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Preface

The majority of European Countries are faced with an ever-increasing adult and senior population, for whom traditional learning provision, be it formal schooling, training or adult lifelong education are becoming inadequate. As a consequence, it is significantly difficult for these people, whether or not they are still working, to re-enter education and thus to have access to adult lifelong education schemes.

Furthermore, available data shows that there is a specific tendency on the part of women to exit the labour market and abandon paths of education/refresher training, thus increasing the under-representation of women in the workforce.

From a cultural point of view the dissemination of such lifelong learning paths, which are still not widespread enough, favours local development promoting the creation of new entrepreneurial projects or a better use of existing resources.

These methods are also ideal for those areas (rural areas, large urban suburbs) whose geographic characteristics hinder access to formal education, which is generally available in urban contexts. In all these cases an informal and self-organised provision of education – adequately supported by the use of distance education technologies – would favour the access to citizens who are not willing or not in a position to reach the available education and training opportunities.

Also, the use of recognised individual study vouchers would have a favourable impact on the social productivity of those involved, activating or re-activating circuits of interchange among individuals and groups who would otherwise be unable to communicate and without common goals. The establishment of productive Circles in terms of ideas would also certainly be of value as it is a known method of dissemination of knowledge and refresher training (the Province of Genoa in Italy, for example, has been using this method for some time in favour of different target users)

Among the most innovative solutions, that are still not widespread enough and that have been identified by the partners of the SCATE project as worthy of further analysis, are t Study Circles. These envisage the financing (through the allocation of group training vouchers) of non-formal education activities requested and organised by adults sharing a specific interest and with the support from other players such as local authorities, schools, training agencies, local guidance services, etc.

The way Study Circles are organised and managed is fairly well known and a number of projects have already been implemented in various countries.

What needs to be studied, tested and analysed, in order to identify and promote good practices and specific protocols, are the actions to support and promote Study Circles as well as the ways to activate local and trans-national networks of individuals interested in the transfer of good practices.

Given these premises that indicate the need to foster the dissemination of innovative financing models for adult learning and stimulate the demand for learning in a population that is generally reluctant to develop lifelong learning strategies, the project has had three main goals:

1. Developing pathways to promote the creation of Study Circles (in particular suitable ways have been studied and tested to provide assistance with respect to: a) the definition of the studies project; b) the identification of learning resources in contexts which guarantee the overall quality of the learning activity; c) the enhancement and sharing of study projects/group learning and their outputs, encouraging the exchange of acquired knowledge through the method of Trees of Knowledge®; d) the development of learning paths with the use of distance learning tools).

2. Favouring the dissemination of knowledge built within Study Circles without using any further public resources (or, in any case, at lower costs).

3. Encouraging new users to access Lifelong Learning Centres or other adult learning providers using these non-formal methods and aiming at lifelong learning.

In the SCATE project we believe that if the individual has knowledge, the group does too. The group project therefore entails the formalization of group knowledge into a simple description, represented through Coats of Arms that can be exchanged with beholders of other Coats od Arms in other groups.. Intermediate players will help formalize, launch and monitor this system.  The method proposed is primarily derived from the concept of the Trees of Knowledge created by Pierre Levy and Michel Authier (Les arbres de connaissances, La Découverte, Paris, 1992) as a mapping system for knowledge recognition and exchange within communities.

This booklet aims to help us learn about Trees of Knowledge thus promoting their integration with the other tools analysed in the project.

Introduction

The choice of studying Trees of Knowledge  (O. Las Vergnas)]
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Concept maps, semantic networks, knowledge management

G.V. Vercelli, E. Farmeschi, R. Bencivenga

Semantic Networks, Knowledge Representation and Knowledge Management

In order to establish a time relationship between Trees of Knowledge, Concept Maps, Semantic Networks and Knowledge Management, it is necessary to distinguish two different areas: Knowledge Representation and Knowledge Management.

