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ABSTRACT

Our work aims at studying tools offered to learremd tutors involved in face-to-face or blendedgubbased learning
activities. To understand better the needs andotafdens of each actor, we are especially intedesteéhe specific case
of project management training. The results of are® observation show that the lack of monitoring @xpertise
transfer tools involves important dysfunctions ire tcourse organisation and therefore dissatisfadto tutors and
students (in particular about the acquisition obwtedge and expertise). So as to solve this probleenpropose a
personalised platform (according to the actor: gmbjgroup, student or tutor) which gives informatito monitor
activities and supports the acquisition and transefeexpertise. This platform is meant for the cdempeducational
context of project-based learning. Indeed, as Fa& majority of project-based learning activitiebge tarticulation
conceptualisation-experiment is an important pathe process. The originality of our approache®lbn also supporting
the articulation between action (experiment or embgalisation) and reflection. This approach sorowps the
acquisition of complex skills (e.g. management, eamication and collaboration), which requires a awibural
evolution. We aim at making the students become @bllearn to learn’ and evolve according to catgeWe facilitate
their ability to have a critical analysis of thaitions according to the situations they encounter.
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1. INTRODUCTION

Project-based learning is often applied in the adseomplex learning (i.e. which aims at makingrieas
acquire various linked skills or develop their bébars). In comparison to traditional learning,stiype of
learning relies on co-development, collective resitility and co-operation (Huber, 2005). Learnans the
principal actors of their learning. A significantreehment arises from their activity, both for thamd all the
other learners. A consequence of this approacheissegmentation of the class into sub-grouped gsjje
monitored by tutors. We generally observe thataberdination and harmonisation of tutors’ actigtiare
extremely difficult to operate when each group veoaktonomously, on different subjects and in real a
varied environments (for example enterprises)s Eien more difficult when the project is conduatedr a
long period (more than four weeks). In this contéx¢ perception of individual's and group’s adinis also
very difficult, especially if no technical suppdudr information and communication is used. Finalliye
implementation of project-based learning in engiimgeschools, universities or professional traindanot
benefit from all its capacities (Thomas & Menge008). Indeed, this learning should implement an
educational model based on the Kolb’s cycle (Codeal, 2008), composed of four phases (personal
experience, reflexive observation, conceptualisatexperiment). But it is ofteaction (via the articulation
conceptualisation-experiment) which is favouredhe detriment ofeflection and ofpersonal experience
(Thomas & Mengel, 2008).

To understand better the type of tool necessarynfrove these trainings, we have studied a project
management training course (Michel & Prévot, 200%)is course is supported by a rich and complex
organisation, especially for tutors that we detaipart 2. We have used KM methods to identifythé



problems encountered by students and tutors. Welyndientify three problems: (1) difficulties fotuslents
to acquire some skills (e.g. project managemenrdrosgtion, use of monitoring tools and group wakyl
autonomy, (2) lack of information so that tutors eaonitor and evaluate students individually andytyup,
and (3) lack of tutors’ communication and coordimatso that they develop their expertise, knowledgé
competences. In part 3, we study existing tooltvisan help to solve these problems, especiallyitoromy
and experience sharing tools. We then observenthakisting tool could solve all these problemstsmown.
We thus propose a new tool named MEShaT Klamitoring andExperienceSharing Tool). We finally
conclude by all the futures directions offered g tvork.

2. CASE STUDY: A PROJECT MANAGEMENT TRAINING COURSE

2.1 The cour se organisation

The course is composed of a theoretical presentatighe principles and methods of project managegme
and their practical application to a project (c&llECo’ for ‘Collective Project’) carried out by aqups (12
groups of 8 students which answer to different stdal needs). Envisaged by Patrick Prévét (Mickel
Prévot, 2009), the project management course kigtanonths and corresponds to an investment of
approximately 3000 students’ working hours per @cbj The instructional objectives are to acquiredha
competences (e.g. knowing how to plan the projéeinft’s chart), to organise the project managentent,
manage resources, to control quality) and soft aienres (e.g. social competences of collaboratmh a
communication, empathy, consideration of the othleadership). The pedagogical team (see figures 1)
composed of 24 tutors (a technical and a managemgoat per group), 2 managers (technical and
management) in charge of the coordination of tblrteeal and management tutors’ activities, 1 teaeh®
presents the theoretical concepts and 1 direcsporssible for the organisation of the training lbfyeoups.

