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Massive open online courses (MOOCSs) are currently the buzz word in the field of e-learning. By definition, MOOCs are massive
courses considering the number of participants enrolled across the globe per course, are open accessed, and are available online.
MOOCs have evolved along the trajectory of correspondence courses, radio- and television-broadcasts, and e-learning. Though
various taxonomies to classify MOCCs exit, two types — Connectivist Massive Open Online Course (cMOOC) and Extended Massive
Open Online Course (xMOOC) have distinctly emerged. cMOOC promotes creativity and interaction among participants, while xMOOC
is used merely for knowledge dispersion. With increased and unrestricted use of internet, and with ease of developing new online
platforms, MOOCs are proving to be an evolutionary phenomenon. Many universities and institutes of higher learning are using MOOCs
for knowledge dispersion and skill development. Their role in faculty development, capacity and capability building in medical education
arena is unequivocal. Potential of MOOCs can be well-tapped for conduct of continuing medical education programs, and programs for
improving soft-skills and research skills in medical field for faculty development. This review details the concepts of MOOCs and their
application in education field, particularly in medical education, and feasibility of developing MOOCSs in India.
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uman race is in the midst of a knowledge  EvoLutionorF MOOCs
explosion[1]. Isour conventional educational
set-up equipped enough to dea with this
enormous magnitude of knowledge and
information explosion, so that the knowledge reachesthe
intended end-user? The working capacity of traditional
system is limited by time, space, cost, infrastructure,
manpower, structured curriculum, assessments and
certifications. Institutes of higher education world-wide
deliver a structured program in some conventional and
specific domains with restrictions of number of entrants
per year per course and at a very high cost. Increasing : ; .
cost of education under traditional set-up is already a :rng difyale?jbtljgg\?\:l[r;? The four basic elements of MOOC
catchphrase in higher education circuit. As per rough '
estimates, the cost of running a college inthe UShas ¢« Massive: MOOCs are designed for enrollment of

The term Massive open online course was framed by
Dave Cormier, while christening a course developed by
Siemens and Downes at the University of Manitoba[3].
More than 2,000 students enrolled for the course
(massive), and it was delivered using various open and
free to use educational resources (open) such as wikis,
online forums, Google Docs, YouTube, and Facebook
groups [3]. As the name suggests, these courses are
massive in terms of number and distribution of
participants across globe per course, are open access,

increased by 439% compared to 1982, and thisis being unlimited number of participants; and if number of
projected as the ‘higher education bubble’; which is participants increases, no additional efforts are
about toburst[2]. needed to conduct the course.

Do we have a solution? Distance learning in its ¢ Open: Courses under MOOCs are delivered free of
various incarnations has always been promoted as a cost, and participants do not require any predefined
supplement to traditional learning in dispersing vast and specific enrolment qualifications.

guantity of knowledge and information to the learners.
With the growing use of internet, online-learning has
taken the centre-stage and that makes a perfect case for
introduction of Massive open online course (MOOCS).

e Online The course is delivered through online
resources via the Internet.

Course: Afull courseisofferedincluding designing of
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learning goals; availability of course content; and
assessment of learners through quizzes, formative
assessment, and summative examination for
certification purposes.

The origin of MOOCs was possibly a bottom-up
approach, characterized by development and promotion
of MOOCs by educationists working with the students
learning, for promoting open and flexible educational
practices and approaches through use of social media.
However the latest surfacing of many start-ups with
commercial interests suggests a shift to amore top down
structured approach.

Along the evolutionary path, the earliest documented
predecessor of MOOC isdistancelearning, which started
in the form of correspondence courses delivered via
postsin early part of last century, and is still prevalent in
many parts of the world. Indira Gandhi National Open
University isonesuch exampleinIndia. Later, the courses
were delivered via radio and television broadcasts, in
isolation or in conjunction with both classroom and
distance education [5]. With the advent of Internet, online
or e-learning provided added advantage of synchronous
interactions  between  students and  faculty.
Advancementsin online accessibility has revolutionized
the open learning opportunities and promoted
acceptance of MOOC.The scope and spectrum of MOOC
has been further broadened by the introduction of peer
review, peer assessment, and self-assessment in-built in
toitsscheme.

