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1. Introduction

A modern society need a modern higher educatiotesysvith special emphasis on knowledge
management, information technologies and lifelosaring. In this context, the creation of a knowlked
based Europe is a source of opportunities anderigdls for higher education institutions in the pirsf a
more competitive, dynamic and flexible society [Here, universities have a major role to play a®aech
and teaching centers for the training and preparatf citizens for the 21 century, taking on the
responsibility to face the changes consequent eoiritroduction of the European Higher Educationare
(EHEA), as set out in the Sorbonne Declaration@thér previous declarations. The European Unionlsiee
healthy, flourishing university environment in whithe excellence of its universities can be fuetdeand the
objective established in the Declaration of Gragd@n be achieved: to become the most competitivke a
dynamic knowledge-based economy in the world, depab sustainable economic growth with more and
better jobs and greater social cohesion. Likewisdight of the demands of electronic learning, wemsities
will need to embrace all the potential offered bjormation and communication technologies as ttols
improve access to education and as a guarantaebfygn learning.

On this road towards European convergence, Spamisiersities are facing major changes associated
with modifications to degree and curriculum formatgth the increasing proliferation of educational
information and communication technology platfornasid with the application of the European Credit
Transfer and Accumulation System (ECTS). The latt@r only involves changes in teaching and learning
methods, but also affects information centersaliles, and learning and research resource cemgtisin
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this framework, university students need to acqgsiréficient training in the use of information dkiland
competencies as a way of fostering an autonometlexive learning process; they need to becomeli@mi
with every aspect of information and knowledgenfrits generation, organization, analysis and sygishéo

its evaluation, management and use, in order tacdmable of integrating and using it to create new
knowledge.

2. New needsand challengesin the knowledge age

2.1. Information literacy as a context for lifelong ledng

In general, documentation models are found in thdajines of international library associationstsuc
as ACRL [3], CAUL [4], IFLA [5], which advocate itisiction in the skills of information search, arsy
evaluation, use, sharing and diffusion in an ethweay, regardless of typology, content or organorsil
method. Two statements from UNESCO also complentigist point: the first on the need for lifelong
learning, enabling the individual learner to learrorder to solve problems [6]; and the second, Whaeld
Declaration on Higher Education, which proposesew rstudent-based educational model in which the
student must acquire a critical spirit to analyzebpems, knowing how to adopt solutions, and asegmi
social responsibilities. We completely agree wittataments from the Spanish University Rectors’
Conference Report 2000 and from the Commissionhef European Communities [1] that highlight the
importance of adopting innovative teaching straedb capture students’ attention; of modifyingcheéag
methods to focus on student self-learning, and akd ability acquisition.

From our own teaching experience, and endorsecedsnt research, we know that the profile of the
Spanish university student has changed over rgeams [7]. People are considered to be informdtierate
when they know when and why they need informatwhere to find it and how to evaluate, use and
communicate it ethically [8]. These premises takeauthe heart of information literacy, understasdhe set
of aptitudes that refer to the use and commandnfarmation in any of the forms it takes, and of the
technologies that provide access to that informatis Dewald, Scholz-Crane, Booth, and Levine [a}es
information literacy is an essential componenthaf €ducation process, at all levels from basiadi@aced,
by which the student learns to learn actively aadthink critically and autonomously. Moreover, the
development of digital literacy and its main expainehe Internet, enables intelligent people tonsm,
thereby generating and sharing new knowledge apdrences.

According to Koh [10], sometimes students may ashkrarian to find the educational materials they
need, preferring to use telephone or virtual ses/ithemselves. The task of helping students torbeco
information literate should be integrated and sthdme professors and librarians; a unified and cetieeffort
is essential if students are to emerge with knogéeish their disciplines and the skills and compeiesnto
approach problem solving throughout their lives]{11
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2.2. The challenge of lifelong learning: competencyrinag

Only by organizing a European Higher Education A(B®IEA) in accordance with principles of
quality, mobility, diversity and competition, ang being constantly mindful that higher educatioraighe
crossroads of research, education and innovatidhyw be able to move towards achieving the stiate
objectives for Europe. Some countries, such adtlieed Kingdom and the Republic of Ireland, wergHhar
forward in the development of “new learning”.