Technical tutor ﬁ Project leader

%gkgmdem

Management:tutor ﬁ
Teacher
, @ Se,
Director / Coordinator Industrial @ @’gvg'i
" Manager ﬁ
£ %

(Technical tutor)@
Manager

(Management tutor)

ul

Figure 1. Pedagogical team and course organisation

The project is composed of four phases:

- (1) November: answer to the call for tender (falisation of the client’s requirements).

- (2) December: elaboration of a master plan (meétoals and organisation of the team project),
definition of tools to drive the project (dashbgaadd rules to test the deliverables quality (ralbseceipt).

- (3) January to March: development of a produd study.

- (4) Until mid-April: delivery of a technical repowhich describes the product and management trepor
(a project closure report which is an analysispfitie student’s point of view, of the flow and plerbs of
the project). The project is closed by one draredtjsresentation in front of all the actors of thejgct.

The tutors play various roles which depend on yipe tof skills that students have to acquire (Michel
2009). According to Garrot’s taxonomy (Gartt al., 2009), for the acquisition of soft skills, tutcase
social catalysts (create a friendly environmeninitite students to participate), intellectual cgdtd (ask
questions and incite students to discuss, to is&j¢c ‘individualisers’ (help every student to oseme the
difficulties, to estimate his/her needs, difficaltj preferences) and ‘autonomisers’ (help studentsgulate



their learning and to acquire autonomy). For thguéition of hard skills, tutors are relational cbas (help
students to learn how to work in group and to bexanteader), educationalists (redirect groupsvaigs in

a productive way, clarify points of methodologypply resources), content experts (answer to questm
the course contents), evaluators (evaluate studants groups’ productions and participation) and
‘qualimetrors’ (measure and give feedback on thaityuof the course).

Tutors monitor a unique and non reproducible ptojébey work with students most of time in face-to-
face and no organisation, communication or capéithn tool is proposed. For example, no speaiiit is
currently proposed to the tutors for the monitoriof students’ activities or for their evaluationhel
appreciation of students’ activity is made in ampligit way, according to the number and the quadityace-
to-face students—tutor interactions. In terms ofmewnication and coordination, each tutor works
individually with his/her group and does not comngate much with the other tutor of the same group
(management or technical) in order to have a cam@pision of the group’s activity.

2.2 The observed problems

The observation methodology is adapted from the MABlethod for Knowledge System Management)
method (Benmahameet al, 2005), completely described in (Michel & Préva®09). The observation data
are various experience feedbacks from studentguos and were collected by 62 students in theyBtr

of the engineer school. The observed students Zaamaadles and 18 females and are between 22 to 25 yea
old. 38 of them have carried out the project mansge course the previous year, 3 of them are cllyren
‘project leader’ in a project. Observation consistslirect feedbacks (called REX) made by intervigfwhe
course director, of 6 tutors and of 3 studentserily ‘project leader’ and by self-observation the other

38 students. Indirect feedbacks are based on wagooups’ experience and analyses expressed ia ther
‘management report’, which is one of the proje@bveérables. 24 management reports have been @vasid
(each one relating to the experience of a groupghEdentified problem has been described on a RISE
(Reuse, Improve and Share Experiment) card. We blaserved 36 different types of problems.

The majority of cards (57%) relate to a problemhwiite management of the team wdnk the team itself
More precisely, 29% relate to a lack of project agament skills, 18% relate to difficulties working
group, 10% relate to problems with some students think they are not responsible enough. 31% of the
problems concertutors’ activityand impact orieaching organisation of the projedhdeed, 13% concern a
lack of coherence, coordination and communicatietwben tutors, which involve problems of informatio
diffusion. For example, the instructions given ftte tproject groups were described as ambiguous or
contradictory. About 5% concern a lack of commutigzabetween tutors and students or a lack of piEse
of some tutors. 13% concern a lack of informationtfitors on the teaching objectives or on the Kedge
and skills they have to teach to students. Indstedents feel them alone when they have to leang s®me
tools or when they have to apply theoretical proje@nagement concepts. Students sometime do not
understand the role tutors play and the help tlay lring them. Moreover, 8% of the problems concern
failure in theteaching design of the courgeot enough time to work, a not adapted calenddraatoo short
timing for the deliverables). Finally, many groupad tutors express a same problem concerning the
monitoring of individuals’ or groups’ activity anstudents evaluatiod% of the problems). The students
express a feeling of injustice concerning the iilial evaluation because the notation is the samelfthe
members of a project (with about + or -2 pointsoading to their investment), even if the studentslved
more or less than the others. All the tutors alquress their difficulties to evaluate the studentividually.
These difficulties are explained by the intuitivedatacit character of the evaluations, by the latk
traceability of students’ actions, and by the la€kiscussion with their colleagues.

