USES of ICT tools for CSCL : how do students make as their's own the designed environment ?
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Abstract

The purpose of this article is to analyse the use of ICT tools proposed in a CSCL environment in higher education (Learn-Nett project). The point is to understand the differences between uses anticipated by the designers of the CSCL environment, and the way students effectively used the tools. With the background of Theory Activity and French « instrumental genesis » theory (Rabardel), the paper puts emphasis on the process transforming tools in instruments for action, the choice of tools to be proposed to the students, and the technical training before the real learning tasks, all of this oriented by the learning activity. This article has implications for CSCL environment designers, CSCL teachers and for ICT trainers.
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Introduction

This article aims to analyze the way students in higher education made as their's own new ICT tools in a project of collaborative distance learning. The CSCL project was called Learn-Nett (LEARNing NEtwork for Teachers Training) and received support from the European union's Socrates program. Learn-Nett gathered during two years teachers, students and researchers from nine universities or high schools in Europe. Groups of four or five students coming from different universities had to work collaboratively and at a distance on a project choosen by the students themselves. Each group was followed by on line tutor and used a virtual campus designed for proposing tools useful in the project.

Litterature about the design of CSCL environments is abundant but what do students with the proposed environment ? How do they use the proposed tools ? Do they use them as anticipated by the designers ? Is the link between design and real use so direct and foreseeable ?

The question about the use of technical innovation has been for a long time concerning reasearchers in the fields of sociology, economy, psychology, ergonomy… Indeed, there is a fundamental tension between « on the one hand, the creators chasing the dream of improving a technology (…); on the other hand the novices, the potential users, continuously receiving offers and trying to introduce them into their own logic, rarely sharing the fantasy of those who propose them. » (Perriault 1989, p. 18).

In the experiment we analyze here, some students groups didn't use at all the virtual campus; others used it in a intensive way while others again used some of the proposed tools but not other tools. We observed « multiple practices deviating regarding directions of use that were something else than manipulation errors. They were linked to intentions, acted deliberately. » (Perriault 1989, p. 13). How can we understand the way students used the tools set at their disposal in the virtual campus ?

1. Towards a definition of « uses »…

The word « uses» has never been clearly defined in the scientific literature. This word refers to several ideas as we see in the following expressions from the common language : idea of utility (« to make use of something »), idea of time (« to improve with use »), idea of an objetct's function (« I use that as a hammer »)… We can add the idea of membership with the expressions : « community of use » and « popular use ». 

Vitalis (1994) adds a decisive concept to this list : « The user is considered as an active user building his/her own use of an object, able to filter and reconstruct what is given to him/her, creative to make as his/her own’s the technologies proposed. »

We keep from this analyze the following key-elements : a use corresponds to a particular way (a set of rules) to use something (a material or symbolic object), way socially shared by a reference group, and built in time.

The aim of this paper is to try to understand and explain how individuals make a new technology as their own’s, particularly how the Learn-Nett students appropriate the telematic tools available in the virtual campus. How did they use the tools ? Do we really observe an active building of the uses ? Does the reference group have an impact on this building process ? What are the other elements having an impact on this building ?

Understanding this building ICT tools uses process will allow us to rethink the training of students and teachers in using these new tools and to specify the reflection about the technical and pedagogical design of virtual campus.

2. Theories

1) Activity theory

This theory is widespread in English literature as basis reference in studying technology-supported collaborative work or learning (CSCW or CSCL). It comes from soviet psychologists Vygotsky and Leontiev in the years 20-30. The following synthesis of the main concepts from this theory is built from Lewis (1998) and Bardam (1998) papers and on the basis of the Center for Activity Theory and Developmental Work Research web site (University of Helsinki, Finland) which the Head is Yrjö Engeström himself.

Vygotsky proposed the new theoretical concept « artifact-mediated and object-oriented action »
) : human activity is not a direct reaction to the environment; the relation between human and the objects of his/her environment is mediated by cultural means (artifact-mediated) built by human to make him/herself able to control and transform his/her environment. This mediated-artifact can be a material tool (a hammer) or a psychological one (language for example, tool artificially built by humans allowing them to communicate with the other individuals of the environment).