TaxoNoMY oF MOOC

Themain focus of the Connectivist Massive Open Online
Courses (cMOOCs) is on creation and generation of
knowledge, whereas Extended Massive Open Online
Courses (XxMOOCs) merely focus on knowledge
duplication[6] . More simply, xMOOC can be compared
to watching videoswhile cMOOC is like making avideo
[7]. cMOOCs are based on the principles of aggregating
and remixing study material swith re-purposable and feed-
forward intent of use. They try to promote interaction
among learners to answer questions or work jointly on
projects. XMOOCs work more like a traditional course
structure where syllabus is specifically defined in the
form of recorded lectures and assessment focuses on
self-test problems. They, in effect, provide content
distribution partnerships to institutions and promote
individua learningonasingleplatform[8].

With extended use of MOOCS, other taxonomies of
MOOCs have emerged. MOOC have been appended to
twelve different dimensions - the degree of openness, the
scale of participation, the amount of use of multimedia,
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the amount of communication, the extent to which
collaborationisincluded, thetype of learner pathway, the
level of quality assurance, the extent towhichreflectionis
encouraged, the level of assessment, how informal or
formal it is, autonomy, and diversity [9]. Any MOOC can
be designed and evaluated against these 12 dimensions
and criteriafor ensuring quality assurance.

Clark detailed taxonomy of MOOCs from a
pedagogical perspective, based on their learning
functionality, and not on their origin [7]. He proposed
eight categories (Fig. 1). Though the categories are not
mutually exclusive, but they provide functional base. He
categorized ‘transferMOOCs,’ as the one which
repurpose existing course content in a MOOC platform
and mainly rely onanameof theinstitution or academicto
attract learners; ‘madeMOOCs which rely on creativity
and designing of new material and tend to have more
innovative use of videos; ‘synchMOQOCs,” which have
well defined timelines to submit assignments and finish
the course work, ‘asynchMOOCs,” which are self-paced
having an open timeline for course completion,
‘adaptiveMOOCs use adaptive process to present
personalized learning experiences, ' groupM OOCs' asthe
one which start with small number of students in a
cohesive group with an intent to improve student
retention, ‘ connectivistMOOQOCS' rely on the connections
across a network rather than pre-defined content and
tend to create their own trajectory rather than following
any linear path, and ‘ miniMOQOCS' with coursesof shorter
durationlasting for few days[7].

miniMOOCs:
Course of
shorter
duration of
few days

transfer
MOOCs:
Repurpose
existing
course
content

connectivist
MOOCs:

Create their

own path

made
MOOCs:
Creatively
designing
new
material

group
MOOCs:
Small,
cohesive
group of
students

MOOC
categories
by Clark

adaptive
MOOCs:
Adaptive
process for
personalized
learning

synch
MOOCs:
Follow well
defined
timelines

asynch
MOOCs:
Self paced
with open
timelines

FiG. 1 Clark taxonomy of Massive Open Online Cour ses.
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All India Council for Technical Education (AICTE)
under Ministry of Human Resource Development of
Government of India (GOI) has started MOOCs under
‘Study Webs of Active-Learning for Young Aspiring
Minds (SWAYAM) portal (https://swayam.gov.in/),
providing hundreds of open courses to students, with an
option of transferring the credits earned by students
through these courses into their academic record [10].
This portal incorporates many courses, ranging from
engineering to social sciences to medical sciences
structured by different Indian Universitiesand has option
of both * scheduled courses’ and ‘ self-paced courses'.

