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ABSTRACT

We investigate how the three technologies, socediay mobile /
pervasive learning and semantic web, may enhanpérinBased
Science Teaching (IBST) approaches and digitatalite I1BST
may be defined by engaging students in: i) autheatd problem-
based activities, ii) experimental procedures, $élf regulated
learning sequences, iv) discursive
communication with peers. We analyzed the benefftseach
technology and their combination. From an existiBST
learning scenario, we propose an innovative onedas the
convergence of the three following technologiescialomedia,
mobile / pervasive learning and semantic web.

Categoriesand Subject Descriptors

K.3.1 [Computer Usesin Education]: Collaborative learning

General Terms
Experimentation

Keywords
Mobile Learning, Pervasive Learning, Social MedB&emantic
Web, Scenarios, IBST, HST.

1. Introduction

As most of resources are available as numerical daid as many
exchanges may now be managed through ICT, Digiit&irdcy

has to be integrated in the curriculum. Social medols (or Web
2.0) are adequate environments to foster digiterdcy and
collaborative knowledge sharing and building. Beydachnical

tools, Digital Literacy refers to high levels of gficiency of

knowledge. DIGEuLit project [1] proposes the foliagy

definition of Digital Literacy:

“Digital Literacy is the awareness, attitude and layiof
individuals to appropriately use digital tools afakilities to
identify, access, manage, integrate, evaluate, yaealand
synthesize digital resources, construct new knoydedreate
media expressions, and communicate with othersthn
context of specific life situations, in order to abte
constructive social action; and to reflect uporstprocess.

Social media applications are relevant tools topsup digital
literacy. They are widespread and have alreadyegaatceptance
in learning giving raise to the concepts of e-laggr2.0 [2]. The
notion of Personal Learning Environments (PLE) lkeagerged
from the combination of Web 2.0 and social medigliaptions to
support learning. [3, 4] advocate for personalizzd social
environments (in other words PLE). Indeed, sociaédia
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applications tools offer new opportunities for sseearners and
enable new collaborative activities that are siétdbr learning.
M. A. Chatti defines PLE as follows:

“A PLE is characterizedby the freeform use of a set of
lightweight services and tools that belong to antk a
controlled by individual learners. Rather than igtating
different services into a centralized system, ttheaiis to
provide the learner with a myriad of services arahth over
control to her to select and use the services thg she deems
fit. A PLE driven approach does not only providespaal
spaces, which belong to and are controlled by ther,ubut
also requires a social context by offering meansdanect
with other personal spaces for effective knowledigaring
and collaborative knowledge creatitn.

Interestingly, Gilster [5] emphasizes critical tkimg rather than
technical competence as the core skill of Digitiéédacy. Critical
thinking is rather central in any Inquiry based moetology.
Inquiry Based Science teaching (IBST) may be défirey
engaging students in: i) Authentic and problem-Hakarning
activities which are ill-defined and have severabwers; i) A
certain amount of experimental procedures, experisneand
activities involving practical experience of equigm and
including searching for information; iii) Self relgted learning
sequences where student autonomy is emphasizeDjseyrsive
argumentation and communication with peers ("tajlsaience").
From an educational perspective, social media egmiins
including blogs, wikis, rich media sharing, et¢.viiell with socio-
constructivist learning approaches as they prowdgdaces for
collaborative knowledge building, self-regulated arking
sequences, discursive argumentation, communicatitm peers
and reflective practices. In other words, theyas/ good tools
to support digital literacy and IBST approaches.

History of Science and Technology (HST) may be saena

fruitful approach of IBST, and has been investigatea previous
European FP7 Project, called Mind The Gap. Itsailje was “to

stimulate a more engaging and interesting sciesaehing based
on principles of IBST so that more young peoplgémeral, and
girls in particular, wish to pursue educations agateers in

science and technology”. Importance of Technologhdhced

Learning was acknowledged in this project as wakpge 5 was
dedicated to the role of ICT in IBST [6, 7].

