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one kind of information to another one. This has been called “route” of textual navigation [6, 10]. Thus, 
for a text, potentially many textual navigation routes exist and it is possible to compare them with 
ambulatory progression in hypertexts [11]. Nevertheless, such navigation principles differ from ones in 
hypertexts in that they rely on semiotic and linguistic marks of text. As a consequence, the navigation is 
not guided by the author, compared to hypertext navigation where he has to put links; rather, the 
navigation is the result of an interpretation process relying on textual annotations. 
 Before putting forward our model of knowledge representation capturing the navigation process, it is 
necessary to describe the text annotated structure on which is based NaviTexte. 

2.2 Text Model 

The text modeling has two sides. The conceptual one describes the kind of information to represent 
textual units that must be taken into account, organization between these units, mechanisms to handle the 
text structure, etc. The software side, based on object-oriented approach, details main modules (see 
section 3). 
 The conceptual modeling is inspired by [12] : “A system for capturing documents structure should be 
flexible enough to accommodate the variations in structure that occur naturally” and improved by 
proposals from [13, 14]. As a consequence, our text model is based on typed units, which can be 
embedded. The description of a text is made up of two parts. The Head and the Body. In the Body, typed 
units (TU) are marked up using XML format and it is possible to embed them. Each unit has one type 
and an unlimited number of attributes. Only innermost units have an attribute, named chain, which tags 
the string of character. An example of tagging is partially shown in Fig. 1 for the following text: 
 EXEMPLE 1 : “Si prompt et habile, d'ordinaire, à exprimer son empathie avec les Français, à guetter 
leurs attentes, à partager leurs inquiétudes, le chef de l’Etat n'a pas su trouver un geste de réconfort ni 
un mot de compassion pour ses concitoyens écrasés par la canicule et pour les milliers de morts 
provoquées par ce séisme climatique.”1 [Le Monde 21 août 2003]. 
 In this example, typed units are sentences, connectors, propositions and noun phrases. The semantic of 
the type of the textual unit as well as its attributes is given by the annotator and will be used in the 
cartridges, which code the navigational knowledge (cf. 3.2). It must be clear that the textual navigation 
relies on annotations, which have previously been put into the text. 

 

Fig. 1   Example of annotations. 
 
It is possible to define new elements in the 
Head, composed with existing TU described 
in the Body part. To refer to an existing TU, 
the principle is to use a pointer on the TU as it 
is defined in the Body. Four types of new 
elements can be created: Set, Sequence, 
Reference and Graph. A Set is a set of TU; a 
Sequence is an ordered set of TU; A 
Reference allows defining one relation 
between a TU and a fined sequence of TU; 
like in [14], a Graph is used to build arcs, 
which can have attributes, between nodes 
(TU). Finally, it is possible to define attributes 
for all these new elements. 

                                                 
1 The Head of State, who is normally so quick and clever to express his empathy with the French people, to watch out for their 

expectations, and to share their anxieties, has not been able to find a gesture of compassion for his fellow citizens, crushed by 
the heat wave or for the thousands of deaths provoked by this climatic seism. 

<TU Type="Sentence" Nro="3" > 

<TU Type="AI " Nro="1" > <Chaine> Si prompt et 
habile </Chaine> </TU> 
<TU Type="Connector" Nro="1" > <Chaine> 
d'ordinaire </Chaine> </TU> 
<TU Type="Segment" Nro="1"> <Chaine> à 
exprimer son empathie avec les Français, à guetter 
leurs attentes, à partager leurs inquiétudes 
</Chaine> </TU>  

<TU Type="Proposition" Nro="1" > 
<TU Type="SN" Nro="4" > 

<Attribut Nom="Type Referent"> RD </Attribut> 
<Attribut Nom="Indice Referent"> 1 </Attribut> 
<Chaine> le chef de l'Etat </Chaine> </TU> 

… 
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3. Knowledge Description Language 

Our conception is based on a general principle: for an annotated text Ta, it is possible to define several 
semiotic forms Sd, which display, by applying visualization operations, the object Ta, and several 
navigation operations Od, which allow to a reader to move through the text Ta. A designer must, via a 
knowledge description language, define semiotic forms and navigation operations. All operations are 
written in XML format. 

3.1  Visualization Knowledge 

Visualization knowledge applies to operations of transformation on typed units (TU). Presently, two 
generic operations are available. First, one operation modifies the visual appearance of the string of 
characters by specifying the coloring of both foreground and background of the screen. Second, another 
operation (Adding) modifies the content of the string of characters by adding textual data. This operation 
is interesting to emphasize when dealing with discursive structure, like “Discursive Framework” [15], 
which links several non adjacent TU. 
 Works are in progress to improve this Adding operation, especially to give the possibility to add 
computed textual data extracted from the processed text to the content of a displayed unit. 
 For both operations, it is possible to express conditions on the attributes of the units (TU), which are 
modified. 

3.2  Navigation Knowledge 

Conceptually, like in hypertext approach, navigation is an operation, which links a TU, the source, to 
another TU, the target. But, in our approach, it is possible to specify a source, a target, several conditions 
and a span of text (cf. Fig. 2).  

Fig. 2   Example of a navigation operation. 
 
