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ABSTRACT

Since a multimedia message is de facto inscribed in a specific cultural and historical context, it is the role of the teacher to characterise hypotheses on the conditions of reception and interpretation of the transmitted information in order to make the system suit the learner’s cognitive modes and allow him to integrate the linguistic and extra-linguistic data acquired, in his or her pre-existing knowledge network.

The courseware program then should not be  classically based on the acquisition of lexical or syntactic data but rather on the use of the metalinguistic operations needed for aural comprehension, oral production, written and oral expression. An example of a new software application for analog videos which automatically implement more than 10 didactic prerequisites such as segmenting with answering time will be described here.
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The evolution of Multimedia today makes it necessary to clearly define some seemingly transparent cognitive notions and functions that may otherwise deceive the teacher in his expectations.

The decisional process that will lead him to the use, modification or creation of a specific courseware application will first imply very precise analysis of specific didactic needs and sufficient technological understanding.

If it is essential to know the possibilities of the system, it is even more important to define as accurately as possible the types of learning procedures that need to be implemented to help the teacher produce his own customised courseware and eventually a powerful interface for learning.

Because the message is de facto inscribed in a specific cultural and historical context, hypotheses on the conditions of reception and interpretation of the transmitted information will have to be characterised.  

Thanks to the familiar cognitive operations implemented by this type of methodology, the learner will be able to mobilise the linguistic and extra-linguistic data he or she has progressively acquired, in order to successfully identify this new informational content in relation with the pre-existing 'macrotext' (Swales, Halliday).

1- Construction of representations, conceptual networks and mediatizing

Cognition is as old as philosophy itself since the term comes from the works of Plato and Aristotle. But cognitive sciences have only arisen since the 1950s (the MIT Symposia on Information Theory) and now are part of what philosophers call  the unity of science : “ perhaps as a consequence of the ever- increasing specialisation in science, scientists have found it important to work in an interdisciplinary manner where they can draw upon the research skills  and knowledge bases of scientists trained in other disciplines ” (Bechtel, 1998).

Cognition is the act of knowing. This act encompasses a whole set of different processes ranging from attention, perception, memory, thinking (imagining, planning, judgement), motor coordination and language.  Thus a number of disciplines are closely connected to cognition such as neuro-sciences, psychology, linguistics and artificial intelligence.

As far as cognition and language are concerned, it is essential to present the different processes involved in a dynamic and hierarchized way. Mind, through thinking, is the “ chief organiser ” and intelligence the result of thinking. Intelligence is the ability to understand to be able to learn and to be able use the learned information in novel conditions.

So how does thinking work in this domain ? After attention and perception in a given environment, a construction of representation occurs. This representation can be of an object, an action or of one or several links between objects and actions. 

These representation processes are part of what many neuro-psychologists call “ the black box ” and it is the main task of artificial intelligence to try to figure out what may go inside it. This is what I shall present in a forthcoming article called “ Conceptual networks and mediatizing ”. 

The idea is not to try to reproduce in an anthropomorphic way what is going on inside the box (medical researchers might one day understand it), but to invent an artificial system (and its representation) that may first reproduce ideas or ways of thinking (and then perhaps produce them for IA applications), starting from a dynamic knowledge representation base whose linking strength between the elements should be automatically parametered according to a specific environmental context and to specific goals. The fuzzy logic rules for the implementation of the parameters are thus empirically stated. 

The connected elements then go from metaconcepts, basic “ noemes ” (Pottier, 1992) or “ meaning atoms ”, that may assemble in molecules (concepts) and groups of molecules (basic ideas). A specific calculation on these elements under specific conditions will respect the rules and produce one or several sets of ideas. The network organisation of the representations and of the calculation occurring on them is still under way and cannot be discussed here.

According to Sperber, “ mental representations and public representations such as linguistic utterances are themselves objects in the world, and therefore potential objects of second-order representations or metarepresentations ” (Sperber, 1999). So the task involved is in fact an artificial objectivation of subjectivity. 

Then the networking procedures that are implemented when an idea is to be produced will lead to what I call “ mediatizing ” (“ mise en média ” in French). This term will not refer to the classical way of translating into a multimedia form some different media (images, texts, sounds) already edited in a discrete way. 

Mediatizing for me is a semiotic inscription, the act of expression. It consists in the direct use of any medium, that is of any way of expressing oneself, either sound for oral language and music, image for still pictures, films, painting and even writing, movement for dance, mimics and body expression, or several media linked together for a multimedia support (talking movies, television or multimedia computer).

