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Abstract—This paper retrieves information and makes basic
analysis about the participation of users involved in Cooperative
MOOCs in Learning Communities supported by hypermedia
environments like the social networks. In order to perform this
study, the interaction of a set of users enrolled in a course within
the iMOOC platform has been analyzed, in which MOOC
courses are implemented based on concepts like connectivism,
collaborative learning, gamification or adaptivity. Specifically,
this study deals with obtaining information about the discussions
that take place in learning communities created using social
networks like Google+ and Twitter in parallel of the activities
performed inside the iMOOC platform. Through this
information, this paper tries to distinguish the types of learning
that occurs in those discussions (non-formal and informal
learning), estimating also how users interact with tagged content
in social networks, and how that allows students -users- to
continue or create conversations that help to expand or
strengthen the content they treated during the MOOC course.

Keywords—MOOC, iMOOC, Twitter, Google+, Collaborative
Learning, Informal Learning, Non-formal Learning, eLearning

I. INTRODUCTION

The emergence of the Internet and the concept of eLearning
have radically altered the way we, the humans, learn and
interact with the knowledge [1-4]. Specifically, this change has
suffered an outstanding acceleration process with the
emergence of new theories, methodologies, tools and systems
designed and implemented to leverage more and better the
online medium to facilitate knowledge acquisition and learning
by the concerned learners, without regardless of age, gender or
other personal conditions [5]. Currently, MOOC (Massive
Open Online Courses) are specially in fashion [6]. These
learning environments make available virtual classes as a open
containers of knowledge to many users (often thousands) [7,
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8], providing learning resources for all the users enrolled in the
course as well as methods and systems to reinforce the
knowledge acquisition from different views [9].

Moreover, besides the revolution that has brought the
eLearning within the scope of learning, it should be noted that
learning is not currently conceived from classic formal point of
view. According to the literature [10-13], currently, we can
distinguish three types of learning:

* Formal learning is “which occurs in organized and
structured environments (i.e. schools or work
environment) and it is explicitly designed as learning
in terms of objectives, time and resources. Typically
it leads to wvalidation and certification of the
knowledge gained”.

* Non-formal learning is “which is embedded in
planned learning without being explicitly raised as
learning activities. However, occasionally non-formal
learning can be validated and lead to certification”.

* Informal learning is “the learning that results from
daily activities related to work, family or leisure. It is
a not organized learning, unstructured in terms of
objectives, timing or in the support typical of
structures related to learning”.

In parallel to the environments purely designed for the
eLearning development, for several years intermingled in these
tasks other platforms and horizontal systems that link its use to
concepts such as Informal Learning. For example, the usage of
social networks in learning, where these social networks
support many times true learning communities [14], where
conversations take place, content is shared in an open way,
relationships are established among users (in a horizontal way



in many cases), interactions between people and digital entities
occur, etc. That is, social networks are a real Petri plate where
users built digital societies through the development of
communication structures, consumption patterns (in this case
information) and user networks in a comprehensive way. It is
in these social networks, in these digital societies, where
various aspects previously commented can be merged: the
eLearning in a non-formal or informal context, and also in a
formal way [15]. Such as different authors discuss [16-18],
informal conversations and the contents present in social
networks are currently one of the most successful ways to
acquire extra knowledge and improve the learning experience
in online courses. Moreover, certain conversations and
interactions that occur in social networks can be a result of the
realization by social network users of any type of learning
activity (online or offline activities) [19]. Regarding that, it is
possible to cite the theory of Connectivism [20, 21], which
enacts that the learning process is enriched by connecting
students, teachers and online resources. Also it can be added
that social networks are a perfect way to improve this
connection [22], so they can favor the outcrop of real
connected communities of learning and practice [23].