RoLEoF MOOCsIN MEDICAL EDUCATION

Though not suitable for traditional medical courses
requiring face-to-face practical and skill trainingwithlive
interaction with patients, MOOCs can play a supporting
role by supplementing these traditional courses through
information propagati on to many participantsat the same
time. The role of MOOCs in conduct of continuing
medical education (CME) programs, programs for
improving soft-skills and research skills, faculty

development, and capacity building may prove
unequivocal (Box 1).

MOOCs FOR CONTINUING PROFESSIONAL
DEVELOPMENT

As per General Medical Council, UK — “continuing
professional development (CPD) is any learning outside
of undergraduate education or postgraduate training that
hel psto maintain and improve performance. It coversthe
development of knowledge, skills, attitudes and
behaviors across al areas of professional practice” [11].
CPD helps the healthcare professionals to update their
learning of the medical school and postgraduate training
so as to adjust to the emergent innovations in the
practice, changing needs of patients, and changing

BOX 1 RoLe o MOOCs IN MEebicAL EbucaTioN

For Continuing Medical Education

e Online CMEs

* Webinars/Podcasts for structured courses
For Faculty Development

« For fostering soft skills

« For inculcating research skills

For Skill Enhancement

» Development of psychomotor skills through
online programs

e Blended programs (Online combined with
onsite)
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expectations of the society from their work. In short, CPD
programs serve the purpose of maintaining and
improving the health care professionals’ competency and
performancerequired for patient carein order toimprove
health outcomes and thus features as an important part of
healthcareprofessiona’straining[12].

It is pertinent to mention that the MCI Competency-
based UG Curriculum 2018 mentions'lifelong learner’ as
one of the five main roles of Indian Medical Graduates
(IMG); necessitating them to continuously improve skills
and training [13]. CPD isthe core idea of being lifelong
learner. One of the core competencies as mentioned in
guidelines is — “the IMG demonstrate ability to search
(including through electronic means), and critically
evaluate the medical literature and apply the information
in the care of the patient [13].” MOOCs are wonderful
onlinetoolsfor IMG tofulfill theroleof lifelonglearner.

Besides providing learning opportunities to acquire
or refresh knowledge, MOOCs provide an arena for
interaction amongst a mixed population of learners,
facilitating the exchange of ideas and experiences,
development of new innovative study materials and
development of ideas beyond the course material [14].
The potential for this interactive team efforts within
MOOCs is highly relevant to health care professional
workforce due to their regular need of developing and
conquering new knowledge.

MOOCsFOR SkILL DEVELOPMENT

In the healthcare system, the health issues of the patients
are largely affected by skilled health care professional
resources. The World Bank status report of skill
development in India identified several lacuna in skill
development and highlighted the rel evance, potential and
efficacy of vocational training in the country. Eleventh
Five Year Plan (2007-12) of GOl included skill
development programs in the policy agenda; leading to
National Policy on Skill Development and Enterperurship-
2015[15]. Currently, Indiaishaving aseparate Ministry of
Skill Development and Entrepreneurship, working with
themottoof * Skill India’ [16].

MOOQOCsare particularly helping participants devel op
skills across marketing, engineering and computer
programming. Participantsareworking over social media
communitiesalso, for better interaction and collaboration
[17]. Some MOOCs for skill development in health care
and life science field has aso been created like ‘An
Introduction to Global Heath' (Coursera), and
‘Behavioral Medicine: A Key to Better Health' (EdX) [18].
More specific like ‘Exploring Anatomy: The Human
Abdomen’ (Futurelearn) has also been functiona since
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2014[19]. A meta-analysisprovided alist of 98 healthand
medicine related MOOCs running acrossthe globe in the
year 2013 [20]. The areas where MOOCs can be used for
skill development in medical sciencesis limited, as skill
development in medical sciences require actua
performance and learning by doing on human beings
under closesupervision. Still, thefull potential of MOOCs
for skill development in medical sciences has not been

tapped yet.
MOOCsFOR TEACHERS PROFESSIONAL DEVELOPMENT

Theteacher isakey element in every educational set up.
The Nationa Knowledge Commission of India
recognized the teacher as the single most important
element of the education system [21]. A report by an
international organization also mentions that the quality
of an education system cannot exceed the quality of its
teachers [22]. It is an undisputed fact that teachers
professional development (TPD) is required for
continuous evolution of the educational system.