It is possible to partially solve problems concegithe course design and the course organisation by
changing the timing and the teacher’s and coorditetesponsibilities. Nevertheless many probleemsain
and most of them are directly or indirectly bouadutors’ activity. That is why we aim at helpingdrs, on
the one hand, to monitor and to evaluate the stadmmd the groups and, on the other hand, to egehan
information, coordinate and develop their skillsdagxpertise. Although the pedagogical context is no
distance learning, we hope to benefit from usirgstdo support this activity. In next part, we studSCL
and Web 2.0 tools which are suitable for our céée focus on monitoring tools and expertise shatads.



3. TOOLSTO SUPPORT LEARNING ACTIVITIES

In this part, we detail existing tools to help t$téo monitor students’ activities and to commutgoaith the
other tutors. We study how these tools can helpréuaind solve the problems identified in the presipart.
We finally show that none of them answer to alltleeds for which we develop our own tool.

3.1 Monitoring tools

Many tools have been developed to support tutothénmonitoring of distant and synchronous students
individual activities. ESSAIM (Després, 2003) giveglobal view of a student’s progress in the cewsd
tutors have a perception of the activity with refeg to the path, the actions and the productionsazh
student. FORMID (Guéraud & Cagnat, 2006) offersitartinterface with a global view of a class durig
session (e.g. students’ login, their progress éncburse) or a zoom in on a precise course stagegssfully
validated or not by the class, by a student or gyoaip of students so as to identify their diffiees). These
tools work in a synchronous environment with autocadly generated tracks. They are thus only méant
tutors and do not offer the possibility to studetoisegulate their learning for a long period. Rermore,
they are not meant for asynchronous learning $tmstfor which tutors need information on learners’
activities on a long period.

Other tools are meant for helping tutors to monasynchronous activities and allow to go with the
learners towards their autonomy or to regulatertherning by determine themselves the state of the
progress in the course. Croisieres (Gueye, 200By0$ervices which support individually learnargheir
learning progress and assist them in autonomytgitua_earners select their learning activitiesading to
their objectives and learning strategies. Refletgjdés & Coffinet, 2004) is a tool meant for shapnthe
state of progress of a student or a class. It segpphformation to the tutors who monitor the stutdein
distance training and to the students who haveedbfeck on their progress with regard to the legrnin
objectives and the other students. Learners daterthieir state of progress in the course with kgarthe
tasks they have to carry out and tutors can deamynées the validation of some of their tasks.

There also are tools to monitor the activities afups, not simply individuals. SIGFAD (Mbaé al.,
2005) offers a support for actors’ interactionsestricted groups (8-15 persons) in distance legrit helps
tutors to hold the groups, to boost them and indeexnduct well the course. The interaction siagsallow
to model and to show the collaboration into groupsestimate the group’s life and evolution. SIGFAD
supplies three main categories of estimationshatlével of the group (present, absent or stilspes, the
state of the group with regard to the realisatibthe activities), at the level of individuals (thproductivity
in term of realisation of the activities and thedrciability which indicates their level of commuaiion with
the other members of the group) and at the levéh®factivity (level of realisation of an activiby all the
participants). TACSI (Laperrousat al., 2005) offers more specifically a perception of ihdividual
learners’ activity into the activity of their grouft distinguishes the perception of learners’\agtiin an
individual task (individual productions), the pegptien of learners’ activity in a collective taskhéir
contributions in the collective activities and thebntributions to the discussions) and the peroepof
learners’ situation in the group dynamics (socihdviour and sociometric status). The LCC (Learnng
Collaborate by Collaborating) collaborative activfoftware (Cortezt. al 2008) is used for teaching and
measuring teamwork skills using technologically monped face-to-face collaborative activities. LC@as
measuring seven variables : first ones measurAdheity score(i.e. the group’s efficiency in performing the
task assigned), last ones measilieamwork variables cbrresponding to core components (skills) of
teamwork like team orientation (TO), team leadgrghAiL), monitoring (MO), feedback (FE), back-up (BA
and coordination (CO)). Communication has not beeluded in the measurable variables.