This paper is about exactly on the latter issues, it presents a
study of the informal discussions and interactions of a MOOC
course students with the MOOC contents in both non-formally
and informally ways [24]. The MOOC course used for the
study is housed in a MOOC platform developed by the
Technical University of Madrid, the University of Zaragoza
and the University of Salamanca, and it is called iMOOC. This
MOOC platform is based on non-formal and informal learning
and has features like adaptivity [25], gamificaction [26], or
collaborative learning [27] among others. Section 2 (Materials
and Methods) provides a more complete description on
iMOOC. Thus, the main objective of the paper is to study the
conversations and user interactions with the contents of the
MOOC, or related to it, on social networks like Google+ or
Twitter. This study of conversations would be used to detect
what type of learning occurs (non-formal, informal, etc.) and
how users utilize labeling resources in such networks (i.e.
hashtags) [28] to support the learning. This objective, and other
contents and related concepts are discussed in the following
sections: Materials and Methods, Results, Discussion and
Conclusions.

II. MATERIALS AND METHODS

A. Materials

1) iMOOC

The iMOOC platform or intelligent-MOOC platform
(g00.g1/zZIUOBo) in which, among other actions, it includes the
creation of MOOC courses based on adaptive and informal
learning [13, 29-32]. To achieve this objective, the project uses
the eLearning platform Moodle (http://goo.gl/Le9y9)),
specifically the version 2.6.5, taking advantage of its
versatility.

This adapted learning is possible through the use of
different tools offered by the platform, such as conditionals,
groupings that let to create groups, associating to them
different course resources and leading to different educational

pathways, depending on the type of user profile, the chosen
subjects, the students’ progress within the course and their
level of knowledge.

2) iMOOC Course “Social networks and learning”

The January 12, 2015 a first demo of the iMOOC platform
was launched with the course “Social networks and learning”, a
special version of the course “Application of social networking
to teaching” presented earlier at the MiriadaX platform
(http://goo.gl/bm5Bah). This course uses the cooperative model
of Fidalgo et al. [33, 34] that collects characteristics of both the
two more standardized types of MOOC such as the xMOOC
and the ¢cMOOC. The xMOOC has main features like its
behavioral approach and its similarity to the traditional online
courses and the cMOOC is focused more on the connectivist
approach [35] based on social networks. To explain this
cooperative model, the course can be divided into a series of
layers, starting with the “technological” layer that includes the
MOOC platform that houses the course and the social
platforms where interactions occur among participants that lead
to content generation. This layer is followed by the “training
strategy” layer, associated with instructional design of the
course itself. Finally, it can be highlighted the “cooperative”
layer that represents the connectivist part of the course that
collects the results and contents generated through the
cooperation between the teaching staff and the participants of
the course, integrating these contents in the course. It is needed
to add to this defined cooperative model a fourth layer to
explain the gcMOOC model (g for gamification, ¢ for
cooperation) in which the course is based on. This fourth layer
is called the gamification [36] layer and interacts with the other
layers, promoting the motivation of participants in the course
[36].
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Figure 1. Distribution of students regarding enrollment, choice of itinerary to
study (there were specializations within the content regarding the itinerary),

initiation and completion of the MOOC course.

Regarding to the contents of the course, they are intended
to introduce students in the usage of the social web for a month
and its opportunities within the field of education, more
specifically in the generation of virtual learning communities.
On the other hand, it delves into the use of the most common
horizontal social networks such as Facebook, Twitter and
Google+, helping the students to develop the necessary digital
skills to use them in learning, while it provides a set of
guidelines for its use in the classroom. Finally, the course
provides an overview of another 13 other social networks that
are also suitable for this teaching purposes, as well as tools for
its optimal management. As general information about the
users’ engagement to the course and the metrics on completion.
Figure 1 and Figure 2 show a summary about these topics.
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Figure 2. Chart about the students' initiation and completion of the MOOC
course (excluding the students that participated last year and just wanted to
access content updated).