As noted by Quattlebaum - “teacher development
has moved beyond simple in-service workshops and has
expanded into a more robust system of continuing
education. In order to advance in their careers, teachers
should seek out professional development opportunities
which are ongoing and aligned with standards and
assessments’ [23]. In this changing paradigm, TPD
cannot be equated to attending a few day workshop
programs, on and off. Rather that will require continuous
efforts. MOOCs not only can help in development and
sharpening of health professional skills and professional
development, but can also play arolein medical teachers
professional development. With easy accessibility, low
cost and interactive nature, MOQOCs provide immense
learning opportunities to the teachers for professional
development. Experts opine that the most natural and
immediate service MOOCs can provideto teachersisthe
professional development of the teachers [24]. Though
MOOCsareavailablefor TPD for medical teachers[25]; a
large number of teachers are still unaware about MOOC
and the opportunitiesfor TPD provided therein[26].

MOOCsFOR MEDICAL STUDENTS EDUCATION

Current undergraduate and postgraduate medical
students, who are going to be health care professionals,
can aso be benefitted from MOOCs. Some courses are
supplementing traditional medical education in aflipped-
classroom experience [20]. MOOCs are also providing
platform for blended curriculafor campus-based training
[19]. E-learning technology in itself can be used for
supplementing and augmenting training in all domains
viz., cognitive, psychomotor and affective through use of
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smartphones and skill laboratories[27]. Besidestheir use
as flipped classroom tool, they have the potential to be
used as dternative platform for interprofessional
education (IPE) [12] with its immense potential of
heterogeneous participants and opportunities for
interactions, which are the two core features and
requirementsof |PE[28].

In-built tools of peer-review and assessment and self-
assessment in MOOCs help medical studentsto incul cate
the skills of self-directed learners. But due to lack of
highly structured curriculum, self-pacing and only a
suggested course pathway to guide learners, learning
under MOOCsrequire high degree of self-moativation.

PoTENTIAL AND FEASIBILITY OF MOOCSIN INDIA

India has the most number of medical collegesin world
with an astounding figure of 497 with 60680 seats for
Bachelor of Medicine and Bachelor of Surgery (MBBS)
course (MCI website, January 2019). Such an extensive
network of medical colleges, coupled with enormous
learning opportunities due to introduction of
Competency-based medical curriculum (CBMC) from
2019 session acrossall medical collegesinIndiaisafertile
ground to tap the potential of MOOC for both — students’
|earning and faculty devel opment. MOOC can be suitably
planned for formal and non-formal, curricular and
beyond-curricular learning of undergraduate and
postgraduate students under CBM C. Somethe curricular
related areas where MOOC can be of much benefit are:
training about professionalism and ethics, training about
research methodology, training about good clinical
practice guidelines, training about adverse drug reaction
monitoring, and skill development through virtual
patients.

Many initiatives as MOOCs have started in India
now. SWAYAM portal isone effort by GOI to implement
massive online courses and almost all of them are free of
cost. As government has huge infrastructure and
resources, so implementation isnot an issue. The courses
for SWAYAM are produced and delivered by AICTE for
self-paced courses, University Grants Commission for
post-graduation education, Consortium for Educational
Communication for under-graduate education, National
Council for Educational Research and Training for school
education, Indira Gandhi National Open University for
out of the school students and, Indian Institute of
Management, Bengaluru for management studies; thus
giving awider range, openness, and self-pacing asitskey
attributes[20].