Leontiev distinguished 3 levels to the human activity : the level of strickly speaking activity, aiming to transform the environment; the level of action, allowing to achieve the activity's object, and the level of routinized operations, basis physically or cognitive manipulations composing actions. 

Following them, Engeström proposes this schema, considered as the current schema of the human activity system
.
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Figure 1 : The human activity system, Engeström (1987). 

The activity theory proposes to consider the activity as observation unit for the human sciences, for instance in the observation of learning systems. With its concepts of community, division of labour, mediated-artifact…, this theory is especially appropriate to analyze learning situations of CSCL. It suggests to analyze them in a systemic view, all the system's elements depending on the activity to achieve.

In order to analyze the uses of CSCL tools, we are particularly concerned by three parts of the activity system (following Engeström, 1987 and Lewis, 1998) :

1. The subject-tool-community triangle as the activity theory suggests to consider uses linked with the reference group using the same tools. This is a micro-social view of the building of uses.

2. The tool-community-object triangle and the associated concepts of rules and division of labour, factors maybe influencing the way tools are used in a reference group.

3. Finally the subject-tool-object triangle since we are interested in the way an individual appropriates new tools.  This is an individual view of the building of uses.

Two french-speaking reasearch trends can highlight the micro-social and individual aspects of the appropriation of tools  :

2) The building of uses at a micro-social level

Two sociological complementary researches were led in the field of technical innovations at work. Flichy (1995) and Fazzini-Feneyrol (1995) showed the importance of negociating and sharing social representations about the possible uses of a new tool in order to incorporate this new tool in the work.

Flichy proposed a theoretical distinction between the « functioning framework » (cadre de fonctionnement) which gathers the functioning principles as designed by the tool designers (with possibly theoretical background), and the « use framework » (cadre d'usage) wich is a building, at one time and by a community of users, of a social representation about the possible uses of a new tool. Fazzini-Feneyrol confirmed by his research the existence of this « use framework » : social representations of the possible uses of new tools have to be negociated between the community users so that everyone shares those representations. « The lack of negociation can lead to keep the previous uses in contradiction with those recommanded for the new artifact; this reduces to zero the expected productivity gains. » (Blandin, 1997).

These researches « highlight the possibility of persistence of old uses in spite of technical changes introduction » (Blandin, 1997) and let understand why « the logic of use is stubborn » (Perriault 1989, p. 147).

The micro-sociological researches about the building of uses confirm the importance of the community (reference group) involved in the same activity and sharing the same tools. For a collective activity, if the community doesn't negotiate a common representation about the way of using the new tools, there is a risk of observing no change of uses, even if efficiency gains are promised.

3) The building of uses at an individual level

Pierre Rabardel, French researcher, analyzed the process of use building with a cognitive psychological approach. In contrast with the artifact, physical object built by designers in anticipation of some uses, Rabardel (1995) defines the instrument as a dual entity composed at the same time by the artifact and by the associated using schemes. « The concept of instrument with Rabardel is not associated with a particular object but defines simultaneously an object and a way of using this object, or, in other words, at the same  time an object and its use » (Blandin, 1997).

The artifact becomes an « instrument for action » during an « instrumental genesis process » : the subject builds actively his/her using schemes, either assimilating already familiar schemes, or producing new schemes allowing him/her to achieve his/her aims. Thus, when manipulating a new artifact, the subject enters in a cognitive activity consisting in producing ways of achieving his/her intentions. The subject is not passive, he/she is not satisfied with assimilating indications written in the directions of use for example.

Rabardel identifies in particular two principles linked to the production by the subject of his/her own using schemes for a new tool :

1. The « economy principle » : the subject tends to choose the most familiar or the most available tool and to use it for as much actions as possible in order to economize energy  that would be necessary to learn or to obtain another tool. 

2. The « search for efficiency » : if the subject feels that the proposed tool will not be the most efficient regarding the goals to achieve, he/she tends either to choose another tool or to use the proposed tool but in a way designers of the tool had not anticipated (informal use, or « catachrèse » according to Rabardel). 

4) Synthesis

The « instrumental genesis process », defined at an individual level by Rabardel, is equivalent, for a collective use of a tool, to the shared building of a « use framework » (different possible ways to use the tool). This instrumental genesis process is oriented by the activity to achieve (and not by the wish to use the tool in accordance to the instructions of use); it’s so possible that informal uses appear if the planned use is neither the more efficient nor the more economic for the users.

