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1 Introduction
In recent years distance learning has gained a high de-

gree of acceptance, especially in terms of continuous train-
ing courses. As examples we have the proliferation of dis-
tance postgraduate courses, continuous semi-face-to-face
or virtual courses, and even the  widespread use of online
learning platforms as a support to face-to-face learning,
which all of which techniques are becoming increasingly
more common in Spanish universities.

This trend is mainly driven by the pace of modern life,
which makes it hard to find enough time to attend face-to-
face courses. Although distance learning has made use of

various media since its inception (such as the mail, radio,
and television), the preferred gateway used today is a com-
puter connected to the Internet; what is known as e-Learn-
ing1 . However, Internet penetration is still relatively low;
50% in the European Union and 70% in the USA2 , and
much lower in underprivileged areas. The gap between those
with access to information technologies and those without
has become known as the digital divide and has prompted

Use of Folksonomies in the Creation of
Learning Experiences for Television

Marta Rey-López, Rebeca P. Díaz-Redondo, Ana Fernández-Vilas, and José J. Pazos-Arias

The use of digital television as a way of delivering distance courses may be a solution to the problem of how to bring
education to the less privileged classes. In previous articles we presented our solution to the creation of learning experi-
ences for this medium, based on an appropriate combination of television programmes and educational elements via the
use of ontologies. In this article we aim to improve the algorithms responsible for establishing relationships between the
two types of content, by exporting collaborative tagging systems, successfully used on the Internet, to the field of digital
television, and using folksonomy-based reasoning to detect the above mentioned relationships.
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governments to look for alternative ways to access distance
learning and thus promote social inclusion (a good exam-
ple of this are the efforts being made by the Brazilian gov-
ernment [1]).

Television plays a very important role in this scenario,
since it enjoys practically universal penetration in devel-
oped and developing countries alike. This is why efforts
have been made in this direction, in an attempt to take dis-
tance learning to sectors of society which otherwise would
find it difficult to access this method of learning [2] [3] [4]
[5]. But efforts are also being made to create learning expe-
riences via television (T-Learning) that are not specifically
oriented towards promoting social inclusion, but rather serve
as a complement to formal education [6] [7] [8] [9] [10]
[11] or to provide more informal learning [6] [12] [13] [14]
[15]. A full picture of the state-of-the-art in the field of T-
Learning may be found in [16].

In previous articles we explained our concept of learn-
ing experiences in the field of interactive digital television
(TVDI) [17] [18], that consist of relating television pro-
grammes and educational elements in such a way that the
former draw users towards education and increase its ap-
peal and entertainment value, while the latter satisfy the
curiosity that may be aroused by television viewers con-
cerning the topics covered in television programmes.

To establish a relationship between the two types of con-
tent, we proposed the idea of using ontologies based on
metadata accompanying those contents (TV-Anytime [19]
in the case of television programmes and ADL SCORM [20]
in the case of educational content), as well as a third ontol-
ogy that we called a "gateway ontology", that described the
domain of the topic on which we were working and which
allowed us to establish relationships between the other two
ontologies. However, this method, besides proving to be
very costly in terms of computing capacity, depended on
the original content creators providing information about
the content; that is, the contents needed to reach the client
receiver correctly tagged, which was not always the case.
Also, this method only took into consideration the view that
the content creators had of the topics in question, probably
a very different view to that of television viewers.

With the aim of finding a solution to this problem, in
this article we present a new approach to the establishment
of relationships between television programmes and edu-
cational elements, based on social technologies that are gain-
ing wide acceptance on the Web, Web 2.0 for our purposes,
and that aim to facilitate creativity, collaboration and agile
exchange of information among users. In the new system,
we maintain the use of ontologies for the selection of con-
tent but we introduce a new reasoning algorithm for estab-
lishing relationships between educational content and tel-
evision programmes based on reason-based folksonomies.

2 Collaborative Tagging and Folksonomies
Collaborative tagging systems are those which allow

users to tag contents and share them in such a way that they
can categorize not only content that they themselves have

added, but also content added by other users [21]. Sites com-
monly cited as examples of collaborative tagging are
Del.icio.us3 , for the tagging of Web pages, or Flickr4 , for
the tagging of photos.