In the nineteen nineties certain improvements wareduced into the Spanish university system. €hes
included pedagogical training programs for teachstgff run by the Educational Sciences Institutes
(Institutos de Ciencias de la Educacijpmproved teaching staff-student ratios, and &bal, the adaptation
of curricula to new employment demands, especiallpractical placements. The process of institugion
evaluation of degrees, departments and servicesalsadnstigated to provide a diagnosis of theasitun in
Spanish universities and to detect weaknessedar ¢ define plans for real improvements. Morenthaer
before, the Spanish university system should:

- provide comprehensive information literacy instroietof the highest order
- be open and accessible to all students
- spread knowledge on both content (knowing), andgatores and methodologies (know-how)

- actively assert that the greatest change in ouetsowill be in knowledge, in its form and content,
meaning and responsibility, and in what it meanse¢@ competent person [12]

One of the essential contributions made by the @uhoprocess was to situate the concept of
competencies at the center of university studesttustion and higher education. Some authors assbate
competencies are theoretical constructs and hypodhgysychological processes that include groups o
cognitive, emotional, motivational, social and babeal components [13].

Delors propose the next key competencies:
- Learning to behow to act with personal autonomy, judgment asponsibility.

- Learning to knowcombining a broad general education with the ipdgg for in-depth study of
certain subjects; and learning to learn in ordaraiatinue learning throughout life.

- Learning to do knowing how to face up to a wide variety of sitoas.

- Learning to live and work togethethrough better knowledge and understanding oérsththe
world and its interrelations.

From the DESECO and TUNING projects, three typesoofipetencies can be defined [14]:

- GENERIC or transversal competencieasommunication, problem-solving, reasoning, leddigrs
capacity, creativity, motivation, teamwork and ergcular, learning ability.

- BASIC competencieseading, writing, calculation, information techngyp foreign languages,
technological culture etc.
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- SPECIFIC competenciethese are specific to the degree, specializationeamployment profile the
student is preparing for.

2.3. The need for blended learning

The change in learning organization, which impties shift from a teaching-centered to a learning-
centered education, involves a new focus in the aflthe educator and educational activities, dadgs
greater emphasis on the results of learning. a\ith this learning model, we promote the combinsd of
classroom-based and distance education stratdgmsgh the development of academic portals thatigeo
universal access to contents and information (ogEsess resources) that the university community fin
manageable, understandable and credible. We coneutigcational web resources to provide a useful
alternative support for student learning [15]. Levand Orton point out that the web offers studemiftiple
ways of accessing specific knowledge content at tven pace and through their own choices.

Web-based learning offers the chance to cultivatmahd for student-centered instruction. However,
successful implementation to create a distributed aneaningful learning environment requires the
systematic understanding of various factors. Khi#] puggests a framework for web-based learning tha
contains the following dimensions: pedagogical htexdogical, interface design, evaluation, manageémen
resources support, ethical, and institutional aspdétach dimension has several items focused qecfE
aspect of web-based learning.

3. TheeLearning Portal asa Quality L earning Resource

A learning portal may be defined as a single irdtggt point providing useful and comprehensive acces
to information and, in addition to content, it alsffers information, data search tools, didactisoregces,
interactive teaching material, interpersonal comication tools, training, assessment, etc. [17]. idB=s
acting as a gateway and a content organizer, popwavide access to quality information and leagnin
resources (experts, teachers, researchers), egeoutaraction with those resources and with osiedents,
and support new models of teaching, learning asdareh [18]Batson [19] suggests that a learning portal
expands on traditional academic space by elimigaphysical boundaries, and performs an important
socialization function for both learners and teash&he nature of teaching and learning is defiasda
landscape in which learning events are structugepldce, time and format. Looney & Lyman [20] catesi
portals to be an outstanding tool for the usehat they provide a wide variety of useful resouregmbling
the user to personalize information, by selectind giewing only the information he or she is instesl in.
Boettcher sees a content portal as a gateway taeadss where users can locate the web contenbdaely

