
Received: 01-05-2014 
Reviewed: 16-06-2014 
Accepted: 21-06-2014 

 RECYT Code: 28801 
Preprint: 15-11-2014 

Final Publication: 01-01-2015 
DOI: 10.3916/C44-2015-04 

Challenges in the Creation, Development and  
Implementation of MOOC: Web Science Course  

at the University of Southampton 
Desafíos de la creación, desarrollo e implementación de los MOOC: el curso 

de Web Science en la Universidad de Southampton 

Dr. María-del-Mar Sánchez-Vera 
Lecturer in the Department of Didactics and School Organisation  

at the University of Murcia (Spain) (mmarsanchez@um.es). 
ORCID ID: 0000-0003-4179-6570 

Manuel León-Urrutia 
Researcher of the Centre for Innovation and Technology in Education  

at the University of Southampton (United Kingdom) (ml4c08@soton.ac.uk). 
ORCID ID: 0000-0002-6358-7617 

Dr. Hugh Davis 
Professor in Education Technologies and Director of the Centre for Innovation and Technology 

in Education at the University of Southampton (United Kingdom) (hcd@soton.ac.uk). 
ORCID ID: 0000-0002-1182-1459 

Abstract  
Massive is one of the distinctive features of MOOC which differentiate them from other e-learning 
experiences. This massiveness entails certain possibilities, but also some challenges that must be 
taken into consideration when designing and implementing a Massive Open Online Course, in 
relation to context, work progress, learning activities, assessment, and feedback. This document 
presents an analysis of the advantages and disadvantages of the massive aspect of MOOC, and 
specifically it narrates the experience of creating a MOOC on Web Science, developed at the Uni-
versity of Southampton (United Kingdom) using the new FutureLearn platform, in autumn 2013. 
In this document, the importance of Web Science as an emerging field is analyzed and its origins 
explored. The experience gained from the decisions and the work progress developed for the crea-
tion and implementation of a specific MOOC is also shared here. The final section of the paper 
analyses some data from the MOOC in Web Science, including the participation index, the com-
ments and interactions of some participants, tools used, and the organization of facilitation. Chal-
lenges involved in running a MOOC related to course design, platform use and course facilitation 
are also discussed. 
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Resumen  
El carácter masivo es una de las peculiaridades de los MOOC, que lo diferencian de otro tipo de 
experiencias de aprendizaje en red. Este hecho configura una serie de posibilidades, pero también 
una serie de retos que hay que tener en cuenta a la hora de diseñar e implementar un curso ma-
sivo en red, en relación, por ejemplo, a los contenidos, el proceso de trabajo, las actividades, la 
evaluación y el feed-back. Este trabajo presenta un análisis de las ventajas y desventajas del ca-
rácter masivo de los MOOC y concretamente describe la experiencia de creación de un MOOC 
sobre Web Science desarrollada en la Universidad de Southampton (Reino Unido) en la plataforma 
FutureLearn durante el otoño de 2013. Se analiza la importancia del estudio de la rama de Web 
Science y cómo se originó esta experiencia. También describen las decisiones y el proceso de tra-
bajo desarrollado para la creación e implementación del MOOC en concreto. Se termina este tra-
bajo analizando alguno de los datos que se han obtenido, como el índice de participación (ligera-
mente elevado respecto a la media de los MOOC), los comentarios de los participantes, la manera 
de gestionar la facilitación del curso y algunos de los retos que nos encontramos a la hora de ges-
tionar un MOOC, que se relacionan con el diseño del curso, la plataforma que se utiliza y cómo se 
organiza la facilitación del curso. 
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1. Introduction 
Massive Open Online Courses (MOOC) are so far generating more questions than 
answers in academia. Such questions are often focused on whether they will be 
viable in the future, why they generate so much interest, and whether they will 
transform the future of online education. One of the main reasons so many ques-
tions have been asked may be found in the fact that such a phenomenon origi-
nated as recently as in 2008, when Siemens and Downes conferred a «massive» 
feature to open online courses. Three years later, Thrun and Norvig developed an 
Artificial Intelligence MOOC in which more than 160,000 learners signed up, in-
tensifying scrutiny of the phenomenon and its implications. 
Martínez-Abad & al. (2014) analysed the impact of the MOOC acronym, in com-
parison with the word e-Learning, and found that scientific interest in MOOC is 
currently central, with a significantly rising rate of publications. Most of them, 
however, are more informative than scientific, probably because such a phenom-
enon is still recent. Similar conclusions have been drawn from a previous analy-
sis by the British DBIS (2013), in which a steep increase growing curve has been 
noticed in the rate of publications on the topic, as well as a growing presence of 
debates on this matter both in the press and social media.  
Projects such as OpenupEd and ECO (http.ecolearning.eu), both fostered by the 
European Commission, reveal the growing interest that European universities are 
currently placing in promoting online free education (Scopeo, 2013). Such a trend 
has also been noticed by Yuan and Powell (2013), who claim the phenomenon is 
extending worldwide. This article attempts to share the experience of the devel-
opment process of the first University of Southampton MOOC (UK). The course is 
entitled «Web Science, How the Web is Changing the World» and it was developed 
and delivered through a MOOC platform called FutureLearn. 
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1. The challenges of «Massive» in MOOC 
The «massive» nature of MOOC is perhaps their most distinctive features when 
compared to other online learning experiences. As Siemens indicates (2012), this 
«massive» feature became widely discussed when he and Robert Downes delivered 
a course in which more than 2300 learners subscribed. 
Such a high number of learners in a course can contribute to a more effective 
learning process in several ways: 
- Interaction with other learners. This is one of the traditional features of online 
learning that MOOC can enhance significantly. A wider network of learners in-
creases the chances of the creation of enriching connections with others world-
wide. As the Scopeo June report suggests (2013), MOOC afford connections with 
like-minded individuals with similar interests and professional profiles. New 
groups can be created from these connections, which can generate new ideas for 
new projects. 