In order to define the structures generated by this type
of classification, in 2004 Thomas Vander Wal coined the
term folksonomy [22], defining it as "the user-created bot-
tom-up categorical structure development with an emergent
thesaurus". At the same time he established two different
types of folksonomies: broad folksonomies, constructed as
a result of tagging contents in systems in which any user
may tag all the content in the system (as in Del.icio.us),
while narrow folksonomies are the result of tagging sys-
tems in which only a small number of users may tag con-
tent (for example, Flickr, where only the author of the pho-
tos and users designated as friends of the author may assign
tags to them).

Folksonomies, whether wide or narrow, are structures
that can be represented as an undirected graph in which the
nodes are the various tags assigned in the system and the
transitions are the relationships between two nodes that are
joined. These relationships are assigned a weighting which
will depend on the number of times tags describing a con-
tent item appear together: the higher the frequency, the
higher the weighting [23].

A structure of this type lends itself to be used to estab-
lish relationships between elements of the system. In fact,
this is the approach that we use in our system, although
other related works have already been published. We go on
to take a look at some of these works.

The approach presented in [24] combines the use of
folksonomies and the semantic Web for recommending
films. To do this it uses a folksonomy generated from tags
assigned to films in the Internet Movie DataBase5 , together
with information about the films provided by the online
video club NetFix6 , and creates an ontology from them. To
determine whether is suitable for a user, a comparison is
made between the tag cloud7  of a specific user and the tags
assigned to the film in question.

The proposal in [25] makes use of users’ favourite Web
pages (obtained from a collaborative tagging system for Web
bookmarks such as Del.icio.us) and their tags to recommend
new Web pages. To do this it calculates the affinity between
users and Web pages, grouping related tags together and
finding out which Web pages are the most appropriate to
each group. Next it calculates the affinity of the user with
the tags of the groups to determine which Web pages are
the most appropriate to him or her.

3 <http:// del.icio.us>
4 <http://www.flickr.com>
5 <http://www.imdb.com>
6 <http://www.netfix.com>
7 A user tag cloud is the set of tags belonging to the films that the
user has rated, weighted by the rating that the user has assigned
to them.
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Figure 1: System Architecture.

Folksonomies can also be used to calculate the relevance
of content shown in information retrieval systems; for ex-
ample, the approach set out in [26][27] describes an algo-
rithm known as FolkRank (based on the idea of Google’s
Page-Rank), whereby a resource tagged as important by
important users is considered to be important. The princi-
ple is applied to both users and tags.

[28] presents another work in which tags are grouped
together according to the relationship between one another.
In this case, in order to establish similarity between tags,
the system takes into account not only the number of times
that two tags appear together but also the number of times
that the first of the two tags is used together with tags that,
in turn, are used together with the second of the two. Fi-
nally, these groups are refined by searching for each pair of
tags on a number of different semantic search engines to
confirm the relationship between them.

3 Content Relationship Using Folksonomies
The idea of our proposal, as we explained at the begin-

ning of this article, is to use data structures generated from
collaborative tagging systems to perform reasoning that will
allow us to relate educational content to television pro-
grammes, with the aim of creating hybrid learning experi-
ences. In our first approach to this task that we present in

this article, we will maintain the use of ontologies for the
selection of content suitable for the user, using folksonomy-
based reasoning solely for combining television programmes
and educational elements. The system architecture is shown
in Figure 1.

End users receive the television programmes and edu-
cational elements by means of metadata that the content
creators themselves have added (in accordance with the TV-
Anytime standard for television programmes and ADL
SCORM for educational elements). The educational con-
tent is filtered in the receiver using the semantic reasoning-
based TV content recommender AVATAR8 , the workings
of which fall outside the scope of this article [29].

Television viewers are able to tag the content that they
see, whether television programmes or educational elements,
using the collaborative tagging interface shown in Figure
2. This interface was designed to be controlled by using the
remote control only. The green button allows the interface
to be accessed at any time for tagging the programme the
user is seeing or the educational element he or she is study-

8 As can be seen in the figure, because of the large computing
capacity required to perform them, these algorithms are run on
the server to which the local content recommender makes re-
quests.
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Figure 2: Collaborative tagging interface.

ing. Once in the interface, users are presented with a virtual
keyboard where they can write the tags they want to use to
describe the content, by using the arrows and the "OK" but-
ton. The tags that the user has already assigned to the pro-
gramme are displayed above this virtual keyboard. Televi-
sion viewers are also provided with a set of aids to make
tagging easier, given the difficulties inherent in performing
this process using only the remote control. Users may use
popular tags to assign to the content (selected using the
number buttons): in top left hand corner the most popular
tags that the particular user has assigned to other content
are displayed, while below these are the most popular tags
that other users have assigned to the programme. The inter-
face is also equipped with a predictive text system that
presents users with the most popular words matching what
they are writing (bottom left corner), which users can select
by using the coloured buttons. Finally, to escape from the
interface and return to the programme, the user only has to
press the "END" button.