With regard to the first concept, Knowledge Representation, it may be said that since the beginning of the sixties it has involved all those interested in AI — Artificial Intelligence — and has also included Semantic Networks. Therefore, it is possible to trace semantic networks back to precisely those years, towards the mid/end of the sixties, as it is a conceptual processing typical of that period.

Knowledge Management on the other hand is conventionally dated from 1986 when Karl Wiig coined the term. In reality, Knowledge Management obviously existed also before 1986, but Knowledge Management as a discipline transformed itself from the mid eighties. At start the approach was that of production management i.e. management of human resources, time and methods in the industrial field, which was to indicate a way to organise production inside a structure organised according to the mental frameworks of the time. Around the mid eightees the concept changed as it extended from the company to also encompass the authority and the organised structure, giving rise to the concept of know-how management. Know-how management includes not only working procedures, but also areas of formal and informal knowledge, working relationships, competences of each individual member, group competences etc.

Knowledge Representation and Knowledge Management are two disciplines sharing many similarities but with very different approaches, especially from the point of view of the practical realisations and theories behind them. KM is usually tackled by using operational empirical research methods. Those scientists whose research focuses on Artificial Intelligent, have a much more empirical approach, typical of production engineers. Since the beginning of the eighties a whole series of software products have emerged for Knowledge Management. This was the result of the considerable work carried out during that period.

As for the concept of Knowledge Representation, the seventies and eighties were marked by the strong conviction among Artificial Intelligence gurus that anything could be represented in a formal-logical way; thus inaugurating the era of Expert Systems. Indeed, the time from the seventies to the mid eighties is referred to as the great era of the so-called GOFAI (Good Old Fashion Artificial Intelligence), known for systems of formal-logical rules capable of defining and representing knowledge in an explicit way.

Neural Networks

In the years that followed, some people saw representing knowledge in this way as ineffective. This led to the development of connectionist approaches. The connectionist approach considers the cognitive processes as the interaction of elementary modules. Compared to classical AI, connectionism launched the studies on neural networks. Indeed, according to this approach, the brain does not function as a calculator, given that it is a bio-chemical system in which knowledge is processed according to parallel mechanisms. An artificial neural network functions on such a parallel mechanism; where the information processing system draws inspiration from the nervous system of living beings. This makes it possible to solve tasks that would otherwise be impossible to tackle when using different systems. An example would be, recognising images or forms (artificial vision) or retrieving complete information starting from fragments (associative memories).

The processing elements making up a neural network are the same as biological neurons, and form a pattern that is similar to a nervous tissue (obviously very simple compared to biological nervous tissues).

There has therefore been a split in the discipline of Knowledge Representation. In spite of this, it is incorrect to say that neural networks are the next step from semantic networks. They are two different approaches. Semantic networks are basically a hybrid mechanism that emerged with the idea that it is possible to create a representation of concepts and relationships, not only in terms of concept hierarchy (from the general to the particular), but also in terms of relations, by building semantic networks in a knowledge domain. The result is the creation of a hybrid knowledge representation, i.e. not strictly formal-logical, that may be evoked by a hierarchical tree-like organisation. The fact of introducing transversal relations creates a way (which may be defined as procedural) to represent the knowledge.

Semantic networks therefore, did not emerge as a formal graphic representation in a knowledge domain; but rather as a method to represent content domains and to reflect on them.

It may be restrictive to state that Knowledge Representation only regards informatic engineers or information technology.

It should be kept in mind that, because AI developed in the United States of America, it emerged in circles where informatic engineers, psychologists, linguists, psychiatrists, neurobiologists etc. cooperate. AI therefore is not just information technology; although, and in Italy in particular, it has taken on this meaning.

Artificial Intelligence and Knowledge Representation form therefore an interdisciplinary subject.

Concept Maps

Concept maps, which include Trees of Knowledge, appeared as part of this logic. This began at the start/middle of the eighties, as representation formalism in the learning field, and essentially as a mechanism not so much to help when teaching, but rather to represent a certain subject and the concepts relating to it. Concept maps enable taking advantage of concept organisation in order to then accomplish a series of teaching activities.

