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Abstract
Designing continuing veterinary education programme for practicing veterinarians has been challenging due
to several reasons like higher demand from farmers in addressing specific animal health/production issues, scattered
location of veterinarians working in remote rural background, lack of time and resources to visit advanced institutions
for capacity building, and tracking their knowledge to serve the farming community. In this study agMOOCs platform
was used to provide Continuing Veterinary Education (CVE) for veterinarians which was a pioneering effort in India
to address the knowledge and skill gap of veterinarians and to address their professional needs. The study concludes
that such online programmes are much needed to address, veterinary professionals since it provides greater opportunity
to the learner in a convenient time and place with a scope of peer and teacher(s) interaction. The audio-visual also
provide opportunity to understand the application of various test, procedure and skills required to apply and improve
learners’ knowledge and skill level besides building confidence and achieving the primary objective of capacity
building, bridging the knowledge gap and skill to sustain the livelihood of the poor cattle farmer by increasing the
production potential of their cattle. The paper discusses on the theoretical frame work, methodology and results in
terms of course design, profile of learners, interaction, course support, assessment besides discussing the advantages
and limitations, and feedback on the course. Overall, the course was rated good and useful with 841(29.97 %) of active
learners being certified.

Introduction
India has a considerable wealth of animal resources especially that of food animals. They are a potential
source of livelihood to millions of small holder livestock farmers. These animals require care and scientific
management for enhanced productivity to provide quality food that support nutritional security to a larger population
especially the poor. Added to this on account of urbanization, changing consumption pattern and increasing disposal
income, there is increasing demand for food of animal origin which alters the farming practices. Thus, stakeholders in
livestock sector demand for new updates in animal production, health and management approaches.
Animal husbandry sector lacks an established system for continuous update of knowledge and skill of
veterinarians. Most of the capacity building programmes in the extension system in India are focused for crop-based
extension functionaries. Added, to this most veterinarians on the job find it difficult to update their knowledge and
skill due to work and home pressure except few who attend the capacity building programmes conducted by the
universities or private agencies. Hence there is an imperative need for updating the knowledge and skill of field
veterinarians in recent developments from time to time so as to serve the needy at their best.
The need for Continuing Veterinary Education (CVE) seems essential to meet the growing challenges of
veterinarians. Most veterinarians in the public sector continue to be more a clinician and less a production personnel,
preventive health and animal welfare personnel. Moreover, in the current scenario of government veterinarians are
actively being involved in development programmes of the State. This type of job glues them to their official
commitment and permit less scope for knowledge up-dation through institutional training leaving the job and home
for a longer period. In this context it is imperative to provide an opportunity for veterinarians to update their knowledge
without affecting their routines for better performance. CVE through agMOOC would be a solution for refreshing
and updating their knowledge and skill from their work station/home. The CVE programme would improve the
economic conditions of the small holder livestock farmers through technological interventions and improved farming
activities by way of better farmer-veterinarian interaction that facilitate improved services and better return to the
farming community.
Tamil Nadu Veterinary and Animal Sciences University (TANUVAS) the first of its kind in South East Asia
is the pioneer institute for veterinary education in India. The university has the best faculty strength and infrastructure
covering all disciplines in veterinary science, animal husbandry and social sciences. The university has a rich
experience in providing capacity building programmes for veterinarians at institutional level, besides providing elearning and ODL programmes for students and veterinarians. The faculties are specialised and have expertise in
developing content that would address farmer’s demand. The MOOC courses will make best use of faculties in CVE
programmes that would improve the capacity of the serving field veterinarians and students. The future of education
and updating is very much on the digital platform and veterinarians are of no exception to get this facility in serving
the animals and the mankind as a whole.

