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Abstract. Despite the vast and rich panorama of hypertext re­
search, to date there are still no clear definitions of what hypertext 
really is. Classical references describe the concept "hypertext" as 
a non-linear way of thinking, reading, and accessing the informa­
tion which is best done on the computer screen. This paper shows 
the present situation where hypertext is seen as the interaction be­
tween the learner and an information sourcej it raises questions 
about how information should be organised so as to promote bet­
ter learning. Due to the fact that the present empirical results still 
show no consensus among hypertext researchers about the differ­
ent representations of educational hypertextsj this paper will bring 
together three perspectives, in particular traditional, pedagogical 
and psychological points of view, in order to obtain a coherent view 
of the current situation in hypertext research. The traditional per­
spective will outline two main problems that seem endemic to hy­
pertext: problems of navigation and cognitive o\'Nload. The ped­
agogical perspective will summarise the main ideas of three possi­
ble theoretical justifications of existing educational hypertexts: the 
ideas of concept mapping, cognitive flexibility theory, and semantic 
networking. The psychological perspective will evaluate hypertext 
from the perspective of human factors (or ergonomics). 

Finally, a critical investigation of existing educational hyper­
texts with consideration of relevant learning theories and human 
activities will lead to a clearer definition of possible arenas where 
hypertext might be or might not be an appropriate learning tool. 
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Introduction. Despite the vast and rich panorama of 
hypertext research, to date there are still no clear definitions 
of what hypertext is. In addition to the fact that every study 
brings together different opinions and different points of view, 
there is still no consensus among hypertext designers and re­
searchers about the theoretical justifications for different rep­
!esentations or if there is a need for any theory at all. 

Numerous educational hypertexts have been developed, 
ranging from hypertexts in teaching mechanics, physics, chem­
istry, biology (Beeman et al., 1987), zoology, engineering, lan­
guages, biomedicine (Spiro et al., 1988; Feltovich et al., 1992), 
law, and architectural design, to hypertexts in teaching psy­
chology (Lehtinen et al., 1993), history (Beeman et al., 1987; 
Allinson and Hammond, 1989), arts, community information 
(Baird and Percival, 1989; Edwards and Hardman, 1989), and 
literature (Landow and Kahn, 1992; Landow, 1990). As a re­
sult, many discussions related to various effects on the learning 
and thinking processes of hypertext readers have been pub­
lished in recent decades. 

Some of the present studies already give theoretical rea­
sons for the design of educational hypertexts. Piet Kom­
mers· discusses concept-mapping tools that could be a flexi­
ble way of knowledge representation (Heeren and Kommers, 
1992), David Jonassen hypothesises about the possibilities to 
show expert's semantic knowledge structure in hypertext and 
to "map" it on learner's knowledge structure (Jbnassen, 1990, 
1993), and Rand Spiro talks about the possibility to achieve 
advanced knowledge in ill-structured domains with the help of 
hypertext (Spiro et al., 1988; Spiro et al., 1991; Spiro, 1993). 
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Various effects on learner's comprehension and activities 
caused by non-linear learning have become central to evalua­
tion of educational hypertexts. Dee-Lucas and Larkin (1992) 
examine the review strategies in traditional text and hyper­
text, Jean-Francois Rouet discusses the cognitive processing 
(i.e., understanding) of non-linear documents with ideas as 
to when and how hypertext presentation might facilitate text 
comprehension and learning activities (Rouet, 1992), and An­
drew Dillon studies reading processes from the perspective of 
ergonomics (Dillon, 1993). As McKnight et al. (1993) stated, 
"the evangelical approach to hypertext has led to many claims 
of its superiority", but to date many of the experimental com­
parisons of the media, for example, those of the paper and 
electronic versions, have failed to demonstrate any clear ben­
efit. According to much of present studies, discussions about 
hypertext have involved such theories as philosophy, computer 
science, pedagogy, information science, psychology, and even 
art, including design. 

The aim of this overview is to discuss hypertext according 
to the classical ideas proposed by hypertext enthusiasts (i.e., 
Bush, Nelson) and to introduce contemporary more diplo­
matic approaches, e.g., Andrew Dillon's and Jeff Taylor's. In 
order to point out the essential effects of hypertext in learn­
ing, this study will bring together three points of view: the 
so-called traditional, pedagogical, and psychological perspec­
tives. 

The traditional perspective suggests a discussion about 
educational hypertexts with hierarchically structured informa­
tion. Traditional hypertexts usually include an aid to man­
aging a huge amount of information: It could be a menu of 
possible choices or a content map with appropriate nodes of 
information and links between them. This perspective is tra­
ditional because of the earlier popularity of numerous edu­
cational hypertexts that offered management of information 
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without any theoretical justification for one or another hyper­
text representation. Consequently, it is possible to hypothesise 
that two major problems which seem endemic to educational 
hypertexts, i.e., disorientation (usually called navigation) and 
cognitive overload, are because of the lack of relevant learning 
theory. 