It has now been ascertained that it is very difficult and unlikely to have an unvarying and complete representation of any content domain. It is true all the same that in general, the representation of a content domain is possible precisely because it is a representation, in the sense that it is a model, therefore it is possible to consider it as closed. This makes it possible to reflect upon it in an efficient and effective, formal logical way; as opposed to an open model where no formal-logical conclusion can be drawn, as there would always be a lacking of arguments and facts.

It is also true that normally when reasoning occurs not just in a formal-logical way, but also by applying other techniques (for example, procedural, connectionist, empirical techniques etc.), a model is used to work on that which can be considered as a partition of the real world.

An example of this is given by what happens on The Net. The Net is a huge knowledge container, a non-orderly graph with no precise topology. It is possible to apply to it all the techniques deriving from the mathematical theory of graphs, in order to be able to reason on a partition of the Net itself, change partition and apply another type of reasoning and so on.

Conclusions

The existence of other approaches should not be ruled out. It would also be wrong to assume that one software application such as See-K® is the ideal solution.

Mapping implies modelling, and when the knowledge of a group of people is represented with the attempt to organise it in a graph, it is important to establish the goal that one wants to achieve.

The approach in Trees of Knowledge aims at reflecting on that map, with the purpose of discovering the various relations existing among the various components. With such a goal it is possible to apply a procedure, an algorithm to achieve this.

Trees  of Knowledge

J. Kaplan

Background

The Trees of Knowledge started out as a concept when Michel Serres, philosopher, science historian and Stanford University professor, is entrusted in 1991 by then Prime Minister Edith Cresson with developing a skills recognition system.

The concept of Trees of Knowledge is proposed in 1992. It is based on the idea of mapping knowledge or skills in a manner that shows the interdependency of knowledge objects. The concept relies on mapping knowledge in a group (workplace, neighbourhood, team), structuring the knowledge objects to form a tree-shaped visual representation that shows the groups’ knowledge assets. The concept relies on a separation between knowledge objects and their possessors, whilst giving one the ability to see what parts of the tree are knowledge objects possessed by one (or several) of the group members. Taking things further, the definition of a set of knowledge objects to form an identified aptitude (say, in terms of qualification needs) gave birth to what the inventors of the concept named, a coat of arms or blazon. The coat of arms may be attributed to someone possessing the whole set of knowledge objects needed in respect to a specified skill. Each set of knowledge objects related to a coat of arms can be highlighted too in the Tree of Knowledge.

The tree of knowledge is a representation of knowledge assets at a given time. From that point of view it has the powerful potential of a managerial tool. The software later developed offers flexibility in the representation of the knowledge objects in relation to one another. One can change the parameters so as to represent the knowledge objects in different forms, i.e. changing the tree shape. As mentioned, the tool may seem like a potent managerial tool; but as a matter of fact, the idea was to develop a tool for the empowerment of those that are the beholders of knowledge objects represented in the tree-shaped chart.

The mathematician Michel Authier, Michel Serres and Pierre Levy, now professor at Ottawa University, founded a company in 1992. This company set out to develop software to implement the concept. The company, named Trivium, developed in 1993 the first computer-based application, called Gingo®. Later a book was published
. It set off some controversy, as the concepts’ underlying implications were obviously perceived as threatening to the educational establishment. In 1999 Gingo® was integrated into new software, commercialized by Trivium under the name See-K®.

Trivium strives mainly to build and maintain a business base. This has led the company to establish partnerships with some major software and consultancy corporations over the years. Its software was integrated in 1998 under the name Kartograph as a Lotus®
 Knowledge Management solution. Today Trivium is linked to Accenture
, has setup a US based company called TriviumSoft
 and a Brazilian partner named DDIC
.