Capacity building programmes online is catching and increasing in popularity. Online courses have become
more popular in the US as well as throughout the developed world, Allen and Seaman (2013). The concept of the
MOOC is perceived valuable for Chinese and Indian, HE systems in several ways. While staying with the MOOC
technology and a minor shift in pedagogy, HE institutions in India and China may explore MOOCs/blended MOOCs
as a way to complement efforts to improve quality and scale in their respective systems (Sangeeta Trehan et al 2017).
With this in mind it is proposed to develop an agMOOC for veterinarians that would support livestock farmers
with the following specific objectives:


To identify and develop suitable short-term CVE programmes for field veterinarians through a
consultative process



To develop e-contents and validate with experts for delivery through online platform



Hoisting of selected online courses through agMOOCs platform and eliciting the impact and
feedback among the learners.



To sustain delivery of Continuing Veterinary Education programmes through agMOOCs online
platform to benefit veterinarians.

CVE course prioritisation
The demand for livestock products is in an increasing trend. Poor management of livestock, high impact of
diseases besides lack of animal welfare practices restricts animal husbandry to flourish as expected. This results in
financial loss to most landless, marginalized and small farmers who are highly dependent on livestock farming as a
livelihood option. Considering this unfelt need veterinarians need to extend their support in terms of advisory and
treatment especially for the marginalised farmers to maintain healthy and productive livestock that support food
production, besides income generation and economic growth for livelihood improvement.
Globally 2.4 million children died in the first month of life in 2020. Approximate 6700 newborn deaths every
day. This is amounting to 47 percent of all child death below 5 years of age and is up by 7 percent since 1990. SubSaharan Africa had the highest neonatal mortality rate of 27 deaths per 1000 followed by Asia with 23 deaths per 1000
live births. The main cause of death is due to malnutrition making children vulnerable to severe diseases. India with
490 newborn deaths in thousands had the highest number of newborn deaths in 2020. In a review of World Health
Statistics, the WHO (2019), reported increase in global life expectancy by 55 years between 2000 to 2016. However,
the life expectancy at birth is more than 18 years shorter in low-income countries.
The benefits of milk in a child’s diet have been known for many years. Good diet especially milk in early
part of life can influence health in older life stage. Reduced milk consumption in adolescent girls is a cause that effect
on bone development which is reflected when they are older.
Consumption of dairy products is consequently expected to increase by 20 per cent or more before 2021,
(OECD & FAO, 2020). In this contest dairy production and processing is of importance contributing to the global
challenges of food security today and for decades to come. Considering the importance of milk in supporting human
health especially women and children, besides the regular and remunerative income support provided to the cattle
farmers and its significance towards livelihood of cattle farmers this agMOOCs on “Management of Infertility in
Cattle” was prioritized considering the demand for milk as expressed above and focused group discussions had with
veterinarians and was developed to update the knowledge of veterinarians who would eventually support the poor
cattle farmers across Asia and Africa and most developing countries.
Theoretical Frame Work
This agMOOCs is a blend of a mainstream course, which is highly integrated with the class-room teaching
with instructions provided primarily by a teacher in a video format supplemented with real time photographs,
specimens, scans, animations etc., as needed by Content Management System (CMS) and Learning Management
System (LMS). Also, discussion boards in the form of forums and hangouts were utilized for collaborative learning
between peers and with the support of teachers too. To motivate the learners and to keep interaction active teachers
also posted few questions that promote better understanding. This agMOOCs model used content (LMS, CMS,
media), with reflection through reference materials viz., journal articles, textbook learning materials and class notes
besides providing opportunity for collaboration with student and peer review. It also had regular weekly quiz for
evaluation, forums to discuss questions and provided a self-paced independent study as it was downloadable and
accessible 24x7 by all the registered participants. The only missing part was in terms of social/emotional (face to-

face teaching) involvement. This could be made-up through contact class and/or assignments which will involve the
learners to learn by doing.

