblyn R, Abrahamowicz M, Brailovsky C, et al. Association be-
tween licensing examination scores and resource use and quality of
care in primary care practice. ] Am Med Assoc. 1998;280:989-96.

6. Tamblyn R, Abrahamowicz M, Dauphinee WD, et al. Association
between lincensure examination scores and practice in primary
care. ] Am Med Assoc. 2002;288:3019-26.

7. Tamblyn R, Abrahamowicz M, Dauphinee D, et al. Physician scores
on a national clinical skills examination as predictors of complaints
to medical regulatory authorities. JAMA. 2007;298:993-1001.

8. Epstein RM. Assessment in medical education. N Engl J Med.
2007;356:387-96.

9. Norcini JJ. Workbased assessment. BMJ. 2003;326:753-5.

10. Wass V, van der Vleuten C, Shatzer J, Jones R. Assessment of clin-
ical competence. Lancet. 2001;357:945-9.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Characterizing the literature on validity and assessment in medical education: a bibliometric study 191

11. Sherbino J, Bandiera G, Frank JR. Assessing competence in emer-
gency medicine trainees: an overview of effective methodologies.
CME]J. 2008;10:365-71.

12. Norcini J, Anderson B, Bollela V, et al. Criteria for good assess-
ment: consensus statement and recommendations from the Ottawa
2010 Conference. Med Teach. 2011;33:206-14.

13. Cizek GJ, Rosenberg SL, Koons HH. Sources of validity evi-
dence for educational and psychological tests. Educ Psychol Meas.
2008;68:397412.

14. Cook DA, Brydges R, Zendejas B, Hamstra SJ, Hatala R. Technol-
ogy-enhanced simulation to assess health professionals: a system-
atic review of validity evidence, research methods, and reporting
quality. Acad Med. 2013;88:872-83.

15. Cook DA, Zendejas B, Hamstra SJ, Hatala R, Brydges R. What
counts as validity evidence? Examples and prevalence in a system-
atic review of simulation-based assessment. Adv Health Sci Educ
Theory Pract. 2014;19:233-50.

16. Downing SM. Validity: on the meaningful interpretation of assess-
ment data. Med Educ. 2003;37:830-7.

17. Cook DA, Beckman TJ. Current concepts in validity and reliability
for psychometric instruments: theory and application. Am J Med.
2006;119:166e7-166e16.

18. Cook DA, Brydges R, Ginsburg S, Hatala R. A contemporary ap-
proach to validity arguments: a practical guide to Kane’s frame-
work. Med Educ. 2015;49:560-75.

19. Schuwirth LWT, van der Vleuten CPM. Programmatic assessment
and Kane’s validity perspective. Med Educ. 2012;46:38-48.

20. Albert M. Understanding the debate on medical education research:
a sociological perspective. Acad Med. 2004;79:948-54.

21. Albert M, Hodges B, Regehr G. Research in medical edication:
balancing service and science. Adv Health Sci Educ Theory Pract.
2007;12:103-15.

22. St-Onge C, Young M, Eva KW, Hodges B. Validity: One word with
a plurality of meanings. Adv Health Sci Educ. 2017;22(4):853.

23. Streiner DL, Norman G, Cairney J. Health measurement scales: a
practical guide to their development and use. 5th ed. Oxford: Ox-
ford University Press; 2015.

24. Messick S. Standards of validity and the validity standards in per-
formance assessment. Educ Meas Issue Pract. 1995;14:5-8.

25. Kane MT. Validating the interpretations and uses of test scores.
J Educ Meas. 2013;50:1-73.

26. Sampson M, Horsley T, Doja A. A bibliometric analysis of evalu-
ative medical education studies: characteristics and indexing accu-
racy. Acad Med. 2013;88(3):421-7.

27. Broadus R. Towards a definition of “bibliometrics.”. Scientomet-
rics. 1987;12:373-9.

28. Okubo Y. Bibliometric indicators and analysis of research systems:
methods and examples. OECD Science, Technology and Industry
Working Papers. 1997. https://doi.org/10.1787/208277770603.