 Enhancing the visibility of an institution. One of the main motivations for 
universities worldwide in designing and implementing MOOC is that these 
can become a powerful marketing tool for potential student recruitment. 

 Rethinking the curriculum. As Yuan & Powell indicate (2013), MOOC’ 
popularity could lead HEIs to rethink the elaboration process of the curric-
ulum toward more open and flexible educational models, due to the new 
«massive» element of these courses.  

 It is worth noticing that there are certain risks involved for institutions 
when attempting the creation of such courses, especially if they do not sat-
isfy the innovation and quality requirements set by such institutions. 

 The invasion of «package content» The DBIS report on MOOC (2013) identi-
fies criticism indicating that the spread of MOOC involves the risk of repro-
ducing online educational models based on «package content» which were 
common in the 1990s. That is, the emphasis was diverted towards digital 
resources and their contents, rather than on the educational model and its 
improvement. Extensive efforts have since been made for more flexible 
online education that focuses on the process rather than on the product in 
an attempt to move to a more learner-centric approach. This is why con-
tent-centric MOOC such as xMOOC could set back the progress made in 
pedagogies underpinning online teaching and learning.  

 Assessment difficulties. Because of the high numbers of learners involved, 
the preference for quiz-like assessments could become a growing trend. 
Peer assessment as a more flexible option has been practiced for years in 
contexts such as connectivist MOOC. However, flaws in this strategy have 
also been suggested because, as O’Toole indicates, learners are usually 
provided with templates for grading their peers. Therefore, what is called 
«peer assessment» should often more accurately be called «peer-grading». A 
more process-focused assessment is still a major challenge when dealing 
with such high numbers of students.  

 Facilitation challenges. Managing the facilitation of an online course with 
thousands of learners is far from simple. Personalised feedback becomes 
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complicated when there is a high diversity in tools and approaches used in 
such populous learning communities (Prendes & Sánchez, 2014). 

As discussed above, massive registration is a MOOC feature, but it is not the only 
one. Low retention rates are also characteristic. Clow (2013) uses the analogy of 
«the funnel of participation» to explain the process of loss of students from regis-
tration to graduation, the latter having rates of between 5 and 15% (Jordan, 
2013; UTHSC, 2013; Daradounis & al., 2013). 
 