The pedagogical perspective, based on ideas of modern 
learning theories, emphasises conceptual learning (Mayes et 
al., 1990, 1990a; M ayes , 1992; Kommers, 1992; Heeren and 
Kommers, 1992; Balcytiene and Lehtinen, 1993), cognitive 
flexibility theory (Spiro et al., 1988; Spiro et a~., 1991; Jones 
and Spiro, 1992; Spiro, 1993; Beeman et al., 1987), and se­
mantic networking (Jonassen, 1990, 1992, 1993). Pedagogical 
perspective deals with modern learning theories that empha­
sise constructive, cumulative, self-regulated and goal-oriented 
aspects of learning which are the basis of some modern educa­
tional hypertexts (Beeman et al., 1987; Lehtinen et al., 1993; 
Spiro, 1993). 

The psychological perspective evaluates hypertext with 
psychological considerations of human activities such as 
browsing in a huge body of information, searching for par­
ticular information, and reading. These human activities are 
essential principles for facilitating effective learning (Rouet, 
1992; Hammond, 1993;Wright, 1993; Dillon, 1993; McKnight 
et al., 1993; Whalley, 1990, 1993). As a result, psychologi­
cal evaluation of existing hypertexts gives a "healthy sceptical 
judgment" of hypertext itself (Landow, 1990; Whalley, 1993; 
Hammond, 1993; Dillon, 1993). 

Consequently, critical investigation of existing hypertexts 
and their relation to relevant ideas of learning will lead to a 
clearer definition of the arenas where hypertext could be an 
appropriate learning tool. 

What is "hypertext"? It has already been six years 
since the first Association for Computing Machinery (ACM) 
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Conference on Hypertext brought together researchers, prac­
tioners, and users to review the state of the art in hypertext 
research. In 1987, in the first ACM Conference on Hyper­
text, Jeff Conklin presented the idea of hypertext as a medium 
for non-linear organisation of information. According to Con­
klin's (1987) description, the concept of hypertext is quite sim­
ple: A chunk or node of information, for example, a text or 
picture, is presented on the computer screen and can be easily 
connected to other chunks in an existing database. Hyper­
text researchers use the ideas of Bush (1945), Nelson (1990), 
Conklin (1987), and Halasz (1988) as classical references. Jeff 
Conklin was the first to give an objective and critical survey 
of existing hypertexts at the ACM Conference on Hypertext 
in March 1987. Numerous applications and discussions of hy­
pertext have become increasingly important since that first 
conference; it is enough to mention educational hypertexts, 
museum guides, and computer games. As Nelson (1990) has 
mentioned, 

"I coined the term "hypertext" over twenty ~ears ago, and in 
the ensuing decades have given many speeches and written 
numerous articles preaching the hypertext revolution... For 
years I got the impression that no one had heard or read 
any of this at all. And now, abruptly, it seems that many 
people did indeed hear, and many have begun to agree. The 
strange thing is that all this took so long and then happened 
so suddenly." 

Nowadays many researchers (see Dillon, 1993; Hammond, 
1993;Whalley, 1993) admit that original hypertext descrip­
tions and even some of the present ones are rather pompous. 
In the 1960s Ted Nelson was telling people that "hypertext will 
be the wave of the future, the next stage of civilization, the 
next stage of literature and a· clarifying force in education and 
the technical fields, as well as art and culture". Nevertheless, 
it is true that unlike traditional computer-based instruCtion 
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and databases, hypertext systems allow the user to access in­
formation by "jumping around" through a series of electronic 
links, whether in encyclopaedias, textbooks, magazines, news­
papers, dictionaries, journals or other resources. By "hyper­
text" Nelson, who coined the term in the 1960s, means non­
sequential writing - text that branches and allows choices to 
the reader, best read at an interactive screen. As popularly 
conceived, hypertext is a series of text chunks connected by 
links which offer the reader different pathways; and is a "form 
of storage, a totally new form of literature, and a network that 
might just revitalize human life" (Nelson, 1990). In fact, non­
sequential writing on paper can be all sorts of things - maga­
zine layouts, funny arrangements of poetry, pieces of writing 
and drawing connected by lines, or many other things. As the 
author enthusiastically notes, all these non-sequential forms 
of writing will become more possible as we progress in this 
century from paper to the computer screen. To date, many 
people still consider these forms of writing to be new, drastic 
and threatening. Actually, Ted Nelson was the first to take 
the position that the idea of hypertext is fundamentally typi­
cal in any literature, for example, such phrases like "as we have 
already said", "according to" and "as we will see" are really 
implicit pointers to the contents of the printed material. 

