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ABSTRACT
Usually, the success of systems using automatic course se-
quencing depends strongly on careful authoring and foresee-
ing of all curriculum alternatives before any learning session
even starts. We believe that tutors, starting from a sim-
ple generic curriculum, and assuming that they have the
proper tools, can much easier create curriculum alternatives
as immediate response to the current learning situation. In
this paper we present a tool that provides a flexible en-
vironment for tutors allowing them to customize, and de-
velop the curriculum on-the-fly. However, since individual
tutoring is quite expensive we shortly discuss possibilities
for enabling automatic adjustment of course curriculum to
learners’ needs by combining on-the-fly curriculum alterna-
tives created by tutors with well-known automatic course
sequencing techniques.

Categories and Subject Descriptors
H.5.4 [Information Interfaces and Presentation]: Hy-
pertext/Hypermedia—Navigation; K.3.1 [Computer and
Education]: Computer Uses in education

General Terms
Experimentation, Human Factors
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1. INTRODUCTION
The basic learning scenario in Web-based training (WBT)

systems involves three user roles: authors, tutors and learn-
ers. Authors, who are usually experts in a particular subject
matter, i.e. they possess a good knowledge of that domain,
prepare a number of courses and publish them on the sys-
tem. Afterward, learners access the published courses to
acquire the desired new knowledge. Tutors usually only su-
pervise learners during their learning sessions, and answer
their questions about the presented learning material.

The learning curriculum in such a scenario is determined
by the navigational structure of a particular course. Usually,
this curriculum is a rather generic curriculum that is created
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by authors for a wide range of learners and does not take
into account the specific needs of a particular learner [3].

There exist a number of approaches to overcome this draw-
back in WBT systems. Usually, all of these approaches
deal with different methods for customizing the course cur-
riculum to learners’ needs. For example, pre-learning tests
might be applied to assess the knowledge level and cognitive
style of a particular learner. At the next step this infor-
mation is used to select the appropriate course curriculum
among a number of alternatives predefined by course au-
thors [5]. Other possibilities for improving curriculum cus-
tomization include adaptive hypermedia system techniques
such as adaptive navigation support [2], or intelligent tutor-
ing systems techniques such as dynamic course sequencing
[3]. These techniques are based on sophisticated learners’
models reflecting their knowledge and cognitive style and
a number of sequencing rules that are used to dynamically
infer the appropriate course curriculum.

Although all of these techniques represent powerful cus-
tomization mechanisms we believe that they also have cer-
tain limitations. Basically, these techniques are based on
two important preconditions. The first precondition is the
proper assessment of learners that is crucial for creating the
appropriate learner model. The second precondition is the
proper identification of relevant curriculum alternatives or
the proper definition of course sequencing rules. Both of
these preconditions need to be identified by authors before
any learning session starts. This can be seen as a quite
complex, and one of the most challenging tasks in applying
such techniques. Usually, the success of systems using the
above mentioned techniques depends strongly on careful au-
thoring and foreseeing of all possible learning situations, or
curriculum alternatives [4].

However, we believe that tutors, assuming that they have
the proper tools, can much easier customize the starting
generic curriculum as immediate response to the current
learning situation. Thus, they can tailor the curriculum to
the specific needs of each particular learner on-the-fly. For
example, tutors may extend the starting curriculum by link-
ing to external Web resources, learning material residing on
their local sites, etc.

In the next section we present a tool called Virtual Class-
room that was implemented as a part of the WBT-Master
system[7]. This tool strongly emphasizes the tutors’ role in
the learning process by providing a flexible environment for
tutors allowing them to customize the curriculum on-the-fly.
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2. VIRTUAL CLASSROOMS
Virtual Classroom consists of two major components: the

library of learning resources and course curriculum. Learn-
ing resources can be of any type. For instance, the courses
available in the system, simple documents, and Web re-
sources can all be a part of the library. On the other hand,
the course curriculum is a description of a particular learning
session. Thus, the curriculum explains what actions should
be performed by learners and in which sequence in order to
achieve a particular learning goal.

Basically, tutors work all the time just with the curricu-
lum and classroom library. Thus, at the beginning of each
learning session tutors create the starting curriculum and
select a number of learning resources for that curriculum.
As the learning session progresses they might need to mod-
ify the curriculum and/or the classroom library to adjust it
to the current learning situation.

Technically, this approach follows closely the SCORM sim-
ple sequencing model [1]. Thus, the classroom library pro-
vides learning content, which is then sequenced by means
of the course curriculum. The principal difference of our
approach compared with other similar approaches is in the
way how the course curriculum is developed, namely by tu-
tors as a response to current needs, questions, or requests of
their learners.

The Virtual Classroom tool was developed within the scope
of the CORONET project. The corporate application part-
ners deployed the tool for the on-the-work training of the
work force. They also evaluated the tool considering the
learning effectiveness, cost/benefit ratio, usability, etc. The
evaluation results were quite positive [8].

3. EXTENDING VIRTUAL CLASSROOMS
The positive cost/benefit ratio of the Virtual Classroom

tool is easily understandable. One of the evaluation part-
ners was a software training and consulting company offering
face-to-face training in the classical classroom settings. By
using the Virtual Classroom tool they were able to replace
some of their face-to-face sessions with online sessions, and
save for instance travel expenses in this way.

However, individual tutoring is usually quite expensive
and many organizations are not able to cope with the new
costs resulting from such an approach. For example, the
costs of individual tutoring at colleges or universities are
extremely high, and obviously this approach can not be ap-
plied in such organizations.

Therefore, we suggest combining the above described indi-
vidual tutoring approach with automatic course sequencing
techniques. We hope that with such a combination we can
achieve better results in automatic adjustment of course cur-
riculum to the current learners’ needs. This can be achieved
because, in our approach, curriculum customization is not
based on curriculum alternatives, or sequencing rules made
by authors before any learning session started. Rather, the
customization process is based on decisions made by tutors
during the previous learning sessions.

To implement this functionality a similar mechanism to
that used in active documents can be applied [6]. Active
documents can be seen as a viable alternative to pre-made
question/answer (Q/A) documents. In the case of pre-made
Q/A documents (e.g. system help documents) authors need
to foresee all possible questions that can be made by users of

a particular system and provide answers to those questions.
On the other hand, in the case of active documents questions
are answered on-the-fly by an especially designated user. Of
course, special mechanisms are implemented allowing that
after some of the questions are answered manually all other
questions might be answered automatically [6]. These mech-
anisms include text classification algorithms to determine
the similarity between questions, semantic analysis of text,
collaborative filtering algorithms to make use of similarities
in user profiles, etc.

Similar approach can be taken in curriculum customiza-
tion. Thus, at the beginning the system is “trained” how
to react in certain situations. For example, curriculum al-
ternatives made by tutors are recorded together with the
state of the user profile for which these alternatives were
made. Collaborative filtering algorithms for analyzing learn-
ers’ profiles may be applied to select an appropriate alter-
native among all alternatives recorded by tutors. Thus, for
a particular learner the system can select exactly that al-
ternative, which was created by the tutor for learners with
“similar” learner profile. Further, questions asked by learn-
ers are recorded and classified using text classification algo-
rithms. Now, whenever new learners ask a question, that
question can be checked for “similarity” with the previous
questions. The curriculum alternative made by the tutor as
a response to one of the “similar” questions can be selected
as the system response.

To insure interoperability with other tools and systems we
plan to base this extended Virtual Classroom tool on open
standards, such as SCORM.
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