The tags assigned by the users are sent to the server
where they are used for two purposes: (i) to store all the
tags for all the content items in the system and their weight-
ing and (ii) to create a broad folksonomy with the tags as-
signed to all the content items in the system based on the
above mentioned data.

Once a content is tagged a number of times over the
predetermined threshold, the most popular tags are included
in the metadata accompanying that content to improve the
recommendation made by AVATAR.

The folksonomy created by this collaborative tagging
system is a graph in which the nodes correspond to all the
tags assigned to the system and the transitions are the rela-
tionships between them. The weighting of the relationship

between two tags is proportional to the number of times
that those tags describe the same content and the weighting
of the two tags in that content (i.e., the number of different
users that have described the content with the same tag).

Thus this structure allows us to establish relationships
between content items for the creation of learning experi-
ences, which takes place on the server side. To do this we
use the set of tags that have been assigned to each content
item that we wish to relate. In order to calculate the degree
of similarity, a calculation is made not only of the number
of matching tags between the two contents, weighted ac-
cording to their weighting in the two programmes, but also
of the relationships between the first content tags and the
second, also weighted according to the weighting of the tags
assigned to the two content items.

Once we have obtained the degree of similarity of the
central content with other content in the system, we estab-
lish a threshold over which we link additional content with
the central content, thereby generating the learning experi-
ence, by linking the additional content to the main content
by means of mechanisms provided for that purpose by the
TV-Anytime standard. These experiences are sent to the re-
ceiver, where AVATAR filters the additional content so as to
offer the user only content that is appropriate to him or her.

4 Conclusions and Flines of Research
In this article we have explored the basic principles Web

2.0 technologies, focusing on collaborative tagging systems
and the structures that they generate: folksonomies. After
describing some proposals in which folksonomies are used
for content recommendation, we conclude that they are ap-
propriate for establishing relationships between content
tagged using this method. Making use of this characteristic,
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we have introduced a system that relates educational con-
tent and television programmes in order to create personal-
ized learning experiences for the latter medium. As we com-
mented at the beginning of this article, this system does not
depend on a prior description of content provided by the
content creators, and will therefore work even though the
creators no longer exist.

The success of folksonomies, as described in [30], is
based on the small amount of effort required from users
compared to the benefits they obtain, since the fact that col-
laborative tagging systems have no structure of their own
means that there are scarcely no entry barriers to such sys-
tems. Also, as soon as the user tags a programme, he or she
can receive immediate feedback on other programmes de-
scribed with the same tags. These factors are what make us
think that such a system could be successfully applied to
television, since content tagging will allow users to reach
content of interest easily and quickly, in return for the mi-
nor effort of tagging other contents that they have seen pre-
viously. However, to make access to these systems even
easier, it is necessary to provide mechanisms to help televi-
sion viewers carry out this process; an example of such a
mechanism could be the proposed tagging interface pre-
sented above.

As we can see from the explanation of the algorithm
described above, it can be computationally very costly to
calculate the degree of similarity of content to be included
with all the other content in the system. For this reason we
are working to improve this algorithm so that it is able to
make use of the ontologies that define categories of televi-
sion programmes and the concepts explained in educational
elements. In this new version of the algorithm, the tags as-
signed to a content item will be propagated to the latter’s
superclasses, as well as to other classes or instances related
to it by properties. Thus, when we wish to find television
programmes related to an educational content item, first of
all we need to establish the degree of similarity of the con-
tent item to the classes that define the different programme
categories, in order to be able to then focus on the instances
of the most related categories, thereby reducing the amount
of calculation required to search for related programmes.
This technique also allows us to search for new subcategories
based on the tags assigned to the instances and to establish
relationships between concepts and kinds of television; for
example, to conclude that sports programmes are related to
the concept of "injury".

