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Preface

When | mentioned that | was putting together an encyclopedia of portal technology and applications that would have around
200 articles, a college at Victoria University asked me whether there was enough material in the world written on portals
to do that. I replied that even if there was not, there soon would be. The final product you are reading bears this out, with
almost 200 articles from 31 countries around the world. There are contributions from Australia, Bosnia and Herzegovina,
Brazil, Canada, China, Denmark, Finland, France, Germany, Greece, India, Ireland, Italy, Jordan, Netherlands, New Zealand,
Nicaragua, Nigeria, Portugal, Russia, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Tunisia,
UAE, UK, and the U.S.

A crude measure of the growing importance of the portal comes from a Google search of the World Wide Web. In
September 2006, this search produced 1.5 billion entries relating to portals. A similar search, performed in October 2005,
produced 425 million entries, and in December 2003, only 35.6 million. This measure is rather crude, as definitions change
and some entities that were not previously called portals now are. It is also the case that some of these entries refer to other
types of portals, such as those on medieval cathedrals. It is, nevertheless, clear that Web portals have become an important
topic for discussion, and one that is becoming more important as time goes on.

Despite appearing to cover quite a narrow area, the topic of Web portals is an extremely diverse one, and this encyclopedia
provides a broad and quite detailed overview of this topic. It examines the technology of portals, the many different types
of portals, and the many and varied business uses to which they can be put. The obvious question to ask before beginning,
though, is: What is a portal? Most people have an idea of how to answer this question, but not all the answers would be
the same; there are many views on what constitutes a \Web portal. The term ”Web portal” is rather overused and takes on
a somewhat different meaning, depending on the viewpoint of the people involved in the discussion. Some people define
a portal quite tightly suggesting, for example, that it must be customisable by the user or that it must have certain specific
features (Tatnall, 2005b). Although in the encyclopedia you will find many different definitions, some simple and some
quite technical, I prefer the simple definition that suggests that, as in general terms a portal is just a gateway, a Web portal
can thus be seen as a gateway to the information and services on the Web (Tatnall, 20053).

A portal can be seen to aggregate information from multiple sources and make this information available to various
users. In this sense, a portal is an all-in-one Web site used to find and gain access to other locations, but one that also pro-
vides the services of a guide that can help to insulate the user from the chaos of the Internet and direct them towards their
goal. More specifically, a Web portal should be seen as providing a gateway not just to useful sites on the Web, but to all
network-accessible resources, whether they involve intranets, extranets, or the Internet (Tatnall, 2005a). In other words, a
portal offers easy centralised access to all relevant network content and applications.

The first Web portals were designed by companies like Yahoo, Excite, and Lycos to act as general jumping-off points to
the contents of large parts of the Web. An early classification of portals had them being either horizontal or vertical (Lynch,
1998). The original portal sites mentioned would have been considered as horizontal portals because they were used by
a broad base of users, whereas vertical portals were focused toward a particular audience. Apart from those mentioned in
this encyclopedia, there are few definitive categorisations of the types of portal, but Davison, Burgess, and Tatnall (2004)
offer the following list: general portals, community portals, vertical industry portals, horizontal industry portals, enterprise
information portals, e-marketplace portals, personal/mobile portals, information portals, and niche portals. A major prob-
lem, however, is that new types and categories of portal are appearing all the time, portal types are reclassified, and most
classification schemes include overlapping categories.

Web portals started off in conjunction with search engines, but soon developed into what today we know as general
portals. These were intended to offer their user a broad range of possibilities, and to satisfy the requirements of a large
number of users who had general, rather than specific, information requirements. In recent times however, the trend has
been very much towards a growth in the variety and numbers of portals dedicated to more specific functions. Even given
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the difficulty in classifying portals or attempting to count the numbers of each type, it has become clear that specific, rather
than general portals are very much the topic of interest around the world (Tatnall, 2005b).

The project to create this portals encyclopedia began in mid-2005 when a call for proposals was sent out to research-
ers around the world. Researchers were asked to submit proposals describing a possible research article relating to either
portal technology, portals applications, or some other topic related to Web portals. All proposals were carefully reviewed
by the editor and editorial board to determine their suitability, research quality, coverage, and general interest. The best
proposals were accepted, and their authors requested to develop them into research papers of around 3,500 words. When
the full article submissions were received, they were forwarded to at least two expert external reviewers on a double-blind,
peer-review basis. Only submissions with favourable reviews were chosen for inclusion in the encyclopedia and, in many
cases, submissions were sent back for several revisions prior to final acceptance.

Articles in the encyclopedia cover a wide range of topic, ranging from the complex to the very simple. One group of
articles discusses the nature, characteristics, advantages, limitations, design, and evolution of portals, while at the other end
of the spectrum, several articles investigate semantic portals and others look at some philosophical portal issues. Knowl-
edge management is an important and growing field, and portals have an important part to play in this growth, and this is
described in a number of articles. Despite globalisation, there are still parts of the world where things are done differently
and which have something interesting to tell us. A number of authors describe the use of portals for specific purposes in
their own countries.

A major user of portal technology around the world is governments and the public sector. A large group of articles
describes and discusses public sector and government portals, while social and community-based portals are not forgotten.
At the personal portal level, articles discuss topics including Web logs, widgets, and MP3 players. Medical, health, and
bioinformatics portals form another significant group of articles. Not surprisingly, given that most were written by uni-
versity academics, there are a number of articles that refer to educational portals of one type or another. At one end of the
spectrum, some of the articles describe large-scale university portals that are little different in many respects to enterprise
information portals. Still at the level of university education, there are also articles on academic management portals, the
construction and deployment of campus portals, academic portals that support a mobile learning environment, portals for
artificial intelligence in education, and issues of power and politics related to university portal implementation. Portals are
used in other levels and aspects of education as well, including primary and secondary schools and for distance education.
Articles describe the issues, advantages, and problems of portal use for each of these applications. Portal use in public and
corporate libraries and professional societies can also be fitted into this category of public portals.

The business and industrial sectors make good use of portals, and the encyclopedia has articles relating to various
types of business portals. There are also articles on organisational and management issues regarding portal use, enterprise
information portals, human resources portals, portals for small to medium enterprises, and more specific topics including
shopping, the automotive industry, and wine industry portals. The economics of setting up and using these portals is also
discussed, as are issues of strategic planning, user acceptance, security, and the law. More specific articles also deal with
project management, tourism, and with science and environmental portals. One especially interesting topic deals with the
monitoring of nuclear power plants.

Portal technology itself is important, especially to those involved in the design and implementation of portals, and a
large number of articles discuss different aspects of this topic. One important consideration is whether certain implementa-
tion factors are more likely to lead to successful adoption of portal technology than others. The design and development of
portals is not forgotten, and applications and technologies such as business intelligence, artificial intelligence, intelligent
agents, and mobile technology are discussed. Commercial portal products and portal vendors have an important part to play,
and this is evaluated in several articles. Portal quality and standards, as well as measurement and evaluation of portals, is
also considered.

This publication should not be seen as just another form of textbook, although it does contain much material that would
be useful to students of portal technology. Rather, it should be seen as a collection of up-to-date and relevant research articles
relating to various aspects of portal technology from many contributors in many countries around the world. To ensure
that their quality and relevance is high, all contributions to the encyclopedia have been subjected to a rigorous process of
blind peer review.
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INTRODUCTION

E-management is a definition for a group of tools and actions
used in the organizational steering based on data systems. E-
management can make strategic planning more solid and valid
using data and information on past performance provided
by the management information system (MIS). E-manage-
ment requires a meta-level data system through which the
data produced by the basic operational data system can be
modified, restored and merged for use in operational steer-
ing. The possibility of merge the operational and financial
data is especially important.

Thisarticle describes how the strategic managementand
the balanced scorecard approach developed by Kaplan and
Norton (1992, 1993) can be used as a basis of the MIS and
an academic portal. The Balanced Scorecard translates the
strategy into tangible objectives and measures. The imple-
mentation of the strategy can be continuously monitored
openly by everyone in the organization. The trends and
development of operations can be monitored and evaluated
in order to make the changes necessary to achieve the desired
strategic objectives.

The empirical case of this article illustrates the develop-
ment and the usage of an academic management portal at
Turku Polytechnic. It is the largest multi-disciplinary poly-
technic in Finland, having more than 8000 active students,
six multidisciplinary educational departments, 36 degree
programs and 750 full-time employees. The polytechnics in
Finland are professionally-oriented higher education institu-
tions (HEIs) unlike the universities, which have a scientific
orientation. The increased autonomy and greater accountabil-
ity of HEIsemphasise the importance of strategic management
and management tools to implement strategies.

A MANAGEMENT INFORMATION SYSTEM
BASED ON STRATEGIC MANAGEMENT

Strategic management is a matter of mapping the route
between the perceived present situation and the desired

future situation (West-Burnham, 1994). Strategic manage-
ment involves taking stock of the educational policy, local
economy, and other factors in the organization’senvironment.
Itadapts the organization to its environment, but on the other
hand, tries to exert a positive effect on the development of
its local community.

The balanced scorecard approach is a framework for the
communication and implementation of the strategy (Kaplan
& Norton, 1996, 2001, 2004). The approach has been used
extensively in Finnish HEIs (Kettunen, 2004, 2005). The
Balanced Scorecard approach was introduced at Turku
Polytechnic in 2002. It was followed by a thorough descrip-
tion of the management process starting at the beginning
of 2004. The entire management process was described in
detail during the development project to create the basis for
the information system.

The MIS should include a description and measures
regarding how the strategic objectives can be achieved. The
balanced scorecard is easily left halfway due to the fact that
the existing information systems do not directly support the
approach. The balanced scorecard approach creates a shared
understanding of the strategic plan, translates the plan into
objectivesand measures, and balances them usually into four
different perspectives: customer, finance, internal processes
and learning. The approach supplements the traditional ac-
counting information. It does not only describe the monetary
figures but also reports on the real course of events in the
organization.

The concept of an MIS refers to the use of information
technology in management, which is more specific than
the term of a decision support system by Blanning and Bui
(1999). Compared to earlier systems, the main difference of
the MIS introduced in this article is the increased reciproc-
ity and dialog between the users, decision makers and other
stakeholders involved in the future planning and the goal to
gain a stronger sense of collective commitment and open
minded communication.

Our experiences show that tailoring all the necessary
components of the MIS to meet the needs of the organiza-
tion is important. A proper MIS presupposes modelling and

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of 1Gl is prohibited.




reshaping the entire management process, which is specific
to each organization. Another point is that the strategic plans
and tools to communicate and implement the strategies are
also specific to each organization. The balanced scorecard
may well be an inadequate tool due to the unreliable measures
and troublesome calculations.

The purpose of the MIS project was to achieve a system
for the exchange of knowledge within the organization.
The purpose was also to stimulate dialogue within the
organization, encouraging innovations and reciprocal open
discussion about strategic issues. The information system
and the unit of the supporting information services provide
means of combining, transforming, and sharing the existing
information. An advantage of the decentralized system is
that members of the personnel at the various levels of the
organization can see how they can contribute to the achieve-
ment of strategic objectives.

The MIS gives the organization acommon language and
codes that form the cognitive dimension of the organiza-
tional culture. More than 800 concepts were defined in the
project during the description of the management process.
Metadata were added to these concepts in order to give the
users of the portal solid meanings for the issues, measures
and concepts.

In capturing data from the diverse source system and
storing them in the integrated database, the data warehouse
approach turned out to be useful. Finally, an information
systemwithan intranet portal was developed during the years
2004-2006. The new portal is open to the management and
personnel of the HEI. Itwill increase the transparency of how
the objectives will be achieved. The management process is
supposed to enhance strategic dialogue and the commitment
of the personnel to the chosen strategic outlines.

The communicating of large organizations is nowadays
carried out through intranets. Data mining is an attempt to
extract useful relationships from large bodies of data. The
data can be collected from different levels of the organiza-
tion and aggregated to the overall level. Data warehousing is
the process of capturing data contained in an organization’s
various operational systems. The data from external sources
(e.g., demographics, queries, registers, etc.) can optionally
be added to the data warehouse and utilised for analysis
and decision-making purposes (Darling, 1997). A rapid
response is often necessary for decision makers in their ad
hoc information requests.

THE DEVELOPMENT PROJECT
IN E-MANAGEMENT

The introduction of the balanced scorecard approach to Turku
Polytechnic in 2002 was followed by a view that the entire
management process needed to be described in depth. The
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description of the management process started at the begin-
ning of 2004. During the description of the management
process the self reflection resulted in the conclusion that the
process needed some improvement. All the phases of the
management process were described in detail and developed
using flow diagrams and instruction documents.

Changes were made in the timing and agenda of the pro-
cedures and meetings included in the management process.
The definition and development work produced the new
management model, which describes the main aims, meet-
ings, documents and time table of the management process
tailored for Turku Polytechnic. The details of the manage-
ment process can be aggregated to four sequential phases
including objectives, resources, steering and results.

The whole management process is based on the prin-
ciples of reciprocity, dialog, and flexible expert organization
management, which refer to the values of the organization.
The goal set for the development project was to create an ap-
propriate, uniform, and open MIS to support the management
process. It was important for the strategic planning and the
implementation of the strategy to be appropriate and come
across all levels of the organization from the institutional
level to the level of the administrative units to the degree
programmes and also the level of employees.

The main stages of the e-management development
project were:

1. Evaluation, description, and reshaping of the manage-
ment process
a. Process specification of the management pro-
cess
b. Design of the documentand report models of the
management process
c.  Definition of concepts of the management pro-
cess
2. Description, planning, and implementation of the
MIS
a.  Planning of the information architecture
b.  Planning of the contents of process modules
c.  Definition of the process tasks and user roles
d.  Planning of the data transfer and warehousing
3. Design and production use of the portal
a. Designing the computer screens of the MIS for
the e-management portal
Planning the contents of process modules
Testing and demonstrations of the portal
Incremental extensions to portal functions
Evaluation of the management process, MIS and
the portal
f.  Development of the portal functioning

Poo0oT

The management process was evaluated, described, and
reshaped for the MIS at the various levels of the organization.
This phase of the development project produced a large chart
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of the management process. The main goal of the evaluation
process was to design strong ties between the strategic plan-
ning, objectives, measures, action plans, curricula, and the
work load plans of the personnel. The aim of the management
process was to enhance strategic dialogue and support the
commitment of the personnel to the chosen strategic outlines.
The description of the management process served as the
basis of the planning of the e-management solution.

The description and planning of the MIS is necessary to
create the e-management solution. The management process
isstructured independently from the information technology
solution, which was tailored for Turku Polytechnic with the
help of a private consulting company Ineo Ltd. The copy-
rights, further development rights and immaterial rights of
the e-managementsolution belong to the consulting company
which supplied the expert services for the implementation of
the MIS. The system can be tailored so that it canalso be used
in other organizations and implemented by increments.

An academic portal was designed based on the MIS.
Knowledge sharing technology builds a new layer of social
and business value on the top of the existing information
and knowledge stores. The MIS combines the approach of
atraditional information technology solution with elements
of knowledge sharing and social networks. Virtual commu-
nication provides faster transmission of information and it
also allows people to do things on their own schedule and in
their own time. This means a simultaneous compression and
expansion of time as argued by Gray and Igbaria (2000).

FUTURE TRENDS: THE
MANAGEMENT PROCESS

Figure 1roughly describes the management process. The full
description of the management process is a large sheet put
on the wall. It cannot be easily presented in a article. The
management process includes four main phases describing
the management process. These phases can also be applied
in other organizations, but the detailed descriptions have to
be tailored for each case.

The first phase of the management process includes the
strategic planning and definition of objectives and measures.

Figure 1. Main phases of the management process

The phase incorporates the updating of the strategic plan
based on an analysis of the environment, target negotiations
with the Ministry of Education and budget negotiations
with the owner of the HEI. All the administrative units of
the polytechnic draft and update their strategic plans within
the MIS. This phase also includes the results analysis of the
previous year.