Vannevar Bush's article "As We May Think" (published 
in 1945) with updated ideas from the 19th century associa­
tive network theory has provided a conceptual foundation for 
the development ofhypertexts. According to Bush (1945) and 
Nelson (1990), hypertext's engine is associative: Users decide 
the order of information according to their. thoughts, and the 
mechanism of hypertext connects chunks of relevant informa­
tion into a network of interrelated ideas. An associative data 
model does not constrain the range of links as much as rule­
based engines, and this is the greatest strength of hypertext's 
nhilosophy that all enthusiasts, like Nelson, still nourish. Ac-
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tually, Ted Nelson was the first to realise early enough that 
hypertext has a confusing feature, i.e., handling a huge amount 
of information. The world of paper is different because there 
objects can be mixed and matched; but. nothing similar works 
with computer systems. Nevertheless, Nelson offers the hope 
of controlling people's lives: 

"Some people like all this incompatibility and complication, 
and say it is the new world we must learn to live in. Others, 
already hating computers, correctly dread these matters and 
hope vainly to stop the computer tide. I propose a third ap­
proach: to unify and organize in the right way, so as to clarify 
and simplify our computer and working lives, and indeed to 
bring literature, science, art, and civilization to new heights 
of understanding, through hypertext." (Nelson, 1990). 

Although these ideas were already published several decades 
ago, but somehow these "holy words" have been forgotten in 
many of the later studies. Actually, already Vannevar Bush 
(1945) predicted that "man cannot hope fully to duplicate the 
processes that take place in his brain, but he certainly ought 
to be able to learn from it". 

Nowadays hypertext theorists have accepted that mecha­
nism of hypertext opperates by association. The philosophy 
of non-linear reading was developed from the basics of the as­
sociation psychology of the 19th century; and this powerful 
model of connecting ideas by associating them has captured 
the attention of hypertext researchers' from the 1960s to the 
early 1990s. 

Most modern descriptions of hypertext still sound very en­
thusiastic. They emphasise that connections in hypertext are 
linked ideas, that hypertext systems offer a direct manipula­
tion with information and lean on the user's spatial reasoning 
and associative thought (Hardman, 1989), that information is. 
freely viewed, that hypertext systems engage the user as an 
active participant in interactions with information (Leggett, 
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Schnase and Kacmar, 1990), that it offers a possibility to 
organize information in a meaningful and non-linear access, 
that hypertexts permit learners to determine to a large extent 
what is studied and the order in which it is read (Dee-Lucas 
and Larkin, 1992), and that hypertext systems allow the com­
puterized presentation of textual information in a nonlinear, 
user-controlled fashion (Rouet and Levonen, 1993). 

Fortunately, present studies on hypertext are less technol­
ogy driven, and researchers cqncentrate more on the effects 
that hypertext has on readers' thinking processes. On the 
whole, recent studies are more tolerant of different snmmaries, 
for instance, of the healthy scepticism of Landow (1990), 
Whalley (1990, 1993), Dillon (1993), Taylor (1993), and Ham­
mond (1992, 1993). 

Critical interpretations of empirical results have encour­
aged many researchers (e.g., Jonassen, 1993; Landow, 1990; 
Whalley, 1993; Rouet, 1992, Rouet and Levonen, 1993; Spiro, 
1993; Dillon,1993; Taylor, 1993; Hammond, 1992, 1993; 
Wright, 1992, 1993; Lehtinen et al., 1993) to work further 
to obtain positive findings on the mechanism of educational 
hypertexts. 

Perspective 1: Traditional hypertexts and prob­
lems that go together with them. Hypertexts, in general, 
are computer programs that present chunks of relevant infor­
mation, which can be text or pictures displayed on a com­
puter screen. The mechanism of hypertext means that the 
user has to connect two particular chunks of information as­
sociatively in order to make the whole computer document 
usable. In fact, this process is enhanced by the philosophy of 
hypertext that offers a goal-directed method to information 
filtering when the learner is guided by his individual choice 
and preferences. To date, the basic. design goal for many hy­
pertexts has been and still remains the same: Users should 
be able to explore information freely and in multiple parallel 
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paths, instead of being bound to a fixed path or a predefined 
structure by one author. 

'fraditional hypertexts or, as Nick Hammond (1993) calls 
them, the basic hypertexts present information to the learner 
in the form of a linked network of displays, allowing explo­
ration through browsing. Despite the promising features, par­
ticularly those that emphasise the learner's freedom and his 
choice, experiments in using traditional hypertexts for learn­
ing have raised several problems. First, learners get lost be­
cause they have no strategie~ for navigating in large data 
bases; this becomes the problem of navigation. Second, there 
exists the real danger of cognitive overload, by which Conklin 
(1987) means the additional effort and concentration needed 
for the learner to maintain several tasks at one time. 

