Advances in Medical Education and Practice

Dovepress
open access to scientific and medical research

REVIEW

Open Access Full Text Article

Advances in medical education and practice:
role of massive open online courses
This article was published in the following Dove Press journal:
Advances in Medical Education and Practice
21 August 2017
Number of times this article has been viewed

Lynette R Goldberg 1
Leonard A Crocombe 2
1
Wicking Dementia Research and
Education Centre, Faculty of Health,
2
Centre for Rural Health, Faculty
of Health Sciences, University of
Tasmania, Hobart, TAS, Australia

Abstract: Massive open online courses (MOOCs) are increasingly available in the area of
health and medicine. These MOOCs are offered through various commercial and noncommercial online platforms. When offered through reputable institutions, they can provide valuable
access to reliable information without the constraints of time, geographical location, or level
of education. Most current courses appear introductory in nature. In its drive for quality health
care, the National Academy of Medicine has prioritized a focus on known chronic care conditions. Many of these conditions are shared internationally. Among its initiatives, the academy
encourages consumer and professional groups, patients, clinicians, health care organizations,
and universities to work together to identify evidence-based care processes consistent with best
practices, organize major prevention programs to target key associated health risk behaviors,
and develop systems to measure and evaluate improvements in the provision of patient- and
family-centered health care. Carefully designed and collaboratively developed MOOCs would
appear a valuable resource to contribute to these initiatives. Such MOOCs can, 1) increase the
health literacy of the public with regard to the prevention and treatment of known chronic care
conditions, 2) provide ready access to continuing professional, and interprofessional, education,
and 3) explore innovative teaching models for student learning focused on patient- and familycentered care. MOOCs would also appear helpful to facilitate effective communication among
international communities of patients and clinicians, including student clinicians, with shared
interests. Further, the accumulation of MOOC data through large-scale measurement and analysis,
obtained nationally and internationally, has the potential to assist in greater understanding of the
risk for diseases and their prevention, with this translating into medical education, and authentic,
patient- and family-centered methods for student learning. This paper explores these issues.
Keywords: interprofessional education, medical education, medical practice, massive open
online course, MOOC, patient (or person-) and family-centered care, quality health care
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The purpose of this narrative review is to stimulate discussion about the role of
massive open online courses (MOOCs) as innovative tools in medical education
and practice to ensure effective, quality, equitable, and patient- and family-centered
health care. Published papers on medically-related MOOCs were identified from
searches on PubMed, Google Scholar, CINAHL, and Cochrane databases. MOOCs
in general have proliferated since 2012, based on the innovative work of Siemens1
and Downes2 who showed that a large number of participants (frequently thousands =
massive) could access, network, and share information rapidly through an authentic,
meaningful, and free (open) online learning environment (course). Before delving
into how MOOCs may play a role in medical education and practice for health care
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p rofessionals, a cademics, policy developers, and people in
need of medical care, it is important to understand what is
needed for quality health care.

Achieving quality health care
In 2001, the Institute of Medicine (IOM; now the National
Academy of Medicine) in the United States published a
pivotal paper, Crossing the quality chasm, focusing attention on six essential aims of health care: services provided
must be safe, effective, patient-centered, timely, efficient, and
equitable.3 To achieve these aims and address evident gaps
in health care, the IOM advocated redesigned systems to
improve the quality of medical care, and thus medical education. Principles guiding system redesign focused on care that
was: 1) evidence-based to translate scientific knowledge into
practice, 2) able to address individual needs of patients and
families, 3) transparent to enable patients and their families to
make informed choices, 4) proactive rather than reactive, and
5) characterized by collaborative, interdisciplinary, integrated
work, and effective communication.3
The importance of ongoing communication between all
health care providers and the people in need of care resulted
in renewed recognition of the value of interprofessional education (IPE) for medical, paramedical, nursing, pharmacy,
dental, allied and public health, and social work students in
preparation for effective interprofessional practice (IPP).4
Although the nuance may be subtle, the term “interprofessional” is preferred to “interdisciplinary” due to its focus
on collaborative relationships that address both education
and practice as preprofessional students learn with, from,
and about each other.5 This learning occurs through scaffolded opportunities that expose students to IPE, engage
them in integrated work, and develop their competence for
IPP.5–7 Data show that IPE experiences increase students’
confidence and readiness for effective teamwork and shared
decision-making in professional practice.8 Results from eight
randomized controlled trials have documented positive outcomes in varying aspects of health care, including increased
practitioner competencies and patient satisfaction.4
While much has been achieved to improve the quality
and safety of health care since the publication of the IOM’s
2001 report, there is still work to be performed. A systematic
analysis of evidence from 18 international studies, based on
the IOM’s six aims, documented that care redesign has not
been so systematic; more robust research designs need to
be implemented, and care design focused on patient- and
family-centered care needs to be strengthened.9,10 In a recent
report developed for the National Academy of Medicine,
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Frampton et al11 expressed concern at the ongoing difficulty
in changing the culture of medical education and practice
to focus on patient- and family-centered care, communication, and empathy – core competencies in modern health
care.12 These investigators argued that the comprehensive
framework needed to ensure safe, effective, patient-centered,
timely, efficient, and equitable health care must include the
lived experiences of the people who are ill, or at-risk, and
those who care for them. This focus on patient (or person-)
centeredness will facilitate patients’ active engagement in
their care, identify meaningful and functional outcomes that
are not solely practitioner driven, and facilitate the development of a patient- and family-centered evidence base that
is integral to effective, quality care.8,11–14 Contrasting this
approach to evidence-based care focused on more controlled
experimental designs, some have termed it “practice-based
evidence.”15 Both approaches are important in maintaining
and evaluating quality health care. To develop and establish a
culture of patient-centered care, Frampton et al11 stressed the
need for innovative and inclusive training for patients, their
families, and health care personnel. While there are valuable
case-based reports of the effectiveness of patient-centered
care, Singer et al16 advocated continued work based on the
theory of collective learning – how learning from leadership
and effective communication among groups and organizations can establish a person-centered framework to promote
the quality and safety of health care beyond individual or
local levels.