1.2. A Web Science MOOC 
«Web Science» is a growing field of study in the UK. The University of Southamp-
ton offers a Bachelors Degree, a Masters of Science, and a doctoral programme in 
this area. In November 2013, the «Institute of Web Science» was launched with 
the aim of fostering interdisciplinary research in this area. Its curriculum focuses 
on the impact of the Web in all areas of society, and it approaches disciplines 
such as sociology, economy, law, and computer science in an attempt to under-
stand the Web and how it is changing the world. The University of Southampton 
Web Science Web site (www.southampton.ac.uk/Webscience) presents the sub-
ject as a new discipline that has the objective of promoting understanding of what 
the Web implies as a sociotechnical phenomenon. Tim Berners-Lee, considered 
the inventor of the World Wide Web, contributed to the establishment of this dis-
cipline and its foundations, recommending the identification of needs and chang-
es that the Web is producing in society. The Web, he asserts, should be studied 
as a social, communicative, and even philosophical phenomenon (Berners-Lee & 
al., 2006). In this context, the department of Electronics and Computer Science 
(ECS) of the University of Southampton, together with the above-mentioned Web 
Science Institute, and the Centre for Innovation and Technologies in Education 
(CITE), launched a Web Science MOOC that went live on the 18th September 2013 
(Davis & al. 2014). It is not a coincidence that the first MOOC produced by this 
institution is on Web Science, given the prevalence that this field of study is gain-
ing in the institutional agenda of this university (www.southampton.ac.uk/wsi). 
Regarding its syllabus and content, the Web Science MOOC is organised over 6 
weeks, as shown in table 1. 
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Table1: Web Science MOOC modules 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

What is Web 
Science? 

Networks 
Crime and 
Security on 
the Web 

Democracy on 
the Web 

Economy on 
the Web 

What is next 
for the Web? 

Introduces the 
topics of the 
subsequent 
weeks, as well 
as the aca-
demic team 
that has cre-
ated and will 
support the 
course.  

This week fo-
cuses on net-
works, their 
mathematical 
theories and 
their applica-
tion in the 
study of the 
Web. Some 
activities en-
courage the 
learners to 
analyse a 
small social 
network. After 
such an anal-
ysis, learners 
reflect on the 
characteristics 
of large social 
networks such 
as Facebook, 
Twitter, and 
LinkedIn. 

In this week, 
learners re-
flect on the 
boundaries of 
legal, political, 
and moral cor-
rectness, and 
how blurry 
these are be-
tween the 
online and the 
offline.  
 
  

The central 
theme in this 
week is the 
role of the 
Web in certain 
political pro-
cesses world-
wide. Topics 
like online ac-
tivism and 
Open Data 
initiatives are 
also dis-
cussed in this 
module.  
 

The fifth week 
touches on 
digital econo-
my. The value 
and quantity 
of data cur-
rently circulat-
ing on the 
Web and so-
cial networks 
in the job 
market are the 
main topics in 
this module. 
 
 

The course 
ends with a 
unit on Web 
futures, with 
an emphasis 
on the Se-
mantic Web 
and the Web 
of Things. 

11 November 
2013 

18 November 
2013 

25 November 
2013 

2 December 
2013 

9 December 
2013 

16 December 
2013 

      