Parallel to pursuing a business venture, many people have been involved over the years in experimenting and using the software out of ideological belief or social conviction. As a result, and because of the immense contribution this has had to the initial concept, Arbor & Sens
 was established as a unit operating out of Trivium. Arbor & Sens offers access to the online See-K® system and fosters exchanges between those using See-K® for the empowerment of individuals. Some examples of these uses are: as a means for developing skill recognition, as a tool to develop new processes for promoting employment, as a device integrated into learning environments, or the use of See-K® in academic environments. Arbor & Sens also functions as a repository for these types of non-corporate projects.

Companies, both public and private, as well as social and educational institutions make use of the software developed. According to Trivium, some 60 clients use See-K® today in about 10 countries.

A tool to engage in a process

The tool itself is relatively easy to deploy. Nevertheless, the process of preparing the data to be inserted into the software system ought to be considered as a major goal. The extent of work that goes into this is a bit of a pit-hole. One has to be aware of the amount of work this requires and have all those who are involved prepared to spend time. One can avoid the pit-hole by realizing that the process is a group project activity.

As a matter of fact, the tool gives us several advantages in this process. It has something of a metaphorical power in translating skill labels into a somewhat visually beautiful pattern. As such it works as an incentive for the skill bearers. Once the skill recognition process is over, it gives the development agents (those that are manipulating and analysing the results of the skills identification) a tremendous tool for identifying strengths, weaknesses, opportunities and threats
 to the organization or the group.

The skill recognition process starts by individuals describing past experience, activities and their learned skills. These are then formalised through various processes. One has to consider the knowledge structure, work on the way the knowledge objects or skills are related and agree on their labelling. The data is then fed into the computer. The software’s algorithm will process, in real-time, the knowledge data (elements) of the knowledge objects. As mentioned earlier, this is when the manipulation of the data can begin by modifying parameters of the algorithm used. The form of the mapped knowledge will also vary with every data change introduced.

Benefits and fallbacks

Skill-bearer benefits are the ability to perceive ones position in the organization and to realize one is an essential part of the whole group. Another benefit is the ability to identify ones uniqueness and ones shared knowledge. This contributes to reinforcement of self-awareness and to self-esteem. In turn this provides for implication in the group’s development.

Decision-maker benefits are the ability to detect current assets in human resources and potential for development. Options for development can be analysed and secured in real potential through the analysis of the Knowledge Tree shape. The analysis of interdependencies also grants fine-tuned provision for needs.

See-K software

Knowledge objects

The list of knowledge objects can be the produce of the group or can be produced by any other method the group finds appropriate. Each person participating in the construction of a Tree of Knowledge, assigns himself or herself a list of skill or knowledge objects. The person can then freely describe the sort of relation he or she has with each self-assigned skill or knowledge object.

Coat of arms

An entire set of skill or knowledge objects that is inputted into the See-K software database, will produce a tree of knowledge.

Each colour block in the tree represents a skill or knowledge object. The skill or knowledge object thus represented may be the asset of one or several people. The graphic representation of a person’s collection of assets in the Tree of Knowledge is comprised of a set of such blocks. The list of his or her skill or knowledge objects represented by the blocks is called the person’s coat of arms.

A person can see whether their position in the Tree is central or marginal, which skill or knowledge objects he or she shares with others, which of his or her skill or knowledge objects are unique to him or her, who are the people with similar assets, those who may be complementary in achieving a goal and so on.

Each colour block in the Tree represents a skill or knowledge object. It represents the asset of at least one member of the group and only has one occurrence in the Tree. The brick colour informs the viewer about the number of persons that hold the asset.

Shape and colour

The shape of the Tree enables one to perceptive the structure of knowledge of the population that composes it. The majority of the group members share the skills or knowledge objects in the trunk. Branches represent specialization. When several people have assets represented in a branch one may consider them as a specialised community. A colour code for the blocks indicates how frequent each skill or knowledge object is. At the bottom of the scale, dark green represents a rare skill or knowledge object. At the top of the scale, dark red represents a recurrent one.