This idea of a direct expression from a conceptual network will be the basic idea throughout the article. Metacognition is not a new science (James, 1890) but it should be applied in an efficient way to language learning, language teaching and multimedia language teaching.

This branch of metacognition that I might call the “ cognitivo-discursive approach ” should even help us solve linguistic problems such as why in the two semantically close sentences “ He went out in spite of the cold ” and “ the cold did not keep him from going out ”, the constraint laid on the concept of “ going out ” by the concept of “ cold ” is expressed in one sentence by the prepositional phrase “ in spite of ” and in the other one by the verb “ keep from ”. 

A complete answer is quite impossible with present linguistic theories, until a theory that will describe the direct transformations of the semantic notions existing at a pre-verbal level into an appropriate wording understandable by a community of speakers sharing the same language and cultures is set up.

2- Action theories, language learning 

and language teaching 
As Monique Linart puts it, “ the logic of the acquisition of significations and knowledge is inscribed in a logic of action motivated by the needs of the subject who becomes the product of his or her own interactions ” (personal translation from Linart, 1998). The interaction subject-subject through different object configurations is patent in diverse action theories either in development psychology (Piaget, Bruner), cognitive psychology (Miller) or pragmatic linguistics (Austin, Searle).

Since the 1970s, Russian development psychologists such as Leontiev (1972) have shown that action can be structured into three hierarchical levels of relations between subjects and objects : a need for an object (material or mental) to be satisfied (intentional phase), the definition of a strategy organising the sub-goals to attain the final goal and finally the use of pre-existing or specific knowledge procedures (or routines), sometimes subconscious, to actually achieve the necessary practical operations.

More recent models, such as Bruner’s (1990), add a “ modal ” component that can be applied to each step of the structure. The introduction of this qualitative component allows a recursive cycle in this sequential process since the analysis of the discrepancy between the expected and the observed effects is the “ fuel ” of the dynamics of the system (feedback and auto-correction processes) until final satisfaction or failure.

If we consider the act of learning in the light of these theories, learning can be characterised by a reflexive assessment (on a metacognitive level) of the results obtained. Each cognitive action is therefore part of a larger, in fact never-ending set of cognitive actions. Although “ learning can be understood as a change in an organism’s capacities or behaviour brought about by experience ” (Reisberg, 1997), the types of learning are so numerous, the processes involved inside a type and between each type so different, that each discipline has difficulty in mastering all the possible connections and interconnections.

As far as language learning is concerned, the intentional phase is essential. It is therefore easily attained for a vital reason since life consists in trying to adjust the representation of the world as we take it to be to the representation of the world as we would like it to be. Predictably enough, the micro-changes brought by each individual would not be possible in our society without language ! 

Dissatisfaction is the driving force of communi-cation, as well as of research...

The first task is language acquisition. Our concern will not in this article be the acquisition of a mother tongue. But since many linguists after Chomsky (1965 and 1986) have tried to explain how children manage to have a logical knowledge of many language procedures through very limited experience, it is fundamental to get the learner back to these familiar learning situations in second language acquisition.

The keyword in the observation of these phenomena is logic. The child very quickly builds an abstract mental image of a particular sentence structure according to several understood examples. This structure is most often unconsciously derived by extracting the referential nouns or verbs to keep in mind their position and the linking words necessary for each example. Then this structure can be used in different contexts with different nouns and verbs. A good result will reinforce the task, making it automatic then.

Logic is even more important in the case of second language learning since the structural automatisms acquired for the mother tongue may not be operational for the new language. The problems encountered are even more numerous with foreign phonology or writing forms. Since the learner alone will not be able to cope with these difficulties easily, the help of a teacher is strongly necessary.

The result is that second language teaching should go through a continuous process of explanation before the activation of an hesitating -at the beginning- phase of production. Here as well, the learner will have to understand to be able to learn. Once the integration in his or her cognitive network is sufficient, the production may enter the operational phase allowing the learned information to be used in different contexts.

“ Solving a problem is transforming a given situation into a desired situation or goal ” (Hayes, 1989), but as for second language learning, it is a time-consuming process. After an explanation, the teacher cannot say : “ Now speak ! ”. Nobody can use a language properly only with a grammar and a dictionary. If this were possible, a computer would be able to write or speak ! 