A content portal differs from other initiatives $uas homepages or information.com sites in tHatiises on
the user and not on the owner. Its designers disedware of the information needs of its end usen the
portal also has the additional advantage thatioival for personalization. These aspects endorséutiiger
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creation of scholars portals, despite the compleaiid expense involved in this task, which requises
combined effort across the university communitgrérians, academics, students, etc.).

These are the main aspects of an e-learning dadtaP?2]:

- Content: by promoting innovation, providing accesshe highest quality content on the web and
fostering the use of standards, database searodesugport tools. The use of interactive content
maps is recommended to provide simple viewing grificant information.

- Enhanced services, such as varied information, neemorts, bibliographic notifications, to
promote access to use of the complete text, theigioo of specialized materials, shared work
spaces and support tools for scientific publishing.

- Quality engines and tools that act as a user guidde portal, from search engines, advanced
retrieval methods, tutorials, electronic thesaemail, forums, chat rooms etc.

- FAQs may be aimed at a specific group or desigmsednéine help or computer-based instruction
for our applications.

- Access to resources, particularly to the applicatisoftware used on a daily basis at work
- Portal updating through accurate and relevant comb@nagement according to user needs.

We believe the decision to implement an academitapto enhance learning opportunities must take
into account not only the institution’s educatiomgals and strategies, and financial cost, but raissi
address issues of access, flexibility, innovatiparsonalization, credibility, quality and transparg of
information [18].

3. Design of thee-COM S earning portal for Information Literacy

A SWOT analysis of this first-hand information fmied by focus group discussion with colleagues
led a group of academic experts from various Spaarsversities to take on the development of this e
learning portal. The e-COMS portal is generic arahdversal, and is valid for all university studentho
need to acquire skills and training in informatideracy, particularly in relation to the managermeh e-
learning content. This initiative is a pioneer paijin the field of library science and documeptain Spain,
and is aligned with the commitment of the Spanistiversity Library Networl{Red Espafiola de Bibliotecas
Universitariag [23] to promote the creation and integration cfeful teaching materials, to promote
information literacy in students, and to particgpat autonomous learning. This is the philosophyiru the
design of the e-COMS academic portal, freely abglat:http://www.mariapinto.es/e-coms

The design of the portal was grounded in recergareh into the implementation of scholar and e-
learning portals [24], and followed this actionmplgih.1):

- Conceptual design: included the development dbriaf white paper to define the conceptual,
functional and technical requirements of the e-CQM8al.
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Technical design: the conceptual solutions andifiations identified in the brainstorming session
were used to approach the technical design ofdbeational portal environment.

Development of the e-COMS prototype: this incldidbee construction of a small-scale educational
portal.

Prototype testing: a test was designed to evalile functional usability of the system. A piltady
was run on a sample of Humanities students fromuthigersities of Granada and Malaga who
evaluated its usability.

Implementation of e-COMS: this included the depehent of the final portal to establish categories,
define support groups and the responsibilitiesgagsi to each team member.

Portal system upgrade: six-monthly upgrades vweeteto review content and to incorporate new
applications, tools and services.

Conceptual desig

Technical desig FI_7

Development of e- COMr

prototype

Prototype
testing ‘

Implementationl

of e-COMS

updating

Portal |

Figure 1. e-COMS action plan
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2 E-COMS - Microsoft Internet Explorer
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Figure 2. e-COMS homepage

3.1. Objectives

The e-COMS portal arose out of a combination oéehkey elements: the European dimension on
higher education and in particular the new targetsby the e-Europe 2005 program that aims to geovi
students with a series of skills and abilities t@anage, analyze and evaluate information; the socio-
constructivist approach to education, which playsignificant role in e-learning instruction; andeth
information literacy paradigm [3,4,5] as a key catgmcy in every student’s generic education.