Human resources deployment

A Tree of Knowledge is a graphical representation, or shall we say map, of skill or knowledge assets in a group. The map also enables perceiving human resources and needs for carrying out a project, occupying a job position, and so on.

The colour zones in the map on the left indicate scarce and frequent skill or knowledge assets shared by the group members.

The colour zones in the map on the right indicate scarce and frequent occurrences of skill or knowledge assets in respect to a specific need.

Human resources development

The map enables spotting expertise and identifying resources that may be rendered in training modules to develop knowledge for others.

One can notice in the previous figures that human resources are lacking and may require development.

Each member of the group may decide in respect to his or her specialties, needs or interests to offer services or undertake training.
Software requirements

Operating System: 
MS Windows 9x/NT4/2000/XP

RAM: 
32 Mo. 64 Mo recommended

Hard-drive: 
30 Mo

Web browser: 
MS Internet Explorer 4.0 or above

Case studies

[J.Kaplan will define structure for contents. Contributions from two about two cases]
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Marie-Laure Genton – Open Learning environment
Amadou Ka – Classroom environment
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An Introspective stance on Trees of Knowledge by one of it’s authors

Transcription of Michel Authier’s speech given during the SCATE seminar in Paris, Oct. 7, 2005
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Perspectives for learner empowerment in cooperative learning

J. Kaplan

One ethical question that arises when discussing knowledge mapping, is the tension between what this enables in terms of empowerment for example and what this entails in terms of infringing privacy. To put it differently; one can state that showing whom one is (in terms of competencies) is also revealing somewhat the intimacy of ones being. Where is the boundary between empowering oneself to act through the readability of ones know-how in a map of knowledge and exposing oneself to the scrutiny of others? This may not be desired by the individual who has; for one, suffered from hierarchical categorization and; two, is aware of the reductionistic flavour of labelling.

Learner empowerment is conceivable for one under the condition that it does not reduce ones cognitive identity to a coat of arms.

People occupying positions in formal institutionalised education may perceive an ongoing flexible system, enabling dynamic recognition of knowledge objects and their beholders, as a menace to the hierarchical order of their social organisation. This can lead to a fight between the defenders of the formal system and the one being developed. The latter empowering individuals to be recognised for their knowledge assets gained through non-formal or informal learning, achieved through knowledge mapping. The position of those empowering themselves through recognition of their knowledge thanks to mapping may be relegated to being considered as holders of non-formal knowledge, i.e. of lesser value.

The dynamics of knowledge interdependency, highlighted with a tool such as See-K, enables the building of skills and expertise not as individual assets, but as knowledge traits (cultural marks) of a given society or group. Given the awareness of knowledge as a collection of competencies in a group, is an illustration of the way ICT is contributing to the development of a society of knowledge. The increasing presence in our different daily environments of scalable, modifiable object representations through the use of ICT, is and will continue to develop cooperation in production, encompassing the shared acquisition and building of knowledge. Learning is no longer confined to specific institutions. The space and time of learning activities is becoming planetary.

If we take a look at the meaning of empowerment in the context of education, we may be able to reflect on the empowering capacity of such a conceptual tool as the Trees of Knowledge in this stance.

Empowerment is defined by the European Union as “the process of moving into a situation of inclusion or the development of capacity and opportunity to play a full role not only in economic terms, but also in social, psychological and political terms”
 This definition does not reveal anything in terms of how this should occur, even though the noun does derive from the verb ‘empower’ and although as a transitive verb it signifies making someone stronger and more confident, it does not express explicitly if the gain in power is achieved through the concession of some by those who already have it, or if it is something to be gained through the strengthened efforts, forces or power of those empowering themselves. The alternatives are either considering being empowered through passive acquisition (power conceded or reinforced) or either self-empowerment which can be interpreted as the gain of power achieved through a struggle for recognition by those already beholding it. In both cases, it is worthwhile considering power not as something that is to be divided, but as something hat can grow for all players without loss for some in favour of others.