Example of a Mainstream Blended Course (Picciano, Anthony G., 2017)

Methodology
The course was identified by prioritizing, the needs of the veterinarians in the state of Tamil Nadu, India by
a series of interaction at regional level in the State of Tamil Nadu, India. Based on the interaction it was identified
that “Management of Infertility in Cattle” was the most needed course for updation of knowledge among the
veterinarians that would promote sustainability of landless, small and marginal cattle farmers of the developing nation
which was planned and proposed to be conducted between 31st August 2021 and 15th October 2021 for a period of six
weeks with six modules. Accordingly, the following six modules were identified for the course viz., repeat breeding
syndrome in cows, anestrum, endometritis, cystic ovarian degeneration, congenital and acquired defects of
reproductive tract and estrous synchronisation in consultation with subject matter specialist in veterinary gynecology
and obstetrics of Tamil Nadu Veterinary and Animal Sciences University, Chennai, India. Accordingly, five experts
were identified as teachers for delivery the agMOOCs course module, based on their teaching and research experience
in the specific topics assigned.
The announcement of the course was advertised through the agMOOCs website one month in advance by
display of a poster indicating the course description, course content, course audience and outcome of the course and
certification procedure. Simultaneously flyer on the course was developed to create awareness on the course and for
enrollment of learners and was circulated through social media, email, posters etc., to all the veterinarians across the
State, Directors of Animal Husbandry of the respective, States in India and Director of Animal Husbandry in
developing countries. Also, email was sent to all the enrolled agMOOCs participants by IIT, Kanpur. Based on the
need and reach of the message/advertisement, the veterinarians registered online for the course. The course was
planned for six weeks consisting of five lessons per week ranging from 5 to 15 minutes per day. The content of the
course was available to the learners 24x7. At the end of each week there was a multiple-choice quiz which was

evaluated for certification. The course had two types of certifications, participation and competency based on their
attendance and scores in the quiz. The agMOOCs, platform was designed in such a way to record all the proceedings
of the course including interaction and active participation. At the end of seventh week the course was archived.
There was also provision for the learners to interact through forums and hangouts. Also, a feedback survey form was
circulated to understand the learner’s response. Based on this methodology the results are discussed.
Results and Discussion
The results are discussed under the various sub-heads as follows:
Course Design
The online course agMOOCs on “Management of Infertility in Cattle” had a well-designed platform evolved
by Commonwealth of Learning (COL), Canada and IIT, Kanpur over a period of time and put into active use since
March 2015 facilitated by a consortium of well-known institutions to offer MOOCs in agriculture. This facility was
utilized for the first time in this course exclusively for veterinarians in collaboration with TANUVAS. The platform
had facilities to manage students that exhibit learners’ registration, manage team with instructor registration, manage
course viz., tutorial sections, lectures, announcement, resources, forums, hangouts, assessments, import marks, users
and survey with facilities to add lecture with manage and analytics and access course viz., course contents,
announcement, resources, forums, hangout, help and feedback. Thus, the agMOOCs portal is well suited for a blend
of integrated model of online education.
The learners became aware of the course through friends or colleagues (39.8%) email from agMOOCs (33%)
website 15.2%, Boucher 11.4% and through veterinarians from Tamil Nadu – 11.5% in that order.
Profile of learners
The total enrollment for the course was 3524 of which 2806 were active users (79.63 %). Of the total active
users 841 (29.97%) were certified. 435 and learners received participation certificate (51.72%) and the rest 406
received competency certificate (48.28%). The pre-assessment quiz was taken up by 1336 learners, while quiz 1 to
quiz 6 had an attendance range from 1049 (quiz-2) to 937 (quiz-3) with an average of 977 learners taking the quiz per
week. Of the total active learners 628 learner-maintained 100 percent attendance of the lecture, while 186 learners
had 70 to 99 percent attendance and 95 learners had 50 to 69 percent attendance and 1854 had less than 50 percent
attendance. Surprisingly 855 did not attend any lesson of the course after registration, the reasons being unknown.