This instrumental genesis process takes place into a reference group (students) sharing the same objective and the same tools. So we share the Blandin’s (1997) hypothesis : « Since they are the product of cognitive activities, the " use framework", the " using schemes" and the " instrumental genesis process" will just have a local validity and so may be changed according to the working group even in a same organisation. »

3. Observation of the virtual campus uses

The activity to achieve by the students in the Learn-Nett project was double. On the one hand they had to form a group at a distance (4-5 students from 2 universities) in order to work on a project linked to the Education and ICT field. They had to negotiate the topic, to share tasks, to follow up the work… in order to write an online report presenting their work. On the other hand, they had to write an individual reflection report during and at the end of the project : they used a logbook during the experience and wrote a reflective report at the end, evaluated by their professor. Therefore, they were asked to use the virtual campus to : register in a student group, negotiate the work topic and share the tasks, communicate synchronously or asynchronously during the work with the other students and the online tutor, auto-evaluate their work with the logbook and publish the final report.

1) The virtual campus and its tools

The Learn-Nett virtual campus (http://tecga.unige.ch/proj/learnett/) integrates :

· information pages about the settings (learning objectives, work sequences, evaluation criterions, partners list…);

· communication tools (synchronous – a  MOO – or asynchronous – newsgroups and bulletin board);

· management and regulation tools for the collaboration (logbook, task organizer, supervisor to contact the tutor…).

This virtual campus is managed dynamically through data bases. That allows each student when connecting to the campus, to find information and tools adapted to his/her working group.

2) Data collecting method

At the end of the collaborative work, we sent all the students a questionnaire. This questionnaire presented the list of the virtual campus tools associated with the uses foreseen by the designers (for example : « the MOO is a synchronous communication tool aiming helping the students to make decisions within their group »). The students had to indicate if they used the tools; if so, following the foreseen use or not, and if not, why. We collected 51 answers on 80 students.

3) Results

1. The virtual campus as information tool

The virtual campus as information tool has well worked. The general information pages have been visited « several times » or « often » by 80% of the students. The personal pages used to introduce oneself and to get to know each one have been visited by 86% of the students. So, the instrumental genesis of the campus was successful, but it can be noted that actually the web is widely known as information instrument.

2. The virtual campus as communication tool

	MOO for all the virtual community
	MOO for the working group
	Newsgroup for all the virtual community (« café »)
	Newsgroup for the working group

	59 %
	67 %
	59 %
	53 %


Table 1 : Percentage of students who used the tools « several times » or « often » (n=51/80)

The MOO has been used by a lot of students mainly for meetings with the working group
. The newsgroup « café » has had a limited success (149 messages in 4 months – 104 dialogue initiatives and only 45 answers), while the newsgroups for the working group have been used by 7 groups on 19 (these 7 groups posted more than 20 messages and used it for intense discussions). The groups that didn’t use the newsgroup preferably used email.

The first interpretation of these observations is connected with the activity theory : the students didn’t use these two tools for communicating with the virtual community because they didn’t need to contact other groups; nothing was foreseen in the settings to encourage such exchanges, as some comments said : « We never have the opportunity to speak with the other groups », « no connections from my correspondents ».

The second interpretation is referring to Fazzini–Feneyrol and to the importance of explaining the individual representations concerning the tools uses. Some students comments about the newsgroup « café » say that the tool is interesting and complementary to the MOO, but regret the lack of interaction. Other comments highlight the uselessness of the tool (« I didn’t need it », « It has never been useful », « I didn’t find anything there », « I have no affinity with that bistro »). Some students didn’t see the usefulness of the newsgroup « café » (no link with the activity to achieve) while the designers and other students saw in the tool an opportunity to build a virtual community awareness.

Through the uses of the newsgroups dedicated to the working groups, it seems the Blandin’s hypothesis is confirmed : the uses may change depending on the working groups despite same work context and same instructions for using the tools.

3. The campus as tool for managing and regulating the collaboration

	Logbook
	Supervisor
	General resources
	Resources for the working groups

	84 %
	8 %
	51 %
	59 %


Table 2 : Percentage of students who used « several times » or « often » (n :51/80)

The comments about the use of the logbook mention the workload to use the tool as foreseen (to fulfill it every week). Even if it allows a regular auto-evaluation of the work process (Daele, 2000), the tool seemed useless to several students, as one said : « I filled it once because I had to »; technical problems have also disturbed the use of the logbook.