The balanced scorecard framework translates the strat-
egy into tangible objectives and measures and balances
them at Turku Polytechnic into five different perspectives
including the regional development, customer satisfaction,
finance, internal processes, and learning. A strategy map is
used to describe the linkages between the objectives located
in the different perspectives. The internal processes have a
positive effect on regional development and create value
for customers, including students and employers. Funding
is aligned with the internal processes and structures in the
budget. The learning perspective includes the objectives that
are necessary for efficient internal processes.

The second phase of the management process includes
the planning of operations and resources for the three suc-
cessive years following the instructions of the owner. The
polytechnic and its administrative units will complete the
plans including detailed budgets, action plans and personnel
plans for the next year. The board of the polytechnic will
present the budget proposal to the owner. Thereafter the
executive management of the polytechnic will conduct the
internal target negotiations with the administrative units.
The owner will ratify the budget proposal, after which the
eventual adjustments will be made in the budgets and action
plans at various levels of the organization.

The third phase of the process includes operations and
steering. The board of the polytechnic reports on the achieve-
ment of economic and operative targets three times a year
to the owner. The senior management team and administra-
tive unit of the polytechnic follow the economic situation
and operations in meetings using real time reporting. It is
important to keep the balance of payments and ensure that
the organization is on the right track towards the strategic
objectives.

The fourth phase includes the reporting of results. The
annual report is written to meet the needs of the executive

Strategic Planning of Operations Reporting of
planning and operations and steering results
. . (the plans made (planned in year n
objectives ?ndh reSOlil]’-CSS in year n) and put into action
(fo;)lhe years n+1 — (for the year n+1) in year n+1)
n+
Year n Year n+1 Year n+2




management, owner and other stakeholders. The Ministry
of Education also requires reporting about how the targets
agreed have been achieved. The self-evaluation report is
discussed in the target negotiations with the Ministry of
Education. Other reports such as the report of the sustainable
development are also produced annually.

CONCLUSION

The development of the academic management portal shows
that it is important to describe and reshape the management
process and necessary concepts in detail. A rigorous plan-
ning methodology is necessary for the development and
implementation of a campus-wide MIS. On the other hand,
e-management requires organized and controlled information
technology architecture. The data warehousing provides a
centralised database that integrates data derived from the
diverse data sources.

The experiences of the development project described in
this article indicate that the strategic planning and Balanced
Scorecard are applicable as a basis for a campus-wide MIS.
The portal can be used with an Internet browser and it can
be used by all the employees of the institution. An advantage
of the decentralised e-management system is that teachers
and other workers can directly see how they contribute to
the strategy of the whole institution. The portal changes
the working culture of the organization and makes it more
coherent.

Functionally the e-management portal is meant to be a
combination of the communication channel, information pro-
cessor, the tool of the managementwork and the joint memory
of the organization. The academic portal is an action plan or
anotebook for the individuals in the different organizational
units. As the use of the portal expands to the all levels of the
institution portal literacy is an important element among the
skills and competencies of the portal users.
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KEY TERMS

Academic Management Portal: A management tool
which can be used by managers and other members of the
organization. Other stakeholders can have reports produced
in the portal.

Balanced Scorecard: A framework for the communi-
cation and implementation of the strategy. The Balanced
Scorecard approach translates an organization’s strategy into
tangible objectives and measures and balances them typi-
cally into four different perspectives: customers, financial
outcomes, internal processes and learning.

Data Mining: An attempt to extract useful relationships
from large bodies of data.

Data Warehousing: The process of capturing data
contained in an organization’s various operational systems.
The data from external sources can optionally be added to
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the data warehouse and utilised for analysis and decision-
making purposes.

Management Information System: Presupposes
modelling the entire management process and tailoring all
the necessary components of IT support system to meet the
needs of the organization. The management information
system should include a description and measures as to how
the strategic objectives will be achieved.

Strategic Management: A matter of bridge building
between the perceived presentsituationand the desired future
situation. Strategy implies the movement of an organization

fromits present position, described by the mission, to adesir-
able but uncertain future position, described by the vision.

Strategic Themes: Describe the strategy of an organi-
zation in a concise way.They describe what management
believes must be done to succeed and achieve the desired
outcomes.

Strategy Map: The concept of the strategy map is used
to describe the strategy. The strategy map is a visual rep-
resentation of the cause-and-effect relationships among the
objectives of an organization’s strategy and a great insight to
executives and stakeholders in understanding the strategy.
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INTRODUCTION

The Universita Politecnica delle Marche (UNIVPM) aims
to acquire a recognizable “look” of the university to live
on the Web. One way to reach this goal is to create a site,
“e-Univpm” (Ramazzotti, De Giovanni, L., Battistini, G.,
& Leo et al., 2005), linked to the institutional university
Web portal. The principal feature of this new site is to be a
convivial site offering the services online that the students
usually look for in everyday life. It is a place where students
would meet other students for a personal social growth. It
would be a rich environment with spaces for curricula and
extra-curricula activities such as concerts, lectures, exhibi-
tions, meetings, sports, and student association activities,
opportunities of lodging and trading. Itis a place for express-
ing ideas and emotions, where students can open blog and
discussion forum, and have access to Web sites of interest
for an active citizenship. For these reasons, the portal “e-
Univpm” is named “convivial site.”

Allinformation, in particular aboutevents, isnotasimple
calendar, but as soon as the events happen, it is published
in a a section of news.

In this context, the students find a small but high qual-
ity institutional space: all degree courses, specialisations,
masters, and PhDs are described by learning objectives and
perspectives of job employment. Each course is presented
by a metacognitive framework that collects evaluation cri-
teria and assessment methods linking to learning resources,
libraries, laboratories, and directions for participating to
research projects.

The convivial site is the access point to the syllabus of
UNIVPM coursers and links to teachers’ personal pages
including research interest descriptions.

There could be partial overlapping of information with
the student guide or the institutional faculty site. However,
this information is organised according to different aims in
order to stimulate the interest of portal users and to make
the most of the “medium.”

BACKGROUND

According to Deansand von Allmen (2002), “portals are still
very muchahot topic in industry and academic institutions.”
A definition of Web portal (Thompson, 2001) extends the
concept in the virtual world as a doorway to information and
processes. Thompson suggests “when designing a virtual
portal for a university at the enterprise-level, one needs to
identify the target portal users; decide how many portals are
needed; have a clear vision of what it is that the portals give
access to and what levels of security are required.” Miller
(2001) analyses the concept of portals, in particular refer-
ring to Internet service providers. Butters (2003) analyses
the features found in various types of portals and groups
portals in four categories (search engine-based, Internet
service provider-based specialist, vertical, and academic).
He constructs an indicative features list collected in the
following macrocategories: utilities, user profiling/content
filtering, resource discovery, news/news feeds, community
communication, subject-specific (portal’s specialisation),
advertising, education-based, leisure, miscellaneous services,
and assistance with site use. According to him, no single
portal is likely to serve all purposes; different portals will
require suitable sets of features as appropriate to the job
at hand. Particularly for the academic portals, not all the
features are present.

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of 1GI is prohibited.
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Inthinking about the functionality of the portal (Dolphin,
Miller, & Sherratt, 2002), there has been a marked tendency
toaggregate functionality withinthe institutional portal itself.
Some institutions are effectively replacing departmental or
section Web sites by aseries of nested portal implementations,
in addition to providing an interface to back-end systems.
These “heavy” portals, which incorporate applications
withinthemselves, may be contrasted with the “light” portal,
which attempts to aggregate and integrate access to a range
of services and functions, which remain independent of the
portal itself. An example of a portal with more “convivial”
features and a lighter look is “MyUCLA” (2006). Swisher
(1998) describes MyUCLA as an innovative, personalized
Web site that greets the students by name, reminds them
of class times and counselor meetings, lets them chat with
other undergraduates, and dynamically changes to meet
their changing needs.

The Italian Education Department puts (Cineca, 2006)
the formative offer online with links to the institutional sites
of Italian universities. In the national context, generally, the
academic sites do not have convivial features, rather there
are sites such as www.studenti.it and www.studiando.it that
don’t belong to a specific university but have a transversal
convivial feature.

Moreover, it would be right to devise the convivial site
following the main goals of usability and accessibility. For
Looney and Lyman (2000), “... portals gather a variety of
useful information resources into a single ‘one-stop’ Web
page, helping the user to avoid being overwhelmed by ‘in-
foglut’ or feeling lost on the Web.”

According to Nielsen (2000, 2003), usability is a quality
attribute that assesses how easy user interfaces are to use.
The word “usability” also refers to methods for improving
ease-of-use during the design process. Usability is defined by
five quality components: learnability, efficiency, memorabil-
ity, errors, and satisfaction. There are many other important
quality attributes. A key one is utility, which refers to the
design’s functionality. Usability and utility are equally
important: it matters little that something is easy if it’s not
what you want.

The accessibility denotes strategies, guidelines, and
resources to help make the Web accessible to people with
disabilities (WAI, 2006). During 2003, “European Year
of people with disabilities,” Italian Parliament approved
“Stanca Law.” This law requires accessibility for all public
administrations sites, therefore also for universities’ ones;
the convivial site is going to be designed following such
guidelines.

Therefore, the Universita Politecnica delle Marche is
developing a convivial site (besides the institutional por-
tal) that is able, at the same time, to observe the goals of
usability and accessibility. For this reason it is used as a
compliant commercial platform, E-NTRA (E-NTRA, 2006)

(PHP-MYSQL). Moreover, this platform provides some
communication tools such as forum, calendar, newsletter,
polls, RSS, SMS, and in the future chat and blogs).

THE CONVIVIAL SITE

The “convivial site” is conceived to give to the “Universita
Politecnica delle Marche” the image of an institution that is
close to students, cares about their needs, and wants to take
care and stimulate the cultural growth of its users.

For these reasons, the site is not only a place where you
can find information and take advantage of services, but it
is also a meeting and communication place.

In particular, the convivial Web site has the following
main aims:

. to describe the university and its courses,

. to offer students useful information to help them
organize and plan their studies,

. to offer up-to-date information about the courses that
students are attending or plan to attend,

. to give students who come from other towns informa-
tion on the cities where the university is located and
help them to organise their staying in Ancona,

. to welcome freshmen and help them get to grips with
the university and its environment,

. to offer students virtual places where they can meet
and exchange,

. to offer students information on activities for their
leisure time,

. to keep students informed about academic events,

. to list job and internship opportunities,

. to offer information about student exchange pro-
grammes with other countries,

. to help students to get access to libraries, giving in-
formation on timetables, locations, etc.,

. to publish graduate students” CVs online, and

. to give information to anyone who, for any reason,
may need to reach the university and stay in town for
a few days.

Before planning the convivial site, we analysed the
university institutional site and the faculty sites of Universita
Politecnica delle Marche (Ramazzotti et al., 2005) in order
to find which contents and services were present and which
were not, and how information was communicated. We
realized that some important information was not included,
dispersed, or difficult to find and that the general style of
the site was quite formal.

This is the reason we decided to design a Web site based
on a new philosophy with a younger, friendlier style where
students could easily perceive the information they need; a




site that is constantly kept up-to-date by an editorial com-
mittee. The policies of this editorial committee must involve
teachers, students, and administrative staff. The style of
the new convivial site was therefore changed to a more
direct, informal tone; in addition, the graphic template was
conceived to be perceived as friendly and appealing by the
young targeted readership of university students.

The home page is really easy to use and contains all the
links to the main contents and sections: this allows users to
find the information or services they are interested in very
quickly. This home page reflects the site structure so it is
divided into three main sections: “Why sign up,” “Student
life,” and “How to ...,” each contained in a box and provided
with a meaningful image.

“Why sign up?” and “Student life” boxes are provided
with a short introductory text whose words act as links to
internal subsections, while the “How to...?”” box contains a
simple list of links. A short description of these three sec-
tions follows.

The section Why sign up? acts as a presentation of the
Universita Politecnica delle Marche and of all the cities
where this university is located. It describes the whole
course offer: “Laurea” (three-year) and “Laurea Magistrale”
(two-yearsmore); postgraduate courses like PhDs, MAs, and
specialisation courses; and e-learning courses. Each course
description provides information on learning goals, course
requirements and organisation, and professional profiles of
graduate students.

The Student life section has three main aims: give fresh-
men who come from other towns information on the cities
where the university is located and on services for students,
create aforumwhere students can communicate and exchange
ideas, and inform all students of events and university activi-
ties. This section would be divided into several subsections,
described in Table 1.

In the section How to do for, the student could find a set
of practical information to reach the university and some
possible accommodations. There will be advertisements

Figure 1. Home page of the convivial
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for lodging and practical information for moving easily in
the university world.

Students particularly will find a set of link to Web sites
of projects related to the possibility of studying abroad:
“Leonardo Da Vinci” Project, “Socrates Erasmus” Project,
“Move and Study” Project.

The platform and the communication tools are based
on the content management system E-NTRA based on php
and mysq|l. It is subdivided in two parts: a part related to the
system of navigation/presentation used by the students and
ina part related to administration of the site managing users,
contents, navigation, models, forum, polls, and so on. The
software is made up of a kernel for the basic functionalities,
the plug-in functionalities, and completely independent
e-community functionalities—feed RSS, e-mail, and SMS
active on classes of documents, forms, forums (public/private,
moderate and not), and newsletters, sections of general help
and of specific help to link to specific Web pages, polls, and
tool for the optimisation of the paths, registration online,
and so on. A third part is made up of the database (reposi-
tory) and “external world” that can have an active link with
the Web. A single form manages the database and the user
interface and administration. The dialogue is completely
based on an XML structure able to describe any type of
object container in a page.

One of the most important elements of the convivial site
is the syllabus. It is located in the Why Sign Up? section.
The syllabus is a document provided by the instructor of a
course that explains the course material, what students are
expected to do, and how students will be graded/evaluated.
The syllabus outlines the course requirements, grading
criteria, course content, faculty expectations, deadlines,
examination dates, grading policies, and other relevant
course information.

The term syllabus is lively discussed in literature. For
Altman (1989), etymologically syllabus means a “label” or
“table of contents.” The American Heritage Dictionary defines

Figure 2. Home page, accessible version




An Academic Student-Centered Portal

Figure 3. A screenshot of a Syllabus
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syllabus as an outline of a course of study. We agree that a
syllabus should contain an outline, a schedule of topics, and
many more items of information. However, we suggest that
the primary purpose of a syllabus is to communicate to one’s
students what the course is about, why the course is taught,
where it is going, and what will be required of the students
for them to complete the course with a passing grade.

For Reinham (2004), the syllabus is one of the most
important documents created by the teacher for the class,
serving as an agreement between the teacher and his or her
students. It conveys a first and lasting impression on the
course he or she designs and it documents and shares his or
her beliefs about teaching.

In order to define our syllabus we visited extanting
national and international universities syllabus. In a na-
tional context, the more interesting syllabus is in the site
of the “Universita degli Studi di Trento.” (cfr. http:/www.
didatticaonline.unitn.it). Each course of the online degree
program presents a syllabus structured in the following
macrocategories: course outline, goals, course programme,
assessment, evaluation, and bibliography.

In an international context, we considered the following
ones: MITOPENCOURSEWARE (Massachusetts Institute
of Technology) (cfr. http://ocw.mit.edu/index.html). It is a
free and open educational resource for faculty, students, and
self-learnersaround theworld. The portal offersapublication
of MIT course materials and does notrequire any registration
(COURSEWERB Berkeley (cfr. http://courseWeb.berkeley.
edu)). In this site, for each course the syllabus contains the
following elements: summary, prerequisites, course goals,
reading resources, Web resources, and Extranotes.