This agMOOCs was aimed at updating the veterinarians, in which majority (70.30 per cent) of learners were
male and the rest 29.70 were females. The reason being male take-up more of rural service than female where in cattle
has a significant role to play and had relevance to the course on “Management of infertility in Cattle”.
Over one-third (35.39 per cent) were fresh graduates in the age group of 21-25 who had enrolled to improve
their knowledge. Over one-fifth (20.57 per cent) were veterinary students aged less than 20 who made use of this
opportunity to learn the subject. 28.90 per cent were between the age of 26 to 35, 12.85 per cent were between 36-45
years of age while 3.10 per cent were over 46 years of age.
Nearly one-half (48.50 per cent) were graduates. While, 29.65 were post-graduates and the rest were prefinal and final year veterinary students and non-veterinarians who had registered for the course without understanding

the pre-requisite for the course. Their affiliation was mainly to academic institutions like university/colleges (43.36per
cent) and over one half (53.06 per cent) had registered as individuals without mentioning their institution. A meager
percentage were from non-profit organization, for profit organization and community organization. The course was
available 24x7 upto seven week for registration and there after archived.

Interaction
The daily learner engagement in the course showed a maximum of 393 learners per day who had visited the
lecture with a maximum of 42 and minimum of 2 who had participated in the discussion. Besides the learners had
posted 3622 comments that promoted interaction between peers and teachers and 1272 forum posts with 2806 active
learners of the 3524 who had registered. The daily forum activity showed a maximum of 250 comments from 66
topics while the minimum was 56 comments from 14 topics during the entire course. A good number of learners
visited the contents ranging from 2492 to 813 over the entire course and was viewed by 1972 to 651 learners. The
cumulative graph for the entire course data showed a high level of network by means of interaction.
Glimpses of responses

Cumulative network data of the entire course

Questions were raised from introduction course itself focusing on appreciating the theme of course and the initiative
of field-oriented content. In the technical session, the questions focused on understanding the concepts, etiology, and
differentiating the clinical signs. In the diagnosis aspect, the test to be performed, procedure for the field level test and
interpretation were raised. Also, procedure for preparation of test reagents and therapeutic reagents were raised and
responded.

In addition to that, basic questions like steps in ultrasonography and insemination interval discussed in the
forum. Most interesting discussion was on hormonal therapy with progesterone and mineral mixture supplementation
and availability progesterone preparations at field level. Moreover, common questions like when to use milk after
hormonal therapy was also addressed. Besides the course instructor, participants also posted answers and were
reviewed by the course instructor. Over all 529 questions were raised and addressed with a minimum of one response
and a maximum of 19 continued responses.
Course Support
Each module was provided with study material which include reference of text book, research article, review
articles which were downloadable and or in pdf format. The learners were encouraged to post their
clarifications/doubts in forums which was responded by the teacher and peers to make learning interactive. There is
an announcement session, which support the learners to welcome for the course, provide important information on
release of lessons, release of quiz, criteria for certification, reminder to take-up quiz, feedback, certificate release,
closure and archiving date.
Assessment
In order to further help in learning each module was followed by a set of MCQs at the end of each week
which help the learners to develop confidence in the process. Also, attending quiz and active viewing promote
certification. The learners can access the course modules on a weekly/daily basis through the course link provided in
the home page. The average of all the six quizzes worked out to be 11.17 (55.85 per cent marks) out of 20.0 with an
average submission of 976 in an average time of 8.33 hours.
Of the 406 learners certified for competency 145 scored 70-80% in the average of six quiz, while 157 scored
80-90%, 80 scored 90-98 and 23 scored 96-98%. Only one scored 99. None scored 100 out of 100. Among the 49
learners from outside India 18 were certified for their competency and the rest 31 certified for participation.

