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An adaptive hyper-
media system tracks
the user’s browsing
behavior in an attempt

to determine what the
user’s background, experi-

ence, knowledge, and
interests are. At the same

time, these aspects of the user
may change, at least in part due to

the information the user is receiving
from the system. Adaptive hypermedia

techniques are used in many application
areas, as exemplified by the articles in this

special section. There is one dominating
area however: educational applications. The
domain of a learning application can be rep-
resented through (a hierarchy of ) concepts.
The user model in these systems is an over-
lay model, storing a knowledge value for

each domain concept. When a user reads
pages, the system assumes that he or

she is gaining knowledge about con-
cepts associated with these pages.
(The knowledge gain can be veri-
fied through online tests.) 

Apart from having a hierarchy
of concepts, adaptive educational
applications also use a set of prereq-
uisite relationships between concepts.
The concept hierarchy, the knowledge
values for concepts, and the prerequisite
relationships together enable the system
to decide whether a user is “ready” to study
a new concept. For every link that appears
on a Web page, the system can tell the user
whether the link leads to interesting new
information, to new information the user is
not ready for, or to a page that provides no
new knowledge. This idea is realized through
the two most popular forms of adaptive nav-
igation support: link annotation and link
hiding.

Figure 1 shows part of a possi-
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raditional textbooks carefully guide students through the topics of a
course in a specific order the author and editor have deemed most appro-
priate. A reader of Web-based textbooks expects to be able to fully use the
navigational freedom the author and editor have provided (through links)
without running into difficulties such as the use of terms the reader does not

(yet) know. Because of dependencies (or prerequisite relationships) between topics or
course pages, it is not feasible to create a static Web-based textbook that can be read
in any arbitrary sequence. Adaptive hypermedia methods and techniques can pro-

vide a solution: they make it possible to inform readers that certain links lead to
material they are not ready for, or even to compensate for missing knowledge

by adding explanations to the pages a reader visits. We illustrate the use
of adaptive hypermedia in Web-based textbooks using examples of

two systems: InterBook [1] and AHA! (Adaptive Hyperme-
dia Architecture) [3].
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ble screenshot of an
InterBook applica-
tion [1]. Links
marked with a red
dot lead to pages for which the user
is missing some required fore-
knowledge. Green dots indicate
recommended (ready) pages. A
white dot indicates that the user already knows the
concept(s) explained on this page. (The checkmark
means the user has read this page before.) Note that
the prerequisite relationships need not correspond to
the hierarchical book structure of chapters and sec-

tions. In the example, the user
is ready to jump to section 1.5
but is still lacking some pre-

requisite knowledge for subsections of 1.1. Inter-
Book offers several other helpful features, like a list
of prerequisite concepts for the “current” page, a list
of outcome concepts, and a “teach me” button to
generate a list of pages that need to be read to gain
all the prerequisite knowledge for the current page.

Whereas InterBook uses link annotation, the
AHA! system [3] uses the link-hiding technique: the
link anchors are colored in blue (ready and new),
purple (ready but not new), or black (not ready). In
[2], other existing navigation support techniques are
described, such as link sorting, link removal, and
link disabling.

Another way in which adaptive techniques may
help in avoiding comprehension problems is by pro-
viding additional explanations. Beginners may need
explanations of basic concepts, whereas advanced
users can benefit from additional details. Figure 2
shows a fragment of a hypermedia course that is pre-
sented through AHA!, once with a (conditionally
included) prerequisite explanation and once with-
out. (Note that the link colors are also generated by

AHA! and are a form of link annotation.) Many
other techniques for content adaptation exist,
including stretchtext, fragment sorting, and frag-
ment shading (or dimming). 

The techniques we presented for adapting links
and page content are intended to improve the learn-
ing process. Empirical research, (for example, in
[4]), has shown that adaptive hypermedia can

indeed be helpful, especially
when used in conjunction with
other tutoring and/or evaluation
tools, such as in the award-win-
ning ELM-ART system [5].
However, creating “good” con-
tent, a sound concept hierarchy,
and the right prerequisite rela-
tionships still requires (pedagog-

ically) skilled authors and teachers.

References
1. Brusilovsky, P., Eklund, J., and Schwarz, E. Web-based education for all:

A tool for developing adaptive courseware. Computer Networks and
ISDN Systems 30, 1–7 (1998), 291–300.

2. De Bra, P., Brusilovsky, P., and Houben, G.-J. Adaptive hypermedia:
From systems to framework. ACM Computing Surveys 31, 4 (1999);
www.acm.org/pubs/articles/journals/surveys/1999-31-4es/a12-
de_bra/a12-de_bra.pdf

3. De Bra, P. and Calvi, L. AHA! An open adaptive hypermedia architec-
ture. The New Review of Hypermedia and Multimedia 4, (1998), 115–139.

4. Eklund, J. and Brusilovsky, P. The value of adaptivity in hypermedia
learning environments: A short review of empirical evidence. In Proceed-
ings of the Second Workshop on Adaptive Hypertext and Hypermedia, Ninth
ACM Conference on Hypertext and Hypermedia, 1998;
wwwis.win.tue.nl/ah98/Eklund.html.

5. Weber, G., and Specht, M. User modeling and adaptive navigation sup-
port in WWW-based tutoring systems. In Proceedings of the Sixth Inter-
national Conference on User Modeling, CICM 383, Springer-Verlag
(1997), 289–300.

Paul De Bra (debra@win.tue.nl) is a professor of Information 
Systems in the Department of Computer Science at the Eindhoven
University of Technology, Eindhoven, The Netherlands.

© 2002 ACM 0002-0782/02/0500 $5.00

c

Figure 1. Link 
annotation in 

InterBook.

Figure 2. A conditional
fragment in AHA!.  