Much previous and recent research has reported that the 
most common problem is that of the reader's navigation be­
tween the chunks of information in the hypertext system (Con­
klin, 1987; McAleese, 1989; Allinson and Hammond, 1989; 
Boyle and Snell, 1990; Horney, 1992; Kibby and Mayes, 1990; 
Jonassen, 1990; Jonassen and Grabinger, 1990, 1992; M ayes , 
1992; McKnight et al., 1990; Dillon et al., 1993). Actually, 
Ted Nelson (1990) mentioned this tricky problem of navigation 
much earlier. According to him, in books and magazines there 
are many ways the reader can know where he is (and recognize 
what he has read before): The thickness of a book, the recalled 
position of a paragraph on the left or right page, and whether 
it was at the bottom or the top. Dillon et al. (1993) share 
Nelson's arguments by stating the following: "with books, for 
example, contents pages are usually at the front, indices at 
the back and both offer some information on where items are 
located in the body of the text. Concepts of relative position 
in the text such as 'before' and 'after' have tangible physical 
correlates" . It is of no doubt that these incidental cues are 
important for knowing what readers are doing; yet nothing 
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similar works with hypertext what means that new cues must 
be created to take the place of the old ones. 

According to McAleese (1989) and to many other researc­
hers on this topic (Hardman, 1989; Edwards and Hardman, 
1989), navigation involves the use of a graphic aid such as the 
map or other visual metaphors (e.g., city and country layouts) 
to show an overview representation of the existing nodes of in­
formation and the connections between them. Many studies 
have examined the analogies between navigating concrete en­
vironments, such as cities or buildings, and navigating data 
(see Hardman, 1989; Edwards and Hardman, 1989). Usu­
ally such studies offer aids to navigation by presenting maps 
that display the whole network of relevant chunks in hypertext 
graphically. The basic idea of a map as a spatial metaphor is 
the assumption that human knowledge is treated as objects 
stored in specific locations within the mind. Many authors 
still support the spatial metaphor by suggesting that readers 
would not be disoriented if they had a conceptual overview or 
spatial representation of the structure of hypertext. Actually, 
these visualisation techniques offer the reader a better way 
of locating information in space: They give ways of accessing 
information, of knowing where it is. However, they do not 
in any sense help to navigate in any conceptual space that is 
essential to thinking processes that are involved in learning. 

Even nowadays researchers admit the importance of nav­
igation in hypertexts. According to Dillon et al. (1993), "the 
term "hypertext" evokes many images (e.g., nodes and links, 
semantic maps, etc.) but perhaps one of the most common 
is that of users struggling to find their way around a com­
plex information space". Those authors give a psychological 
perspective to the problem of navigation and its effects on 
reader's comprehension. As Hardman (1989) has emphasised, 
very little has been published about the good or the bad as­
pects of completed hypertexts. It is, however, absolutely clear 
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that designers of every educational hypertext want to make it 
as easy as possible for readers to wander around searching for 
information. Nowadays the goal of many hypertext design­
ers still remains the same, i.e., to ease the browsing in a data 
base; but other processes, such as the depth of knowledge pro­
cessing, are taken into consideration as well (Dee-Lucas and 
Larkin, 1992; Wright, 1993). According to Dee-Lucas and 
Larkin (1992), minimally structured hypertexts which allow 
students to demand their own organization of the information 
may not be suitable when students are gaining an overview of 
a new topic, but could be used when they have specific tasks 
guiding their learning. According to Wright (1990), struc­
tured maps are task specific and that is why they are such 
"an excellent resources of help and advice when students have 
a specific task that is guiding their learning". 

In this paper we will not emphasise previous and present 
researches on various metaphors as tools for navigating hyper­
texts because the results are not yet satisfactory. All miscel­
laneous attempts to use graphical aids like maps (Hardman, 
1989; Edwards and Hardman, 1989), to analyse styles of hy­
pertext navigation (McAleese, 1989; Horney, 1992), and to 
explore conceptual navigation (Kommers, 1990; Mayes et al., 
1990, 1990a; Boyle and Snell, 1990; Balcytiene and Lehtinen, 
1993) have been discussed in the literature. Actually, accord­
ing to Lehtinen et al. (1993), there are reasons for arguing that 
the main problem in hypertext design is not a technical one: 
There is a hypothesis that the basic idea behind every hyper­
text model, particularly the associative and-static description 
of human knowledge and memory, is insufficient when we are 
developing tools for learning well-organised information and 
higher order cognitive skills. The belief that knowledge ele­
ments and the connections between them could be transmitted 
into the learner's mind regardless of the learner's activity is 
questionable. In many learning situations, for instance while 
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searching for facts in a data base, visual metaphors help be­
cause they support information retrieval. Unfortunately, in 
those situations in which deep conceptual understanding and 
the active construction of knowledge occur, the metaphors 
simply lose their meaning because they present the material 
in the same way as most books do, i.e., in the fixed and "lin­
ear" manner. There is a hypothesis that the mechanism of 
hypertext by itself could be an appropriate tool for informa­
tion retrieval and data management; but is a poor vehicle for 
learning when deeper conceptual thinking has to be involved. 