 
1.3. Web Science MOOC in FutureLearn 
Futurelearn is a private initiative from the Open University in the UK. It operates 
in a consortium of about 30 institutions, most of them British universities per-
taining to the so-called Russell Group. It is a demanding platform in terms of the 
quality of the materials that it hosts, both pedagogically and technically.  
Regarding its pedagogic features, the platform has been inspired on Laurillard’s 
Conversational Framework (2002), a constructivist model that divides the learn-
ing process in four stages (discursive, interactive, adaptive, and reflexive). In each 
of them, the application of learning technologies can play a fundamental role. 
Although this is attained to a great extent in Futurelearn MOOC, their structure 
still contains certain behaviourist elements related to xMOOC, such as the con-
tent sequencing and the quiz-like assessments.  
Perhaps the main difference in respect to other platforms is the forum distribu-
tion. There is a different discussion forum for each of the course steps, be it a 
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video, an article, or an activity. This way, the discussion threads are not created 
by the user, but by the educators in the platform.  
In order to promote interaction between users, the platform has enabled a system 
by which they can follow each other, reply comments, vote them (only with posi-
tive votes), and rank them in terms of number of votes.  
Regarding its assessment system, the platform has recently incorporated a peer 
review tool, adding it to the existing quizzes.  
Another distinctive feature is its user interface, oriented towards a simple and 
intuitive navigation in order to arrive to a wider target audience. The interface al-
lows the user be aware at all times about their progress by indicating the week in 
which learners are supposed to be, the week where they actually are, the steps 
they have completed, and the steps they still have to complete.  
For the Web Science course, users were encouraged to use other social media 
such as Twitter and Google +, although not as the main means of interaction, but 
as a complement.  
 
2. Method and materials 
This article was written by the end of the second edition of the first MOOC at the 
University of Southampton. It was a six weeks course with a new platform (Fu-
turelearn), and in a relatively new field of study (Web science). Due to this novel-
ty, in many aspects, the education team was unable to predict the course out-
comes. The intention here is sharing the experience when dealing with the un-
known, present the results obtained so far, and explain how the course was cre-
ated. Rather than understanding MOOC as a general phenomenon, it is intended 
to present what has been classified as an intrinsic case study (Stake, 1994; 
Buendía & al., 1998). 
From its creation to its deployment, the academic and educational team in charge 
of this project development has divided the work in the following stages: 
- Content creation and development. More than 25 staff members of the Universi-
ty were involved in this process, from the dean of the faculty, Wendy Hall, to PhD 
students. Materials consisted primarily of videos and articles, although some ap-
plications and animations were also incorporated. The videos were recorded with 
TV production means, and hosted in iPlayer, a video platform that comes from 
the BBC. In fact, Simon Nelson, the production chief executive of Futurelearn, is 
a former member of the BBC, and responsible for this format. A relatively high 
budget was dedicated to the video production, especially compared to that of oth-
er MOOC platforms.  
- The texts and activities proposed by the academic staff were subject to various 
control processes before being published. One of the main criteria was that these 
materials had to be succinct, easy to read on screen, and with a plain language 
that could be easily understood by non-native speakers. Some external articles 
and videos were recommended for further study, which involved certain challeng-
es with the copyrights. To address this, the library services of the university 
helped and advised about the legal issues arising from the release of some of the 
contents.  
- The delivery, the facilitation, and the assessment. One week before the course 
went life, all materials were ready, although there was some work to be done with 
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the assessment. This is an important part of the interaction between the universi-
ty and the students, and only a few days before the start of the course, the uni-
versity came to realise that the only form of assessment available was quiz ques-
tions (it was in the second run on the course when peer-review was incorporated 
as an assessment option in the platform). Formulating the right questions in-
volved an extra effort for the educational team, especially due to the presumed 
diversity of the learning community. Every question had five options, and each of 
these options contained feedback, regardless of whether they were correct or not.  
 
