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INTRODUCTION

In the new economy, companies require employees
who are willing and able to continue learning. Work-
place learning is the key factor and an essential
element in the personal and professional develop-
ment of employees. It is the main means by which
they improve their work, and it is a key strategic
element in achieving organizational objectives and
goals, leading directly to enhanced competitive ad-
vantage.

Workplace learning takes place on the job and on
the Web; it takes place at home, at conferences, in
training facilities and through virtual corporate uni-
versities, to name a few. It is a process that can be
as individual or as collaborative as the situation
requires. Outcomes should be the development of
the employee’s knowledge, skills, values, attitudes
and actions in relation to the workplace environ-
ment.

Learning technology solutions have the power to
integrate the process of work and learning to im-
prove knowledge and, hence, job competence and
performance. Working then becomes an integration
of learning and performing, facilitated by a disci-
pline-specific technology that adapts to the unique-
ness of the individual using it. Learning technologies
are not only about delivering education, learning or
training electronically. The field of learning tech-
nologies is a multidisciplinary one that includes learning
theory and instructional design, training, distance
education, information communication, cognitive
science, performance improvement, process and
quality improvement, knowledge management, elec-
tronic performance support and human resources.

Learning and training delivery solutions combine
a variety of appropriate low- to high-end technolo-
gies with an assortment of suitable instructional
designs and theories. The objective is to aid, improve
or complement a person’s learning experience.

Learning technologies have been and still are any-
thing from a video to a drill and practice computer
tutorial, to a sophisticated business simulation or
knowledge management tool. In the past, learning
technology solutions included laser discs, audio,
computer projection, video conferencing. Today,
they include these devices but also extend to highly
interactive, networked learning modules that are
available to the desktop. Learning technologies in-
clude information retrieval systems, productivity and
communication tools, and cognitive tools for just-in-
time learning, such as electronic performance sup-
port.

Today’s networking technologies help to turn
work environments into open systems, where the
sharing and accessing of expertise and knowledge is
commonplace (Osgoode, 2000). Under these cir-
cumstances, individual employees are responsible
for driving their own learning and do not have to wait
until the next time a course they require becomes
available. The course is available any time they need
it, as many times as they need it. If this system
works, individuals can learn faster, allowing
organisations to learn more quickly.

ONLINE LEARNING ENVIRONMENT

Traditional arguments for in-class training vs. tech-
nology-based online learning have included the im-
mediate availability of an instructor for the students,
and the higher status that formal certificates have
when delivered through classroom training. Until
recently, these pro’s on the classroom side have
addressed weaknesses on the technology side. With
improvements in technology, these weaknesses are
disappearing. Computer-based training weaknesses
often include that there is no expert on hand and that
it is difficult to design a product that can handle all
questions well. With the emergence of Web-based
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synchronous and asynchronous learning tools, facili-
tation of learning content delivered through a com-
puter is improving.

In spite of these improvements, there are still
some obstacles that diminish success of online learn-
ing in practice or at least limit its wider acceptance.
In many less-developed countries, users still face a
lack of networking opportunities, and so-called com-
puter illiteracy is still a problem, especially for older
generations. Isolation problems of individual learn-
ers and, consequently, certain loss of motivation due
to limited stimulation and reinforcement, are the
result of limited interaction foreseen in the design of
learning environment or users’ uneasiness with com-
puter-supported communication.

A generic model for an online learning environ-
ment consists of two basic building blocks: a virtual
textbook (learning resources) and a virtual class-
room, which consists of virtual community and man-
agement tools (Levy, 2003). These components are
bound together with open learning theory (Rugelj,
1999; Rosbottom, Crellin, Fysh, 2000).

Virtual Textbook

Virtual multimedia textbooks are a collection of
learning materials with some additional functionalities,
such as interactive computer-supported examina-
tion and access to dynamically changing information
resources.

Special attention needs to be paid to preparation
of courseware. It can be supported to a great extent
by different tools that can help in appropriate orga-
nization and structuring of course materials and can
simplify graphical design of courseware. Course
materials are available on the Internet for online
access, or on CD-ROMs for those who do not have
permanent access to the Internet. Learning materi-
als are thus gathered in more or less virtual multime-
dia textbooks. They can be a high-quality supple-
ment to existing learning materials or, in some cases,
an adequate substitute for ordinary textbooks (Rugelj,
1997).

To take advantage of the popularity of the WWW
and its browsers as well as other helper applications
(e.g., plug-ins, viewers, players, etc.), a research
group from the faculty of education of the University
of Ljubljana in collaboration with J. Stefan Institute
designed a learning environment based on the WWW

technology (Rugelj, 2001). This approach provides a
single unified interface for all system components
and their operations. Learners use a WWW browser
as a front-end interface to access learning materials.
Course materials include not only static components
such as text and images, but also active components
such as URL links and Java applets.

In many cases, virtual multimedia textbooks can,
due to their flexibility and interactivity, offer some
innovative solutions. One of the important exten-
sions of the virtual textbook is software for comput-
erizing tests and exams. Using such a tool, the
lecturer or author of course learning materials enters
questions on the study topic into the computer, and
people take the test sitting in front of their personal
computer. Examinations can be taken after the
course is finished to verify the results of education,
or during the course as a self-assessment tool that
can be used to improve efficiency of educational
process. The computer then marks the answers, can
give instant feedback and stores the answers for the
lecturer’s analysis.

Virtual Classroom

According to constructivist learning theories (Lefoe,
1998; Fosnot, 1996), the emphasis in technology-
based education should change from information
transmission to knowledge construction; from indi-
vidual to collaborative learning; from separate, non-
reusable teaching tools to integrated and adaptable
technologies; and from distance as an obstacle to
distance as an asset, favouring lifelong learning.

Due to the above-mentioned needs for collabora-
tion, a network-based learning environment requires
some tools for computer-supported communication
that allow students and lecturers to interact asyn-
chronously and synchronously. A virtual classroom
is a set of tools for collaboration and communication
support that allows collaboration between all partici-
pants in the educational process (i.e., lecturers,
tutors, learners) and gives them an impression of
learning in a community. Asynchronous forms in-
clude more traditional tools like e-mail and
newsgroups, while synchronous communication tools
comprise video and audio desktop conferencing
systems, shared whiteboards and synchronous text-
based conferencing tools. Several WWW-based
tools for cooperative information sharing have been
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