The fact that the problem of navigation exists does not 
mean that hypertext is an unsuitable basis for learning sys­
tems. Rather, it needs to be supplemented both by mecha­
nisms (i.e., theoretical justification, see Jonassen, 1992, 1993; 
Spiro 1993) for helping learners to define their goals; and es­
pecially by learning activities for helping learners to achieve 
these goals (Lehtinen et al., 1993). 

Perspective 2: Pedagogical approach and the goal 
of reading with hypertext. It is generally assumed that 
learning occurs without an explicit effort to memorise; the 
more the learner thinks about the material, the better he 
will understand it. According to Wright (1993), "more" does 
not mean simply for a longer time but a greater variety of 
thinking. In fact, the philosophy of hypertext maintains cer­
tain key ideas that are essential to modern learning theories, 
particularly constructive, cumulative, self-regulated, and goal­
oriented aspects of learning (Resnick and Klopfer, 1989; De 
Corte, 1993). As Draper (1992) emphasises, the assumption 
of using computers/hypertext in education is that they should 
support conceptual development. On the whole, learning of 
conceptual material occurs as a by-product of understanding 
it; and learning is not an optional activity that can be switched 
on or off independently of comprehension (Wright, 1993). Un­
fortunately, according to empirical results (McKnight et al., 
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1990; Dee-Lucas and Larkin, 1992; Jonassen, 1993), hyper­
text is valuable for information retrieval but not directly for 
education in the sense of cognitive and conceptual develop­
ment. Draper (1992) gives an example of phone directories 
and dictionaries: they are useful in practical contexts, but 
are not primary means for teaching or learning new concepts. 
The basis of learning is understanding, not only retrieval of 
information. 

As a matter of fact hypertext applicability as a learn­
ing system depends largely upon how it could be used. As 
Jonassen (1992) stresses, in order to be a learning system hy­
pertext should be thought of as a tool for knowledge con­
struction. The functionality of a hypertext system needs to 
be acquired by the users so that they could use it to create 
their own hypertexts that could reflect their own understand­
ings and perceptions. Consequently, hypertext learning sys­
tem would become a system for learners' to use it as means 
for determining the meaning of what they would be learning, 
and for reflecting their understanding in the form that could 
be useful to them. According to those ideas, educational hy­
pertexts need to extend the learner's intellectual functionality 
(Jonassen, 1992). 

On the whole, educational hypertexts share a common 
question: Are hypertext users able to manage their own con­
ceptual progression in the information space? From the peda­
gogical point of view computerized assistance has to do more 
than just provide additional information: It must trigger effec:.. 
tive comprehension processes. According to Jonassen (1992), 
by navigating through hypertext in individualistic ways, users 
access information when it is relevant, i.e., when it is best an­
chored to their knowledge structure. At the same time learners 
make decisions in navigation; SQ they are more involved with 
the learning materials than passive readers of a linear text, 
i.e., book. . Nevertheless, determining the route through the 
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materials does not distinguish hypertext as a cognitive tool 
unless it has a relevant theory that is implemented to facili­
tate hypertext's mechanism, which is originally associative. 

The pedagogical perspective offers theoretical justifica­
tions, particularly concept mapping (Kommers, 1990; Kom­
mers and de Vries, 1992), cognitive flexibility theory (Spiro 
et al., 1988; Spiro et al., 1991; Jones and Spiro, 1992; Spiro, 
1993), and semantic networking (Jonassen, 1990, 1992, 1993), 
as three major theoretical guide-lines of information represen­
tation in educational hypertexts. 

Concept mapping techniques. According to Piet 
Kommers (1990), a well-known method for stimulating me­
ta-learning is to become aware of conceptual structures, i.e., 
to visualize the main text concepts and relationships (links) 
between them. In general, concept mapping is defined as a 
technique of graphically representing concepts and their rela­
tionships. This technique relies on cognitive theories about 
how humans think, organise and develop their knowledge. By 
making knowledge explicit, it gives the student the opportu­
nity to explore his/her knowledge and allows the student to 
monitor his/her process of comprehension (Heeren and Kom­
mers, 1992). Concept mapping tools, like cognitive maps, per­
mit the individual to foresee the locations of information in 
different places; and this is because of the human imagery that 
serves to facilitate perceptual processes (Eysenck, 1984). 