The reason is that a number of metalinguistic operations have to be brought into play. For this purpose, a multimedia environment seems to be the perfect tool for reducing the learning time. 

Kathryn Bock characterizes the importance of time in language production in an interestingly synthetic way : “ Psycholinguistic research on language production concerns itself with the cognitive processes that convert nonverbal communicative intentions into verbal actions. These processes must translate perceptions or thoughts into sounds, using the patterns and elements of a code that constitutes the grammar of a language. For theories of language production, the goal is to explain how the mind uses this code when converting messages into spontaneous speech in ongoing time ” (Bock, 1995). 
The building-up of knowledge representation will in fact occur through some proposed tasks, in limited time, and these tasks should be appropriate to a maximum number of cognitive learner types, mainly analytic, synthetic or kinesic.

The problem to be solved (with the problem of time) is then to implement the metalinguistic learning activities (Toma, 1996 : 1) that will suit these different cognitive types, knowing that each learner more or less belongs to most or all of these types.

3- Multimedia expression : the implementing of 

metalinguistic operations
Before discussing the essential metalinguistic operations involved, a rapid survey of what multimedia is seems necessary since we are concerned with multimedia teaching.

Multimedia is classically defined as the association of three main media (image, text and sound). In that respect, “ natural ” multimedia has existed since the beginning of writing in High Egypt (Narmer’s palette in 3 200 BC). It is quite easy indeed to imagine an Egyptian engineer explaining hydrological problems in this part of Egypt using his voice and drawings and text engraved in the palette. The association of the three media was already made (Toma, 1997 : 2).

The notion of reproducibility in multimedia, which reinforces memorisation, came only in 1928 with the first talking movie “ The Jazz Singer ” presented in New York. Until then, movies were silent as was printing. 

Autonomous reproducibility appeared for the consumer market in 1975 with the first Philips VCR.

But only digital equipment with the first multimedia PCs in 1992 was able to bring the didactic functions that makes today’s multimedia a powerful interface for learning.

Direct access to any element of an information content is typical of one of the main functions of multimedia sometimes named “ hypernavigation ”, according to a term familiar to air navigation. Guided autonomy will allow the student to choose the right path without any loss of time among the different possible options given along a specific course defined by the teacher.

Interactivity, the reaction to any action, allows learner’s control in the learning process which is not possible with a video tape for instance. The learner on a PC really takes on responsibility for his or her apprenticeship.

Multimodality is another essential element. Moreover contrary to Mayer and Anderson (1992), I do not see multimodality as the activation of different sensorial canals. Multimedia technology only activates (until now) two sensitive canals, sight and hearing, but in fact up to 15 media can go through these two canals.

Therefore, each of them (consecutively or simultaneously activated on a computer screen) will produce several types of cognitive perception and analysis. 

The vision of a text (set of signs carrying a linguistic code) will entail a mental functioning different from the vision of signs referring to another code (highway code, navigation laws). The cognitive processes will not be the same for drawings, cartoons, graphs, paintings, pictures, movies, 3D  movies and pictures.

The perception of sounds will activate different parts of the brain depending on whether the sound is monaural, stereo or multicanal (more than 20 in Dolby THX).

Knowing this, the choice of the media should be appropriate to the type of information to be communicated and to the different cognitive types of

receivers. Little research has been made in this field and the rule of thumb has prevailed up to now.

Thus multimodality could be something more. I would rather define it as the activation by the courseware designer of a number of cognitive modes for the same type of medium and as the possibility for the receiver to adapt the reception of each of them according to his own cognitive mode (Toma, 1998).

The learner should be able for instance to change the size of a picture (larger if he or she is of the visual type, smaller for the auditive types), or move it from the right to the left if this suits him/her better, but these possibilities must have been anticipated by the designer.

In the absence of tried and tested recommendations, the rule is then to foresee a consistent number of possible “ presence modes ” for each of the media. 

Aural comprehension for instance is essential to language learning. A language will be spoken in a proper way only if it is correctly heard and understood. Thus access to the sound should be primarily facilitated.

The sound track will be first segmented, for an instantaneous hearing of each word or part of word. The visualisation of the sound spectrum can be proposed for a better perception of the sound. But most importantly the number of segments should be visualised and any of them be instantly accessed. Any type of segment selection will then be possible.