Prioritizing chronic care conditions
in facilitating quality health care
In its drive for quality health care, the National Academy
of Medicine has prioritized a focus on known chronic care
conditions to make the best use of available resources. The
academy encourages health care organizations, consumer and
professional groups, patients, clinicians, private and public
payment providers, and other stakeholders to work together
to: 1) identify evidence-based care processes consistent with
best practices, 2) organize major prevention programs to
target key associated health risk behaviors, 3) develop and
provide a supportive outcomes-based information infrastructure, 4) align reimbursement policies with the goal of
quality improvement, and 5) develop systems to measure
and evaluate improvements in the provision of health care.3
Currently in Australia, the top five causes of death are:
heart disease, dementia, cerebrovascular disease (stroke),
lung cancer, and chronic respiratory disease.17 In America, the
top five causes of death are heart disease, malignant cancers
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(particularly lung cancer), chronic respiratory disease, accidents (unintentional injuries), and cerebrovascular disease;
dementia is sixth.18 Dementia, a progressive and terminal
condition, is now accepted as one of the major causes of
disability and dependency among older people and a global
public health issue.19 There is particular concern about the
increasing number of people with dementia and associated
medical conditions in developing countries.20 Heart disease,
stroke, chronic obstructive respiratory disease, lung cancer
(and related cancers of the airway), diabetes, and obesity also
remain global concerns.21

The characteristics and
contributions of MOOCs
The IOM recognized the inherent potential of the Internet
to transform health care, particularly in addressing known
chronic care conditions, and information is now widely
available to consumers, students, and health care providers
through an increasing number of health- and medicinerelated MOOCs. These MOOCs are offered through various
commercial and noncommercial online platforms and, when
offered through reputable institutions, can provide valuable
access to reliable information. Figure 1 shows the potential
contributions of health- and medicine-related MOOCs to
both professional and consumer-based audiences, and these
potential contributions are explored in the following section.
In a recent systematic review of health- and medicinerelated MOOCs, Liyanagunawardena and Williams22 identified 225 courses, of which 113 were listed on the MOOC

aggregator site “Class Central.” They examined 98 of these
MOOCs that fit the following criteria: no cost, specified start
and end dates, and not related to psychology, biology, life sciences, or animal health and disease unrelated to human health.
The majority of the selected MOOCs were offered in English,
predominantly by universities in North America. The courses
ranged in length from 3 to 20 weeks. Completion of some
MOOCs provided participants with continuing professional
education (medical, nursing, or dental) credit but most courses
appeared introductory, as judged from their “Introduction
to…” titles. A search of the Class Central site in March 2017
showed that the number of listed health- and medicine-related
MOOCs had increased from 113 in 2014 to 511.
As long as one has access to a computer and the Internet,
MOOCs can provide access to information compiled and
presented by experts without the constraints of time, geography, or level of education.23 The ability to read and write
in English may be a constraint. Although some detractors
fear that MOOCs may undermine current higher education
models, the more common view for health and medicine is
that MOOCs offered by universities appear a valuable way
to address three important issues: 1) increase the health literacy of the public – and older adults can indeed benefit,24,25
2) provide continuing professional, and interprofessional,
education for practitioners – serving as a ready resource for
evidence-based care, as scientific evidence and expert consensus about best practices often take a long time to reach
clinicians and patients, and 3) explore innovative teaching
models for student learning, including the promotion of