The individual and collective indicators for the mitoring of learners and project groups offeredlimse
tools are relatively well adapted to our contexte Wspecially adopt those proposed within the LCC
framework (Cortezt al, 2008) for the development of our own monitoringlt However, the course which
interests us does not use instrumented activitydamd not thus allow using automatically colledtadks of
learners’ activity. That is why we have to thinloabother ways of collecting information on thedtigities.

The tools which help learners to acquire autonontjteé them to evaluate their progress in the cqurse
according to the tasks they have achieved and tttese have to achieve. However, these tools are not



adapted because they do not help learners to hnilthdividual reflection neither on the relevandete
knowledge they acquire and the modalities of tleigugsition nor on their behavioural changes. Theslé
regulatory processes are individual and mainlyltdsum the activities carried out with the tutoWe think
useful (Michel, 2009) to support these processesdiryg a metacognitive tool (Azevedo, 2007) whigkes
into account learners’ point of view afognition (e.g. activating prior knowledge, planning, cregtsub-
goals, learning strategieshetacognitione.g. feeling of knowing, judgment of learningntent evaluation),
motivation (e.g. self-efficacy, task value, interest, effoaf)d behaviour (e.g. engaging in help-seeking
behaviour, modifying learning conditions, handliagk difficulties and demands).

All the tools studied in this part are exclusivebntred on learners’ activity and help neitherrieas nor
tutors to have reflections on their activity. Inraontext, in which the roles played by tutors exéremely
varied, it is essential to have a base structutting reflection. For example, Berggren & Séderl2608)
propose to use a ‘learning contract’ definedaasumber of fairly simple questions, such as: Wil want
to learn? How will | learn this? Who can give supfoWhen can | start? How will | know that | have
learned? How will others realize that | have leadf?&é This contract could be useful not only for student
but also for tutors.

Furthermore, all the tools do not brought helputorts to understand or interpret what they obsériiey
supply useful information for tutors but these mmfiation are rather quantitative than qualitative do not
thus allow to evaluate the quality of the contribo$ or productions, or to explain learners’ bebawi
neither individually nor inside the group. Theselsocan be useful for tutors only if they know htmnwuse it,
how to interpret the supplied information and haareact effectively and in an adapted way. Finalgse
tools address every tutor individually and do ritmvathem to coordinate at the level of the moririgrof a
same project group and to exchange on their agtiaitas to acquire more expertise. That is whytwaysin
next part the tools which support exchanges betwatens to bring them to help each other and tcebbgy
their skills.

3.2 Experience sharing tools

The results of a previous study (Micletlal, 2007) about tools supplied to the tutors show tiay do not
have adapted tools to exchange or formalise thgierence, as allowed for example by Knowledge Base
Systems (KBS) or experience booklets (Kamsu Fogeeal, 2008). Furthermore, we observed that tutors
are rather structured in a hierarchical way witthie organisation and do not have coordination tools
dedicated spaces for meeting between peers.

To compensate for a lack of training and formaph€&€ommunities of Practice (CoPs) of tutors emerge.
Web technologies (e.g. forums, blogs, wikis) hallewsed the emergence of online CoPs (Cuthell, 2008;
Pashnyak & Dennen, 2007). CoPs gather tutors tegéthan informal way because of the fact that theye
common practices, interests and purposes (i.ehaoesideas and experiences, build common tools, and
develop relations between peers). Members exchafmenation, help each other to develop their skéhd
expertise and solve problems in an innovative wHyey develop a community identity around shared
knowledge, common approaches and established ggactnd create a shared directory of common reseurc
(Wenger, 1998; Garrot-Lavoué, 2009). The use dirtelogy does allow the accumulation of exchanges, b
they are relatively unstructured and not contexadl Web tools such as blogs, mailing lists, cmat email,
allow discussion without building concrete knowledgnly forums bring a slightly higher degree opkit
emergence, thanks to the spatial representatiogisasission threads which highlights relations betwe
messages).

