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ABSTRACT: A connectivist massive open online course 
(MOOC) is being created to introduce concepts of genetic 
counseling. Genetic counseling provides information on 
methods to improve the performances, health and well-
being of future animal generations.  The course is organized 
in two key modules:  (1) fundamental principles of genetics, 
epidemiology, statistics, evidence-base medicine and 
communication and (2) application of the principles to case 
studies. The MOOC learning environment is based on four 
major types of activity (eg., course reading, data collection, 
creation and work sharing) and included several tools (eg., 
forum discussions and automated feedback).   
Keywords: massive open online course; genetic 
counseling; veterinary; pedagogy 
 

Introduction 
The frequency of genetic diseases is quite high in 

many breeds, be it in dogs, cats, cattle, or horse.  For 
example, in their study of canine genetic disorders 
frequency in Belgium, the Netherlands and Germany, 
Broeckx et al. (2013) observed that more than 40% of 
Labrador Retriever bear a mutation in the dynamin 1 gene 
that is responsible for exercise-induced collapse. In a 
survey of the scientific literature on inherited disorders in 
domestic horse breeds, Bettley et al. (2012) reported 49 
breeds as being predisposed to one or more inherited 
disorders.  The situation can be improved by identifying, 
and progressively eliminating from the reproduction, 
animals that carry defective genes, especially if they do not 
show overt signs of the disorder. These methods are partly 
taught to students in animal breeding and veterinary 
medical genetics but they are not usually taught 
collectively. A course in genetic counseling for animals 
could fill the gap. Indeed, genetic counseling for animals 
has two goals.  The first one is to propose methods to 
control the spread of defective genes effectively, while 
preserving the health and genetic diversity of animals in the 
population. The second goal is about methods to identify 
the best reproducers, those that will improve the 
performances of the following generations.   

Among the different learning environments, we 
chose to create a Massive Open Online Course (MOOC) to 
share information with a large population. In such courses, 
the student directs and drives his or her learning. Access to 
the course material is very flexible, from anywhere in the 
world, at anytime, at no cost and to a very large audience 
that learns at its own pace.  So far, Belgian activity in the 
development of MOOC has been rather modest (Stockman, 
2013) and this is the opportunity to improve the situation. 

Thus, our objective is to create a MOOC to 
introduce concepts of genetic counseling to veterinarians, 

animal breeders and other animal carers. In this paper, we 
describe the developmental stage of the MOOC.  
 

The content 
The course is organized in two key modules, each 

consisting of several sub-modules (Figure 1).  
 

 
Figure 1. Sub-modules of the two key modules in the 

course.  
 
The first module deals with the fundamental 

principles of genetics (structure of genes, chromosomes and 
DNA; quantitative and population genetics; patterns of 
inheritance), clinical epidemiology (analytical and clinical 
validity; clinical utility; ethical, legal and social issues), 
genetic epidemiology (linkage mapping, candidate gene 
approaches, genome-wide association studies, 
pharmacogenetics), risk evaluation (law of probability, risk 
for Mendelian and non-Mendelian inheritance), evidence-
based medicine (searching literature, meta-analysis, study 
designs) and communication (principles, emotional 
intelligence, self-awareness and awareness of others, self-
control, managing relationships, communication tools).  

In the second module, the principles are applied to 
real cases observed in our and other veterinary clinics. 
These topics highlight clinical problem solving tutorials for 
cases in small and large animal medicine. We want to 
explain simply methods and cases so that veterinarians, 
breeders and all animal carers may understand them easily. 

Each sub-module includes lectures formatted as 
short videos and designed after a research literature to 
reflect the current understanding of experts in the field.  An 
example is shown in Figure 2 for the sub-module on 
population genetics, and in Figure 3 for a typical case study. 
Videos are combined with self-assessment activities and 
automated feed-back (e.g., create a pedigree chart, resolve 
an exercise, evaluate a scientific paper) and an online forum 
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for peer support and discussion. Different pedagogic 
materials are used to guarantee the interest of the learners.  
 

 
Figure 2. Elements of the sub-module entitled 
‘Population Genetics’. 
 

 
Figure 3. Elements of a typical case study. 
 

The container 
The philosophy of the MOOCs is essentially 

“connectivist”.  It is based on four major types of activity 
(course reading, data collection, creation and work sharing), 
the goal being to generate knowledge and connections that 
extend beyond the course.  The instructional design of the 
course is directly inspired by the Robert Gagné's model of 
"Nine events of Instruction"(1992). The lectures will be 
proposed as short VIMEO videos embed in Blackboard. 
Each module is produced following the recommendations 
of Mayer (2001) in terms of "principles for the design of 
multimedia learning".   

At the beginning, the course will be made 
accessible to students after they have registered (free 
registration) and the possibility to make them available to 
all will be evaluated afterwards. All lectures will be posted 
once and for a year so students are free to participate at will 
to the course, they are also free to pick and choose what 
they work on. However, an agenda will be proposed so a 
topic can be discussed synchronically between participants 
(chat). We will attempt to connect learners to each other 
and encourage peer reviewing and "peer assessment by 
criteria reference" (Andrade, Heidi and Yin Du, 2007) to 
answer questions and/or collaborate on joint projects. No 
final assessment is programmed since no certificate is 
available for this course. However, a participation 
document and a final test designed to assess the students 
learning outcomes achievements will be proposed. 

To date, 7 sub-modules were tested and posted on 
VIMEO.  We planned to end the first module by the end of 
the year.  Case studies will next be filled in.  
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