Engaging students in the above-mentioned learnictivitées

requires defining relevant problems and correspandicenarios
that enable learners to achieve those activitiesording to
teacher’s didactic intentions. Teaching in the eghof History of
Science and Technology provides a rich contexipfedagogical
scenarios. The three technologies, social medibijleipervasive



learning and semantic web may enhance theses &xeraard
foster the corresponding learning experience. $oniadia
applications suit well the IBST and digital liteyadeatures.
Mobile computing promotes authentic and problenebas
learning activities and practical experience beeausols,
communications and information access are avaikahémy place,
at any time by means of mobile devices and Inteaceess. By
means of pervasive computing, the physical enviemnis more
directly related to learning goals and activitiesl ahe learning
system can be dynamically adapted to the learnomgest. In
other words, pervasive computing can filter theinfation flow
to reduce it to the most relevant ones and fit viledl learner
needs. “keyword” search engines cannot deal wittiabanedia
applications distributed over Internet and the psiwe
computing. Such engines are unable to filter andsee
automatically information to provide the most relet to the
learners. On the contrary, the semantic web appréaable to
deal with such issues.

Our main contribution is to show how the convergen€ social
media applications, mobile/pervasive computing a®anantic
web can increase the constructive learning proses$eHST
scenarios and the digital literacy of students.aive at proposing
how to enhance an HST scenario as collaborativepandasive
scenarios, and how semantic web facilities enabth dearning
process. The objective is to guarantee seamlesssscto
information across tools to enable effective callabion in
groups and to enhance tutors’ activities.

The paper is organized as follows: we firstly shdww
mobile/pervasive can support inquiry-based sciete&ching.
Secondly, we describe an existing IBST scenariardih we
examine how social media and mobile / pervasivdstaan
enhance learning experience, involving mobile anidtadt
collaboration. Finally, we describe our current aatit integrated
prototype tool, before concluding.

2. Pervasive and Social lear ning environment
assupport for IBST

In this section, we analyze the mobile and peneasivmputing
enabling us to enhance IBST scenarios and how ithteigration

with social media applications complements eacherotiThe

benefit of each technology is analyzed in depthwwaadshow how
their integration enables us to provide a richearning

environment. First of all, we show how mobile degicconnected
to Internet, facilitate information access. Secgndbervasive
learning is analyzed according to pervasive comgufacilities.

Finally, the integration of the three technologgedetailed.

2.1 Mobile Computing for Information Access

In computer science, mobile computing is mainlywhbocreasing
our capability to physically move computing toolsdaservices
with us. The computer becomes an ever-present @etliat
expands our capabilities - by reducing the devize and/or by
providing access to computing capacity over thevaek [8]. At

the same time, it provides camera and microphoh&haenables
capture of User Generated Content, witnessing cusiguations,
experiments or activities. This content may evemgée-localized
thanks GPS sensor. Mobile learning is not just alearning at
anytime, at any place and in any form using liglgivedevices,
but learning in context and seamless learning acdifferent
contexts [9] [10] [11]. It is best viewed as meitigttools in the
learning process [10].

Mobile devices are especially well suited to cotvxare
applications because they are available in diffecemtexts and
they can enhance the learning activity accordingh® current
context. In other words, learning may occur in taoaand time,
which are significant and relevant for learners.

As mobile-networked technology enables people toroanicate
regardless of their location, using mobile devigamnected
together through Internet or local networks can aeck
collaborative learning. Thus, mobile learning beesnma social
process that links learners to communities, peapkk situations.
Moreover, mobile learning can increase the potbtidis of the
personal learning environments because they wilhvsglable at
anytime and at any place.

2.2 Pervasive Servicesto enable context aware

learning

Generally, mobile learning systems do not havectyability to
inquire, detect and explore their environmentsther words, the
context is implicit. This is because the device neanobtain
information about the context in which the compgtiakes place
and adjust it accordingly. In pervasive computifg computer is
context-aware and has the capability to inquiréeateand explore
its environment to obtain information and to dyneaily build
environment models. This process is reciprocal &g t
environment also does it and becomes “intelligeW& consider
pervasive and ubiquitous learning as an extensgrmobile
learning where the roles of the intelligent enviremt and the
context are emphasized. Many definitions of pemeasand
ubiquitous learning are given in the literature J[1(13], [14],
[15]. We can cite the following one “Pervasive ldag
environment is a context (or state) for mediatiegrhing in a
physical environment enriched with additional specific and
situation dependent elements — be it plain dataphgcs,
information -, knowledge, and learning objects, oltimately,
audio-visually enhanced virtual layers” [13].