According to Heeren and Kommers (1992), Kommers and 
de Vries (1992), Mayes et al. (1990; 1990a), cognitive maps in 
hypertext learning system offer flexible methods of knowledge 
representation. 

Cognitive flexibility theory. According to Whalley 
(1993), the most significant pedagogic feature of hypertext 
is its malleability; which determines the softness and impres­
siveness of the idea to organise different chunks of information 
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into multiple perspectives of a certain domain. Malleability of 
hypertextis essential to the cognitive flexibility theory devel­
oped by Rand Spiro and his colleagues (1988, 1991, 1993). 
According to those authors, this aspect of hypertext is most 
likely to aid learning. 

Cognitive flexibility theory is a theoretical orientation for 
advanced knowledge acquisition in ill-structured domains; 
when it is difficult to organise the information in a fixed or­
der, for instance in such domains as biomedicine, literature, 
history or studies of style (Spiro' et al., 1991). The authors 
of the theory are interested in "advanced knowledge acqui­
sition", that is, learning beyond the introductory stage but 
before the achievement of practiced expertise that comes with 
massive experience. In introductory learning the goal is often 
to establish a general orientation to a field; but "at some point 
in learning the learners must attain a deeper understanding 
of content material, reason with it, and apply it flexibly in 
diverse contexts" (Spiro et al., 1988). Advanced learning in­
volves knowledge which is intertwined and dependent, has sig­
nificant context~dependent variations, and requires the ability 
to respond flexibly to "messy" application situations. By do­
main ill-structuredness authors mean that the meaning of a 
concept is intimately connected to its patterns of use. 

According to Spiro et al. (1988), much of the work on 
computer hypertext systems has been driven by the power of 
the technology, rather than by a coherent view of the cogni­
tive psychology of non-linear and multidimensional learning 
and instruction. The characteristic of the cognitive flexibility 
theory that is implemented in hypertext systems is the un­
derstanding of the metaphor of landscape exploration. Deep 
understanding of a complex landscape, that is an ill-str'ctured 
domain, will not be obtained from a single traversal: 

"The landscape must be criss-crossed in many directions to 
master its complexity ... The same sites (Le., concepts) in the 
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landscape should be revisited from different directions, and 
thought about from different perspectives ... " (Spiro et al., 
1988). 

The importance of revisiting and rearranging in the devel­
opment of multiple representations is targeted for advanced 
knowledge acquisition in ill-structured domains. It is true 
that there is no point in imposing an extra cognitive load of 
a non-linearity and multidimensionality if the domain being 
studied is simple and well-structured. By repeating the pre­
sentation of the same complex case or same complex concept 
in new contexts, additional aspects of the multifacetedness of 
the landscape sites are brought out, enabling the kind of rich 
representations necessary in a complex and ill-structured do­
main. According to Rand Spiro and his colleagues, single rep­
resentations (e.g., a single schema, organizational logic, line of 
argument, etc.) will miss important facets (aspects) of com­
plex concepts. Cognitive flexibility is dependent upon hav­
ing a changing repertoire of ways of thinking about a concep­
tual topic. Spiro's main assumption is that knowledge which 
will have to be used in many ways has to be learned, repre­
sented, and tried out in many different ways as well. Conse­
quently, complex concepts can rarely be represented using a 
single schema or theoretical perspective: 

"viewing nonlineal knowledge from a lineal perspective is 
somewhat like viewing three-dimensional objects from a two­
dimensional perspective. The non lineal world seems to con­
sist of conflicting ideas, multiple explanations and contradic­
tory explanations of phenomena ... " (Beeman et al., 1987). 

The major goal of cognitive flexibility theory is to promote 
multiple representations and to achieve a pluralistic thinking 
(Spiro et al., 1988; Spiro et al., 1991; Jones and Spiro, 1992; 
Spiro, 1993). 

Semantic networking ideas. Some hypertext resear­
chers and designers believe that hypertext information struc-
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tures should reflect the structures of human memory. These 
ideas are essential for semantic networking and they emphasise 
that mapping the semantic structure of information onto hy­
pertext and explicitly illustrating that structure in the hyper­
text interface will result in greater changes of the knowledge 
structures of the readers (Jonassen, 1990, 1992, 1993). 