Furthermore inthe European context, the diplomasupple-
ment (EUROPA, 2006) is a document attached to a higher
educationdiplomaaimingatimproving international “trans-
parency” and at facilitating the academic and professional
recognition of qualifications (diplomas, degrees, certificates,
etc.). It is designed to provide a description of the nature,

Table 1. The syllabus

SYLLABUS

1 Course Information

1.1 Course title

1.2 Type of educational activity
1.3 Course number

1.4 Academic year

15 Year of study

1.6 Trimester

1.7 Start/End Date

1.8 Subject group

1.9 Total number of credits

1.10 Global workload (n. of hours)

Number of hours allocated to:
lectures

L tutorials and laboratory
individual study
1.12 Course calendar
1.13 Location of classes meeting
1.14 Change of location or/and course calendar

2 Teacher Information

2.1 Name of lecturer
2.2 Lecturer number
2.3 Office location
2.4 Telephone

2.5 Fax

2.6 E-mail address
2.7 URL

2.8 Office hours

3 Teaching Assistant Information

3.1 Surname and name
3.2 Office location

3.3 Telephone

3.4 Fax

3.5 E-mail address

3.6 URL

3.7 Office hours

4 Teaching Assistant 2 Information

4.1 Surname and name

4.2 Office location

4.3 Telephone

4.4 Fax

4.5 E-mail address

4.6 URL

4.7 Office hours

5 Syllabus

5.1 Course description

5.2 Objectives of the course
5.3 Prerequisites

5.4 Introductory courses
5.5 Course contents

5.6 Teaching methods

5.7 Materials

5.8 Evaluation criteria

5.9 Grading

5.10 Assessment methods
5.11 Recommended reading

5.12 Supplementary reading




level, context, content, and status of the studies that were
successfully completed by the individual named on the
original qualification to which this supplement is appended.
It should be free from any value judgements, equivalence
statements, or suggestions about recognition.

Our model of syllabus works out in order to avoid incon-
sistencies and to render it a reusable element for drawing up
of the diploma supplement.

In our case, the syllabus is a document offering an in-
formal presentation of the didactic purpose of “Universita
Politecnica Delle Marche” (Falsetti, Ramazzotti, Battistini,
& Leo, 2005). The structure of the syllabus is described in
Table 1 and presented in Figure 3.

Each teacher accesses his or syllabus by username and
password and uses an interface to upload and update the
data of his or her course.

FUTURE TRENDS AND CONCLUSION

Inaperspective of digital citizenship, the convivial site should
allow the access to all the administrative services. Parts of
these accesses are already supplied by the institutional portal
but in the formal language of the institution: in the convivial
site, the language should be closer to the students’ way.

One more issue refers to the internationalisation of the
academic portals (Torras & Vaagan, 2005)—the English
univpm Web portal is a short version of the Italian one and
the hypertext may often link to Italian pages: this is a prob-
lem with the issue of Web quality. The quality of the Web
portal isimpoverished by the fact thathome and international
students are not given access to the same user education
information and materials. Despite that, the convivial site
offers a bilingual version of the site.

At last, the convivial site will be the Web door to e-learn-
ing university courses for an innovative teaching way.
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An Academic Student-Centered Portal

KEY TERMS

Academic Portal: A logical extension of the teaching
and learning environment. It is a customizable community
portal environment that unifies academics, commerce, com-
munities, and administrative services online through an
integrated interface.

Accessibility: Accessibility means that people with
disabilities can use, perceive, understand, navigate, and
interact with the Web. For example, accessible Web sites
can be navigated by people with visual, hearing, motor, or
cognitive impairments. Accessible design also benefits people
with older or slower software and hardware.

Content Management System: Software for facilitating
the maintenance of content, but not design, on a Web site.

Convivial Site: AWeb site aimed to provide a perception
of university closed to the students. It offers the services

online that the students usually look for in everyday life and
it is the access point to the syllabus of university courses.

E-Learning: A didactic methodology providing online
formative contents. A primary version of e-learning is the
distance learning (FAD). The actual version of e-learning
provides the possibility to design and manage lifelong learn-
ing systems in a coordinate and centralized way.

Internet Communication Tools: Servicesaimedto pro-
vide communication online and to foster interaction among
the user. In a convivial site, the useful tools can be forum,
calendar, newsletter, polls, RSS, SMS, chats, and blogs.

Syllabus: A document provided by the instructor of a
course that explains the course material, what students are
expected to do, and how students will be graded/evaluated.
The syllabus outlines the course requirements, grading
criteria, course content, faculty expectations, deadlines,
examination dates, grading policies, and other relevant
course information.
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INTRODUCTION

Web portals constitute arapidly evolving medium for transfer-
ring information and knowledge, as well as for establishing
the means for cooperation and the coordination of activities
among different parties. More specifically, a Web portal is
a Web site that provides a gateway to resources available
on the Internet or within an intranet. A Web portal typically
includes a number of facilities for access and navigation of
information, socialization, collaboration, and trade, as well
as other user aid facilities. Although portals are accessed by
a wide range of different parties, most portals are designed
with limited attention to the different individual needs and
preferences of Web users. As a result, they often present
serious shortcomings in terms of usefulness, ease of access
and use, and subjective satisfaction of the users.

Given the above, the necessity emerges for a systematic
framework for developing Web portals that can be personal-
ized accordingto different user needsand requirements. This
article presents adesign and development portal framework,
along with the related methods, for producing portals that
are extensible, reusable, highly customizable, and acces-
sible and usable by all, including people with disabilities.
The term extensible refers to the possibility of up-scaling
a portal to support new functions, while the term reusable
refers to possible alterations of a portal to address the needs
ofadifferentapplication context. Additionally, customizable
refers to a portal implementation that enables end users to
alter the interface with respect to their personal needs and
preferences. Finally, accessible and usable by all refers to
a portal that can be accessed and used in various types of
context, and by target users with different characteristics
and abilities, including people with disabilities.

Such a framework is intended to apply concepts and
principles of universal access and design for all in the devel-
opment of Web portals. Universal access concerns the right
ofall citizens to obtain and maintain access to a society-wide
pool of information resources and interpersonal communica-
tion facilities, given the varieties of context (Stephanidis et
al., 1998, 1999). In the context of universal access, design
for all advocates a proactive approach towards products
and environments that can be accessible and usable by the
broadest possible end-user population, without the need for
additional adaptations or specialised (re-)design.

Thedevelopment of universally accessible portals entails
the concept of Web accessibility. Web accessibility means
accesstothe Web by everyone, regardless of disability (http://
www.w3c.org). As a result, Web portals need to address the
interaction requirements of the broadest possible end user
population, including people with disability.

The framework presented in this article includes a Web
portal architecture along with the related services, and
adopts user profiling for personalization purposes, includ-
ing customization of features that support accessibility and
usability for diverse target user groups.

WEB PORTAL ARCHITECTURE

Amulti-tier architecture is adopted in the Web portal person-
alization framework, as itallows separating the required user
interface mechanisms from application logic and database
storage. Inparticular, three layersare considered as necessary:
data access, business logic, and presentation layer.

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of 1GI is prohibited.
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Data Access Layer

The data access layer is responsible for storing and commu-
nicating data between the database and the application.

Database Implementation

This layer uses stored procedures for faster retrieval or in-
sertion in the database, reducing the amount of client side
processing by looking up data, and maintaining key valuesand
internal integrity. Furthermore, using stored procedures, the
database server creates for each query a plan thatincludes all
the information required to return the data effectively to the
client. This plan is stored in the system’s cache, so that it can
be reused when needed (Dalton, 1997). Another advantage

Figure 1. Stored procedure example

of the stored procedure is that the database server can create
indexes, thus increasing the speed of interaction. An example
of a stored procedure is presented in Figure 1.

The ability of aWeb portal to support multilingualism is
a fundamental principle in order to serve people with lim-
ited skills in foreign languages. Therefore, multilingualism
needs to be supported both in terms of user interface and
application content stored in the database. In the database
layer, a design method for the separation of multilingual
and non multilingual content is used. Each database table
containing multilingual content is divided in two separate
tables, one containing the non multilingual content and the
other containing the multilingual one, as shown in Figure 2.
In such a way, no redundant information is stored.

CREATE PROCEDURE welocumentzdrea da_SelectdllF olders
[

@languageid tinyint
]
AS
SELECT
dbio thl_da_folderlist talititle
FROM dbo thl_da_faldedist INMER JOIM

WHERE  [dbothl_da_ folderdist Holiuzlaid = @languageid)
GO

dbi thl_da_id_folderlizt tfolid, dbo.tbl_da_id_folderlizt tolinumber. dbo.tbl_da_id_folderlist.tfolilewel, dbo.tbl_da_id_folderlist tfalipath,

dbo tbl_da_id_folderlist O dbo.thl_da_Ffolderlist. folidid = dbo. tbl_da_id_folderlist. Falid

Figure 2. Example of multilingual database table

Initial Table

Multilingual
content

=

Non multilingual
content

Non multilingual
content

Non multilingual
table Multilingual Table

Multilingual content

Figure 3. Example of Web-service implementation

[WebMethod (Description="", EnableSession=false]]
public DataSet JelectiAllFolders(hyte languageid)
{
DALParameters param = new DALParameters();
param. AddPars (" languageid™, languageid) ;

, "SelectlillFolders"™, param)

return resultl:

Datalccess.DatalecessChiject obj = new Datalccess.DatalccessChiect ()

Datafet resultl = ohj.ExecuteClelhDatalddapter (ConfigurationSettings. Applettings["wshocumentsireadSelectXNLPath™]
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Figure 4. Example of xml description implementation
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<wslocumentsirealelects>

<3toredPraocedure:>

</3toredProcedures>

<~Parameter>

<Sizerl</Sizer

</Parameter:

</ Method>
</ wsbocumentshrealelect>

<?xml wersion="1.0" encoding="utf-5" 2>
<Method Name="3electillFolders":>
<MNaperwsDocumentsdrea da SelectlhllFolders</Name:
<TyperSELECT</ Type>
<Mame InternslMame="languageid":>[ languageid</Name:
<Typertinyint</Type:>

<Direction>Input</Direction:>

Web-Services: xml Descriptors

In the data access layer, the stored procedures created in the
database are accessed by Web services (see Figure 3) that
are subsequently available to the business logic layer. Web
services can be easily implemented using xml descriptors
for communicating with the stored procedures (Jorgensen,
2002). The xml descriptors (see Figure 4) provide informa-
tion regarding the parameters, name, and return values of
each procedure, while Web methods are used to read the xml
descriptors, call the requested stored procedure, and return
the results of the operation.

Business Logic Layer

The business logic layer incorporates the functions needed
to implement the application. More specifically, this layer
contains classes implemented with C# (Liberty, 2002) that
form a higher level ontology specification of the database
schema (see Figure 5). The aim of this layer is to transform
the data received by the Web services of the data access
layer to instances of the ontology specification. In order to
achievethat, special methods are used to de-serialize the data
received, and transform them into meaningful instances of
the ontology. Additionally, this layer contains functionality
that is used by the interface layer to perform certain actions.
An example of such functionality is presented in Figure 6,
where a function for retrieving folder details is illustrated.
The aforementioned function receives three arguments. The
first argument is used to determine the Web-method to be
called and the other two arguments are transmitted to the
selected Web-method. The results of each call are in turn
deserialized and transformed into an array of business logic
objects, as shown in Figure 5. This technique makes the
business logic layer totally independent from the implemen-
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tation of specific parts of the data access layer, allowing the
replacement of the data access layer without redeveloping
the business layer. This strategy is followed in order to make
the development of the higher levels of the portal easier and
closely coupled with the Ul functionality abstracting, in that
way, the logic that concerns how the user interface works
by the actions it performs.

Presentation Layer

The presentation layer is responsible for the user interface
of the system and incorporates the designs created during
the design phase. For the interface layer, a one page based
interface architecture is used. The term one page is used to
define the portal structure where the content of each page
requested by end users is composed by the union of the content
provided by the portal template, and the content of the user
components that are dynamically added at runtime. For each
user page request, the portal needs to perform certain actions.
Initially, when the user requests a page, an empty page con-
tainer is loaded with no content at all. Subsequently, a form
container is created to host all the specific page components.
The nextstage istoaccessand select the page template among
several different templates available. The page template is
used to provide the context and the positioning scheme.
After the page template is loaded, the portal requests and
loads the interface components that will be used to compose
the final page to be sent to the client. For each component,
the portal must specify the Ul container (see Figure 7) that
will host the particular content and the positioning of the
component in the final page. With the completion of this
process, the content is added to the appropriate container
and then placed at their positions on the page. The process
described is presented graphically in Figure 8.
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Figure 5. Business logic layer’s class

public class folderGeneralletails
{

private long _folderId:
private string _folderTitle;
private string _folderMumber:
private string _folderPath;

[EmlElement ("tfoliid™)]
public long folderId
{

et
H return folderId; H
set
H _folderId= wvalue; H

[FmlElement ("tfolititle™) ]
public string folderTitle
{

et
H return folderTitle; H
set
H _folderTitle= wvalue; H

[EmlElement ("tfolipath™)]
public string folderPath
{

oget
{ return _folderPath: }
zet
{ _folderPath= wvalue; }

[Erowsakle (false) ,DesignerlerializationVisibility (DesignerZerializationVisibility.Hidden)]

[Erowsakle (false) ,DesignerlerializationVisibility (DesignerZerializationVisibility.Hidden)]

[Browsable (false) ,DesignerderializationVisibility (DesignerSerializationVisibility.Hidden)]

PERSONALIZATION-RELATED ISSUES

User profiling is used in the presentation layer in order to
achieve accessibility and usability of a portal. In general,
user profiling is defined as the process of gathering informa-
tion specific to each user, either explicitly or implicitly. In
the portal structure, a user profile typically includes demo-
graphic information about the user (such as age, country,
education, disability, skill level, etc.), information about
the individual’s interests (e.g., in terms of professional or
scientific needs), as well as individual patterns of use and
behavior when interacting with the portal. This information
is exploited in various ways towards tailoring the portal to

the user’s specific needs (e.g., through filtering of content
of non-interest to the user, customization of the contents
presentation, and portal structure).

More specifically, user profiling isused to enhance, among
others, the following qualities of the portal.

Usefulness

User profiling based on individuals’ interests is used for
content-based filtering. This involves a process of classify-
ing the contents of a portal in semantic categories. Then,
the efficiency and effectiveness of information retrieval and
presentation is improved, as information search is limited
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Figure 6. Business logic layer’s function
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4
wabocuwentsdrea objWs = new wshocuwentsdreal) ;
DataletleSerializer o3=new DataSetDeSerializer():
folderGeneralletail=s[] temparray = new folderGeneralDetails[1];

if {type.Equals("sig"))
{

}
elze if(type.Eguals("brainstorming'))
{
DataSet wmyDataSet = objlls.SelectBrainstormingFolders(sigid,

i
else 1if(type.Egquals("proposal™))
{

}
else if(type.Equals("cdgs"™))
{

i

if (temwparray!=null)
{
return temparray;
i
elae
{

nulltemp[0] = new folderGeneralDetails();
nulltewp(0] .folderId = 0;
malltewp[0] . folderTitle = "null'"™:
nulltemp[0] . folderNurber = "null";
nulltemp[0] .folderPath = "null";
nulltewp([0] .parentFolder = 0;
nmalltewp[0] . iSEmpty = true;

return nulltemp;

public folderGeneralDetail=s[] 3electFolders (string type, long sigid, short languageid |

DataSet myDbataZet = obhjWs.SelectiigFolders(=sigid, languageid );
tewparray = (folderGeneralletails([])oS.DataSetleSerialization( wylataSet, typeof(folderGeneralletails([]), "folderGeneralletails"™

languageid ) ;
temparray = (folderGeneralDetails[])o3.Dataletbel3erialization| myDatalet, typeof(folderGeneralletail=s[]), "folderGeneralDetails"

Datalet myDatal3et = objlls.3electProposalFoldersi=igid, languageid |;
tewparray = (folderGeneralletails(])os.DataSetlelerialization( wylataSer, typeof(folderGeneralletails(]), "folderGeneralletails"

DataSet myDbataZet = obhjWs.S3electCDGiFolders(=sigid, languageid |
tewparray = (folderGeneralletails([])oS.DataSetleSerialization( wylataSet, typeof(folderGeneralletails([]), "folderGeneralletails"™

folderGeneralDetails([] nulltewp = new folderGeneralletails[1];

to categories that match the user’s specific profile (i.e.,
categories of interests). Content management is particularly
important for Web portals, as the content of portals tends
to be dynamic and subject to constant changes. Particular
attention is paid to the classification of content in order to
ensure the creation of comprehensive taxonomies, based on
differenttargetaudiencesand their information requirements,
constraints or boundaries.