Not surprisingly, the analytic type will listen to the sound track segment by segment, the synthetic will prefer a global listening and the kinesic will opt for a listening by group of segments. It is important to note that these different ways of accessing the sound track are generally independent from the learner’s level or the difficulties of the material to be listened to.

In a last instance full screen videos may pose problems to some students, especially of the non-kinesic type. Experience shows that this sort of video picture may hinder their oral comprehension process. They will hear the sound only if the picture is less pregnant !

Besides the cognitive types, it is necessary at this point to consider the metacognitive assessments of the results obtained by each learner. The knowledge of the different types of assessment will allow the teacher to prevent wrong reactions on the part of the student in the recursive cycles of his or her learning process.

These reactions are intrinsically linked to their personality and three types can be identified. 

The unadventurous type will refrain from imagining a solution if s/he is not 100% sure. S/he will be afraid of making mistakes and will refuse the task rather than risking an error. Tries for the answer should not then be limited ; students must be certain that the error is not visible via the system until validated, and in case of an error, the courseware should give him or her the necessary hints until final success is obtained.

Others, on the contrary, are of the confident type. Their didactic path should then be scattered with question marks on some words or phrases that can be written under a specific colour code, just to draw their attention in case their level of comprehension is not as deep as it is expected to be.

Some others may be of the “ passive ” type. They are used to receiving everything from the “ master ”. They want the solution immediately, which is the contrary of what learning should be. The problem is that most courseware programs leave the learner free to read the solution just after a mouse click or to read the transcript on an aural comprehension task !

Everything should be designed to help and encourage the learner to carry out his or her tasks alone, with imposed hints if necessary for all and proposed ones only for those who need them. 

The only way to stimulate the learner's mental and cognitive activities is in fact to present language learning as a challenge, with all the necessary tools and means to win it, whatever the starting level of the learner (as long as he or she is not a complete beginner).The challenge for him or her will be to prove him or herself that he/she is able to understand any samples of authentic English discourse, especially “ raw ” video programs addressing the issues that really concern people in Britain, the States or the world today.

This is why the courseware application should not be classically based on the acquisition of lexical or syntactic data but rather on the use of the metalinguistic operations needed for aural comprehension, written and oral expression.

The aim is not to acquire more and more words, except for beginners or semi-beginners, but to 'drag' the learner into calculation processes that he will be able to carry out in other linguistic contexts and situations.

Most of these metalinguistic activities are based on the hypothetico-deductive techniques the learner commonly uses in everyday-life deductive reasoning. “ Deductive reasoning is a branch of cognitive psychology investigating people’s ability to recognize a special relation between statements ” (Rips, 1994). 

When this relation is not evident at first sight, the courseware should offer an accessible reserve of help or hints to facilitate decision making and reduce uncertainty. There is no need of a Bayesian approach for this learning model (Heckerman, 1998), but the possible solutions may be evaluated by the teacher in terms of probabilities of occurrence and the evaluation validated by experience. This will help to solve the problem between proposed hints and imposed ones. A proposed hint will only be accessible on demand, the imposed ones would be necessary for all learners to avoid loss of time.

The first set of metalinguistic activities will deal with sound discrimination and word recognition. Several solutions will be proposed among which a hierarchised list of different deduction techniques for sound recognition and understanding, i.e. :

- wave spectrograms to visualise sound 

- phonetic transcription to help identify the oral shape of the word (understood as a set of sounds)

- lexical hints to help identify the written shape of the word (understood as a set of letters)

- partial transcripts to give the written form of only the difficult words.

But meaning may still not have occurred with the written word. So a second set of metalinguistic activities has to be prepared to give access to signification.

If we consider languages such as English and French, etymology may play a very important role, since more than 70 % of the words (and even more in science and techniques) have a French origin (with Latin or Greek roots). Sometimes just one or two letters are different but the untrained learner will not be able to make the link between the present word and the word in the other language (e.g. “ consumption ” for “ consommation ”, “ area ” for “ aire ”, “ dedicate ” for “ dédier ”, etc.). Sometimes the difficulty will be to go through a word sharing the same root for a different morphological form, e.g. “ emphasize ” for “ accentuer ”. The common root is “ emphasis ” for “ emphase ”, but the word “ emphaser ” does not exist in French. Thus the synonym of “ emphase ” which is “ accent ” is used for the word “ accentuer ”.