According to Jonassen (1993), schema theory claims that 
knowledge is stored in information packets, i.e., schemas, that 
reflect mental constructs for ideas. Each schema that we con­
struct represents a miniframework. Correspondingly, schemas 
are organised into a network of interrelated concepts known 
as a semantic network. The nodes in a semantic network are 
representations of concepts and the links define the prepo­
sitional relationships between them. Semantic networks in 
hypertext represent schemas as nodes and the relationships 
between schemas as the hypertext links. The rationale for do­
ing so is that by explicitly mapping the semantic network of an 
expert onto the hypertext, learners may come more readily to 
think like an expert. Learning, according to this conceptual­
isation, is the mapping of subject matter knowledge (usually 
that possessed by the teacher) onto the learner's knowledge 
structure: 

"we can hypothesise that hypertext structures may be de­
signed to reflect the semantic structure of a subject matter 
expert ... If node-link-node structure of the hypertext reflects 
the semantic structure of the expert, will the expert's knowl­
edge structure be more effectively mapped onto the novice 
browser?" (Jonassen, 1993) 

As Jonassen (1993) says, the most direct way to map the ex­
pert's semantic structure onto a hypertext is to use the se­
mantic map as a graphical browser, i.e., a map with available 
chunks in hypertext. Getting lost in a large web of hyper­
text chunks and links is a common problem among hypertext 
readers, so graphical browsers are developed to provide a spa-
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tial map of the organisation of information. As a result, the 
user will in effect be navigating through the expert's knowl­
edge structure. The question is to what extent the reader 
will model the expert's structure in their own knowledge rep­
resentations. According to Jonassen (1992), it is possible to 
hypothesise that learners who will interact with hypertext will 
make navigation decisions; and, consequently, will be more in­
volved with the learning materials than will passive readers of 
linear text. Unfortunatelly, latest empirical studies showed 
that students lacked clear purpose for studying with hyper­
text. 

Perspective 3: Psychological point of view. Issues of 
hypertext usability and effectiveness are central to hypertext 
research; but despite the increasing popularity of hypertext 
systems very little is known about the psychological processes 
that characterise the activity ofhypertext users (Rouet, 1992). 

Beside the very enthusiastic definitions of hypertext, the 
following ideas have recently entered the educational world: 
That hypertext is a term now applied so widely that it is no 
longer clear that it means anything other than the ability to 
retrieve information rapidly and relevantly by direct selection 
(Hammond, 1993), that hypertext is a fragmented text form 
(Whalley, 1993), that hypertext is an excellent idea for the 
entertainment industry (Taylor, 1993), that hypertext is still 
only a technology which supports faster retrieval, is more com­
pact, and allows greater manipulation and so forth (Dillon, 
1993; Dillon et al., 1993). 

Already in the early 1990s Peter Whalley took a rather 
sceptical approach to hypertext. According to him, discus­
sion concerning the uses of hypertext has often tended to cre­
ate more heat than light. Traditionally hypertext has been 
described as a non-linear text with many attractive features: 
Hypertext has a feature of a goal-directed information filter­
ing, learners in hypertext systems are guided by their choice, 
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readers can explore the information freely and in multiple 
paths instead of being bound to a fixed path 'or information 
structure, etc.; but most hypertext enthusiasts simply forgot 
that hypertext was and still remains to be a fragmented text 
form. According to Peter Whalley (1993), for some learning 
situations it might work fine to access hypertext's components 
rapidly and by direct selection, but the question remains: Is it 
a good idea to fragment educational materials in order to make 
them more accessible to "browsing"? There is no doubt that 
an idea or argument will certainly make up more than a single 
paragraph; but to reduce the presentation of the text into the 
paragraph or an arbitrary number of small paragraphs means 
to make it more difficult to present a coherent view (Whalley, 
1993). Hypertext obviously provides an efficient technology in 
those situations when text is conceived as a database of facts. 
Correspondingly, the true purpose of what hypertext has been 
designed for is especially for a rapid access of the information 
and entertainment, for example, as a nice idea in museums. 

As Peter Whalley (1993) says, an important starting point 
in any consideration of hypermedia application is the recogni­
tion that they were not purposefully'designed for education. 
This aspect has recently been brought up by researchers who 
have a rather sceptical approach to hypertext. Actually, we 
have to accept that nowadays education is more fun oriented 
as computers, video, and other media have entered the educa­
tional world. Peter Wh8JJ.ey stated already in the early 1990s 
that 

"the general history of the use of new technologies in educa­
tion has tended to reflect the search of panaceas rather than 
a serious attempt to solve problems ... An important question 
has to be answered: Whether hypertext should be regarded as 
the principle controlling medium, or simply as an additional 
reference resource for standard demonstrational teaching ma­
terials" . 
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Patricia Wright (1993) suggests that hypertext design would 
benefit from a richer appreciation of the variety of reading 
strategies that people can adopt. Although information seek­
ing while reading with printed materials has received rela­
tively little attention, the problems of retrieving information 
have been central to much research on electronic documents 
(McAleese, 1989; Horney, 1992; Rouet, 1992; Dillon, 1990, 
1993; Dillon et al., 1993; Wright, 1993). Indeed, the ease of re­
trieving information is often thought to be a major advantage 
of having documents in electronic form rather than on paper. 
On the contrary Jonassen (1993) concludes that "browsing 
through a knowledge base does not cause deep enough pro­
cessing to result in meaningful learning" ; that hypertexts are 
information retrieval technologies; and they are not sufficient 
by itself to result in meaningful processing of knowledge. 