Accessibility

Web accessibility means access to the Web by everyone,
regardless of disability. This implies that people with dis-
abilities can perceive, understand, navigate, and interact with
a Web portal. Additionally, the Web accessibility guidelines
(WCAG) of the World Wide Web Consortium (W3C, http://
www.w3.org/TR/WAI-WEBCONTENTY/) play acritical role
in making the Web accessible. These guidelines explain how
to make Web content accessible to people with disabilities.
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However, following them will also make \Web content more
easily available to all users, whatever user agent they are
using (e.g., desktop browser, voice browser, mobile phone,
automobile-based personal computer, etc.) or constraints
they may be operating under (e.g., noisy surroundings, un-
der-orover-illuminated rooms, in ahands-free environment,
etc.). Following these guidelines will also help people find
information on the Web more quickly. The guidelines do not
discourage content developers fromusing images, video, and
so forth, but rather explain how to make multimedia content
more accessible to a wide audience. The portal framework
impliescompliance with WAIWCAG (level AAA) guidelines
toachieve the portal’s accessibility. Additionally, predefined
and configurable user profiles are elaborated, containing
dataaboutdifferentindividuals’interactions needs related to
accessibility. These profiles allow the portal to filter informa-
tion and even alter the portal structure to specific user needs
and requirements. Two examples of the way the alternative
page templates and Ul containers can be used to enhance
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Figure 7. Ul containers

Widgeticon Path Minimize button Help button

o Path control Minitmize E| Help D

Widget content Ul container 1

Nidget icon  Widget Titde

Widget content Ul container 2

Widget content Ul container 3

Figure 8. “One page” based interface architecture

Available page Available Ul Final page
templates containers
I B
Selected template
Ul page
the accessibility characteristics of the portal presented to Figure 10 presents the transformation of the portal

each user are illustrated in Figure 9 and Figure 10. Figure 9 template to address the needs of sighted users in the less
presents an example of the different stages of functionality accessible version (three columns template), and blind users
abstraction in a container window in order to address the in the more accessible version (one column template).
needs of sighed usersin the less accessible version, and blind

users in the more accessible version.
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Figure 9. Page template for Ul container example 1

Less o Path control
accessible

Widget content

Ul container 1
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Wiitiitrii 2 E Helg

A m e

Widget content Ul container2
More Widget content Ul container 3
accessible

Figure 10. Page template for Ul container example 2

Three column template

Two column template

Header Header
Left Top navigation Left Top navigation
Content [ middle content Right Content Content | Content One column template
Header
Top Navigation
Content
Bottom navigation
Bottom navigation Bottom navigation Footer
Footer Footer
Less More
accessible accessible

Usability

In order to support enhanced usability, in the personaliza-
tion framework, the structure and layout the portal can be
customized to meet the individual user preferences. Users
can define in their profiles, and select among different
interaction styles the most suitable to their preferences in
terms of Graphical User Interface components and layout
options. The users may also further customize an interface
by rearranging the order and structuring of pages, as shown
in Figure 11.

CONCLUSION

This article discussed a framework for the development
of Web portals based on: (1) an architecture supporting
portal extensibility, reusability and customization, and (2)
user profiling and related methods as an approach to over-
coming usefulness, usability and accessibility limitations,
and supporting personalization of portals. Using different
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individual’s interaction needs and physical characteristics
from user profiles, a portal can filter information and present
it in a customized way, incorporating various user needs,
and addressing accessibility related issues. Additionally,
individual’s user preferences can be also be gathered in user
profiles, in order to configure the structure of the portal,
the preferred GUI components, their layout, their absolute
positioning, and their aesthetic characteristics.

In order to continuously preserve user support and
satisfaction, a constant effort to improve portals should be
adopted. For example, statistical information that is gath-
ered and stored in user profiles during the interaction with
the portal could be analyzed to build patterns of use, and
identify the behavior of the user. Using information from the
user profiles, a portal could transform the Ul representations
of the system and the interactive content presented, taking
into account the user experience during the system use, to
achieve usability of the system. Generally, these new usage
patterns and preference matches may lead to very valuable
improvements and innovations of the system.



Accessible Personalized Portals

Figure 11. User interface customization
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KEY TERMS

Extensible: Portal that offers the possibility of up-scaling
to support new functions.

Highly Customizable: Portal that enables end users to
alter the interface with respect to their personal needs and
preferences.

Reusable: Portal that supports alterations to address the
needs of a different application context.

Universal Design: The conscious and systematic effort
to proactively apply principles and methods, and employ
appropriate tools, in order to develop interactive products
and services which are accessible and usable by all, thus
avoiding the need for a posteriori adaptations, or special-
ized design.

WAI: Web accessibility initiative.
WCAG: Web content accessibility guidelines.

Web Accessibility: Access to the Web by everyone,
regardless of disability (http://www.w3c.org).

Web Portal: A Web site that provides a gateway to
resources available on the Internet or within an intranet.
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INTRODUCTION

With the citizens being entitled to be provided with envi-
ronmental information, the quantity increased, as did the
efforts needed to find the desired information on the many
distributed Web sites. The Environmental Information Net-
works (EIN) of Baden-Wuerttemberg and Saxony-Anhalt,
presented here, shall serve as a central access platform that
facilitates search by offering a thematically structured ap-
proach and various search options to the user. They both
are instances of a pragmatic approach to the construction
of environmental portals for the public.

BACKGROUND

In Germany, supply of environmental information belongs
to the obligations of public administration. According to the
Environmental Information Act (Umweltinformationsgesetz,
2005), citizens are entitled to have access to the environ-

mental information available at an authority dealing with
environmental tasks. For this reason, many authorities
provide the corresponding information in the World Wide
Web (WWW). Often, these developments have been made
by the individual authorities in their own responsibility and
are not embedded in a larger context. The Environmental
Information Act makes an active supply of information
obligatory for public authorities. This further enhances the
role of the Internet as a means for the active provision of
environmental information.

Many of the authorities” Web sites offer rudimentary
search and navigation helps to the data only. Frequently,
a full-text search is not available and no metadata, for ex-
ample, keywords, are added to the usable contents. Links
to related offers are often lacking completely or to a large
extent. The contents have often been processed in line with
the authority’s organizational structure, but not according
to criteria that seem logical to the user.

For the citizen, this means that the information searched
foris often found only when the authorities and their structure

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of 1GI is prohibited.



Accessing Administrative Environmental Information

Figure 1. System architecture of the EIN: Components and interfaces
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are known in detail. Even Internet search engines are not
very helpful, as the large number of hits hides the informa-
tion searched for.

With the German Environmental Information Network
project gein® (http://www.gein.de) in 2000, an attempt was
made to establish an environmental information portal on
the federal level, which offers search functions for infor-
mation provided by federal and state authorities. Based on
the model of gein®, such an environmental portal also is
considered a promising approach on the regional level for
the states of Baden-Wuerttemberg (http:/www.umwelt.
baden-wuerttemberg.de) and Saxony-Anhalt (http:/www.
umwelt.sachsen-anhalt.de).

A first inventory of environmental information offers
showed more than 100 relevant sites on the internet for the
state of Baden-Wuerttemberg (2003) and more than 130 for
the state of Saxony-Anhalt (2005). Due to the large number
of sites from the municipal sector these have not been taken
into account in the first step.

BASIC CONCEPTS

The development of this portal to an environmental informa-
tion network is aimed at improving the networking of the
distributed environmentally-relevant Web offers of the states
of Baden-Wuerttemberg and Saxony-Anhalt (Schlachter,
2004a). The users from these states shall be given comfort-
able access from a central point.

Metadata on all information offers are compiled centrally
by an editorial staff. This database represents the starting
point for the operation of the portal. The data are stored
persistently using a content management system (CMS)
and updated in this system viaa WWW interface. The CMS
provides interfaces to other components, for example, full-
text search and automatic keyword search. Moreover, its
templates allow for the presentation of the data, the layout,
and the generation of navigation.

A major prerequisite for the operation of such a portal
is that no, or only a minimum, expenditure is needed
for the maintenance of the Web sites referenced therein.
Thus, the portal meets with the acceptance of the Web site
operators.

Although the expenditure required for the integration of
information offers in the EIN shall be minimized, individual
interfaces have to be generated for certain information sys-
tems. This especially applies to offers that are generated
dynamically, as they, for example, query statistical data
or measurement values from databases. Moreover, the
expenditure needed for the development of these interfaces
shall be minimized.

The users of EIN are offered several access paths to
the individual information offers, in particular a thematic
access, full-text search, keyword search, and other special-
ized access options.

According to the requirements outlined in the Act on
Equal Opportunities of Handicapped Persons (Gesetz zur
Gleichstellung behinderter Menschen, 2002), the entire
presentation is tailored to barrier-free access, that is, the
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structure of the contents offered is implemented largely
semantically in HTML, while the layout is described by
means of style sheets.

SYSTEM ARCHITECTURE
AND COMPONENTS

The EIN system architecture consists of various individual
components. Use of a maximum of standard components is
envisaged. These components include:

. Central component, including
e Central data storage
e Maintenance interface for administrators and
editorial staff
e Presentation component
e Data interface for external components
. Search engine for full-text search
. Search engine for keyword search
. Web server log file analysis and statistics tool
. Quality assurance tools

The central component of the architecture isimplemented
using a CMS. With its back-end database, it provides for the
persistent storage of data and offers interfaces for adminis-
trators, editorial staff, and the users of EIN. In addition, the
CMS supplies the necessary data to other components.

CONTENT MANAGEMENT
SYSTEM (CMS)

The metadata are managed by a content management system
(CMS). Thus, many functional parts of such a system can be
used for the EIN. The most important function is the storage
of the necessary data in the CMS or its back-end database.
The maintenance interface for administrators and editorial
staff may be mapped easily via the workflow support and
the CMS authorization system.

The data interface for external components is imple-
mented by making use of the programmability and exten-
sibility of the CMS. Presentation of the contents as well
as the automatic generation of navigation and menus for
the portal may be accomplished using the template-based
presentation mechanism of the CMS. This technology also
facilitates the implementation of a barrier-free Web presenta-
tion (Chaves, 2003).

A major advantage of the CMS used is its capability of
using ontology to link the data contained. All metadata are
modelled as concepts and relations connecting these. Based
on ontology, navigation, and search facilities could have
been designed and implemented easily.
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Figure 2. A thematic issue selected in the EIN of Sachsen-
Anhalt
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THEMATIC ACCESS AND NAVIGATION

By a thematic approach, the variety of offers is limited by
consistentgrouping to certainenvironmental issues selected,
such as soil, water, nature protection, etc. Experience gained
from the use of the gein® portal shows that a lean and flat
structure complies most with the wishes of the user.

Administration of the environmental issues also takes
place by means of the CMS. The environmental issues are
defined as an own-object class and may be linked with other
contents of the CMS viarelations. On the basis of these data,
the corresponding templates generate corresponding menus
and, thus, navigation in the EIN.

Each of the offers integrated in the EIN is assigned to
a few environmental issues of high priority by relations.
Moreover, it may also be assigned to other issues of lower
priority. This assignment is then reflected by the order of
presentation of a certain environmental issue. For later
extensions, these issues may be refined.

FULL-TEXT SEARCH

Afull-text search makes accessible all Web sites connected
to the EIN. Via a corresponding data interface, it uses the
metadata stored in the content management system, and
the data are also made available to other components and
possible extensions.

Indexing of the individual Web sites takes place by
means of a crawler that indexes complete Web sites in a
fully automatic manner based on the references contained.
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Figure 3. User interface of the EIN of Baden-Wuerttemberg
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For individual Web sites, adaptations to this type of full-text
indexing have to be made and the respective interfaces have
to be generated.

The full-text search allows searching either all or only a
part of the indexed Web sites. The user has the possibility of
limiting full-text searches to such Web sites that are assigned
tooneorseveral of the aforementioned environmental issues.
This thematic limitation of search means a major progress
as compared to conventional search of all Web sites, which
may result in a number of irrelevant hits.

Full-text search also is available for single Web sites and
for use in other environmental information systems. In the
near future, full-text search will make its results available in
the OpenSearch format (http://opensearch.a9.com).

SEMANTIC NETWORK SERVICES (SNS)

The contents of the Web offers integrated in the EIN are not
opened up by full-text search alone, but also via a keyword
search. The semantic network services (Bandholtz, 2003)
developed on behalf of the Federal Environmental Authority
(Umweltbundesamt), and used in the gein® portal, offer a
fully automatic keywording of WWW sites under semantic
integration of an environmental thesaurus, geographical
names, and chronology. Ambiguities are resolved by a con-
text analysis. Keywords are weighed with respect to their
significance to a special document.

(@4

The EIN uses the Web service interface of the semantic
network services for indexing of all documents contained.
Relations between certain keywords and documents, as well
as metadata, are stored in a special database.

OTHER ACCESS OPTIONS FOR USERS

Someenvironmental information itemsare updated regularly,
partly at very short intervals. Among them are current air
and radiation measurement values, flood forecasts, and water
levels. In a special area, the user is granted access to these
frequently requested information items.

Via another access, the offers integrated last in the EIN
and containing major novelties are presented to the users.

In addition, a list of suppliers of environmental informa-
tionis provided, such that the data can be accessed vianames
of authorities or institutions. To generate this information,
the data collected in the database are used.

INCORPORATION OF SPECIAL OFFERS

Many, but unfortunately not all, offers can be integrated
in the EIN without any further adaptation. This especially
applies to systems that entirely or partly consist of dynami-
cally generated sites that can be reached via form-based
queries only.
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An example of such an offer is the Web site of the Sta-
tistical State Office of Baden-Wuerttemberg (http://www.
statistik-bw.de), which largely consists of dynamically
generated tables that are transferred to the user following
a selection via a form. A second example is the Web site
“Environmental Data and Maps Online” (http://brsweb.
lubw.baden-wuerttemberg.de/), which provides access to a
large number of current and historic values measured, e.g.,
radioactive radiation or emission data.

For such Web sites, the corresponding interfaces or ad-
aptations have to be generated. In the case of the Statistical
State Office, an additional, automatically generated site was
established apart from the already existing Web offer. This
site is used as a starting point for the crawler of full-text
search and offers links to all relevant sub-pages.

QUALITY ASSURANCE

To reach a maximum quality of the information offered,
quality assurance tools are available in the EIN. In particu-
lar, availability of the Web sites integrated in the EIN is
checked atregular intervals. Furthermore, the administrators
and editorial staff are informed automatically about larger
structural or contents-related modifications on Web sites
and, if necessary, may interfere with failed indexings of the
Web sites or adapt changed URIs.

A great challenge of quality assurance is the detection
of redundant contents and information fragments delivered
by content management systems.

IMPLEMENTATION

Prototype development in 2003, to demonstrate basic
functioning, was followed by the development of a first
productive system for the state of Baden-Wuerttemberg in
2004. In January, 2006, a second instance for the state of
Saxony-Anhalt went online.

The present implementation is based on a CMS with a
back-end database. The software WebGenesis (http://www.
Webgenesis.de) developed by the Fraunhofer Institut fur
Informations- und Datenverarbeitung (IITB, Fraunhofer
Institute for Information and Data Processing) and a MySQL
database are applied.

Both in the prototype and the productive version, the
Open-Source search machine ht://Dig (http://www.htdig.
org) is employed for implementing full-text search. Due to
its variety of configuration options, it guarantees sufficient
flexibility for indexing Web sites and the search functions
required. Configuration files for the full-text search machine
are generated regularly via the data interface of the CMS.
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FUTURE TRENDS

Inthe near future, the full-text search engine will be replaced
by a more efficient and more flexible system. For this pur-
pose, alternative products are being examined at the moment,
among others, the open-source frameworks Lucene/Nutch
(http://lucene.apache.org). It is also planned to extend the
features of the keyword search. In this way navigation on
the environmental thesaurus shall be made possible for the
user. From a given environmental issue as a starting point,
the user shall be able to navigate along the hierarchy and
associations to find the documents desired. For the comfort
of the user, personalization of the portal shall be integrated
in future versions.