Teaching and learning
• Innovative models
• Global reach
Professional

Patient/consumer
Continuum
Enhanced communication and understanding
Integrated and increased focus on patient- and family-centered care

Professional
• ↑ Interprofessional collaboration
• ↑ Interprofessional communication
• Continuing professional education
• Student – professional continuum

MOOCs
Free → equitable
(Computer/Internet)
Evidenced-based best practices
Teaching and research excellence

Patients/consumers
• ↑ Public health literacy
• ↑ Accessibility to evidence-based
information
• Unconstrained by time, geography or
level of education

National and international data sets
• ↑Understanding of risk, prevention and care
• Measure and evaluate → quality improvement
Figure 1 Potential contributions of health- and medicine-related MOOCs.
Abbreviation: MOOCs, massive open online courses.
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effective interprofessional teams, and problem-based quality
improvement learning that enhances in-person traditional
learning, facilitates leadership, and removes barriers frequently experienced by international students.22,25–33 These
three complementary and important components of effective
medical education and practice can assist in redesigning
systems of care and translating knowledge into effective care
and prevention. These three components also can facilitate
organizational support, efficiency modeling processes, and
transparent reimbursement systems to promote effective,
outcome-based care, taking advantage of collective learning
and focusing on patient and family needs.
MOOCs would also appear helpful to facilitate effective
communication among international communities of patients
and clinicians, including student clinicians, with shared interests, strengthening the cooperative relationships essential to
effective online learning.34,35 Further, the accumulation of
MOOC data through large-scale measurement and analysis,
“big data”36 obtained nationally and internationally, has the
potential to assist in greater understanding of the risk for diseases and their prevention, as well as increased efficiency in
systematic care,37 with this translating into medical and IPE,
authentic, patient-centered assessment methods for student
learning, and wider access for student recruitment. As universities strive to develop innovative strategies to maintain teaching
and research excellence in medical education and practice
in an increasingly competitive environment, participating in
collaboratively developed MOOCs may prove valuable to
facilitate students’ understanding of the importance of patient
perspectives to drive patient-centered quality care38,39 (Table 1).
MOOCs can be costly to produce, in terms of the required
infrastructure and technology, including meaningful assessment methods, invited expertise, the time needed for staff to
respond to participants’ discussion board posts to maintain a
personal connection online, and tangible staff incentives.27,40
Future MOOC offerings may include a user fee, parallel to a

workshop fee for face-to-face learning, or a fee for providing
a certificate of completion. Some universities may feel a need
to cap the number of participants, particularly if the MOOC
is specific to student skill or competency development. However, collaborative work in leadership across consumer-based
organizations, medical professions, universities, policy developers, and funding agencies may mitigate these challenges.

How best to measure learning
through MOOCs?
In reporting data to document the success of MOOCs,
investigators have focused on the types of engagement activities used to encourage social interaction and problem-solving,
number of participants who engaged, the length of time spent
on particular activities, and the number of participants who
completed the course, with subsequent surveys and interviews
of participants used as available.23,41–43 Reich44 argued that many
of these measures show what participants do, but not necessarily what they learn. He stressed that ongoing MOOC design
and policy development need to focus on three characteristics
to document learning: 1) pretesting, then repeated testing
throughout the duration of the course, 2) procedural as well as
conceptual measures of learning and thinking, and 3) reliance
on validated assessments to facilitate comparative cross-course
analysis. In the meantime, embedded experiments, quizzes
with correct answers provided, and thematic analyses of posted
comments and responses on interactive discussion boards may
provide valuable insights into participant learning, particularly
in an interprofessional and person-centered context.
The shorter length of MOOCs may also facilitate
engagement and completion, and thus learning.23 To address
the global public health issue of dementia, investigators
at the Wicking Dementia Research and Education Centre
(University of Tasmania) have developed an innovative
9-week “Understanding Dementia” MOOC (first offered in
2013)23 and a 5-week “Preventing Dementia” MOOC (first

Table 1 Contributions of MOOCs to national and international issues in medical education and practice
Issue

Nature of contribution

Increase public health literacy
Provide continuing professional education
Facilitate innovative teaching and learning methods
Enhance communication among international communities of patients
and clinicians, including student clinicians
Obtain large-scale data
Focus on patient- and family-centered needs, including environmental,
cultural, and language influences