The problem of navigation in hypertext has become a sub­
ject of great interest to many researchers; and Dillon et al. 
(1993) give a psychological perspective to it. According to 
those authors, discussion of navigation is prone to difficulty 
when researchers and designers misapply arguments and ev­
idence from the physical domain to the semantic. N aviga­
tion in physical spaces involves four levels of representation: 
schemata, l~dmarks, routes, and surveys; and learning to 
navigate in hypertext, i.e., in electronic space, may involve 
similar levels. However, Dillon et al. (1993) point out that 
although the notion of navigation is a useful metaphor the 
conception of hypertext as a "semantic space" is not realistic: 

"Semantic space is an abstract psycholinguistic concept 
which cannot be directly observed, only represented by way 
of alternative instantiations... In order to visualise the se­
mantic space it needs to be given physical representation and 
in so doing, it becomes at most three-dimensional and phys­
ically bounded. In this form it is easy to see how concepts 
such as navigation appear ... " . 
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As Dillon et al. (1993) argue, people do not navigate seman­
tic space but rather its physical representations like printed 
or electronic texts, which are constrained and rather poor. 
On the whole, psychology isa fragmented discipline, and psy­
chologists talking about hypertext refer to the psychology of 
the human engaging in a technology; when a wide range of 
human activities (like reading, writing, designing, navigating, 
etc.) are analysed and discussed (see lVIcKnight et al., 1993; 
vVright, 1993; Dillon, 1992, 1993). 

Some concluding lines. It has been mentioned by Gall 
and Hannnafin (1993) that new technologies such as hyper­
text often give new and innovative capabilities and potential. 
Yet, there remains a noticeable avoidance of understanding 
hypertext design and its effects. 

Nowadays some researchers still focus on the structural 
functions of hypertext in order to describe the organisation of 
human knowledge (Jonassen, 1993), some emphasise hyper­
text's malleability with contribution to knowledge construc­
tion and different perspectives to be taken (Beeman et al., 
1987; Landow et al., 1992; vVhalley, 1993; Spiro, 1993), some 
argue that hypertext is only a different medium for represen­
tation of information and there is no need for educators or 
trainers to throwaway established learning principles (Dillon, 
1993; Wright, 1993; Jonassen, 1993; Whalley, 1993), some give 
a philosophical, e.g., a postmodernist, perspective in order to 
say that "hypertext can provide rich and motivating learner­
driven environment that can encourage reflective learning ex­
perience; or equally, a plethora of glittering immages related 
only in superficial ways and by their entertainment value" 
(Taylor, 1993). These are revolutionary ideas in modern hy­
pertext research. 

In addition to these novel thoughts, many hypertext de­
signers still have a very traditional approach, i.e., they mainly 
1Jc:e hypertext environment for information representation 
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without any deeper theoretical justification. According to Dil­
Ion et al. (1993), "what is really needed are well-organized and 
well-controlled experiments which examine the best means of 
supporting navigation through large and complex information 
space" . 

Since hypertexts of the 1990s have generally failed to show 
the significant benefits in reading performance and learning 
that were predicted by many, fewer researchers are now will­
ing to make the sort of strong statements that the medium's 
earlier advocates did. Nowadays there are more and more 
critical announcements of hypertext's philosophy, reported by 
psychologists (Dillon, 1993; Hammond, 1993) and informa­
tion scientists (Taylor, 1993). Modern researchers are looking 
forward to finding the arenas where hypertext is and is not 
an appropriate learning tool. Although there are no clear 
definitions of the usability of hypertext for specific learning 
situations; Taylor (1993) already hypothesises that "cumula­
tive" areas (i.e., the sciences with their fact bases) are seen as 
appropriate for transfer to electronic form while "noncumula­
tive" (i.e., humanities that are crucially dependent on context) 
may prove inappropriate. 

According to Dillon et al. (1993), Jonassen (1993), and 
Wright (1993), different situations call for different solutions; 
this means that some categorisation of hypertext representa­
tions will involve research in the near future. This is a new 
so-called diplomatic approach to hypertext that has recently 
entered the world of learning; and it encourages hypertext re­
searchers to work for positive combinations of hypertext and 
learning in further empirical investigations. 
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