While the idea of an Environmental Markup Language
(EML) (Arndt, 2000) was not well accepted by the
environmental community, the concept of a Semantic Web
(Berners-Lee, 2001) has the potential to meet its needs and
is currently being established as a world-wide standard.
Consequently, environmental applications and data sources
have to be enabled to generate such machine-readable
data. Thus, the EIN has to improve its search facilities by
incorporating a semantic search. The semantic Web will
make more information accessible to the user and at the
same time expenses can be reduced, since the programmer
will be spared of the task to implement individual interfaces
for each application.

CONCLUSION

With the EIN, distributed information is offered by the
environmental administrations of the states of Baden-Wuert-
temberg and Saxony-Anhalt to the user in a transparent and
clear manner.

Following commissioning of the EIN, the expenditure
required mainly consists of theadministration of metadataand
integration of new information offers. For this, the EIN makes
available an interface to the user, via which proposals can be
made for the integration of further contents and information
on modifications of existing sites can be transmitted.

Closer co-operation with the environmental portal Por-
talU, the upcoming successor of gein®, and an intensified
common use of components are aimed at.
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KEY TERMS

Content Management System (CMS): Acomputer soft-
ware system for organizing and facilitating the collaborative

creation of documents and other contents. In this article, a
content management system is a Web application used for
managing Web sites, Web contents, and metadata.

Environmental Informatics: Research and systems
development focusing on environmental sciences in terms
of the creation, collection, storage, processing, modeling,
interpretation, display, and dissemination of data and in-
formation.

Environmental Information: Information on the state
of the elements of the environment, such as air, water, soil,
land, biological diversity, genetically modified organisms,
and the interaction among these elements; factors, such as
substances, energy, noise, radiation or waste, emissions,
discharges, and other releases into the environment; mea-
sures concerning or affecting the environment; reports on
the implementation of environmental legislation; and the
state of human health and safety.

Full-Text Search: The search engine examinesall words

in every document stored as it tries to match search words
supplied by the user. The most common approach to full-
text search is to generate a complete index or concordance
for all searchable documents. For each word an entry is
made, which lists the exact position of every occurrence of
it within the database of documents. From such a list, it is
relatively simple to retrieve all the documents that match a
query, without having to scan each document.

Keyword Search: Keywords are words that relate to a
particular topic. They need not necessarily occur in the full
text of a document. Keywords may be provided as meta in-
formationwithin the document or can be created additionally
by editorial staff or an automatic keyword generator. Given
or generated keywords are stored in a database and can be
searched for by the user.

Ontology: In computer science, an ontology is a data
model and aform of knowledge representation that represents
a domain of the outside world and is used to map the objects
in that domain and the relations between them.

Semantic Web: Anextension of the currentWeb inwhich
information is given well-defined meaning, better enabling
computers and people to work in cooperation.

Web Portal: Sites on the World Wide Web that typically
provide personalized capabilities to their visitors. They are
designed to use distributed applications, different numbers
and types of middleware and hardware to provide services
from a number of different sources.
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INTRODUCTION

A major objective of this article is to propose a framework
for development of a campus portal accommodating the
end-users’ online activities, especially students who are
normally considered as a major group of users for the
campus portal. By summarising between the literature
review in the domain of traditional information systems
development methodology and Web-based information
systems development methodology and the findings of the
research, an appropriate model can finally be concluded
and recommended, and is presented in this article. Although
this article can be considered as a standalone article, it is
recommended that the reader read the article entitled “The
Need for a Comprehensive Methodology for Campus Portal
Development.” Additionally, the complete version of this
research can also be obtained from the digital thesis sec-
tion of the University of Wollongong Library (http://www.
library.uow.edu.au).

BACKGROUND ON THE FINDINGS

The results substantiated the claim made in the literature re-
view of the portal technologies that the designand implemen-
tation of the personalisation and customisation functionalities
could be a substantial factor that determines the appropriate
approach to the development of the campus portal.

Based on the case study, the usage pattern of
student’s online activities presents a clear picture of the
design, development, and implementation issues of the
personalisation and customisation functionality of acampus
portal. On the other hand, some conflicts between the vision
ofthe development team and the usage pattern of the students
were detected which, may lead to the misunderstandings on
the major concepts of the campus portal development.

In the design of the empirical study, there are three
confounding variables (gender, student category, and
educational level) that could influence the usage pattern
of the student’s online activities when using the survey
guestionnaire as an instrument.

A SELECTION OF THE DEVELOPMENT
METHODOLOGY FOR A CAMPUS PORTAL

This research places its emphasis on the methodology for
in-house development of a campus portal. The research
approach will start by analysing the available information
systems and Web development methodologies to find those
existing development methodologies that are appropriate
to the development of the campus portal. The traditional
development methodologies which were studied in this
research are system development life cycle (SDLC), struc-
tured systems analysis and design method (SSADM), Jack-
son system development (JSD), soft system methodology
(SSM), effective technical and human implementation of
computer-based systems (ETHICS), and multiview. Ad-
ditionally, many studied Web-based information systems
development methodologies are relationship management
methodology (RMM), object-oriented hypertext design
method (OOHDM), Web information systems development
methodology (WISDM), Web site design method (WSDM),
Internet commerce development methodology (ICDM),
Lowe-Hall’s hypermedia and Web engineering approach,
Takahashi-Liang’s Web-based information systems analysis
and design, Howcroft-Carroll’s methodology for Web devel-
opment, and intranet design methodology (IDM).

Criteria for the Selection

Adapting the criteria of Murugesan, Deshpande, Hansen,
and Ginige (1999) to the campus portal development, the
selection of the development methodology should match
the following criteria, taking into account the special char-
acteristics of campus portals.

Multidimensionality

Previous research shows that factors influential in major fail-
ures of development projects are lack of commitment in top
management and inadequate user involvement (Keil, Cule,
Lyytinen, & Schmidt, 1998; Wallace & Keil, 2004). To satisfy
user needs, a system must be developed accordingly and

Copyright © 2007, Idea Group Inc., distributing in print or electronic forms without written permission of 1GI is prohibited.
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fulfil the requirement of the users (Standing, 2002). Campus
portal users are composed of many groups of stakeholders
that require different needs and may have a direct or indirect
relationship to each other (Pressman, 2005). Each group
also performs different activities to facilitate and achieve
their objectives. The development methodology, therefore,
should consider the development of a campus portal with a
user focus from the multiple views of stakeholders.

Flexibility

Inflexibility in the development methodology inevitably
leads to problems (Avison & Fitzgerald, 2002, 2003a). A
campus portal is a complex project, integrated with many
Web-based information systems and other online services.
Consequently, the development methodology should be flex-
ible enough to allow the developers to adjust methods, tools,
and techniques, as well as the process of the development
to suit the local situation.

Supporting Critical Characteristics
of the Campus Portal

As shown in the earlier phases of this research, the develop-
ment methodology has to support the functions of person-
alisation and customisation, which have been mentioned
previously as critical characteristics that define a third or
fourth generation of campus portal. In the field of human-
computer interaction (HCI), however, good usability is
widely accepted as a critical component for Web sites and
Web applications (Vidgen, 2002; Vidgen, Avison, Wood, &
Wood-Harper, 2002). The development methodology for a
campus portal should also consider usability as an additional
critical characteristic.

Comparison of Existing
Development Methodologies

Avisonand Fitzgerald (2003a, pp. 555-572) provide aframe-
work for comparing methodologies in the final article of their
book. They mentioned that “comparing methodologies is a
very difficult task, and the results of any such work are likely
to be criticised on many counts. There are as many views as
there are writers on methodologies. The views of analysts
do not necessarily coincide with users, and those views are
often at variance with those of the methodology authors”
(Avison & Fitzgerald, 2003a, pp. 555-572).

They also mention that a number of additional elements
might be appended to the framework in order to compare
methodologies for a particular purpose. As most traditional
information systems methodologies have been referred to by
Avison and Fitzgerald (2003a), this research will also adopt
theirapproachinorderto explain the traditional development

methodologies. This will be extended to Web development
methodologies in this research.

Because of the wide range of differences between the
traditional information systems development methodologies
and Web-based development methodologies, Avison and
Fitzgerald (2003a), point out that this research will cus-
tomise and use only some elements of their framework for
comparing development methodologies against the campus
portal’s criteria, as described in the previous section. This
comparison will concentrate on positive aspects, rather than
on the disadvantages or pitfalls of all possible development
methodologies in order to select and justify the most ap-
propriate development methodology for the campus portal,
based on the defined criteria.

Philosophy

The general philosophy of all information systems and Web
development methodologiesistoimprove the areas of devel-
opment in each respective world. An in-depth philosophy of
each development methodology, however, variesand depends
on many factors such as paradigm, objectives, domains, and
targets (Avison & Fitzgerald, 2003a).

Paradigm

Among the traditional information systems development
methodologies, SSM, ETHICS, and Multiview2 are cat-
egorised into system paradigms and SDLC, SSADM, and
JSD belong to the science paradigm. The reason is that
SSM, ETHICS, and Multiview2 provide a perspective for
both technical and social perspectives, whereas the others
emphasize the technical perspective of the information
systems development.

Although Multiview2 is claimed as a framework by
the authors of the development methodology (Avison &
Fitzgerald, 2003a; Avison, Wood-Harper, Vidgen, & Wood,
1998), there is much confusion in specifying the exact type
of Multiview?2, because it can be referred to as an approach,
amethodology, a framework, or metaphor (Zhu, 2002). This
research views Multiview2 comparable as a development
methodology for developing an information systems.

Among Web-based system development methodologies,
only WISDM and ICDM can be categorised into a system
paradigm, whereas RMM, OOHDM, WSDM, Lowe-Hall’s
Approach, Takahashi-Liang’s method, Howcroft-Carroll’s
methodology, and IDM belong to the science paradigm.

Objective
Among the traditional information systems development

methodologies, SDLC, SSADM, JSD, and Multiview?2 can
be categorised as the development methodology for build-
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ing the system. However, there is not a clear and distinct
answer regarding whether or not SSM and ETHICS can
be viewed as improving the system, because the processes
recommended in the development methodologies also can
be considered as a category for building the system, which
was proposed in different a approach. Multiview?2 frame-
work and JSD, however, does not cover all stages found
in SDLC and SSADM. More information on the scope of
the development methodology will be further discussed in
a later section.

Among Web-based system development methodologies,
all development methodologies, that is, RMM, OOHDM,
WSDM, Lowe-Hall’sApproach, Takahashi-Liang’s method,
Howcroft-Carroll’s methodology, IDM, WISDM, and ICDM,
are considered as building the system category.

Domain

Among the traditional information systems development
methodologies, SSM is more unique than other methodolo-
gies. Regarding the comments made by Avison and Fitzgerald
(2003a), SSM can be categorised as the methodology for
planning, organisation, and strategy type, where as SDLC,
SSADM, JSD, and ETHICS can be classified as specific
problem-solving methodologies because they specify a
particular problem. In addition to the methodology for
planning, organisation, and strategy, Mutiview2 framework
can also be identified in this group because it focuses on a
wider aspect of problem-solving in both the technical issue
and organisation.

Among Web-based system development methodologies,
RMM, OOHDM, WSDM, Lowe-Hall’sApproach, Takahashi-
Liang’s method, Howcroft-Carroll’s methodology, and IDM
are categorised as specific problem-solving methodologies. In
contrast, WISDM and ICDM are more than problem-solving
methodologies because they provide a planning procedure
from both organisation and technical perspectives. However,
ICDM pays little attention to explaining the details of the
user interface design, although they are concerned that it is
a very important part of the development of a Web-based
system, whereas WISDM identifies the user interface (hu-
man-computer interface) as a designing stage.

Target

It is a very difficult task to identify the various targets of
the development methodology because most methodologies
claim to be used for a general purpose (Avison & Fitzger-
ald, 2003a). Avison and Fitzgerald (2003a) mentioned that
the size of an organisation, which methodology addresses
is an important aspect for comparison. This research will
additionally focus on the size of the project to increase the
dimension of the comparison of the methodologies.

28

Among the traditional information systems development
methodologies, most methodologies can handle fromsmall to
large size projects because they are designed to support large
organisations that have a capability to afford the develop-
ment and implementation cost of an information system in
a booming period of computer-based information systems.
Multiview2 is a framework that was just being introduced
to the information systems area in the late 1990s, which
the size of most organisations where information systems
development is still being active are small and medium en-
terprises. This makes Multiview?2 designed to support small
organisations (Avison & Fitzgerald, 2003a).

Previously, most hypermedia development method-
ologies, that is, RMM and OOHDM, could be adopted for
supporting small to medium sized Web projects. Recently,
the authors of these methodologies claimed that they could
support the large and complex projects because the meth-
odologies have been enhanced. Additionally, WISDM and
ICDM can be adopted to use in medium and large projects
regardless of the multiple perspectives that allow develop-
ers to understand the situation of the project, people, and
organisation. However, the approach to the WISDM and
ICDM view is quite different when compared to the major-
ity of the development methodologies, which only focus on
system building.

Scope

Inthe framework of Avison and Fitzgerald (2003a), there are
anumber of stages which are taken from the conventional set
of the development life cycle. There are strategy, feasibility,
analysis, logical design, physical design, programming, test-
ing, implementation, evaluation, and maintenance.

The purpose of displaying Table 1 is to provide an
overview for the focus area of the methodologies. Dark
grey represents the main emphasis area of the methodology,
and light grey represents the attempting area, which was
mentioned in the methodology but somehow may not be
fully explained. This approach is uncomplicated to under-
stand because most current developers are already familiar
with the steps of the life cycle approach. In contrast, it may
misrepresent some methodologies which are not designed
to follow the traditional structure of the life cycle system
(Avison & Fitzgerald, 2003a).

Filtering the Development
Methodologies through the Criteria

Multidimensionality

As it was previously discussed, most traditional informa-
tion systems and Web-based development methodologies
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Table 1. (Adapted from Avison and Fitzgerald, 2003a, p.568)

Feasibility
Logical Design

Strategy
Analysis

SSADM”
JSD*

SSM*
ETHICS”
Multiview2
RMM
OOHDM
WSDM
WISDM
ICDM

Lowe-Hall’s

Takahashi-Liang’s

Howcroft-Carroll’s
IDM

Physical Design
Programming
Testing
Implementation
Evaluation
Maintenance

Note: " These methodologies are summarised by Avison and Fitzgerald (2003a)

view problems as a one dimensional perspective, which
attempts to solve the specific problems. On the other hand,
SSM, Multiview2, WISDM, and ICDM address not only
the technical perspective, but also include some wider
aspects on the organisation and people perspective (Linden
& Cybulski, 2004).

Flexibility

Although some methodologies, such as IDM and ICDM,
provide a feedback loop that allow the developers to go
back to the previous stages. It, however, allows to go back
to only a certain stage of the development.

Multiview2 and WISDM are different to other method-
ologies in this term because there are no step-by-step stages
to be followed. This makes these methodologies more flex-
ible than the others. However, it might not be suitable for
inexperienced developers, who may need a procedure of the
development to follow.

In addition to flexibility, Takahashi-Liang’s methodol-
ogy recommends some tools, namely, WebArchitect and
PilotBoat, which are rarely recognised by developers. This
approach drives a methodology to its limits.

Supporting Critical Characteristics
of the Campus Portal

The personalisation and customisation, together with the
user interface issue, were identified as major critical char-
acteristics of a campus portal. The methodology needs to
support these characteristics in order to develop an effective
and efficient campus portal.

One critical missing component of most traditional
development methodologies is the user interface issue,
which is critical to Web-based system development. The
literature shows that most methodologies were designed
for traditional information systems development, which
has already been recognised here to be different from that
of Web-based systems, particularly in the area of usability.
Most traditional development methodologies therefore do
not fully support the interactive themes and characteristics
of a Web-based system (Howcroft & Carroll, 2000; Powell,
Jones, & Cutts, 1998).

On the other hand, the user-interface issue is a major
focus of many Web-based development methodologies.
Summarised fromthe literature, there are three major themes
of Web-based development that can be identified: Web site,
Web application, and Web information systems.
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Some methodologies such as RMM and OOHDM origi-
nated from hypermedia development, in particular RMM
and OOHDM were enhanced to more accurately support
the development of a Web-based system (see Isakowitz,
Kamis, & Koufaris, 1998; Isakowitz, Stohr, & Balasubra-
manian, 1995).