3. Analysis and results 
The data provided by Futurelearn shows that, from the 13.680 registered users, 
slightly less than half of them (5487) completed at least one step. Nearly 3000 
completed steps in more than one week, which suggests that less than a quarter 
continued to the second week. A survey conducted by the platform, with 802 par-
ticipants, shows that the main obstacle for completing the course was lack of 
time, which coincides with the fact that a small majority of participants were 
working full time (45%). 
It is also worth noticing that the highest proportion of participants were over 46 
years old (about 20% between 46 and 55, a similar percentage between 56 and 
65, and almost 15% more than 66). Also, a majority held a degree (43%), and 
nearly a quarter had postgraduate qualifications. More than 40% had participat-
ed in an online course before. Regarding their professions, education and compu-
ting were the two most frequent areas. Regarding their nationalities, three quar-
ters were Europeans, with a predominance of British (63%). Therefore, it could be 
suggested that the target audience of this course was from the country where the 
course was developed, mature, with high qualifications, digitally literate, and fa-
miliarised with online learning technologies.  
In terms of their expectations, participants had «learning new things» as their 
main motivation (nearly ninety selected this option), followed by the intention to 
try out the platform as a teaching method (68 participants). Complementing their 
studies (21) and improving their professional profile (21) appeared not to be the 
main motivations of the participants. Their interests were mainly related to the 
area of science and technology (78), followed by humanities (55), and education 
(43). 
1204 learners completed the course, which results in almost 10% of the overall 
registrars. This situates this course slightly above the average in terms of com-
pleting rates, which some studies suggest to be around 7% (Parr, 2013). 
Participation in forums was also relatively high compared to other courses in the 
same platform. The learning community posted around 19.000 comments only in 
the Futurelearn platform, and 2.200 learners contributed at least once in these 
forums. More than 1300 contributed at least twice, some 1050 more than 3 
times, and about 660 more than four. Graph 1 shows a descending curve in rela-
tion to the number of users (vertical axis) in terms of their number of contribu-
tions (horizontal axis). It is worth noticing that there were a significant number of 
users who contributed frequently. Some of them, 7 in total, made more than 100 
comments.  
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Graph 1: users (y) by number of comments (x). 
 
As discussed above, there were different forums for each step. Some of these 
steps recorded nearly 1000 comments, being the average 151 per forum. As per 
different weeks, the number of contributions was consistent. Although the first 
week stood out with nearly 6.500 comments, the subsequent weeks recorded 
around 2500, except for the last week, with 1.900. The lower figure of last week 
might be due to the fact that it contained 14 steps, as opposed to the 21 on aver-
age of the rest of weeks.  
 

Table 2. Comments per week 

Semana 1 2 3 4 5 6 

Comentarios 6.427 2.610 2.745 2.465 2.679 1.901

 
In terms of the nature of the comments, it could be highlighted that most of them 
consisted of direct responses to questions made within the content of the different 
steps of the course. For example, there was an activity in which an application 
used browser history data to return the percentage of web-sites visited by the us-
er. In such activity, users were asked to provide a reflection on their frequency of 
visits different sites. Most comments in that step (1.425), consisted of the actual 
reflection.  
Comments consisting of a direct question to the educators turned out to be a 
small minority. Despite that, facilitators replied to an average of 40 comments 
during the course. It should be taken into account that, as opposed to other 
MOOC, facilitators did not post comments for livening up the discussions, but for 
solving doubts, clarifying concepts, and giving support to issues both technical 
and content related. 
Out of the platform, Google+ was the most utilised space, according to the pre-
course and post-course surveys conducted by Futurelearn. The community in 
this space had nearly 800 members. The number of contributions descended 
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steadily as the course went on, but it kept alive as a space of communication be-
tween participants and some educators. 
 
4. Discussion and conclusions: three challenges for the Web Science MOOC 
Based on the experience gained from this course and the current literature on the 
topic, three main challenges can be identified in the creation, delivery and man-
agement of a MOOC: 
 
4.1. The course design 
The pedagogical design of such a course entailed intense planning and coordina-
tion of effort at various levels. The platform was new, so much so that it operated 
with a beta version at that time. The Web Science MOOC was the first at the Uni-
versity of Southampton, so there was no previous experience to draw from in the-
se kinds of projects. Also, the Web Science Institute is a multidisciplinary de-
partment, with subsequent diversity in materials and pedagogical approaches. 
This situation lead to an enriching process, but it required major efforts in plan-
ning and establishing the roles of each contributor, something to be considered in 
future editions of the course.  
How the course will be delivered and what interactions will take place are essen-
tial considerations for the design of the course. Yang & al. (2013) suggest that 
social relationships have an influence in the completion rate of the course. There-
fore, as Bentley & al. cofirm (2014) the social side of the course is of paramount 
importance for its success, and a design oriented to this end should be created so 
that learners are motivated to participate in communities formed on these cours-
es.  
 