Numerous works aim at answering the question byplsug tutors with tools to support specific
activities. Some tools work through member parétign and sociability, for example by offering atwal
‘home’ like the Tapped In environment (Schlager &s€o, 2004), others by supporting collaboration
between members like CoPe _it! (Karacapilidis & Taradsis, 2007). Other tools favour the creation of
contextualised resources and contextual searclitieecisuch the learning environment doceNet (Brito
Mirian et al. 2006). However, all these environments eitheftdia sociability (engaging members to
participate) to the detriment of the reificationtbé produced resources, or they favour the acatmoaland
indexation of contextualised resources, but tadisieiment of sociability and member participation.

We have developed the TE-Cap platform (Garrot-Léy@009) so as to support a good structuralisation
of the information without decreasing the membaeattigi@ation (for example communication). Indeedg th



tutors have discussions by way of contextualisednfis: they associate tags with the discussiongsaribe
the context. These tags are subjects of a tutdargnomy, showed in an interactive and evolutionaay
(the tutors can propose new subjects for the taxyhoThis platform, associated with a monitoringlto
could answers our needs of knowledge and skillsiaitipn and capitalisation about the realisati®tutors’
activity and about the use of the monitoring tools.

4. APLATFORM FOR TUTORSAND STUDENTS

We have designed a customised platform called MESkae figure 2). It proposes different interfaces
according to the learning actor: a project groupstwdent or a tutor. Every interface consists of g1
monitoring tool (on the form of a dashboard) whiotips the concerned actor to have a global view of
his/her activity and (2) a publication tool whidloas spreading his/her experience.

Project monitoring
Team dashboard ~

R Projet leader
interface (Moral, Skills, -

Working time,

.1~ Activities, work in progress) A

|
Student Metacognitive tool

interface .4~  (Cognition , Metacognition,

" Motivation, Behaviour) Information *
0 capture ‘I

[ | |
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| | | Learning monitoring tool Type of uses :
Tutor .
. [ (Individual activity, Teamwork)
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= == Publication control
(for the project leader only)

v

«——— Manual Write
Information <+ - —= Automatic Write

capture

Figure 2. MEShaT : Monitoring and Experience Shaiiieol for project-based learning

Three dashboards are offered; two for students {@meonitor the progress of their project and ttieeo
one to monitor their own learning process) and fon¢utors (to monitor students’ and groups’ ac¢iaés and
students’ learning). Theroject monitoring dashboaris meant for the project group and shows various
indicators: the group’s frame of mind, the skiltshiuild for the project realisation, the workinghé of each
member, tasks to realise, the deliverables to medine delays, etc. Theetacognitive tools meant for a
student and shows reflexive indicators. It aimgmgiroving the learning in the case of complex damnmi
when a behavioural evolution is expected. Accordmézevedo (2007) (see part 3.1), we considerithat
important to reflect the students’ cognition, meftion, motivation and behaviour. THearning
monitoring toolis meant for tutor and shows information on thdividual students’ activity and the groups’
activity thanks to indicators such as the groupmtetion, leadership, monitoring, feedback and dioation
(Cortezet al.,2008).

The publication tools arklogsandTE-Cap Blogs (one per student and one per group) areespahere
students can freely describe for example the #dis contexts of their actions and their framenohd.
These blogs help the group members and the tuiarederstand the project context, to explain tHaevaf
some indicators (as delays or the group’s frameiofd) and so to anticipate or to solve more quidkly
problems. TE-Cap is offered to tutors to allow #mergence of a Community of Practice composedIof al
the tutors who monitor a project. The indexationdedds built on three main subjects, correspondinthe
different types of expertise required for tutors) their roles and tasks, (2) the project caler(daras to
coordinate) and (3) the specific progress of egeoup. By exchanging, tutors will acquire expertisetheir
roles and knowledge on their application ground-Gdp can be considered as an expertise transfer too

A fixed section shows information accessible bytlal actors: théearning contract(see part 3.1). The
learning contract (Berggren & Séderlund, 2008) balpery actor (tutor and student) to evaluate rengéif
in regards to the educational model and to bett®eh his/her objectives.