A second element of this set will be the use of the understanding of the discourse situation. Here a knowledge transfer from a non-linguistic field will help solve a linguistic problem. If the French learner knows that 2 times 2 equals 4, he will understand that the meaning of “ times ” is “ fois ” in his language.

A third element is contextual logic. Context will be put into use when the two previous techniques fail to work. The key phrase here is “ be active and guess at all costs ”. The “ trick ” is to consider the sentence as a crosswords game. The missing words are considered as missing letters, not only inside the sentence but also before and after it (i.e. the context).

The third set of metalinguistic activities will concern the role of the image medium in sound understanding.

Still pictures are essential in this process of implementation of metalinguistic learning activities, but on the condition that they are used for what they can bring to language understanding. An image can seldom be used to illustrate one particular word. It is only a prop for the understanding of the current language situation, especially if it is authentic. The learner will not have to wonder about the place, the look of the characters, even their self-expression, and all sorts of elements that might perturb him or her in his/her understanding process.

Videos will be used as well for what they stand for, cultural purposes, changes of colours in a test tube or to illustrate mimics or actions difficult to imagine for example. 

Videos in fact are more and more frequently used in the latest courseware applications. But the questions asked after the videos, that can just be played without  help of any sort, cannot be answered if the sound is not understood, unless the questions are about the pictures, which is no longer language comprehension !

But if the sound and words are properly identified, the questions should be better raised and discussed in a non-virtual environment, so in that case the interest of a multimedia courseware is practically reduced to nothing!

At that point, the task is to check if the deductions can be corroborated. This will be possible only if the multimedia document is rather long (around 5 minutes) to find sufficient elements of validation. 

Either the rest of the text does not validate the deduced word and another deduction has to be made, or it does, and in that case two possibilities may occur : either the deduced word is the right one, or it is a wrong guess but not serious enough to compromise a deep understanding of the document (an approximate 90 % level of comprehension should be aimed at).

Frequent testing will help the learner to verify knowledge acquisition and control learning skills. The test should implement the same deduction techniques as during the course of the “ lesson ”, but in other contexts and virtual environments to judge the validity of the metalinguistic activities implemented.

A last important element has to do with the conditions in which these activities have been implemented. 

Few courseware programs take into account the notion of a time-limit for an answer. “ Only recently has temporal perception become a central issue again, because cognitive processes cannot be understood without their temporal dynamics ” says Ernst Pöppel (Pöppel, 1997). This notion is fundamental to prepare the learner to react quickly in a virtual environment in order to make him/her ready for action in a real one.

Either for oral answers to questions or for repetitions, the answering time should be set at a proportional value of the time a fluent speaker of the language would take. I usually use 160 % of this time for oral production. 

A good authoring system should allow automatic segmenting of the sound track with an answering time proportional to the duration of each segment, the ratio ranging from 10 to 1000 %. This ratio should even be changeable in the presence of the students if the set value for the segmenting process is proved incorrect when the application is run.

Thus allowing an easily accessible solution with no time-limit to answer is certainly not the right solution to improve learning through multimedia teaching.

On the contrary, the challenge is won when the access to the solution or the transcripts is made possible only after a successful amount of work on the part of the learner. To win after an effort gives pleasure. This pleasure on the part of the learner, giving way to pleasure on the part of the teacher, is undoubtedly the strongest incentive for multimedia language teaching.

The assessment of the unconscious mental organisation of the acquired data should then become conscious through final testing in order to modify it with the software if possible, with the help of the teacher, if necessary too. Language skills and knowledge acquisition will normally occur through 'participative coupling' (Varela, 1994) and representation construction.

In fact, with a semiological code previously defined and coherent throughout the courseware, the arising multimedia language now offers the teacher multimedia expression or “ multi-mediatizing ” ("Mise en multimédia" in French). 

However only an authoring teacher who will go all the way from courseware design and production to teaching in the laboratory will be able to enrich and stabilise it.

Consequently the need for particular multimedia courseware programs that will actually meet specific user requirements should now be easily satisfied.

In that respect, the easy modification of any part of the computer program without any programming of any sort is undoubtedly an indispensable condition for an efficient courseware design since it is impossible to offer a level of difficulty that would suit every student, even in a limited didactic context. 

Modifications for a better adaptation to specific students will always be necessary. This is the contrary of what is possible with today’s CD-ROMs that have a fixed, non-changeable content.