3) The social networks used: Google+ y Twitter

Being a course that deals with topics about “social
networking in learning”, and given the connectivist approach
of the MOOC, the social networks have played an important
role in the learning process associated with the course. These
networks have been used under two different perspectives: one
is the use of social networks such as test environments, as well
as case studies to get a practical understanding of the concepts
shown theoretically in the course; while the other perspective
is its use as a platform to continue and extend the learning
process within the iMOOC course from both a non-formal and
informal perspectives. To extend the learning process teachers
suggested conversations conveniently labeled (using hashtags)
to open new ways of discussion and knowledge acquisition
from a non-formal view and trying to encourage the outcrop of
conversations and informal learning among the students
enrolled in the MOOC in a different environment, as well as
with other social networks users involving them in the
conversation without being enrolled in the course [37] as
shown in the Figure 3.
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Figure 3. Scheme of the interaction between, users, iMOOC platform and
social networks, segmented by type learning that occurs at each stage.

For this task, this MOOC has used social networks
Google+ and Twitter. In Google+ this course is associated,
since its inception in MiriadaX, to a community of more than
5,000 users (http://goo.gl/eevdiY) where resources are shared
and the users contribute to the learning associated with each

edition of the course. Regarding Twitter, it has been used as an
alternative social network to raise discussions and
conversations between users, due to the current popularity and
the facilities it offers regarding to the conversation tagging,
and for tracking and retrieving information from these
discussions [38, 39]. In the following sections (Methods,
Results, Discussion and conclusions) the paper outlines the
process that has been carried out to track, recover and explore
the data to achieve the objectives both in the case of Twitter
and Google+.

B. Methods

To obtain information about the interaction of iMOOC
users with course contents in social networks, it has been
necessary the establishment of the appropriate retrieval
information mechanisms about the relationships among
iMOOC users’ profiles and the different social networks they
use. Also, it is required to retrieve the information they share
and label in order to perform the analysis that are presented as
study objectives.

The main methods used are [40]:

* To avoid a manual recovery of data for each user,
Moodle (on which the iMOOC is built) web services
(REST APIs http://goo.gl/ItdjPP) have been used. So
it is possible the access to the records of users and
their profiles, enabling the filtering of those who have
registered their profiles on social networks. This
tracking was proposed by the MOOC teachers to help
evaluation of the students

e To extract information from Twitter, it has been
combined the automatic recovery of tweets (through
its REST API http://goo.2l/GPqCil) with the manual
recovery of some specific metrics. For the extraction
of information from the social network Google+, due
to the lack of APIs to retrieve information from user
communities (http://goo.gl/SSCxb0), it has been
necessary to develop a tool called GILCA (Google
Analytics Informal learning Communities) which
collects data from Google+ communities through the
email notifications sent by the network (which
includes information on publications, comments,
hashtags, etc.).

* To understand how users manage the labeling
functions in social networks, authors conducted a
questionnaire which ask to students about basic
questions about the use of hashtags in social
networks and activities related to the course.

To analyze the data, authors used tools like spreadsheets.

III. RESULTS

To obtain the results about the use of social networks, authors
filtered users that had indicated their Google+ or Twitter
profile on their iMOOC profile, being able by this way to
recover what they had posted on social networks following the
“official” hashtags proposed for the course (Figure 4, Table 1).
Once checked that, authors proceeded to assess the number of
publications they had done and what proportion of users that



published on Google+ or Twitter and finally approved or not
the course. This evaluation resulted:

¢ Students enrolled in the course have made a total of
263 posts in the community of Googlet+ (also
counting comments to other publications from other
students).

*  Students enrolled in the course have posted a total of
131 tweets following both official and non-official
hashtags on Twitter.

* 191 students published any comment or content on
Google+, 57 of them approved the course (29.84%).

Table 1. Distribution of interactions on Goog

Google +

le+ and Twitter b

* 76 users posted a tweet on Twitter, 42 of them
approved the course (55.26%).

* 191 users indicated their Google+ profile on iMOOC
profile, 83 of them approved the course (43.5%).

* 265 users indicated their Twitter profile in their
iMOOC profile, 105 of them approved the course
(39.62%).

In addition to the recovery of data from social networks,
authors made some initial research about the time distribution
in the use of non-formal and informal hashtags (Figure 5,
Figure 6).

pe of content and learning.