The generic aim of the portal is to provide a cqbgal and procedural tutorial focusing on the
knowledge and handling of tools for electronic emtmanagement and on providing information litgrac
instruction for students, equipping them with a akeskills and abilities that will prepare them faxe the
changes in the information and knowledge socielye general aims of the portal are to provide ircsion in
the following key competencies: cognitive, techmgadal, documentary, research and communicative.

These general aims are specified in the followpecsHic goals:
- to construct an interactive portal for “learningléarn”, and to instruct students in information
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literacy;

to be a training and information reference portal library science and documentation and
psychopedagogy students, even though the portapiledsd in other technical areas;

to train students to develop their analytical amehsharizing capacities;

to provide basic techniques in searching for, egirig and evaluating information: learning how to
do;

to teach how to organize and represent information;

to teach how to use synchronous and asynchronomsnaaication systems in the process of
creating and exchanging knowledge.

3.2. Methodology

The platform for developing e-COMS was based onpthiéosophy of the following models: Big Six

[25], FORMIST [26], PLUS [27] and CERISE [28], thatter developed by URFIST (Unite Regionale de
Formation a I'Information Scientifique et Techniguiaching staff and librarians and various Parisia
universities. In addition, the project evolved fréime analysis and assimilation of an extensiveolistorking
documents published by international organizat@mg prestigious university library associationg)uding
the following: UKOLN [29], ACRL/ALA Information Lieracy Standards [3], CAUL Information Literacy
Standards [4], AECT, UNESCO World Declaration orgltér Education, the Bologna Declaration [30],
CRUE [31], European Commission [1], the Graz Detlan [2] and the e-EUROPE initiative, which
particularly emphasizes the organizational chartgekigher education grounded in lifelong learnitige
development of multidisciplinary or transversalllskiand the acquisition of a basic set of genskidls and
competencies for information-digital literacy suh

conceptual skills related to the identification of existing knowtgr concept mapping, the
development of group techniques for analysis afatnmation sharing etc.;

technological skillsrelated to the selection, search, retrieval anéssto electronic contents;
pragmatic skillsrelated to information analysis, representatiogaaization and reuse;

evaluative skills:to foster a critical spirit and the capacity foteiraction with information by
identifying its authenticity and relevance.
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3 ALFABETIZACION INFORMATIVO-DIGITAL - Microsoft Internet Explorer
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Figure 3. Example of skills
The portal subject content is presented followingrduitive schema based on the elements below:
Summary.
Content organized into eight categories.
Skills and competencies for each category.
Electronic dossier.
Bibliographic dossier.
Tools for consultation, opinion and communication.
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2 Foro e-coms - Microsoft Internet Explorer
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Figure 4. e-COMS forum

The current literature on the essential charadtesi®f e-learning portals [17, 18, 21, 22] prowdde

references for the following dimensions to be cdesd in the e-COMS portal:

Inclusivenesse-COMS supports the learning of various commasitf students, professionals
and users.

Integration e-COMS has evolved from the present institutiagialation in Spanish universities
and meets the needs of their members.

Learner-centerednesg-COMS provides teaching material and innovatasources with a high
level of dynamism and interactivity.

Accessibility in e-COMS, resources are identified, organized @presented in ways that make
them easy to retrieve, use and reuse.

Flexibility: e-COMS is an open, elastic portal and as suttwslfor new resources to be added,
thus responding to the lifelong learning needssotisers.

Navigability. site architecture and navigation should aligrwiite goals of the site and represent a
clear relationship between ideas and concepts.
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Responsible managemeretCOMS provides for user evaluation of the pottebugh an online
guestionnaire, so as to be closely aware of itssuspinions and foster best practices.

Updating the e-COMS portal is frequently upgraded and recktel

Collaboration the joint efforts of all members involved, teaaistaff, researchers and students, is
encouraged.