Regarding these themes, it can be summarised that RMM,
OOHDM, WSDM, Lowe-Hall’s Approach, Takahashi-
Liang’s Method, Howcroft-Carroll’s Methodology, and IDM
are more appropriate to Web site development, whereas
WISDM and ICDM are more suitable for Web application
and Web information systems development.

SELECTED DEVELOPMENT
METHODOLOGY FOR CAMPUS
PORTAL PROJECTS

It can be concluded from the discussion and analysis above
that there are no supporting models that clearly focus on
personalisationand customisation, whicharethe mostcritical and
unique characteristics of the campus portal. Undoubtedly, most
traditional development methodologies were developed before
the Internet became popular. However, most Web development
methodologies focused on the personalisation and customisation
issues, except perhaps OOHDM, which talks about the person-
alisation issue (see Rossi, Schwabe, & Guimaraes, 2001).

It is deduced from the analysis here that most traditional
information systems development methodologies fail to
address critical aspects of Web-based system development,
especially user interface issues, whereas most Web-based
development methodologies, including OOHDM, fail to
address the aspects of the organisation and people issues in
order to develop effective complex Web applications and
Web information systems for the organisation. Although the
method of OODHM for handling the personalisation issue is
deemed useful, OODHM is more appropriate to the develop-
ment of Web-based applications than Web-based information
systems that need to integrate the multiple dimensions of
the organisation and people issues.

Based onthisanalysis, itappears that the most appropriate
methodologies for the development of a campus portal are:
Multiview2, WISDM, and ICDM. All of these methodolo-
gies have the potential to be adapted and adopted for the
development of a campus portal. However, none of these
development methodologies offers the ability for inclusion
at the design stage, or the functionality of personalisation
and customisation.

In the case of the development in a campus portal
project, a stage for the design of the personalisation and
customisation characteristics needs to be appended into the
development methodology. This highlights to all members
of the development team that they need to critically consider
the issue of personalisation and customisation throughout
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the development, and include this functionality in the basic
design of the portal. Moreover, they need to make sure that at
theimplemented level the personalisation and customisation
continues to support the current usage pattern of the end-us-
ers’ online activities throughout the life of the portal.

In summary, a major contribution of this research is the
recommendation that a suitable campus portal development
methodology be based on Multiview2, ICDM, and WISDM.
An overview of each is as follows:

. Although a Multiview?2 framework is a new methodol-
ogy which offers great flexibility to the information
systems development, it, however, does not address
well the user interface issues that are a critical com-
ponent of the Web-based information systems and
campus portal.

. ICDM provides multiple perspectives to Web-based
development; however, aweak stance on user interface
design is found in this methodology. Additionally, its
step-by-step approach makes it somewhat inflexible
for experienced developers.

. WISDM (see Figure 2) presents a clear consideration
of user interface issues because the user interface is-
sue under the heading “human-computer interface” is
presented as a major component of the methodology.
Additionally, the methodology adopts the Multiview2
style of framework (see Figure 1), which does not offer
astep-by-step approach to the process of development
and so is more flexible than the other methodologies.
However, experienced developers are needed in order
to manage and develop the Web-based information
systems using this methodology because of this.

In this important section of the article, the result of the
selection process for the proposed development methodol-
ogy particularly suitable for the campus portal projects
has been presented, discussed, and justified. Through the
comparison between traditional information systems and
Web-based system development methodologies and by
applying criteria identified as particularly appropriate to
the characteristics of campus portals, it has been concluded
that WISDM is the most appropriate methodology that can
be developed into the methodology for the campus portal.
However, a modification of WISDM is needed in order to
support the critical criteria of the campus portal, as will be
shown in the following section.

A PROPOSED DEVELOPMENT
METHODOLOGY FOR CAMPUS
PORTAL

Using the findings and critical analysis of the research,
WISDM was selected as the basic framework, and extended
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Figure 1. Multiview2 (Avison et al., 1998)
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Figure 3. A campus portal development methodology (CPDM) (Adapted from Vidgen, 2002; Vidgen et al., 2002; and Avison

etal., 1998)
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with the concepts of personalisation and customisation,
which have been incorporated within the design element
of the framework to create the specialised campus portal
Development Methodology (CPDM) (as shown in Figure
3). WISDM, created by Vidgen (2002) and Vidgen et al.
(2002) was itself extended from the Multiview2 framework
by Avison et al. (1998). Although this may seem to be a
minor change to the WISDM framework, it is interpreted
and asserted from the results of this study that consideration
of personalisation and customisation issues is critical to the
development of a campus portal in the same way Human-
Computer Interaction is.

With the CPDM, the development team should be able
to develop a campus portal that suits the particular concepts
and critical characteristics of campus portals. As can be
noticed from the CPDM shown in Figure 3, the Personalisa-
tion and Customisation Design element is recommended as
separated from that of Human-Computer Interaction, which
focuses on the design of the user interface. In addition, the
CPDM has changed slightly; the name of this element, from
human-computer interface to human-computer interaction
(HCI), which provides a broader perspective in terms of
the users’ activities. This is in line with the findings of the
case study.

In this approach, the CPDM framework should be able
to direct the development team to perform these compulsory
design stages. They should thereby be able to eliminate the
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problems that were revealed in the case study regarding the
vision of the development team on the campus portal.

FUTURE RESEARCH DIRECTIONS

As previously mentioned, there are many areas related to
development methodology research (Nunamaker Jr., Chen
& Purdin, 1991, Wynekoop & Russo, 1997), and so future
research on this topic can be extended in many directions.
Firstly, the CPDM definitely needs further testing, validat-
ing, and refinement before it can be of significant benefit
to development teams and academic researchers. Action
research may be implemented for testing the CPDM in an
actual situation as it is commonly used to develop and test
development methodologies (see Avison & Wood-Harper,
1986; Avison & Wood-Harper, 1990; Avison et al., 1996;
Vidgen, 2002; Vidgen et al. 2002). Secondly, the study on
the other groups of end-users in other countries is suggested
in order to validate and make the results more reliable.
Thirdly, the end-users’ satisfaction and performance after
the adoption of the CPDM would also be a very interesting
area of study.

It is hoped that the significant contributions of this re-
search to the relevant body of knowledge will benefit other
information systems and system development researchers
and, most importantly, the practitioners.
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KEY TERMS

Campus Portal Development Methodology: A
framework or systematic approach that allows a group of
development team to be able to anticipate and follow an
appropriate development structured pathway to optimise
the construction of the computer-based information systems
which may be based on Internet-based computer system
and architecture. However, the major focus is to have more
concentration on the personalisation and customisation.
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Information System Development Methodology: A
framework or systematic approach that allows a group of
development teams to be able to anticipate and follow an
appropriate development structured pathway to optimise
the construction of the computer-based information systems
which may be based on traditional computer system and
architecture.
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Web-Based Information System Development
Methodology: A framework or systematic approach that
allows a group of development teams to be able to anticipate
and follow an appropriate development structured pathway to
optimise the construction of the computer-based information
systems which may be based on Internet-based computer
system and architecture.
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INTRODUCTION

Anobviousgoal of a\Website today isto dynamically acquire
content and make it available. A portal is a group of services
provided electronically, through the Web, to a set of users.
The items that are typically included in the portals consist of
business intelligence, content and document management,
enterprise resource planning systems, data warehouses,
data-management applications, search and retrieval, and
any other application. The ultimate portal provides the Holy
Grail for organizational knowledge, true data aggregation
and information integration coupled with knowledge worker
collaboration (Roberts-Witt, 1999). A portal is the next
evolutionary step in the use of Web browsers.

There are different forms of portals ranging from simple
to complex. Beginning with the simplest form of a portal,
defined as “an information gateway that often includes a
search engine plus additional organization and content,”
to more sophisticated forms of portals (McCallum, Nigam,
Rennie, & Seymore, 2000). Sophisticated examples include
Yahoo and Alta Vista, (examples of horizontal portals) or
high level university campus portals such as described in
Eisler (2000) as examples of vertical portals. The services
provided in a portal also vary widely with the purpose of it.
Typically, services are personalization, member registration,
e-mail and discussion boards, searchengine, organizationand
indexing of content from internal and/or external sources.
To use a portal, a user has to register in it and provide a
name and password each time he/she uses it. This allows
the system to personalize the services and contents to the
specific user. The portal constitutes a single point of entry
and a single logon to the services provided.

BACKGROUND: ADVANTAGES
OF PORTALS

A modern business environment is complex and expensive,
which has motivated many companies to invest in enterprise
portals as a mechanism by which they can manage their
information in a cohesive and structured fashion. Portals of-
fer many advantages over other software applications. They
provide a single point of access for employees, partners, and

customers to various types of (structured and unstructured)
information, making an important contribution to enabling
enterprise knowledge management. Intranet portals also
provide business intelligence and collaborative tools. They
promise to create significant and sustainable competitive
advantages for early adopters.

Adoption

Portals provide users with a personalized window into the
enterprise. They offer users access to relevant content and
applications. Because of this, it is obvious that the portal
evolution will continue. What factors influence the adoption
of portals? In order to study adoption, it is necessary that we
talk about diffusion. Diffusion is the means by which an in-
novation iscommunicated through certain channels over time
among the members of a social system (Rodgers, 1995).

In our example, the content is portal diffusion, the in-
novation is portal, and the social system is the group of
perspective users of portals in an organization. Adoption
must be made before diffusion can occur. For study of the
diffusion of portals in an organization, the organization first
has to make a decision on the adoption of the innovation.
In our example, this is the portal. Information about the in-
novation is then collected. This information then leads to the
formation of perceptions about the innovation. A decision is
then made whether to adopt or reject the innovation.

Mere adoption of technology does not provide the ex-
pected benefits until sustained diffusionisachieved (Quaddus
& Xu,2005). End users mustinfuse, routinise, and implement
the innovation into their daily tasks (Saga & Zmud, 1994).
Thediffusion process starts from adoption of atechnology and
continues through various stages of infusion, routinisation,
and adaptation until the technology becomes obsolete (Quad-
dus & Xu, 2005). Several factors influencing the diffusion of
an innovation have been identified by researchers (Ajzen &
Fishbein, 1980; Davis, 1986; Norton & Bass, 1987). These
authors suggest that external factors affect the perceptions
of an innovation, which in turn impacts the diffusion of that
innovation (Quaddus & Xu, 2005).

Itis our belief that several factors affect the adoption of
portals. These include motivation of adoption; things that
would encourage people to use the portal; barriers to access-
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ing the portal; experience; culture; accessibility. Perceived
benefits are education and training; goals and budgets. These
factors can be grouped into three categories: cost, user
interface, context, and development. Although cost is an
important factor that influences the adoption of portals, we
believe that other factors would be the determining factors
that influence its adoption.

The current design of Web portals is mainly focused on
the general technical aspects of World Wide Web Consor-
tium (W3C) <http://www.w3.org>; on Web technologies
and the different proprietary approaches taken up (and
even promoted) by the different IT and publishing software
vendors, like Adobe and Microsoft (see http://www.adobe.
com/ and http://www.microsoft.com). Both the standardiza-
tion and vendor-based solutions mostly ignore the aspects
of HCI and usability of the portals in building up different
technical “windows” to online information. Although some
designersapplied some HClI principlesto their designs, these
applications often failed to meet users’ needs. The reason is
that traditional approaches to HCI design have limitations
(Uden & Willis, 2000). These limitations include treating the
human agents as passive elements, not autonomous agents
that can regulate and coordinate their behaviour. It treats the
actual use of the system as a short-term process. That is, it
ignores the development process of the use of the application.
Another problem is that design is often restricted to artificial
laboratory conditions instead of actual practices. The design
is not in context. There is consensus among researchers that
the cognitive approach to HCI fails to take account of the
social, organisational, and cultural context in relation to
the goals, plan, and values of the user, or in the context of
development. It is our belief that activity theory, the social
cultural historical theory, provides us with the design and
study of the adoption of portals. This chapter describes how

Figure 1. Basic structure of an activity
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activity theory can be affectively used in the design and study
of the adoption of portals in society.

A BRIEF REVIEW OF
ACTIVITY THEORY

Activity theory was originated by \Wgotsky (1978) in the
former Soviet Union as a cultural psychology. It focuses on
understanding human activity and work practices. Activity
theory incorporates the notions of intentionality, mediation,
history, collaboration, and development (Nardi, 1996). The
unit of analysis is the entire activity. An activity consists
of a subject and an object, mediated by a tool. A subject
can be an individual or a group engaged in an activity. An
activity is undertaken by a subject using tools to achieve
an object (objective), thus transforming it into an outcome
(Kuutti, 1996). Tools can be physical such as a hammer or
psychological such as language, culture or ways of thinking.
Computers are considered as special kinds of tools (mediat-
ing tools) (Kaptelinin 1996). An object can be a material
thing, less tangible (a plan), or totally intangible (a common
idea), as long as it can be shared by the activity participants
(Kuutti, 1996). Activity theory also includes collective activ-
ity, community, rules, and division of labour that denote the
situated social context within which collective activities are
carried out. Community is made up of a number of people
sharing the same object with the subject. Rules regulate
actions and interactions with an activity. Division of labour
informs how tasks are divided horizontally between com-
munity members. It also refers to any vertical division of
power and status. Figure 1 shows Engestrdm’s model (1987)
of an activity system.

Mediating artefact

Transformation
Subject Object — (Outcome
Process
Rules Community Division
of Labour

36



Adoption of Portals Using Activity Theory

Justasartefacts or tools mediate the relationship between
subject and object, rules mediate the relationship between
subjectand community. Similarly, division of labour mediates
between community and object. Activity theory is often as-
sociated with three-level schemes describing the hierarchical
structure of activity. Each activity is conducted through ac-
tionsofanindividual, directed towards an object (McGrath &
Uden, 2000). An action isasingle task with a goal performed
to achieve a self-contained, preconceived result relevant to
the overall activity. Actions are performed by a sequence of
operations. Operations are the work functions or routines,
with each action determined by the actual conditions and
contexts of the action during its performance.

Because activities are not static, but more like nodes
crossing hierarchies and networks, they are influenced by
other activities and other changes in the environment. Exter-
nal influences change some elements of activities, causing
imbalances between them (Kuutti, 1996). Contradictionsare
the terms given to misfits within elements, between them,
between differentactivities or differentdevelopmental phases
of the same activity. They manifest themselves as problems,
ruptures, breakdowns, clashes and so forth. Activities are
virtually always in the process of working through contra-
dictions that subsequently facilitate change.

The concept of contradiction is important in activity
theory. According to Engestrom (1987), any activity system
has four levels of contradictions that must be attended to
in analysis of a working situation. Level 1 is the primary
contradiction. It is the contradiction found within a single
node of an activity. This contradiction emerges from tension
between use value and exchange value. It permeates every
single corner of the triangle and is the basic source of insta-
bility and development (Engestrém, 1987). Primary contra-
diction can be understood in terms of breakdowns between
actions or sets of actions that realise the activity. Secondary
contradictions are those that occur between the constituent
nodes. For example, between the skills of the subject and
the tool he/she is using, or between rules and tools. Tertiary
contradiction arises between an existing activity and what
is described as a more advanced form of that activity. This
may be found when an activity is remodelled to take account
of new motives or ways of working. Quaternary contradic-
tions are contradictions between the central activity and the
neighbouringactivities, forexample, instrument-producing,
subject-producing, and rule-producing activities.

Benefits of Activity Theory for HCI
Design and Studying of Adoption

Firstly, there are several benefits of using activity theory
for designing usable interfaces for portals. Among these is
that activity theory:

. offers an approach to conceptualise relationship be-
tween individuals, communities, technologies, and
activities;

. models expertise asan active, collective phenomenon,
and inthe importance itascribesto collective learning;
and

. provides the understanding of context, in which com-
puter supported activities take place during designand
evaluation.