Prevention

Evidence-based
practices

Authentic, patient-centered,
outcome-based measurement

√
√
√
√

√
√
√
√

√
√
√
√

√
√

√
√

√
√

Abbreviation: MOOCs, massive open online courses.
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offered in 2016). Both the “Understanding Dementia” and
the “Preventing Dementia” MOOCs contain a pretest, the
“Dementia Knowledge Assessment Scale.”45 The “Preventing Dementia” MOOC also contains a validated instrument
to enable participants to ascertain their risk for developing dementia46 and has been translated into Chinese. Both
MOOCs include presentations from recognized national and
international experts in the cause, care, and prevention of
dementia, interviews with people living with dementia, and
a variety of interactive activities. These activities include
“thought trees” to probe participants’ understanding and
experiences, and “ask an expert” discussion boards.
The “Understanding Dementia” MOOC is a pathway
to the Wicking Dementia Research and Education Centre’s
fully online Bachelor of Dementia Care program. MOOC
participants can enroll in an elective unit (CAD110: Negotiated Study in Understanding Dementia) to receive academic
credit for completing the MOOC. A similar pathway is planned
to enable completers of the “Preventing Dementia” MOOC
to gain academic credit through enrolling in a Bachelor of
Dementia Care unit on prevention. To date, more than 83,000
participants from multiple countries and diverse educational
backgrounds have participated in and completed the two
MOOCs. The 34–49% completion rates are substantially more
than the reported 5–15% completion rates for other medically
related MOOCs.23,47 Further, there is no statistically significant difference in completion rates between “Understanding
Dementia” MOOC participants who had previous university
level experience and those who did not.23 These high completion rates across a range of levels of education and occupation
highlight the scale of unmet need for in-depth education about
dementia prevention and care. The completion rates document
the appropriateness of carefully designed MOOCs to contribute
to medical education and practice, particularly for nationally
and internationally known chronic care conditions. That said,
a focus on chronic care conditions does not minimize the
importance of MOOCs developed to address acute medical
conditions, such as the Ebola crisis.48
To optimize the contribution of MOOCs to the dissemination of information and learning, Reich44 encouraged
universities to
prioritize courses[…] designed from the outset to address
fundamental questions about teaching and learning. Journal
editors and conference organizers should prioritize publication of work conducted jointly across institutions, examining
learning rather than engagement outcomes, and carefully
designed research[…] Funding agencies should share these
priorities…and support these initiatives.
Advances in Medical Education and Practice 2017:8
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These principles apply when situated within the framework of
known chronic care conditions to improve national and international efforts in prevention, evidence-based care, and collaborative and interprofessional medical education focused on the
needs of patients and authentic outcomes-based assessment.

Implications for research and
practice
A recognized gap in health care is the lack of, or inconsistent
focus on, patient- and family-centered care. Making this
focus consistent can facilitate patients’ active engagement
in their care, identify meaningful and functional outcomes
that are not solely practitioner or policy driven, and facilitate
the development of a patient- and family-centered evidence
base that is integral to effective, quality care. Integrating the
lived experiences of those who are ill and those who care for
them into health- and medically-related MOOCs appears an
important step in promoting patient- and family-centered care
in medical education and practice. Integrating these lived
experiences, including access and reimbursement issues,
addresses important components of medical education,
namely increasing health literacy, providing continuing medical education, and facilitating the development of innovative,
problem-based teaching. Optimizing the advantages offered
by carefully designed, well-structured, and outcomes-based
MOOCs, the frequent MOOC titles of “Introduction to…”
can be replaced with titles such as “Integrated perspectives
on…” reflecting meaningful, authentic, evidence-based, collaborative, and integrated health and medical information to
which thousands of people can have ready access.

Summary
MOOCs can provide valuable access to reliable information
without the constraints of time, geographical location, or level
of education. To document the effectiveness of any MOOC, its
design needs to include the following features: 1) pretesting,
then periodic testing of intended outcomes throughout the
course, 2) procedural as well as conceptual measures of learning and thinking, including embedded interactive activities to
facilitate engagement; and 3) validated assessment measures
to enable comparison of learning and effectiveness across
MOOCs. In this way, carefully designed and collaboratively
developed MOOCs have the potential to bring together people
in consumer, professional, and policy development groups,
health care organizations, and universities to facilitate inclusive learning about evidence- and practice-based patient- and
family-centered care. This learning can focus on prevention,
intervention, and authentic, culturally appropriate, patientsubmit your manuscript | www.dovepress.com
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centered outcomes, particularly for known chronic care
conditions, many of which are global health concerns. Thus,
MOOCs can play a role in increasing public health literacy,
providing continuing professional education and stimulating
the development of innovative teaching models for student
learning focused on patient- and family-centered care.
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