Publication

Category Type

Amount | +1s

Comments | Reshares | Type of learning

Debates Proposed along the course

83 17 14 Non-formal

About digital identity

(proposed by teachers)

Usage of social networks

Informal

About learning

(proposed by students)

About digital identity

About Facebook

—_ == RN [ —

About badges

Total posts in the debates category = 11

Activities and exercises | Examples on social networks 31

309 41 20 Non-formal

Exercises on bad practices in social networks | 25

(proposed by teachers)

Exercises with Facebook 28

About influence (Klout) 22

Uses of Twitter in education 3

Others 2

Total posts on activities and exercises = 111

Resources 150

(iroiosed bi students)

552 66 93 Informal

Publication
Type Hashtag Tweets Responses | Retweets Favorites | Type of learning
General #RSEMOOC 9 2 5 5 Non-formal
#RSEHANGOUT 19 4 16 15 (proposed by teachers)
#Modulo1RSE 1 0 1 1
#Modulo2RSE 1 0 1 1
#Modulo3RSE 1 0 1 1
Activities and exercises | #RSEEjemplosRRSS 4 1 0 0
#RSEMalasPracticas 5 0 1 2
#RSEmiKlout 8 1 5 6
#RSEMoodleTwitter 59 9 9 11
#ActividadesRSE 1 0 3 3

Total tweets =107

IV. DISCUSSION AND CONCLUSIONS

Both hashtags on Twitter or Google+, and categories in
the Google+ network provide an opportunity for collaborative
MOOCs and their characteristics related to non-formal and
informal learning, allowing to classify and collect the contents
generated in the communities related to the course, and feed
back the MOOC based on this non-formal and informal
content. The main drawback when recovering this labelled
knowledge, as can be seen from the results, is the lack of
digital skills, practice, and awareness on the part of the
participants in this type of learning communities, due to
usually the result of talks are publications with no labeling, or
in many cases finding that such hashtags do not match the

proposed in the course or are misspelled, thus hindering their
recovery and forcing cleaning tasks and manual selection of
publications.

On the other hand, it can be clearly observed how the
Google+ network has created a differentiated space for the
course community by using the Communities tool; thanks to
this differentiation can be easily recovered the conversations
even when new hashtags appear (not defined in the course) or
they are not tagged. By contrast, in Twitter seems essential
using in the tweets related to the course one of a hashtag
previously defined (non-formal) to detect, by this way, the
conversations. If not, some information can be lost due to the
recovery of “informal” hashtags is very difficult. So, it is



possible to say that Twitter hinders the recovery of informal
conversations unlike Google+.

Notably, following the results, some remarkable informal
conversations in the community initiated by the students,
which is promoted to provide new content to other students.
This can be distinguished as a result of informal activity
initiated or even infused by the mechanics of the MOOC
course. It is possible to observe, for example, how informal
activities are reflected as publications of students, and how it
leads to a deliberate interaction of other students through
indicators of approval such as “+1s” with more than 300
throughout the course associated with those activities or
informal comments associated.

On comparing the results in MOOC grades with
performance on social networks, in many cases, users that
point out their social network and post messages are more
interested in completing the course, due to there are significant
results that indicate a relationship between activity in both
directions, although it is true that this relationship is more
pronounced in the social network Twitter than in Google+.
Because of these results, as a conclusion it can be asserted that
it is possible to retrieve and classify non-formal and informal
learning in environments like social networks. This retrieval
and classification can shed light on the learning complex
processes (in metrics like distribution in time, indicators of
interest, possibility of increasing the segmentation adaptivity
of MOOC platform through the observed data in Figures 5 and
6, etc.) that occur in massive digital societies like the social
networks presented [41].

Regarding to other possibilities offered by this type of
analysis, making further analysis at user level, probably it can
be possible to classify types of users based on their activity on
social networks and MOOC, thus allowing to find influencers
(influential users), students who behave as spectators, users
that really have no interest in completing a course but learning
part of the contents, etc.

Figure 4. Distribution of iMOOC users regarding their use of social
networks
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Figura 6. Evolution of informal hashtags throughout the course
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