29. Doja A, Horsley T, Sampson M. Productivity in medical education
research: an examination of countries of origin. BMC Med Educ.
2014;14:1-9.

30. Azer SA. The top-cited articles in medical education : a bibliometric
analysis. Acad Med. 2015;90:1147-61.

31. Smith DR. Bibliometrics, citation indexing, and the journals of
nursing. Nurs Health Sci. 2008;10:260—4.

32. Macintosh-Murray A, Perrier L, Davis D. Research to practice in
the journal of continuing education in the health professions: a the-
matic analysis of volumes 1 through 24. J Contin Educ Health Prof.
2006;26:230-43. https://doi.org/10.1002/chp.

33. AERA, APA, NCME (American Educational Research Association
& National Council on Measurement in Education), Joint Commit-
tee on Standards for Educational and Psychological Testing APA.
Standards for educational and psychological testing. Washington,
DC: AERA; 1999.

34. Moher D, Liberati A, Tetzlaft J, Altman DG, The PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med. 2009;6(7):e1000097.

35. World Directory of Medical Schools. World Federation for Med-
ical Education (WFME) and the Foundation for Advancement of
International Medical Education and Research (FAIMER). (https://
search.wdoms.org). Updated 2015. Accessed May 10, 2017.

36. U.S. National Library of Medicine. Broad Subject Terms for In-
dexed Journals. (https://wwwcf.nlm.nih.gov/serials/journals/index.
cfm). Published February 15, 2009. Updated Hanuary 24, 2017. Ac-
cessed May 10, 2017.

37. St-Onge C, Young M. Evolving conceptualisations of validity:
impact on the process and outcome of assessment. Med Educ.
2015;49(6):548-50.

38. Young ME, Thomas A, Lubarsky S, et al. Drawing boundaries: The
difficulty of defining clinical reasoning. Acad Med. 2018; https://
doi.org/10.1097/ACM.0000000000002142.

39. Cizek G. Defining and distinguishing validity: interpretations of
score meaning and justifications of test use. Psychol Methods.
2012;17:31-43.

Meredith Young PhD, is assistant professor in the Department of
Medicine and research scientist at the Centre for Medical Education
at McGill University, Montreal, Canada.

Christina St-Onge PhD, is associate professor at the Department
of Medicine and Health Sciences at the Université de Sherbrooke
and holds the Chaire de recherche en pédagogie médicale Paul
Grand’Maison de la Société des Médecins de 1’Université de Sher-
brooke, Sherbrooke, Canada.

Jing Xiao MSc, is a data analyst at the Undergraduate Medical Edu-
cation Program and research assistant at the Centre for Medical Edu-
cation at McGill University, Montreal, Canada.

Elise Vachon Lachiver MSc, is a research assistant at the Chaire de
Recherche en pédagogie médical Paul Grand’Maison de la SMUS at
I’Université de Sherbrooke, Sherbrooke, Canada.

Nazi Torabi MLIS, is a liaison librarian for Health Sciences at McGill
University, Montreal, Canada.


https://doi.org/10.1787/208277770603
https://doi.org/10.1002/chp
https://search.wdoms.org
https://search.wdoms.org
https://wwwcf.nlm.nih.gov/serials/journals/index.cfm
https://wwwcf.nlm.nih.gov/serials/journals/index.cfm
https://doi.org/10.1097/ACM.0000000000002142
https://doi.org/10.1097/ACM.0000000000002142

	Characterizing the literature on validity and assessment in medical education: a bibliometric study
	Abstract
	What this paper adds
	Introduction
	Method
	Identification of relevant articles
	Inclusion and exclusion criteria
	Analysis

	Results
	Interrater agreement
	Dataset of articles
	Publication by year
	Geographic representation
	Journals and publication categories
	Scope of reported assessments
	Authors
	Author network

	Discussion
	References