According to Pimparé, S. the premise for most attempts to conceptualize the term is related to that of “inclusion of the excluded by the included on terms pre-designed by the latter”
. She puts forward notions different to the Paulo Freire liberatory learning as a means for engaging in restructuring the society. She speaks of Swatantrata and Swaraj, two notions from Jeevan Vidya philosophy developed by Shri A. Nagraj. With this outlook, reference is made to the learning of skills to fulfil one’s basic daily needs - Swatantrata and knowledge at different levels of consciousness in order to attain harmony with self, body, family, society, nature and universe - Samajikta.

What I would like to point out here is my understanding of social interaction as systemic in nature. I consider learning as a means for achieving progress at different levels, therefore not dissociating the individual knowledge from the organic meaning it acquires in the system. Different contexts provide different levels of reference. Each context i.e. various social groups, turn one’s knowledge exactly into just that – knowledge. The value of knowledge is an attribute that is granted, or recognised differently at each of these various levels.

Preferring a systemic outlook, paralleled with the Hindu Jeevan Vidya philosophy, I shall situate the notion of empowerment out of a dichotomic relation between oppressor and oppressed. I am not saying that oppressors and oppressed do not exist, nor am I saying that they are both responsible of the situation in which the tension between the two exists. My stance is that of considering the entire system in order to shift power one has in a given context in a gradual and continuous movement of change. This gradual evolution places the players out of a strategy of opposing forces in favour of a harmonious empowerment. I would also like to stress that I do not believe that power gained for one implies power lost for the other. Once again situating the relation out of a dynamics-of-dichotomy is envisaging progress for the whole; else it would be hypothesising that no development can wholly exist.

The definition for empowerment could therefore be: granting or providing means for the dynamics of liberation. This liberation is that which enables a person to depart from what is known to him or her, and to set out to discover and to build new situations and knowledge.

In what way can we suggest that The Trees of Knowledge actually do contribute to empowerment as I have defined it? According to this definition learning surely contributes to liberation, at least in the sense that education is a learning process to build knew knowledge. Trees of Knowledge as a support for learning; and See-K, as a tool to support Trees of Knowledge, can contribute to learning dynamics. Hence, we can argue that they provide means for the dynamics of liberation.

Many means are used in educational processes to enhance learning, though there is something of particular interest to us when using Trees of Knowledge. The particularity is that the tool helps situating, and thus recognising individual knowledge as part of the group assets. Providing cartography of group assets is empowering oneself in the context of the group represented by the Tree. The group, through individual initiative can then evolve in a direction that harmonizes all efforts in the direction of the social project the group has.

Obviously we are on the verge of many other sciences like social and political sciences. Implications related to values the group sets forth as guidance to each individual’s action play an important role. As long as the group pursues the goal of learning, one may assume the outcome coherent with our definition of empowerment.

Trees of Knowledge can favour, through the recognition of acquired knowledge by some, the mentoring of others who may wish to develop their knowledge or skills in a specific area. Knowledge in a specific area can be made recognisable thanks to knowledge mapping. As mentioned, recognition lies at the basis of empowerment. By building a system that enables an alternative to recognition by the institutionalised educational system (recognised curricula, diplomas, titles and so forth) we are laying the basis for the development of a society of knowledge.

It is worthy of noting that computer networking on a global level, namely Internet, has further contributed to the development of awareness around social interaction in knowledge construction. Computer technology has contributed greatly to thought and theory in human sciences. These technologies have instigated the development of prototypic software in the early nineteen-nineties that materialised, so to speak, the concept of Trees of Knowledge. Nowadays, interest is growing in the field of co-learning and interaction between learners. This is most probably related to new communication habits and practices stemming from the use of online forums, Wikis, collaborative work environments and learning content management systems that are built around constructivist learning paradigms. Trees of Knowledge are clearly a means to develop cooperation between learners as it enables the recognition of skills and knowledge which is a key issue in providing people with a means for reciprocity in learning activities, thus empowering both individuals and societies as a whole.

Getting started

O. Las Vergnas
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