Finally, taking advantage of the collaborative nature of
this approach, we thought it worthwhile to extend it to rela-
tionships, in order to obtain an "establishment of collabora-
tive relationships", whereby feedback of the relationships
appropriate to the user would be sent to the server (rela-
tionship is considered to be appropriate to the user if the
user decides to make use of the corresponding link). Thus
the server incorporates this information (the relationship
between two specific content items is appropriate to users
with certain characteristics) into the recommender, which
will take it into account when filtering additional content.

Acknowledgements
This work was partially funded by the Ministry of Education

and Science of Spain under TSI project 2007-65599.

References
[1] CPqD. Projeto Sistema Brasileiro de Televisão Dig-

ital. Modelo de Implantação. Technical report, 2004.
[2] J. A. de Oliveira, T. Waisman, F. Santos da Silva, B.

Horbe, O. Bentes-Maia, F. Morenghi. "T-Learning in
Amazon". In 4th European Conference on Interactive
Television (EuroITV 2006), pp 290–295, Athens
(Greece), 2006.

[3] A. West. "Using Television to Reach Reluctant Learn-
ers". In New Approaches to prisoners’ education using
e-learning, National conference organized by Cisco
Systems, the National Extension College, NIACE, and
Ufi learndirect, London (United Kingdom), March
2005.

[4] Progetto T-Islessia. Distance Rehabilitation: an Experi-
mental Project for Interactive TV. <http://
www.cineca.it/csd/files/PDF/t-islessia_en.pdf>. 2006.

[5] T. Russell, T. Varga-Atkins, S. Smith. "Enticing Learn-
ers: Rethinking the Relationship between e-Learning
via DiTV and the Internet". In 2nd European Confer-
ence on Interactive Television: Enhancing the Experi-
ence, Brighton (UK), 2004.

[6] P. Aarreniemi-Jokipelto. "Modelling and Content Pro-
duction of Distance Learning Concept for Interactive
Digital Television". PhD thesis, Helsinki University of
Technology, Helsinki, 2006.

[7] M. Baldi, A. De Santis, D. Falcone, E. Gambi, S.
Spinsante. "A T-Learning Platform based on Digital
Terrestrial Television". In IEEE, editor, International
Conference on Software in Telecommunications and
Computer Networks (SoftCOM 2006), Split, Croatia,
2006.

[8] D. T. dos Santos, M. da Rocha C. Silva, L. G. P. Meloni.
"Ferramentas de Apoio ao Ensino a Distância via TV
Digital Interativa". In Taller Internacional de Software
Educativo, pp 145–152, Santiago (Chile), 2005.

[9] S. Ferreira do Amaral, L. Ozello-Baratti, D. Moutinho-
Bataca, J. H. de Augustinis-Franco, J. M. Martin-Rios,
A. da Costa-Lamas. "Serviço de Apoio ao Professor
em Sala de Aula baseado na TV Digital Interativa".
Revista Digital de Biblioteconomia e Ciência da
Informação, 1(2):pp 53–70, 2004.

[10] Sintresis S.R.l. "T-Learning - Le Opportunita’ Offerte
da una Nuova Tecnologia". Technical report, Ferrara
(Italy), 2005.

[11] L. Zhao. "Interactive Television in Distance learning:
Benefits and Compromises". In International Sympo-
sium on Technology and Society (ISTAS’02), pp 255–
261, 2002.

[12] Q. Damásio, C. Quico. "T-Learning and Interactive
Television Edutainment: the Portuguese Case Study".
In 2nd European Conference on Interactive Television,
Brighton (UK), 2004.



26 UPGRADE Vol. IX, No. 3, June 2008 © Novática

Technology-Enhanced Learning

[13] S. Fallahkhair. "Learner-Centred Development of
Learning Objects for Interactive Television". In C.
Montgomerie and J. Seale (Eds.), World Conference
on Educational Multimedia, Hypermedia and Telecom-
munications 2007, pp 3877–3883, Vancouver
(Canada), 2007. AACE.

[14] T. M. Lackner. "Enhancing Children’s Educational
Television with Design Rationales and Justifications".
Thesis Media Arts and Science, 2000.