It could even be a major reason for not using multimedia teaching ! Instead, easy modifications, in the presence of the students, will allow what very few cognitive scientists are concerned about : 
re-multimediatizing 

or "re-mise en scène multimédia" in French.

The aim of CALL or TELL is to provide interactive simulations of language use through individual virtual learning environments. How ? 

This research which encompasses the latest developments of cognitive sciences has highlighted several important issues: 

1. the need for a multimedia expression and a multimedia language still to improve and stabilize

2. multimediatizing or the use of the multimedia language directly from a didactized content of information the teacher will have in mind. Detailed design will be achieved through doing.

3. the need for an easy-to-use authoring system that non-programming teachers can use

4. the need for adaptation of the software to different cognitive types

5. the need for adaptation of the software to different personality types

6. the implementation of metalinguistic activities based on deduction techniques, that can be reused in other contexts

7. automatic segmenting with answering time and segment visualisation

8. personalised access to the solution decided by the teacher in relation with the learner’s metacognitive performance 

9. presence of the teacher in the room for personalized tutoring while the learners work and communication activities in small groups still in the same room

10. possibilities of real-time modification for answering time, textual hints, questions or even mistakes ... on the part of the teacher

In fact, before the first teacher-controlled multimedia computerised language laboratories appeared six years ago, teachers had already acknowledged the richer learning environment and interactivity of multimedia teaching, its flexibility to different learning styles and a learner’s control that allows him or her to engage fully in the learning process.

But the challenge for me was to try to implement these ten fundamental cognitive prerequisites.

This began in 1992 with the conception of LAVAC (Laboratoire Audio-Visuel Actif-Comparatif)® (Toma, 1993). Its development is still under way with an html version, but the goal for attaining these ten prerequisites is now reached with the latest version (4.03.i).

LAVAC has become one of the most popular computerised language laboratories in France since 1993, with more than 5 000 software programs used in 130 university departments and high schools. 

The LAVAC system consists of a complete network of student terminals, plus a course-design workstation, all this being normally linked to a server. It was the first to use a teacher’s console for presential or distance tutoring, which avoids the well-known 'wandering' and twisted paths of a learner lost in a traditional Resource Centre (Toma, 1999 : 1).

Several easy-to-use integrated programs with user-friendly interface have been developed to help teachers to digitise and edit sound and videos, attach pictures and sounds, use models to create gap-filling or multiple-choice exercises linked to any segment, and achieve a multimedia integration that diminishes the weaknesses of each media used separately.

A LAVAC courseware is in fact a set of segments or sequences with an automatically-given number plus a possible name or wording of your choice, linked to sound, images, videos, texts and tutor zones (for proposed hints or exercises), making it up to six different media altogether.

LAVAC is mainly designed for oral comprehension and production, i.e. for listening (with 24 listening modes) and recording, but the student can also type in his answers, either in a learning or testing mode, and use hypertext or hypermedia links in case of mistakes.

This multimedia system consists in six different programs : authoring system (Toma, 1996 : 2), student interface, teacher interface (for distance tutoring), networking tool program, an audio-segmenting device (“ Virtual Recorder ”®) and a video-segmenting device (“ Video Sequencer ”®).

These last two devices are brand-new ones (1999). The Virtual Recorder makes use of the segmenting functions of LAVAC but with a different student interface, only to allow “ novice ” teachers to create their computer software without being “ obliged ” to use images or texts. 

It offers a computerized version of the old cassette language laboratories, with all the didactic improvements offered by digitalization, such as automatic segmenting with answering time (and adjustable parameters), sound track visualisation, instant access to any part of the sound track, student index visualisation and recap features, consecutive or simultaneous recording and listening, role playing with automatic noise reduction of the master sound track when the student speaks.

The Video Sequencer (Toma, 1999 : 2) uses this whole set of didactic prerequisites this time applied to an analog VHS recording or to a live satellite programme, and performs real-time didactisation too. 

Automatic segmenting was more difficult to achieve since it is done according to the blanks or the volume drops in the sound signal detected by the system. This volume is sometimes kept constant with music background on some videos, but it now works ! 

Both new devices can be linked to the customised LAVAC student interface. The system can eventually meet individual needs if the teacher has built or acquired a database in vocabulary, grammar, civilisation, located either in the server or in a CD-ROM.

A potential intermediate programmer who is generally NOT a teacher will not be able to fulfil the whole set of expected cognitive requirements.

Should a painter ask someone to hold his or her paintbrush ?
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