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4. Lessons Learned and Challenges

In this section, we provide a description of what we learned during the development of this work,
focus on the advantages and disadvantages of what has been achieved so far, and highlight the new
challenges must be addressed in order to improve the proposals.

Over time, we observed how UDLs have evolved to satisfy the needs of teaching and learning in
relation to educational processes. A natural evolution of these web tools can occur if focus is placed on
how traditional libraries have evolved. It is known that libraries play social and intellectual roles in the
sense that they connect and bring people and ideas together [31]. Traditionally, libraries have provided
a place for teachers and students to meet outside the classroom. This eases the interaction between
people with different perspectives, and goes beyond a simple subject or group. This interaction between
people in a library provides a global scope that allows to analyze those who participate in certain
specialized studies and new possibilities for alternative ideas are opened. This favors the collaboration
between and the formation of multidisciplinary groups. UDLs make these things possible by breaking
the physical barriers of a library, and facilitating access to resources and information about other users
beyond a physical space in one that extends all over the web.

However, the enormous increase in the use of web technologies, and, therefore, the creation of digital
resources, makes the spread of information an increasingly important service for a UDL. In turn, this
growth means that in order for them to continue being useful tools, they need to be adapted fit to the
new scenarios that are emerging, and the information dissemination services need to be optimized.
Hence, it is necessary to keep them updated with the new features, which implies the need for a
continuous development of the tools so that they continue to be useful.

In this scenario, quite a few milestones have been achieved over the last few years thanks to the
application and rapid advance of information technologies. The possibility of working with enormous
amounts of information, such as images, audio, video, and multimedia material [32], can be
highlighted. However, it is crucial to not just work with these amounts of information, but to do so in a
personalized way. So far, numerous techniques, such as the proposal presented in Subsection 3.1, have
been applied. The problem is that on certain occasions it is the users themselves who must explicitly
manage the information. In this context, it could be helpful the application of automatic learning
techniques that make it possible to automate the construction of user models. Some progress has also
been made in regards to this topic, such as the last three proposals presented in this paper (see
Subsections 3.2, 3.3, and 3.4).

However, despite all these advances and the advantages of applying these techniques their main
restriction is the need to interact with UDL staff to establish internal representations of teaching and
researching resources. As a result, there is a significant challenge that must be addressed: To continue to
improve the automatic establishment of user profiles and to study and apply automatic techniques that
allow for the modeling of internal representations of the resources.

Moreover, following the idea that UDLs are updated with the new trends and characteristics of the
environment, it is fundamental to deal with the massive expansion of social networks, both in terms of
publishing users’ content and those who share social resources [33]. Social networks have been
attracting a huge number of active participants, especially some of them such as Twitter
(https://twitter.com/), which provides the possibility of quick interactions between users due to the

existing limitations on the number of characters for each message. Therefore, it has been observed that

J Inf Process Syst, Vol.13, No.4, pp.653~667, August 2017 | 663



Fuzzy Linguistic Recommender Systems for the Selective Diffusion of Information in Digital Libraries

social networks effectively manage the problem of knowledge acquisition by attracting millions of active
users, which is undoubtedly a fact to take into account in order to improve the services provided by a
UDL. All the information that a user actively provides can be exploited to obtain the correct
personalization, with little effort on the part of the users. This ultimately contributes to generating more
useful and effective recommendations for them.

A third challenge that we identified is that the development and application of recommender systems
in UDLs is still in its initial stages. Apart from theoretical studies, it is very difficult to find examples of
real UDLs that are experiencing the extension of their services via the application of recommender
systems [33].

As such, wed believe that the opportunities and challenges for future UDLs pass through a triple

perspective, as described below.

* As the information that is electronically generated is continuing to grow, and is expected to keep
doing so, new tools or techniques will have to be created. The idea is to favor the personalization
of services and the dissemination of information in a personalized way, which will make it
possible to automatically establish user profiles and the internal representation of resources.

* Consider the social environment of the users. The idea would be to exploit diverse information
extracted from different social media sites that users participate in. Doing so would help in the
automatic construction of user profiles.

* Propose and implement real systems that facilitate the work of disseminating information in
UDLs, and with its usage, as widespread as possible, obtain sufficient knowledge to facilitate the

evaluation of these and other proposals that may arise.

Finally, we reckon that depending on the number of challenges accomplished, new challenges will
appear. Effectively achieving adequate personalization and properly exploiting information extracted
from the social network environment, new services of interest for users can be offered, which will also

require addressing and solving new challenges.

5. Conclusions and Future Work

We have focused on the dissemination of information in a UDL, since it a very important service, and
it is fundamental that it works correctly to fulfill its main mission, which is to provide users with access
to content of interest. To achieve this, automatic tools are needed to help address its main problem,
which is the exorbitant amount of digital content present in this area.

Recommender systems have been successfully applied in academic environments to help users in
accessing relevant data. For this reason, we found it really interesting and in this paper, we have
reviewed and analyzed several proposals based on a recommender system that help students,
researchers, and teachers find the information they need. These proposals can improve and expand the
services provided by the UDL to their final users. The four different proposals reviewed follow an
evolution in the time. All of them are based on the application of a recommender system and use fuzzy
linguistic modeling. Furthermore, each proposal improved the performance of its predecessor(s).

Analyzing these proposals, we were able to conclude and point out that although some progress has
been made, it is fundamental to continue working to solve the information overload problem, which is

even more pressing with the continuous advances in technology and social networks. By focusing on
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future research, we believe that a promising direction is to study automatic techniques to establish the
representation of resources. Moreover, given the current situation of the intensive use of social
networks, another idea is to explore new enhancements in recommendation techniques and to explore
new methodologies for the generation of recommendations (i.e., extracting knowledge from the

information that is shared in social networks).
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