[15] A. Prata, N. Guimarães, P. Kommers. "iTV Enhanced
System for Generating Multi-Device Personalized
Online Learning Environments". In 4th AH2004 Work-
shop on Personalization in Future TV, Eindhoven (The
Netherlands), 2004.

[16] M. Rey-López, A. Fernández-Vilas, R. P. Díaz-
Redondo. "New Trends for Personalised T-Learning".
In J. J. Pazos-Arias (Ed.), Personalization of Interac-
tive Multimedia Services: A Research and Develop-
ment Perspective. Nova Science Publishers, Inc., 2008.

[17] M. Rey-López, R. P. Díaz-Redondo, A. Fernández-
Vilas, J. J. Pazos-Arias. "Entercation: Engaging View-
ers in Education through TV". ACM Computers in En-
tertainment, 5(2), 2007.

[18] M. Rey-López, A. Fernández-Vilas, R. P. Díaz-
Redondo. "A Model for Personalized Learning Through
IDTV". In Springer-Verlag (Ed.), Adaptive
Hypermedia, Adaptive Web-Based Systems 2006
(AH2006), volume 4018, pp 457–461, Dublin, Ireland,
2006.

[19] The TV-Anytime Forum. "Broadcast and On-line Serv-
ices: Search, Select and Rightful Use of Content on
Personal Storage Systems". European Standard ETSI
TS 102 822, 2004.

[20] ADL. "Sharable Content Object Reference Model
(SCORM®)". 3rd Edition, 2004. <http://
www.adlnet.org>. 2006.

[21] S. A. Golder, B. A. Huberman. "The Structure of Col-
laborative Tagging Systems". Journal of Information
Science, 32(2): pp 198–208, 2006.

[22] T. Vander Wal. "Folksonomy Coinage and Definition".
<http://www.vanderwal.net/folksonomy.html>. Febru-
ary 2007.

[23] E. Michlmayr, S. Cayzer, P. Shabajee. "Add-A-Tag:
Learning Adaptive User Profiles from Bookmark Col-
lections". In 1st International Conference on Weblogs
and Social Media (ICWSM’2007), Boulder, Colorado
(USA), March 2007.

[24] M. Szomszor, C. Cattuto, H. Alani, K. O’Hara, A.
Baldassarri, V. Loreto, V. D. Servedio. "Folksonomies,
the Semantic Web, and Movie Recommendation". In
4th European Semantic Web Conference, Bridging the
Gap between Semantic Web and Web 2.0, Innsbruck
(Austria), 2007.

[25] S. Niwa, T. Doi, S. Honiden. "Web Page Recommender
System based on Folksonomy Mining for ITNG’06
Submissions". In I. C. Society, editor, Third Interna-
tional Conference on Information Technology: New

Generations (ITNG’06), pp 388–393, Washington, DC
(USA), 2006.

[26] A. Hotho, R. Jäschke, C. Schmitz, G. Stumme.
"FolkRank: A Ranking Algorithm for Folksonomies".
In Workshop of Information Retrieval 2006 of the Spe-
cial Interest Group Information Retrieval FGIR 2006.

[27] A. Hotho, R. Jäschke, C. Schmitz, G. Stumme. "Infor-
mation Retrieval in Folksonomies: Search and Rank-
ing". In 3rd European Semantic Web Conference, Lec-
ture Notes in Computer Science, Budva (Montenegro),
2006.

[28] L. Specia, E. Motta. "Integrating folksonomies with
the semantic Web". In Proceedings of 4th European
Semantic Web Conference, pp 624–639. 2007.

[29] Y. Blanco-Fernández, J. J. Pazos-Arias, A. Gil-Solla,
M. Ramos-Cabrer, M. López-Nores, J. García-Duque,
A. Fernández-Vilas, R. P. Díaz-Redondo, J. Bermejo-
Muñoz. "AVATAR: Enhancing the Personalized Tel-
evision by Semantic Inference". International Journal
of Pattern Recognition and Artificial Intelligence. Spe-
cial issue on Personalization Techniques for
Recommender Systems and Intelligent User Interfaces.,
21(2): pp 397–422, 2007.

[30] A. Mathes. "Folksonomies - Cooperative Classifica-
tion and Communication Through Shared Metadata".
<http://adammathes.com/academic/computer-medi-
ated-communication/folksonomies.html>. 2004.




