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ABSTRACT

Background Curriculum development is an essential domain for medical educators, yet specific training in this area is
inconsistent. With competing demands for educators’ time, a succinct resource for best practice is needed.

Objective To create a curated list of the most essential articles on curriculum development to guide education scholars in
graduate medical education.

Methods We used a modified Delphi method, a systematic consensus strategy to increase content validity, to achieve
consensus on the most essential curriculum development articles. We convened a panel of 8 experts from the United States in
curricular development, with diverse career stages, institutions, gender, and specialty. We conducted a literature search across
PubMed and Google Scholar with keywords, such as “curriculum development” and “curricular design,” to identify relevant
articles focusing on a general overview or approach to curriculum development. Articles were reviewed across 3 iterative
Delphi rounds to narrow down those that should be included in a list of the most essential articles on curriculum
development.

Results Our literature search yielded 1708 articles, 90 of which were selected for full-text review, and 26 of which were
identified as appropriate for the modified Delphi process. We had a 100% response rate for each Delphi round. The panelists
narrowed the articles to a final list of 5 articles, with 4 focusing on the development of new curriculum and 1 on curriculum
renewal.

Conclusions We developed a curated list of 5 essential articles on curriculum development that is broadly applicable to
graduate medical educators.

Introduction

Curriculum development is an essential skill for med-
ical educators and plays a large role in the develop-
ment of competent trainees.1-4 Medical educators
across all specialties are often tasked with curriculum
development, yet few have specific training in instruc-
tional methods.5-9

There are various textbooks and published litera-
ture that provide descriptions of essential aspects
of curriculum development; however, many of these
resources are either too theoretical for practical
application or overly comprehensive for an introduc-
tion.10-12 Many medical educators often have com-
peting demands on their time; thus, there is a need
for a succinct collection of articles that will allow
them to quickly review and apply vetted principles
of curriculum development to their own programs.9

To meet this identified need, we sought to identify
essential curriculum development articles through
consensus of an interdisciplinary group of medical

education experts. These articles are intended to
cover key principles and practices of curriculum
development and serve as both a practical introduc-
tion to the topic and a resource for additional learning.
The final list may be applicable to graduate medical
educators with an interest in practical and theoretical
aspects of curriculum development, medical trainees
interested in developing into skilled clinician-educators,
and nonacademic physicians who have an interest in
creating targeted educational experiences for students.

Methods

We conducted a literature search with the assistance
of a research librarian using PubMed with controlled
vocabulary (eg, Medical Subject Headings terms) and
keywords, such as “curriculum development” and
“curricular design,” to identify relevant articles pub-
lished in English between 2000 and 2022. We also
searched Google Scholar with the same keywords,
language, and date restrictions. We included articles
that addressed a general overview or approach to
curriculum development. We excluded those that did
not have a full text article available, single curricular
innovation descriptions, and articles not focused on
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the methodology of curriculum development. The first
and last author reviewed studies for eligibility based on
the above criteria. They first performed an abstract
review, followed by full-text review of all manuscripts
whose abstracts met initial inclusion criteria. They also
performed a bibliographic review of included articles.

We conducted a modified Delphi process to deter-
mine which articles provide the most essential informa-
tion to guide educators in developing, implementing,
evaluating, and publishing curricula. The modified
Delphi technique is a systematic group consensus
strategy designed to increase content validity.13 We
convened a Delphi panel of 8 graduate medical edu-
cators with diverse career and specialty experience in
the United States. Previous work has suggested that
6 to 10 experts is an appropriate number for obtain-
ing stable results in the modified Delphi method.14-16

The panelists hailed from 2 different institutions and
included 6 assistant professors, 1 associate professor,
and 1 professor. Five panelists identified as women
and 3 as men. Specialties represented on the panel
included: anesthesia, emergency medicine, family medi-
cine, general surgery, and internal medicine. All panel-
ists had created, implemented, and evaluated curricula.
We collected data April through September 2022.

The Delphi panel reviewed and voted on articles
in sequential rounds. In the first round, panelists
rated articles on a 1 to 7 scale according to their per-
ceived importance to include in a list of essential
articles on curriculum development (1=not at all
important, 7=extremely important). We determined
a priori that articles with a mean score of greater
than 4 would advance to the next round and those
with a mean score of 4 or less would be eliminated.
In the second and third rounds, panelists voted either
yes or no on whether the article should be included
in the final list. During these rounds, panelists were
limited to a maximum of 5 yes votes in order to gen-
erate a manageable list of articles that would provide
a comprehensive understanding of the domain. We
determined a threshold of 75% yes votes for inclu-
sion or 75% no votes for exclusion a priori. Panel-
ists were invited to provide written comments in
each round. We calculated descriptive statistics.

This study was deemed exempt by the Institutional
Review Board of the David Geffen School of Medicine
at the University of California, Los Angeles.

Results

Our literature search returned 1708 articles. The
authors did not add any additional articles outside
the literature search results. We excluded 1618 based
on abstract review, leaving 90 for full-text review.
Of these, 26 satisfied our criteria above and were

included in the modified Delphi process (online sup-
plementary data TABLE). We completed 3 Delphi
rounds, each with a 100% response rate (online sup-
plementary data TABLE). After the first round, 6 arti-
cles were eliminated, and 20 articles advanced to the
next round. After the second round, 1 article met the
threshold for inclusion in the final list and 14 articles
were eliminated. In the third round, 1 article was
eliminated, and 4 articles met the threshold to include
in the final list. A total of 5 articles are included in
our final list of the most important articles on cur-
riculum development. A brief summary of each article
and its application to graduate medical educators is
described in the TABLE.

Discussion

To the best of our knowledge, we created the first con-
sensus list of essential articles on curricular development.
Four of these articles focused on the development of
new curricula,17-20 and one focused on curriculum
renewal,21 highlighting that curriculum development
is an iterative process that must include continual
updating and improvement. Three articles were anchored
in Kern’s 6-step curricular framework.17,19,20 It is inter-
esting that other conceptual frameworks for curriculum
development, such as the spiral curriculum model or
network model, were not emphasized in selected arti-
cles.22,23 This could be indicative of the prevalence of
Kern’s framework in practice and/or the perceived
value of this model by our expert panelists.10,11

One article specifically addressed curriculum devel-
opment in the virtual environment.17 The selection of
this article acknowledges current realities in which vir-
tual education is more commonplace and may be an
important supplementary component of medical edu-
cation going forward.24-26 Finally, one article high-
lighted how to turn curricular development work into
scholarship.19 The inclusion of this article underscores
the need of educators for expertise in education schol-
arship, which has been previously identified in the lit-
erature.7-9 As a collective, these articles encompass the
key steps of curricular development from inception
through scholarly dissemination.

This study is limited as the search excluded non-
English articles and single innovation type articles,
which may have led to the omission of key evidence.
The choice of Delphi panel experts from 2 US institu-
tions excluded expertise from the larger international
pool of medical educators; a differently composed
panel may have yielded different results.

Next steps for this work require feedback from
early-career education scholars regarding whether these
articles function successfully as succinct, high-yield
resources. Input from education mentors concerning
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whether this approach is useful would also be valuable.
If so, a strategy for updating and disseminating seminal
“best practices” articles could follow, for curriculum
development and other key medical educator topics.

Conclusions

Through a modified Delphi approach using diverse
experts, we developed a list of essential articles on

curricular development for the early-career medical
education scholar.
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