Advantages
 Since infertility in cattle is a common problem faced in day-to-day professional life of veterinarians, the topic
gained and attracted many learners to follow the course.
 Scope of participants is unlimited and throughout the globe.
 The forum facilitated participants to raise query without any hesitation, since then was no emotional binding.
 Course content is available round the clock (24x7) even after being archived for the registered learners.
 Supplementary materials in the form of PowerPoint, reference article, narrated speech and text are available for
download.
 Participants can initiate a topic of interest for discussion in forum under the supervision of instructor.
 Hangout option is available for immediate response.
 Participants progress can be followed.
 Assessment options were helpful in evaluation of participants.
 If participants want to repeatedly listen, it can be viewed as the lectures were recorded and can be downloaded.
 Live example with specimens were shown easily along with the related lecture in same screen.
 Participants attended the course as per convenience of time and place.
 Overall, it was a user-friendly platform.
Limitations
 Participants eye contact was not possible.
 Requirement of high bandwidth data for video streaming.
 Participants can raise controversial queries and unrelated questions.
 Non-veterinarians also enrolled but could not understand the subject without background of scientific knowledge,
which resulted in dropouts.
Feedback
A total of 651 learners responded to the feedback survey. Majority of the feedback agreed and strongly agreed
and rated course material as of good quality, quizzes relevant and helped to test learners’ knowledge, pace of the
course as comfortable for learning and course management met the learning objectives. They also expressed that the
instructor had good knowledge about the subject, learners were satisfied, would have taken the course even if no
certificate was offered and will recommend the course to others. The average rating on easiness to use the course
platform was 4.6 out of 5.0. Nearly two-thirds (61.8%) learners stated that the reason for taking the course was to
increase the knowledge, followed by one-fourth for professional development (24.7%). The learners planned to serve
the farmers better (37.2%), share knowledge with students (29.8%) and increase the productivity of animal (25.5%)
with the knowledge gained. Overall, the course was rated good and useful and learners have expressed their demand
for such agMOOCs course for veterinarians to refresh their knowledge that support CVE.

Conclusions
The agMOOCs had a blend of integrated model of online education which was pedagogically driven. This
was evolved as a subset of learning which combines technology enabled face-to-face online instructions with support
of learning materials. This agMOOCs used digital platform to provide CVE programmes to increase the access to
capacity building among veterinarians in the prioritized area that address the animal management and health issue for
enhancing the livelihood of dairy farmers especially owned by the poor. Failure to do so will marginalize the
veterinarians to update technical competency in this era to meet the challenge as well as to optimize resources and
services through institutional and collaborative efforts to match the requirements.
This agMOOCs promoted a blend of online education, highly integrated with class-room teaching with CMS
and LMS (Multimodal or integrated model of online education). It promotes learners’ interaction which keeps them
motivated to learn. The additional reading materials provided support to the learners for mastering the contents. The
evaluation and certification process made the learners, confident, satisfied and motivated veterinarians to take-up
online learning through agMOOCs
The use of agMOOCs as CVE overcomes the potential obstacles of time and distance and reduces the
expenses involved to a considerable extend. The team approach in the development of such new course was effective.
It provided great opportunity for veterinarians to update knowledge and skill for professional development and
advancement to serve the farmers better. It also helped TANUVAS to increase its educational reach for the
professional development, with assured quality learning material. It is interesting to note that this online agMOOCs
has replaced 94 direct contact training, if it was done with a maximum of 30 participants in the regular class-room
training approach, saving a time period of 10.85 years to complete the task for 2806 active learners, which is
noteworthy in terms of saving manpower, financial and time resources breaking geographical barriers and with no
travel involved, thus making the course excellent in meeting the requirement across the States in India and for learners
across the globe. Overall, the course was rated good and useful with 841(29.97 %) of active learners being certified.
This necessitates online agMOOCs to be made inclusive in the CVE programmes of universities like TANUVAS that
would support the National Education Policy-2020 of India since it is more demand driven, integrated, learnercentered, flexible and enjoyable for the learners. Hence agMOOCs is to be sustained and mainstreamed as Continuing
Veterinary Education to update the veterinarian’s knowledge and skill with due credits for each course to establish a
formal system for professional development in veterinary science especially for those veterinarians who are in remote
rural areas with less time to update.
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