4.2. The platform requirements 
There are many reasons why it is considered convenient to use the services of a 
platform when developing a MOOC. One of them is visibility, a determining factor 
that both Edinburgh (2013) and University of London (2013) reports recognise as 
the main reason for joining Coursera. Another reason is the technological support 
that they offer. Creating a platform for managing the content of a MOOC may in-
volve a cost that exceeds the budget that many universities allocate to free online 
learning. Outsourcing these services by using established MOOC platforms is of-
ten considered a more affordable option. 
However, being part of a platform such as FutureLearn entails certain compro-
mises. For example, the course materials, both written and audiovisual, are sub-
ject to demanding quality standards. This elevates the production costs to figures 
that not all institutions can afford. Another compromise to consider is the distri-
bution of contents and activities, as the platform divides everything into «steps» 
which are categorised into videos, activities, discussions, and assessments. The 
course educators need to comply with such a classification, which could conflict 
with their pedagogical aims at times. The same applies for the assessment, as the 
only options available are quizzes and peer-assessments the protocol of which 
only the platform controls. Therefore, a divergence with the pedagogical principles 
of the platform may require a great deal of creativity and flexibility. It is therefore 



 
 
 

 
© COMUNICAR, 44 (2015); e-ISSN: 1988-3293; Preprint DOI: 10.3916/C44-2015-04 
 

recommended to combine external social media with the social tools available on 
the platform.  
 
4.3. The challenges of facilitation 
Facilitation is one of the greatest challenges not only in MOOC, but also in any 
other online learning experience, as students need continued feedback to support 
their learning process in a context where high levels of autonomy are required 
(Sangrá, 2001).  
Forums are deemed as important communication and learning tools in MOOC 
(Mak & al., 2010). Levels of participation in such forums are often indicators of 
learners’ level of commitment to the course. These participation levels also indi-
cate the liveliness of the learning communities as well as that of the course in 
general (McGuire, 2013). With these premises, a team of 10 facilitators was estab-
lished. These were all PhD students at the Web Science Centre for Doctoral Train-
ing who were instructed and coordinated in such a way that they could read all 
comments in the forums, and provide responses when needed. With an aware-
ness of the importance of facilitation strategies in this kind of courses (Marauri, 
2013), the following procedure was implemented: a rota with three daily shifts, 
including weekends, was devised. In each of these shifts, the facilitator would 
read all comments and indicate in a form which of them had been replied to, and 
which of them required attention. In a session prior to the course, a protocol was 
agreed to determine which kinds of actions were going to be taken in different 
scenarios. One of the main reasons why such a large team was formed is that 
each of the steps contained a forum, and all of them encouraged learners to par-
ticipate. Each of the six modules had an average of 20 steps, which generated 
120 different interaction spaces in the platform alone. To this we have to add the 
interactions that occurred in Twitter and Google+. Although there was not an aim 
of replying to all the nearly 19,000 comments, the facilitation team aimed to go 
through all of them in order not to leave unanswered questions or doubts. The 
intention was also to let learners be the drivers of the conversations. It was ob-
served that in very few occasions these interactions went off topic, perhaps be-
cause in the platform structure, the content of each step determined the conver-
sation topic. The challenge is fostering participant interaction, and the creation of 
conversational threads and groups of learners that interact with each other. 
 
4.4. The challenges of the MOOC phenomenon 
The traditional challenge of online education, namely activity design, facilitation, 
assessment, and feedback (Burkle, 2004; Prendes, 2007; Sánchez-Vera, 2010), 
prevail and even intensify with MOOC, especially due to their massive size. How-
ever, despite their difficulties, MOOC open a wide range of possibilities, as they 
are not only about opening up resources, but about the whole educational pro-
cess. Thus, these courses represent interesting learning and professional training 
opportunities, and can even be advantageous for their use in Flipped Classroom 
experiences (Zhang, 2013).  
The experience presented here does not represent the end, but the beginning of a 
promising path towards the improvement and widening of online learning oppor-
tunities.  
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