National Program on Technology Enhanced L earning
(NPTEL) isanother joint venture started by consortium of

VoLuMmE 56—JUNE 15, 2019



MAHAJAN, et al.

Indian Institute of Technology and Indian Institute of
Science. Through this portal, online courses and
certification in various engineering and technology
related topic is provided. These are all structured and
scheduled courses. Many faculty development programs
arealso conducted through NPTEL portal [29].

Under project ECHO, National Institute of Mental
Health and Neurosciences is providing training in many
courses in blended form. The centre is providing
certification with a mission, so that the cost of training
and geographical distance does not act as a barrier for
quality care [30]. Though the target participants are
specific and mode is blended; none the less openness
and onlineavailability areitskey features.

With increasing use of cheaper internet in India,
availability of gadgets like tablets and smart phones at
affordable prize and digitalization of resource libraries,
learning now days is becoming ubiquitous, thus paving
the way for introducing more MOOCs. Only feasibility
issue is identification of areas to be taught through
MOOQOCs and development of such courses. With more
and more collaborative efforts and guidance from
Universitiesalready working in thefield, the same can be
overcome easily. MOOC handbook of university of
Edinburgh [31], which gives instructions for designing
MOOC once your bid for course development has been
accepted, can be of great help and guiding document for
developing courses for MOQOCs. Another guiding
document is ‘ Guidelines for developing online courses
for SWAYAM'’ by GOI [32].

ProsAND ConsoF MOOCs

The advocacy of MOOCs liesin itsin-built attributes of

MaAssIVE OPEN ONLINE COURSES

massiveness, openness, and ubiquitous presence; and
samemay turn out to bethe Waterloo of MOOCsif weflip
to the other side of the coin with unstructured and short
coursesand high attrition rate. At the sametimeMOOCs
pose challenges to both students and faculty —
uncontrolled, uninhibited and unrestricted use of
MOOCs by the students can lead to access to
unnecessary courses, acquisition of unsubstantial
degrees and wastage of time at the expense of time for
regular course-work. Regular students of any institute
have to be extra-cautious before joining any MOOC and
must ascertain, if their institute’ srulespermit themtojoin
any online coursefor acquiring adual-degree.

Internet connectivity and hardware problems will
awaysbethere, for the delivery of the MOOCs. MOOCs
may prove challenging for persons not accustomed to the
use of computers and internet. Various pros and cons of
MOOCshavebeen comparedin Tablel.

CONCLUSION

MOOCs have huge potential which can be tapped in
medical sciences both for faculty development and for
teaching learners. However, at the same time one must
bear in mind that MOOCs are neither apanaceafor all the
problems being faced in medical education nor they can
replacetraditional education system, asfar asthemedical
sciences are concerned. None the less, they can
supplement the traditional set-up for delivery of
knowledge and psychomotor skills in medical students,
for incul cating self-directed learning skills, and for making
health professionalslifelong learners.

Contributors: TS,PG: conceptualize the paper: RM: wrote the
paper; TS, PG: critically reviewed the paper; RM: revised the
paper.

Funding: None; Competing interest: None stated.

TABLE | Pros AND CoNs OF MAssIVE OPEN ONLINE COURSES

Pros

Cons

« Largenumber of participantscan enroll simultaneously.
« Onlinedelivery, easy accessibility
e Freeof cost

« Heterogeneous participants— promoteinteraction and sharing
of ideas

¢ Promoteslearningin aninter-professional educational
environment

« Sdf-pacing

« Promotes creativity

¢ Inculcatesself-directedlearning skills

« Samemodule can beused time and again—low cost of delivery

» Unspecific short courses

e Highdrop-out rate

» Coursedevelopment isresource- intensive
* Noclear-cut assessment criteria

* Cetificationisdubious

» Appraisal and recognition of such certificatesby employers
not clear, leading to hurdlesin career progression

 Littlefinancial incentivesto course content developers
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