3.3. Contents

The e-COMS portal is hierarchically organized istthject categories and subcategories, starting frorn

its home page. From this page, access is availatitfee project presentation, credits and autharmétion,
and support tools as information search, help inguthe site, study support and communication.

Eight blocks of transversal content were estabtisioelink in with electronic information management
skills.

Information-digital literacy the concept of information literacy as a way edrhing to learn, and
the international standards and projects withinuhigersity setting are explained.

Information needsthe concept of information need is explained; r@awass of both potential and
actual users’ needs is essential in order to krwir wishes as regards the documentary services
they require.

Initiation in researchthe principles of scientific thought, the proeessf creation and innovation,
and research methods and techniques are examiiegiim.

Electronic contentthe concept of electronic content is explaineek of boundaries and integrated
in networks, where any user can create, recreaidifyrand reuse content.

Electronic content managemerthe importance of electronic content management aitital
interpretation of the information contained in domnts are covered.

Organization, filtering and representation of infieation knowing how to organize, analyze,
process, filter and represent electronic contemtthgtically is becoming increasingly more
essential in the electronic environment.

Information search and retrievathe concepts of information search and retrievaliatroduced,
and the student is taught to handle different mi#thtechniques and tools to guarantee quality
retrieval.

Quality and evaluation of electronic contetihe ease and freedom with which content can be
published on the Internet means that students teeadopt a set of criteria that will help them to
filter electronic content and recognize the quatityhe information provided.

Editing of electronic contentinternet-based editing is now an accessible ye#it everyone.
Electronic editing projects are often multimediajpcts that combine a whole range of supporting
media, from text through audio, video, etc, touattreality.
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3.4. Learner usability

e-COMS is an easy to use, intuitive portal, cortsédl by means of web language patterns, structared
modular categories and with active, relevant libksveen its components and concepts, to proviceteid,
pleasant and personalized navigation. All the reangs strategies have been used for the selection
systemization and structuring of the content, sat gtudents may use it in their lifelong learniddne
interface is transparent and does not require skaesser effort [18]. The portal gives fast, easgess to the
information the user wants, as it has visible nablg menus [32]. End users are not concerned \vih t
design of the system, the elegance of the retriengine or the structure of the data unless thepede the
accomplishment of their goals

4. Conclusions

As we have explained, social and economic forcesdaiving the development of higher education.
Learning in today’s university environment mustrbeaningful, personal, continuous and social. It tnies
grounded in the appropriate motivation, in the gxesting concepts-skills-attitudes mechanism anthase
introduced more recently, to combine declarativeogking) and procedural (know-how) knowledge.
Information literacy and transversal documentatiostruction are fully integrated in this framewook
action, and it is from this position that we haypm@ached the design and implementation of the 8480
portal, a pioneering initiative in the Spanish laage.

The e-COMS design is firmly embedded in a useraredt philosophy [33]. It incorporates user needs
and preferences, forms of information access affdreint levels of knowledge to enable the userciguae
the basic concepts and instruments and the geslalis and abilities on how to create, organizealgre,
filter, represent, evaluate, retrieve and use m#dron, both as a learning process resource ahdsior her
professional career. The generic content modelqseg here is expressed in a language familiauttests
that is transmitted through the Internet by medrsaventional web and e-learning navigation, estai and
interaction tools.

The caliber of the e-COMS portal design, partidylés content and organization design, is provgn b
the number of visitors it received in its first opéng year (November 2004-2005), which totaledrdz000
national and international users, from a varietyachdemic settings (universities, libraries, preifasal
associations and students) in Spanish speakingreesisuch as Spain, Argentina, Mexico and Colontig
also from the United States and other Europeantdesnlt is also used by numerous groups of stiglen
young researchers and teaching staff as a comptargeesource in information literacy instructidending
clear support to autonomous ways of working. Reswili shortly be available from a qualitative-qtigative
study into the portal’s visibility and usabilityjnéing to reveal its impact within the academic eatian
framework.
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