The supervisor is the less used tool in all the campus. It has been designed as communication tool with the tutor to regulate the work of the group. 92% of the students say they never use it. The comments mention that the students didn’t know the tool or that they used email to reach their tutor.

The use of the ressources was very variable : about half of the students say they have used it and the other half not at all (« I think it’s a very useful tool for the experience », « the ressources have all been visited and used in other researches », or « I never used them because it was not necessary », « the ressources were not complete enough »).

For these three tools, the principle of integration of the tool in the activity is to be reconsidered. How can a tool become a mediated instrument for an activity if there is no activity to achieve ? It must also be considered the too heavy workload if the individual has to achieve too much tasks with the tools (for example the logbook) and the economy principle mentioned in this comment about the supervisor : « the email works very well to reach the tutor, why would we have to use another tool ? ».

4. Explanations about the use or non-use of the tools proposed
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Figure 2 : Number of proposed reasons checked
 (n=51).

The important number of tools in the virtual campus not known by the students (notably the supervisor) has to be considered. Was there too many tools proposed ? Were the tools not useful regarding the activity to achieve ? Were the information and training to use the campus incomplete ? It’s perhaps because of all these reasons.

The students added (in open comments) other reasons to explain why they didn’t use the tools proposed :

· 22 % wrote that they didn’t need the tools (not useful);

· 9 % wrote that they didn’t want to lose time for discovering new tools;

· 8 % claimed they were used with other tools to achieve the same tasks (surplus to requirements).

We can link these responses with our hypothesis : the students justify their uses, different from the uses foreseen by the designers with :

· the economy principle (they use their regular tools);

· the search for efficiency (no time to spend, to use only what is useful);

· the settings of the activities not requiring to use all the tools available.

4. Practical Implications : what can be taken out the observations

The observations led in the Learn-Nett project confirm the importance of the community in the building of the use of a new tool. The working groups have built their own rules (implicit but sometimes explicit) about the use of the tools, about the tools to favour or to let down, about the tools to use in another way than foreseen. Therefore a prior training about collaborative learning at a distance would be useful to help the students in instrumenting efficiently the new tools; the technical training should be based on working groups rather than on individual learning for using the tools.

The rules set up for the organization of the work and the division of labour between the students affect the use of the tools. However the group organizing its work is also affected by the representations of the organization opportunities suggested by the tools at its disposal. During a collaborative work at a distance, work organization and tools are intimately associated. It’s important that the students have a correct and complete representation of the organization opportunities that the tools can offer and of the organization necessity that the activity will request. Again, a prior training adjusted to the activity and the tools as instruments for this activity encounters that issue.

Individual uses the tools as mediators to achieve a goal. The numerous comments mentioning the uselessness of some tools confirm it. Therefore it’s important when setting up a CSCL environment to choose the tools in association with activity that have to be achieved. Students showed it : tools not directly useful for the tasks are neglected. In addition, the technical training for using the tools should also be linked with activity; if not, students couldn’t enter in the instrumental genesis process which will transform the tools in instruments for the action.
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� An artifact is an object (physical or symbolic) built by human. In this paper, we use with the same signification the words « artifact », or « tool », by contrast with the Rabardel's concept of instrument.





� The subject refers to individual or group the observator chooses to analyze. The object refers to the environment transformation aimed by the activity (task to be achieved, objective, motive…). The tools are the physical or symbolic artifacts mediating the activity. The community is the group of subjects sharing the same object and, by this, distinguishing themselves from the others. The division of labour is at the same time the horizontal repartition of tasks between the community members and the vertical hierarchy of power and status. At the end, the rules refer to implicit and explicit norms, conventions, customs… keeping actions and interactions inside the system.





� As we can suppose reading this comment : « the MOO for the whole virtual community, I did only use it to enter in the MOO for my group », we have to take precautions with the 59 % of responses related to using the MOO to communicate with the whole community.  It is possible that students didn't make correct difference between the use of the MOO to communicate with the whole community of Learn-Nett or with their working group.





� Question was asked for each tool.
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