We detail the modalities of use (represented bgvesron figure 2). The information on the dashboards
can be modified by their owner(s) and are not \esfbr everybody. Students can modify their blod &meir



individual dashboard by means of a data entry fater The groups’ dashboard is updated by the groje
leader, using individual information. Leaders comfithe data and decide what is published on theg. Albe
tutors’ dashboard is directly updated by them ammraatically updated according to the informationrg
on the groups’ and students’ interfaces. Tutors etntribute directly to the CoP. Tutors have asde the
groups’ and students’ interfaces. The project lesdd@ve not access to the individual dashboardbeif
group members. The learning contract cannot be fireddiluring the course progress. It is updatedi@ieind

of the project, according to the events which wefated on blogs and on TE-Cap.

MEShaT is meant for the complex educational contxjproject-based learning, using the Kolb’s
learning process. The metacognitive tool, the hldgsCap and the learning contract, favour tiflection
and personal experiencephases of the Kolb’s cycle, the monitoring toolglph action phases
(conceptualisation and experiment). Moreover, MBShkalves some of the problems identified in section
2.2. Monitoring tools and blogs facilitate the goowork, the group cohesion, the professionalismstofients
by making more tangible the consequences of tlegsrand by informing them. Metacognitive tool arags
help the students to acquire knowledge and reiefthveir motivation (by a better understanding oatwithey
have to do and why they do it). If these phenontmaot naturally appear, tools will help the tuttirsnake
them emerge. Indeed, MEShat reinforces the tutatesit link by allowing a continuous monitoring bt
knowledge acquisition process. It also helps tutor@assume some of their roles, like their rolesetdtional
coach and social catalyst (concerning the grougkwotthe leadership), their role of intellectuatadgst (by
asking precise and conceptualised questions tteistiidents to discuss or ask critical questiond)taeir
roles of expert and pedagogue. Moreover, the aasociof Te-Cap with the learning contract offergutors
a space for refining or developing their expertise.

5. CONCLUSION AND FUTURESDIRECTIONS

Our work aims at studying the monitoring and experttransfer tools proposed to tutors and students
involved in face-to-face or blended project-basearriing activities. To understand better the nemub
expectations of each actor, we are especiallydsted in the case of project management trainimdpdd,
this type of learning is complex since it has fojeative the acquisitions of soft and hard knowkedad
relies on rich and varied social organisationsthim first part of this article we described a cewhich is
based on these principles. The lack of monitoringl @&xpertise transfer tools involves important
dysfunctions in the course organisation and theeefissatisfaction for tutors and students (in ipaldr
about the acquisition of knowledge and expertisag study of existing tools highlights two poins) there
is no tool which help both tutors and students,tiiye are not clear strategies proposed to aggranesfer
and capitalise the actors’ experience. Indeed,ietuthols do not offer metacognitive functions,nfiad or
informal publication tools (as knowledge books tmgs) and tools to support Communities of Practice.

So as to solve this problem, we propose to assogpiatsonalised monitoring tools (one for the projec
group, one for the student and one for the tutatf) tools for the transfer of experience and thguisition
of knowledge. Regarding the monitoring: the ‘Teaedback’ is a dashboard for the project management,
the ‘Student feedback’ is a metacognitive tool #mel ‘Tutor feedback’ is a monitoring tool for inéiwals’
and groups’ activity. The tool for the acquisitiofi knowledge considers two types of knowledge: the
acquired experience is formalised in a kind of klemlge book called ‘learning contract’, the expetin
being acquired is revealed and capitalised in bl@gs students and project groups) and within a CoP
supported by TE-Cap (for tutors). We describe tlagficulation in a platform: MEShaT. This platforim
dedicated to project management education but ke used to support different type of face-twefa
project-based learning activities. Indeed, all pgfeses of the Kolb's cycle are well taken into acto
Furthermore, it supports the acquisition of varieMperiences: those of the individuals (studentstators)
and those of the social organisations (project gr@oP of tutors). Our future work will consist tiesting
this platform on a long time so as to validate expentally our hypotheses. We will also observe hhas
actors (students, tutors and course designer) pppte this type of technologies and how these dasts
participate in the redefinition of their roles.
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