Consequently, before processing a navigation 
operation, conditions on attributes of the 
source are checked. The span limits the scope 
of the search of the target. Furthermore, each 
operation must specify a type of moving by 
using one of these pre-definite instructions : 
{First, Last, Forward(i), Backward(i)}. First, 
Last, indicates that the search of the target is 
absolute: the TU displayed will be the first 
(respectively the last) TU, in the specified 
span, which checked the conditions. 
Forward(i), Backward(i), indicates that the 
search is carried out relatively to the source 
(before or after) and indexed by the integer i. 
For example, {Forward(3)} is interpreted as 

the search of the third TU located after the source, provided that its attributes match the conditions. The 
value of the span must be chosen in the set declared in the Head of the text (cf. 2.1). Complex conditions 
must be expressed by using operators {AND, OR, NOT} between simple conditions.  
 
 

<Op_Nav Title="Following instance of the same refrerent" 
Type="Following"> 

<Source> 
<Condition Type="Simple"> 

<TU Type="NP"> <Attribut name="Type 
Referent"/> </TU></Condition> 

</Source> 
<Span> 

<Condition Type="Simple"> 
<Sequence Type="Paragraph"/></Condition> 

</Span> 
<Target> 

<Condition Type="Simple"> 
<TU Type="NP"> <Attribute Name="Type 
Referent"/> </TU></Condition> 

</Target> 
</Op_Nav> 



m-ICTE2005 http://www.formatex.org/micte2005 4 

 

© FORMATEX 2005 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

4.  General Software Organization 

To check the expressivity of this language, a first version of NaviTexte has been developed in Java (cf. 
Fig. 3). From an text annotated by a dedicated software like ContextO [16] or LinguaStream [17], a first 
module builds the representation of the text {Ta}. A second module loads and compiles one or several 
cartridges, which describe the visualization and navigation knowledge as well as the form of the display 
(linear, structured, graphicals, etc.). The result of such compilation is a graph of potential routes. This 
graph is projected on the text {Ta}. A third module displays the text on the screen by applying the 
semiotic forms {Sd} chosen by the reader. It must be pointed out that a reader has the possibility to load 
another cartridge at any time and that its compilation is done dynamically. 
 NaviTexte proposes different interfaces, which depends on the cartridge loaded. As a consequence, 
each cartridge offers several readings adapted to different readers, in order to take their competencies, or 
their interests, into account. The Fig. 3 shows the application of NaviTexte as a learning tool of textual 
mechanisms in French of discursive coherence for foreign students. By clicking on the textual unit “à 
l’épreuve”, which was annotated “negative modality”, the reader triggers the display of three possible 
navigation operations: moving to the next textual unit annotated with the same modality, or moving to 
the next textual unit with the “positive modality”, or moving to the preceding textual unit annotated with 
the same modality. 

5. Application in Text Linguistics 

In the reading process, a reader has to cope with two kinds of cognitive problems. First, identifying 
discursive referents in a text and choosing correct relations between nouns phrases that refer to them. In 
other words, the reader has to decide between a co-reference relation, in which there is only one referent, 
and a referential disjunction, in which there are several referents. This cognitive competence is crucial 
for the building up of a coherent mental representation of the text and hence central in the learning 
process: “learning from text requires that the learner constructs a coherent mental representation of the 
text” [18:307]. Second, identifying the argumentative orientation intended by the sender. This orientation 
is generally marked from the beginning of the text and consequently acts as an “interpretation program” 
[19]. Identifying this orientation, which is essentially provided by the predications, is also crucial for a 
correct deciphering of the semantic and pragmatic coherence. 

Fig. 3  Examples of dynamic interface. 
 
For navigating through the text, we have chosen 
four types of textual units (see below), which 
specify navigation operations and make it possible 
to establish coherence links between them. Thus, 
the navigation allows to track different types of 
coherence and to identify their linguistic realization 
in a given language. These types of coherence are 
based on [3, 20] which proposed to distinguish 
between referential, predicative and pragmatic 
coherence, which again are based on the three 
speech acts: reference, predication, and illocution 
[21]. 

Adding also the sentence as a unit, we operate with the following coherence “tracks”: sentences, noun 
phrases, predications and connectors. Attributes attached to a sentence are “marked” (elliptic, 
exclamative, interrogative, etc.) and “modality” (positive, negative). For example, in text 1, the sentence 
“Sale rentrée pour Chirac”, is elliptic and negative. Attributes attached to a predication are “modality” 
and “orientation” (positive, negative). In “Sale rentrée pour Chirac”, the predication “sale rentrée” is 
negative. For noun phrases, we have chosen to annotate units, which function as discursive referents and 
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which contribute by their recurrence (lexical or pronominal anaphoric forms) to the referential coherence 
of a text. Each noun phrase referring to the same referent is given an index in order to show anaphoric 
chains. Connectors have an attribute, which specifies their rhetorical function [22]. 

6. Conclusion 

We have shown that a complex cognitive process such as learning discursive mechanisms and building 
coherence relations, can be supported by software dedicated to textual visualization and navigation. 
Different types of knowledge are specified with a declarative language based on the notion of pre-
definite operations. Works are in progress to elaborate experiments, which will measure the interest of 
this approach for the learning process. 
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