The author concurs with Engestrom (1999) that activity
theory offers benefits for the analysis of innovative learning
at work (Engestrom, 1999). The benefits include:

. Activity theory is deeply contextual and oriented at
understanding historically specific local practices, their
objects, mediating artefacts, and social organisation
(Cole & Engestrom, 1993).

. Activity theory is a developmental theory that seeks
to explain and influence qualitative changes in human
practices over time.

. The use of mediating instruments. This mediating
instrument makes it possible for an instrument to
mediate and change a supporting activity as subjects
invent their activities’ context.

. Activity theory enables the study and mastering of de-
velopmental processes. It regards contexts as dynamic
systems mediated by cultural artefacts. In activity
theory, contexts are seen as internally contradictory
transformations, which imply transformations and
discontinuous development.

Three principles from activity theory have important
implications for our study. These are context, development
and contradictions.

Context

In activity theory, activity and context cannot be separated.
The activity system itself is the context. Context is therefore
the activity system, and the activity system is connected to
other activity systems.

In activity theory, context is not persistent and fixed
information. Continuous construction is going on between
the components of an activity system. Humans not only use
tools, they also continuously renew and develop them, either
consciously or unconsciously. They not only use rules, but
also transform them.

In the design, it is important to understand how things
get done in a context, and why. This is because different
contexts impose different practices. To analyse context, we
need to know the beliefs, assumptions, models, and methods
commonly held by the group members, how individuals
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refer to their experiences on other groups, what tools they
found helpful in completing their problem, and so forth.
In addition, there are also external or community driven
contexts. These include issues such as (Jonassen & Rohrer
Murphy, 1999):

. What type of limitations are placed on the activity by
the outside agencies?

. How are tasks organised among the members of the
group working toward the object?

. What is the structure of the social interaction surround-
ing this activity?

. What activities considered to be critical?

. How flexible is the division of labour? How well are
these roles and their contributions being evaluated?

. What formal or informal rules, laws, or assignments
guide the activities in which people engage?

Situated Context

The context within which a portal is adopted comprises
of social, organizational, and technical issues that can be
analysed at different levels of abstraction. Furthermore,
the temporal interconnectedness needs to be taken into ac-
count explicitly (Pettigrew, 1990). Activity theory is ideal
for analysing the adoption or diffusion of portals in an
organization. The reason is that activity theory emphasizes
the importance of a systemic analysis of an organizational
setting by considering it as a network of activities

Development

Activitiesare notstaticorrigid, they are constantly evolving.
To understand a phenomenon means to know how it has de-
veloped intoitsexisting form (Kaptelinin, 1996). Thisapplies
to all the elements of an activity. The current relationship
between subject and object includes a condensation of the
historical development of that relationship (Kuutti, 1996).

History is also important because it is not simply an
event in the past, but also is alive in the present and may
shape the future. The structures and behaviour of today’s
learning reflect culture and circumstance-specific histori-
cal development (McMichael, 1999). Historical analysis
allows existing and emerging organisational structures to be
examined as the result of their evolutionary development,
sometimes intentional and othertimes not. This means that
we must also describe and analyse the development and
tensions within the activity system (Boer, van Baalen, &
Kumar, 2002).

Activity theory provides us a way of understanding the
adaptation of portals. It helps to determine the ways in which
artefacts are made sense of in everyday activity through
historical context. This provides a basis for designing new
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technological artefacts that mediate activity in ways that are
sensible and meaningful to the user. Based on the historical
perspective, artefacts such as portals are not merely to be
seen in functional terms, but as objects that bear meaning.
The historical context can be reflected through its descrip-
tion of the activity system. It depicts the portal as an artefact
that mediates between users and their uses. Recognising
this historical context allows for an understanding of why
an artefact has taken on such a role.

Contradictions

Contradictions are present in every collective activity. They
indicate emergent opportunities for the activity development.
Contradictions are not weakness, but signs of richness, and
of mobility and the capacity of an organisation to develop
rather than function in a fixed and static mode. They are
not points of failure or deficits within the activity system in
which they occur. They reveal the growing edge of the activ-
ity system, the place where growth buds are able to expand
and expansive development takes place (Foot, 2001), and
are starting places, not ending points. Contradictions are
not problems to be fixed, and they cannot quickly transcend
through technical solutions. Engestrom (2001) defines con-
tradictions as historically accumulating structural tensions
withinand between activity systems (p. 137). Contradictions
demand creative solutions.

CONCLUSION

It is our belief that there will be more Web sites on the In-
ternet. These Web sites will get bigger, and the content will
be more diverse. New services will be developed. Portals
of the future will be more business-oriented, user centred,
and integrated. For the portals to be usable, they must be
designed so that they are easy to use and meet the users’
needs. Activity theory offers a theoretical approach that
overcomes the limitations of tradition interface design. It
takes into account the actual human activities and context
of use. A highly usable portal would enable the fast adoption
of portals. To study how portals are adopted, it is important
to take the historical development into account. There are
internal as well as external activities that have impact on the
organisation portals. Activity theory provides us the powerful
means of studying these different factors.
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KEY TERMS

Activity Theory: Incorporates the notions of intention-
ality, mediation, history, collaboration, and development
(Nardi, 1996).

Diffusion: The means by which an innovation is com-
municated through certain channels over time among the
members of a social system (Rodgers, 1995).

Portal: A group of services provided electronically,
through the Web, to a set of users.

Primary Contradiction: Can be understood in terms of
breakdowns between actions or sets of actions that realise
the activity.
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Quaternary Contradictions: Contradictions between
the central activity and the neighbouring activities.

Secondary Contradictions: Those that occur between
the constituent nodes.

Situated Context: The context within which a portal is
adopted comprises of social, organizational, and technical is-
sues that can be analysed at different levels of abstraction.

Tertiary Contradiction: Arises between an existing
activity and what is described as a more advanced form of
that activity.
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INTRODUCTION

The World Wide Web (WWW) has led to the advent of the
information age. With increased demand for information from
various quarters, the Web has turned out to be a veritable
resource. Web surfers in the early days were frustrated by the
delay in finding the information they needed. The first major
leap for information retrieval came from the deployment of
Web search engines such as Lycos, Excite, AltaVista, etc.
The rapid growth in the popularity of the Web during the
past few years has led to a precipitous pronouncement of
death for the online services that preceded the Web in the
wired world. Though everyone lauds the Web for offering
unlimited opportunities to explore and discover new things,
many still want someone else to aggregate a variety of in-
teresting and useful content in one place instead of creating
massive and unwieldy bookmark files in their browsers.
These new online services are Web sites, which deliver the
old formula of content, community, and core services, but
in a new package and transformed as Web portals (Rao,
2001). Though these tools (Web portals) are not yet available
everywhere in the developing world (in Africa particularly),
they are spreading rapidly and present a unique opportunity
for developing countries (like African countries) to benefit
most from the current unfolding technological revolution
(Denning, 2004). This article sets out to give an overview of
African Web portals. After giving background information
of Web portals, it goes further to briefly describe evolution
of African Web portals, their roles, types/categories, prob-
lems of the continent’s portals, as well as future trends, then
suggests strategies for enhancing portals development in the
continent. The article intends to introduce readers to Afri-
can Web portals and enable them to know where to access
conglomerate information about the continent.

BACKGROUND

There are various definitions ofa portal. Aportal isaderivative
of the Latin word porta, which means a gate. Consequently,
Daigle and Cuocco (2002) define a portal as “a gate, a door,
or entrance” (p.109). The word portal refers to gateway, and
in the context of the Web, a site that is, or proposes to be, a
major starting site for users when they get connected to the
Web or one that users tend to visit as an anchor site, which
hosts content from multiple Web sites. Portals need not nec-
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essarily create content themselves, but host it by packaging
content from third party providers, organize it to suit their
target audience, and make revenue through advertisement
(Rao, 2001).According to Georgick (2004), several sites that
serve as a clearinghouse for a particular service or interest
group call themselves portals, but can be more appropriately
described as a collection of links; that in a stricter sense of
the term, porter must integrate a mix of services and deliver
to the end user as one seamless package.

Services must be more than discovery—more than just
links. Portals need to provide integration of information
sources for both searching and for the location and de-
livery of materials; this content (sources) may be located
anywhere--within the site, other sites on the Web, inside or
outside the organization, and may be in any format (Murray,
2002). Aportal “provides personalized access to information,
applications, business processes, and much more” (Micro-
soft Corporation, 2005 p. 1). Portals are generally content
aggregators and provide Web users personalized access to
personalized information. They provide search capabilities
and allow users to customize the content of the aggregated
information displayed in a single Web interface. There are
varioustypes of portals. There are information portals, enter-
prise portals, community portals, services portals, corporate
portals, general portals, specialized portals, vertical portals,
horizontal portals, regional portals, education portals, library
portals, etc.

AFRICAN PORTALS

There has been tremendous growth in the diffusion and
adoption of the Internet in the African continent in the past
decade. For instance, in 1996 only 11 of the African countries
were online, but by the end of 2000 all 54 countries had
achieved permanent connectivity, although this is mainly
confined to the capital cities with very few secondary towns
and cities being connected (Gyapong, 2002). Thisgrowth has
been mainly due to the proliferation of cyber cafés, which
are used by those who have no other means of accessing
the Internet (Adomi, Okiy, & Ruteyan, 2003; van Brakel
& Chisenga, 2003).

African Internet user growth rate ranks first in the world
(429.8%) (Internet World Stats, 2005). With the number of
African Internet users growing steadily, there has been need
for African portals (Afrol.com, 2000) to meet their needs.
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Accordingly, Web portals have been spreading across Africa
in large numbers offering diverse free information about
the continent. Portals devoted to African continents have
been on the increase for over a decade. Though there was
only one known African Web portal—Mbendi (http://www.
mbendi.com) founded by Mbendi Information Services,
Cape Town, South Africa in 1995 to enable business people
to access African business opportunities (Mbendi Informa-
tion Services, 1995)—Afrol.com (2000) states that there are
at present, tens of thousand of sites and home pages from
Africa on the Internet.

ROLES OF AFRICAN WEB PORTALS

African Web portals are intended to play some significant
roles to the African and other Web users in various ways:

. Coping with the Mass of Web/Internet Resources
around Africa: African portals are aimed at assisting
Africansand everybody else interested in Africacoping
withthe Internetand locating reliable information about
the continent. This is more so as there are thousands
of sites and home pages from and around Africa on
the Net and there is steady stream of new sites from
all parts of Africa. A portal helps the user find his or
her way as it has links to the most basic places easily
accessible and gathers, sorts out, and categorizes the
information that is of interest and offers needed service
(afrol.com, 2000).

. Solution to the Problem of Paucity of Local Con-
tent: Mutula (2004) laments that there is little African
local content available and people therefore resort to
contentgenerated from outside Africathatis published
and contains values that are peculiar to their cultural
practices. African research is suffering because the
means to publish research results have been lacking
and the results on which to develop further research
are not disseminated but indigenous publication is
essential to the emergence of the African academic
community enterprise (Rosenberg, 2002). However,
the advent of electronic publishing over the Net has
provided opportunity to improve distribution of acces-
sibility to research from developing countries (Chan,
Kirsop, Costa, & Arunachalam, 2005). African Web
portals provide means for publishing the continent’s
local contents/research and for making them accessible
to the African and international community.

. Provision of Free Means of E-Communication to
African Web Users: It has been discovered by Akin-
seinde and Adomi (2004) that most technical education
students in Nigerian universities have free Web-based
e-mail addresses/accounts. Reasons adduced include
that free Web-based e-mail services/accounts are
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accessible from any part of the world, they are free
and can therefore be used without financial stress,
they are more reliable than institutional/commercial
based e-mail services, and that students do not even
have access to institution e-mail services. Though
this research is on students and conducted in Nigeria,
the findings reflect other categories of Internet users
in Africa. Since the Web portals include free e-mail
services, most users take advantage of them in Africa
and use them for communication purpose.

TYPES/CATEGORIES OF
AFRICAN PORTALS

African Web portals can be categorized in two ways. The
first category is based on geographical coverage while the
second is based on content/subject coverage.

Geographical Coverage

There are three types in this category (clickafrique.com,
n.d.):

. General Portals: These are portals that focus on the
whole of the African continent. Some of them are listed
in Table 1.

. Regional Portals: These are portals that focus on re-
gions of Africa. Anexample is Le Monde du Mahgreb,
which is a portal for the Mahgreb (North Africa).

. Country/National Portals: African country/national
portals devote their contents to the countries they
originate from. Some country portals are depicted in
Table 2.

Content/Subject Coverage

Two types exist in this category: General and specialized.

. General Portals: General subject African portals focus
on different topics on Africa. That is general African
information-politics, business, education, entertain-
ment, free e-mail, forums, etc.

Examples include Warm Africa (http://www.warma-
frica.com), AllAfrica.com (http://allafrica.com), and
Afrionline (http://www.afrione.com).

. Specialized African Portals: Specialized portal focus
on an aspect of life, that is they restrict themselves to
one subject coverage. Some examples are Mbenidi
(http://www.mbendi.com), this portal is on African
business opportunities and AfricanPoliticsOnline
(http://www.africapoliticsonline.com), an Internet
resource for African politics.
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Table 1. Select list of African general portals (Adapted from http://www.clickafrique.com and #Zttp://www.financewise.
com/public/edit/africa/links/af-internetp.htm)

Portals Description/Focus Site
Africa. De Portal and links to African Web sites. http://www.africade.com
Find Africa An Afr_lcan resource portal with news, business, http://www findafrica.com
entertainment, and more.
Jamboweb Web pqrtal, se{irch engine, a'nd Web sites directory http://www jamboweb.com
promoting African information.
Warm Africa African community portal, news, free e-mail, forums. http://www.warmafrica.com

*Africapoliticsonline

African politics, African portals.

http://www.africapoliticsonline.com/html.

ClickAfrique

Directory of African Internet resources.

http://www.clickafrique.com

Mbendi

African business Web site, coving miming, energy, and
international trade Web sites.

http://www.mbendi.com

Note: *Personal addition

Table 2. Select list of African country portals (Adapted from http://www.clickafrique.com)

Country Portal Description/Focus Site
Algeria Les Announces Algerian portal and Internet directory. http://www.announces-dz.com
Benin . . . . .
Benin watch Beninois portal and directory of Web site. http://www.beninwatch.com
Beningate.com Portal to the Benin Republic. http://www.beningate.com
Botswana e-Dumela.com Online portal and community for Botswana. http://www.edumela.com
Cameroon Cameroon.net A portal to Cameroun. http://www.Cameroon.net

Central African

Sangonet.com

Portal for the Central African Republic.

http://www.sangonet.com

Republic
Gabon Internet Africa Portal to Gabonese. http://www.gabon-net.com
Akwaaba.com Ghanaian portal and directory of the Internet. | http://www.akwaaba.com.gh
Ghana
Homeview Ghana Ghanaian Internet portal. http://www.homeviewghana.com
Libya Libya Online Libyan portal. http://www.libyanonline.com
Net Nigeria Portal and directory for Nigeria. hitp://www.netnigeria.com
Nigeria . ..
Nijacol Online portal for Nigerians by Nigerians. hitp://www.nijacol.com
South Africa South African Online South African portal and search directory. http://www.southafrica.co.za
Tanzania Tanzania start A Tanzanian portal. http://www.start.co.tz
Zimbabwe AllZimbabwe.com Zimbabwean Web portal. http://www.allzimbabwe.com
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FEATURES OF AFRICAN
WEB PORTALS

Key features of African Web portals are presented next:

Personalization

. User profiles.
. Provision for subscribing to and un-subscribing from

channels.

. User-defined interface.

Searching

. Inclusion of search engines to enable users to explore
the site.

. Directory listing.

Communication/Sharing

. Free e-mail services/account.
. Contact information.
. Time.

. Calendars.
. Horoscopes.

. Submission of content/document sharing.
. Planners.

. Chat.

. Forums.

. Bulletin/message boards.

. Classification of content.

Information Management
. Bookmark managers.
° News and announcements.

. Information channels such as weather, horoscopes,
sports, stock prices, etc.

Authentication and Security

. Login/sign in/Register.
. Time out.

Administration

. Free-home pages.
. Web-based administration.

These features enable the portal users to explore the sites
and maximize the use of their contents.
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PROBLEMS OF AFRICAN PORTALS

Though the adoption and diffusion of Internet is growing
in Africa, it cannot yet be said that Web portals have been
widely/extensively adopted in the continent. This is due to
some factors, which are enumerated next.

. Reluctance to Create Portals by Corporate Orga-
nizations: Companies are yet to commence creating
employee portals. Rudnick (2004) states thatemployee
portals are struggling and lag behind their commer-
cial brethren not because of technical reasons but
organizational; that disengagement at the top, insuf-
ficient innovations, changing user expectations, poor
collaboration among stakeholders, inadequate focus
on return on investment, and issues such as funding,
navigation, and governance all hinder employee
portal’s creation and success. Libraries have also not
yet taken advantage of portals technology as they
have not started creating portal sites. In Africa, some
educational institutions (especially tertiary institutions)
and corporate organizations have computers, but only
few of these computers are connected to the Internet
(Adomi et al., 2003); libraries have been very slow
in establishing presence on the Web (Adomi, 2005).
Reasons for slow pace/reluctance of organizational ap-
plications of the Web are high cost of connectivity and
the poor state of and high telecommunication charges
(Adomi et al., 2003), funding, limited skills, limited
opportunities for training, and continuing education
(Adomi, 2005a). The Web portals that are prevalent at
presentin Africaare commercial portals, which mostly
depend on advert placement for survival/sustenance.

. Poor Data Transmission Quality Resulting from
Low International Bandwidth: In Africa, high
international tariffs make it difficult for Internet
service providers (ISPs) to obtain adequate Internet
bandwidth for delivering Web pages over the Internet
(Adomi, Adogbeji, & Oduwole, 2005; Sonaike, 2004).
The Internet industry in Africa is constrained by low
international bandwidth and high dial-up tariffs as
well as high cost of PCs (Mutula, 2003). For instance,
African universities, outside of South Africa, are
paying over $55,000 per month for 4Mbps inbound
and 2Mbps outbound. This figure is about 100 times
more expensive than their equivalent prices in North
America or Europe (INASP, 2003).

. Limited/Poor Telecommunication Infrastructure:
Internet/Web developmentand applications are greatly
hampered by poor telecommunication infrastructurein
the African continent (Adomi, 2005a, 2005b; Mutula,
2003; Sonarike, 2004). The poor status of the infrastruc-
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ture in Africaisattributable toanumber of factors. Most
governmentsare still reluctant to completely free their
communicationservicesand some suchas Morocco and
Tunisia regulate access to the Internet. In Kenya, the
governmenthas been dragging its feet to issue licenses
for VSAT connections that would enhance rollout of
telecommunication services to rural areas even when
UUNET (an Internet service provider) had offered to
connect the schools. Information technology has not
effectively been integrated in the development agenda
of governments’ plans (Mutula, 2003).

. Low levels of Internet Literacy/Awareness: Low
level of Internet literacy among Africans has been re-
ported by some scholars (Adomi, 2005a, 2005b; Adomi
et al., 2003; Rosenberg, 2005). Most of the manage-
ment staff in organizations/firms/institutions are not
ICT literate. As a result of this, they lack awareness
of the benefits their organisations/firms/institutions
can derive from adoption and applications of Web
portals.

. Frequent Electricity Failures: The electricity situa-
tion in Africa also hampers Internet/Web development
and applications (Adomi, 2005b; Adomi et al., 2003;
Rosenberg, 2005). When power cut occurs, a Web
portal hosted in affected areas in Africawould normally
be unavailable as the server would be shut down. In
order to ensure that Web users are not disappointed
by outages, most IT firms—ISPs, Web hosting firms,
cybercafes, etc. acquire and install stand-by electricity
generating plants, which are switched on as soon as
power cuts occur (Adomi et al., 2003).

FUTURE TRENDS

In the context of the World Wide Web, a portal is the next
logical step in the evolution toward a digital culture (Daigle
et al., 2002). Portal technology is still at the infancy stage
in Africa. Though commercial portals are the prevalent
ones in the continent, there is a likelihood that corporate
organizations will, in large number, create Web portals for
their employees/clients given the spiral growth in Internet
usage in the continent. Creation of awareness through media
campaign and over the Net on the values of portals and the
need for their adoption is capable of making portals to be
widely adopted and used in Africa. There is need for surveys
on the extent of adoption and use of Web portals not only in
Africa but other parts of the world, how Web portal technol-
ogy adoption/application can be enhance and managed in the
continent, sources of funding for African portals, strategies
for making Africans more Internet literate among others.

CONCLUSION

Web portals are content aggregators, which provide users
with personalized access to information. They act as a start-
ing point for most users of the Web in need of information.
Though portals are not available in every part of the African
continent, they are however springing up rapidly. There
are general, regional, and national. as well as general and
specialized African portals, which are in existence to assist
those interested in Africa cope with available information
on the Net and to address the problem of paucity of local
content. Problems of reluctance of organizations/institutions
to create portals, low international bandwidth, limited/poor
telecommunication infrastructure, low level of Internet lit-
eracy, and frequent electricity failures hamper widespread
application and use of Web portals in Africa. However,
frantic efforts on the part of corporate organization to cre-
ate portals, expansion/improvement of telecommunication
infrastructure, bandwidth, and electricity supply, as well as
creation of awareness are likely to increase creation and use
of portals in African continent.
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KEY TERMS

Aggregators: Aggregatorsare sites on the Web that bring
together contents from multiple Internet sources.

Browser: A program that allows a user to access infor-
mation on the Web.

Cyber Cafes: Places where entrepreneurs provide In-
ternet public access services for a fee.

Customization: Inbuilt functionality, which allows
the user to manipulate the contents of a portal to suit his
needs.

Local Contents: This has to do with the body of
knowledge and research related to a particular locality/com-
munity.

Online: A device or something that is connected to or
available via computer network(s).

Personalization: Inbuilt functionality in a Web portal
that allows users to select and receive information relevant
to their needs and roles.



47

Analyzing Competition for a Web Portal

Ch. Z. Patrikakis
National Technical University of Athens, Greece

A. Konstantas

Informatics Laboratory, Agricultural University of Athens, Greece

M. Koukouli

Informatics Laboratory, Agricultural University of Athens, Greece

N. Manouselis

Informatics Laboratory, Agricultural University of Athens, Greece

A. B. Sideridis

Informatics Laboratory, Agricultural University of Athens, Greece

INTRODUCTION

According to the Food and Agriculture Organisation of the
United Nations (FAO, 2005), organic agriculture (OA) is
“a holistic production management system which promotes
and enhances agro-ecosystem health, including biodiversity,
biological cycles, and soil biological activity.” Inrecentyears,
the rapid evolution of the Internet has given the opportunity
to create a large number of Web sites, Web portals, and other
information resources concerning OA (for the remainder
of this article, we will refer to them as OA information re-
sources). The ultimate goal behind these attempts has been
the dissemination of information to farmers, traders, agri-
culturists, consumers, and even children, and the provision
of specialised services on OA. This has lead to a plethora of
Web-based information systems and inevitably, has created
the need for a detailed analysis on the positioning of a new
Web portal regarding OA before proceeding to design and
implementation. Dibb et al. (Dibb, Simkin, Pride, & Ferrel,
2007) define positioning as “the process of creating an image
for a product in the minds of target customers.”

To identify, as realistically as possible, the structure
and content of a new OA portal that will cover the needs of
OA actors (as these will be described later in the article),
the current situation of the existing online OA information
resources (such as portals, Web sites, Internet resources,
SMS, and e-services) should be examined first (Sideridis,
Patrikakis, & Manouselis, 2005a). This article presents the
results from the analysis of 180 OA information resources.
This analysis allowed identifying the main trends in related
competition and positioning a new OA portal named “Bio@
gro” (Sideridis, Costopoulou, Patirkakis, Manouselis, &
Stalides, 2005b) among these dimensions.

ORGANIC AGRICULTURE ACTORS
AND THEIR NEEDS

Inorderto have aclear view of the European OAvalue chain,
itis necessary to distinguish its actors, their roles, and needs.
These are the following (Costopoulou, Karetsos, Ntaliani,
Gidarakou, & Sideridis, 2004):

. Organic farmers (individuals or groups of farmers),
who produce organic products and are interested in
selling them and buying plant-breeding material and
seeds

. Traders, who buy and distribute organic products

. Processing companies, which purchase organic prod-
ucts and use it as raw material for the production of
secondary products

. Consumers/citizens, who want to be informed about,
or buy, organic products

. National governmental organisations and agencies
(e.g., Ministries of Agriculture), which are responsible
for the provision of all the necessary legislation and
support, and the coordination of developing initia-
tives

. Organizations for the certification and supervision of
agricultural products, which are the pertinent bodies
for the evaluation and supervision of the certification
organizations, the allowance of the national certifica-
tion sign for organic products and the control of their
trading

. Certification and inspection organizations, which are
the exclusive certification bodies for organic farmers

. Research institutions and universities, which are in
charge of the research for technological improvement
and development of the OA sector
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. Agronomists, farmadvisors, and consulting firms, who
inform other OA actors, such as organic farmers

. European Union (EU) agricultural agencies, which
are responsible for OA activities in Europe

In order to analyse the level of OA information that
these actors have access to online, we performed a survey
on the current situation of OA information resources. The
goal of this survey has been to outline the current status of
OA-related information in the Internet.

METHODOLOGY OF THE SURVEY

In order to identify the market trends and needs, and to help
positioning the new Web portal in the vast amount of rel-
evant competition (Tatnall, 2005), a survey based on a large
sample of worldwide available OAinformation resources has
been conducted. To identify main trends in OA information
sources, a collection of information resources’ attributes
has been created, according to the relevant literature (e.g.,
Barnard, 2001; Large, Beheshti, & Cole, 2002; Morville &
Rosenfeld, 2002; Preece, Rogers, & Share, 2002; Sampson
& Manouselis, 2005). The list of attributes examined for OA
information resources is presented in Table 1.

In order to identify OA information resources, various
Internet search engines were used, with Google (http://www.
google.com)and Yahoo (http://www.yahoo.com) as the main

Table 1. Attributes used for OA information resources analysis
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ones. After a detailed search, 180 OA information resources
from different countries and in different languages have
been collected. It has to be mentioned that due to linguistic
obstacles (e.g., for sources in the Chinese language), our
survey sample mainly consisted of European, USA, Cana-
dian, and Australian OA links. A complete listing of the Web
sites evaluated can be found in “Bio@gro market survey and
positioning” (Bio@gro, 2005).

In the context of the survey, a multilingual team (con-
sisting of Greek, German, Romanian, and Cypriot experts)
took over the analysis of the collected sample, upon the
aforementioned attributes for each of the 180 OAinformation
resources. The acquired information was processed with the
use of SPSS statistical package (http://www.spss.com).

SURVEY RESULTS

In the following paragraphs, the results of the survey upon
each of the examined attributes are presented.

Technical Trends

Type

The collected resources have been classified in the fol-
lowing categories (based on the definitions of Webopedia,
http://www.webopedia.com):

Used in Identification of
ATTRIBUTE NAME DESCRIPTION - -
Technical Service Content
Trends Trends Trends
Type of OA information resources: a simple Web site, a Web
Type L - X
portal, or another type of online information resource.
Content Language Language(s) used by OA information resources for their content. X
Geographic Coverage | Geographic coverage of OA information resources. X
Launch Date Launch date of OA information resources. X
Last Update Last update of OA information resources. X
Thematic Area Thematic area(s) that OA information resources cover. X
Mission Mission(s) of OA information resources. X
Services Service(s) that OA information resources offer. X
Charging Scheme Way in which OA information resources charge their services X
Funding Funding sources of OA information resources. X
Target Group Target group(s) that OA information resources aim at. X
Content Type Conten_t type o_f OA information resources, which can be static, X
dynamic, or mixed.
Technology Technology that OA information resources use. X
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Figure 1. Type of OA information resources

Figure 2. Number of content languages on OA information
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. Simple Web Site: Asite (location) on the World Wide
Web. Each Web site contains a home page, which is
the first document users see when they enter the site.
The site might also contain additional documents and
files. Eachsite is owned and managed by an individual,
company, or organization.

. Web Portal: AWeb site or service that offers a broad
array of resources and services, such as e-mail, forums,
search engines, and online shopping malls. The first
Web portals were online services that provided access
to the Web, but by now most of the traditional search
engines have transformed themselves into Web portals
to attract and keep a larger audience.

. Online Information Resource: Any other type of
online information content source or content manage-
ment system that collects and stores data online.

As depicted in Figure 1, half of the OA information re-
sources (50%) may be classified as simple Web sites, while
47.2% as Web portals. A very small percentage are other
types of information resources (2.8%).

Content Language

Regarding the content language used, the survey revealed
that most of the OA information resources (73.9%) present
their content in one language, while only a small percentage
(14.4%) in two or more than two (11.7%). As for the most
popular content language among OA information resources,
this is English with a percentage of 68.9%, followed by all
the other languages. This was expected, since most of the
OA information resources use the English language besides
their native language, in order to promote their content to
more users. Figure 2 and Figure 3 present these results.

Geographical Coverage

Regarding the geographic coverage, this varies from national
level to international or even global level. As it can be seen
in Figure 4, the majority of the OA information resources
(66.1%) aim at a national coverage, in contrast with those
that aim at a global level (23.9%).
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Figure 4. Geographic coverage of OA information resources
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Figure 5. Launch date of OA information resources
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Based on the launch date of OA information resources, we
can draw conclusions regarding the period that OA was in-
troduced in the Internet. Unfortunately, as Figure 5 clearly
indicates, a large percentage of OA information resources
(75.6%) do not include any information about their launch
date. The only conclusion we can safely report is that a
percentage of 8.3% first appeared in the period 1995-1999,
while 16.1% in the period 2000-2005.

Last Modified

It should be noted that an important attribute is the date of
the last update of OA information resources. This attribute
indicates if an online OA source is active and what is its
update frequency. According to the results of our survey, only
23% of the OA information resources examined included
information regarding their last update, and of these most
were updated during 2005. The following graph presents
these results in the form of a pie chart.
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The technology used is defined in terms of programming
languages used, and has been identified as varying mainly
between:

. HTML (Hyper Text Markup Language)
. ASP (Active Server Pages)

. PHP (Hypertext Preprocessor)

. JavaScript

. XML (Extensible Markup Language)

As it is depicted in Figure 7, the technology used in
most of the OA information resources was HTML (62.8%),
while 11.7% used ASP, 7.8% PHP, 3.3% JavaScript, and less
than 1% XML. On 11.1% of the OA information resources
studied, the technology used was not reported or could not
be identified.
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Figure 7. Technology of OA information resources
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Figure 8. Mission of OA information resources
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Service Trends . Less than 20% (17.2%) of studied OA Web sites, por-
tals, and information systems serve as online market
Mission for OA products and services.

. 10% of OAWeb sites, portals, and information systems
are involved in OA certification affairs (i.e., certifi-
cation bodies, certification documents, and product
labeling.).

. And 20% of OA information resources set as their
mission: job opportunities on OA, research on OA,
and other related services.

According to our analysis:

. 81.1% are designed for informative purposes (i.e.,
what is OA, what are OA principles).

. 55.6% serve as education tools (i.e., how to apply OA,
Best Practice Guides)

. 41.1% of OA Web sites serve as business-commerce
(e-business, e-commerce) promoters about OA prod-
ucts and services.

. 21.1% give information or links to government stan-
dards, services, and institutions related to OA, while

. 20% include OA legislation and standards in their
main page.

Agraphical representation of the resultsis given in Figure
8. Consequently, rendering of OA information, education,
and e-business/e-commerce on OA products and services
are defined as the main mission of existing OA information
resources, in response to the major needs of OA sector.
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Table 2. Description of the services provided by OA information resources

SERVICE DESCRIPTION
Alert Users Alerts users for forthcoming disasters.
Calendar Marks and prompts of important OA dates.
Catalog Presentation of the source’s content in a form of indexed list.
Certification Instructions about how to certify OA products.
Community The a}bility t