In pervasive learning, the physical environmenmisre directly
related to learning goals and activities and tkenieg system is
dynamically adapted to the learning context. Ineotivords, the
physical environment is directly related to leagnigoals and
activities. In history of science and technologyS{H approach
(as a fruitful approach of IBST), a pervasive léagrenvironment
can provide situated learning activities that amrtipularly
relevant in a given context.

For instance, mobile learning environments enalsléouset up
activities on historical sites, which are relevemtHST approach.
Pervasive learning environments can provide recamiigions to
foster self-regulated learning sequences by studdistursive
argumentation and communication with peer accordmghe
current context (localizations, student groups,ugeo and/or
students activities, past history of activities amdcessed
resources, etc.). In other words, pervasive legreinvironments
can filter the information flow to reduce it to timeost relevant
ones and fit well the learners and tutors needs.

2.3 Social, Mobile and Pervasive integrated to
provide a Rich Learning Environment

In short, Web2.0, mobile and pervasive environmengy be
integrated to offer rich learning environments. yean reinforce
proper scenario based on authentic problems.

Different Web2.0 services may reinforce the IBSareleteristics.
Many source management tools exist like Zotero,gdiior



Delicious that enable documents or URLs storinganization
and sharing. They are now an indispensable compietoesearch
engines. As noted before, knowledge construction ais
collaborative process, any tool that enable colatiee writing,
or sketching will be relevant, in order to annotatg@erimental
process. Blogs, or their extensions, e-portfolios social
networks, are different tools that enable self-fabion. They are
well fitted to support self & groups reflection,abiing to support
development’'s process conducting to self-regulatiamd
autonomy. All web2.0 tools encourage group and adoci
interactions, and thus empower peers’ exchanges.

Mobile devices, by allowing data generation andeascanytime
anywhere, and in situation increase all previouslsteeffects.

Finally, pervasive functionalities may ease infofiora access and
future data processing by filtering relevant resesraccording to
the current situation.

Adopting any of these facilities is a matter of wenience, for the
teachers and students as well. It may be includedcanario’s
instruction, or it may be socially discussed amémg groups or
the class itself. As we explained why and how doniadia
applications (or PLE) and pervasive computing migbpport
HST scenario, we can analyze an original HBST s@erend
then how to enhance it.

3. An existing HBST scenario

In this section, we choose an example based onst@rical
problem of technology - the swinging bridge of Breser the
Penfeld (1861-1944). First of all, the completelpem to solve,
dedicated to in-service teachers at primary schis@pmposed in
the three following sub-problems: i) Problem 1: ersfand the
industrial landscape in the area of the bridge ¢Bris a
shipbuilding arsenal for the Navy)i) Problem 2: understand the
historical and technological method of problem saivthat led to
the construction of the swinging bridgeiii) Problem 3:
understand the rotating mechanism of the swirfging

For the sake of simplicity, we focus only on thelgem 1 in this
paper. A typical scenario for an Inquiry-based @@y approach,
adapted to the problem 1 and the teachers’ cuumcuis as
follows:

1. Problem analysis in small groups (at school): ttebiem will
be based on an open question, such as evolutiordostrial
landscapes.

2. Activation of prior knowledge through small-groujsclission
(at school): the group has to determine the wetivkm
keywords (as prior knowledge) and the unknown kegso
(knowledge to acquire), in this case concerningldes and
cranes. Printed readings are available as gatliefi@unation.
Activation of prior knowledge through small group
discussion. The group has to determine the wellxkno
keywords (as prior knowledge) and the unknown kegso
(knowledge to acquire).

3. Elaboration of a common strategy to find neededrimétion:
for instance, why a bridge, where and how? The mrou
explores the information space, quickly. It defirles set of
activities, which will be achieved in cooperatioactjvities
distribution) or in collaboration (all together).

hitp://plates-formes.iufm.fr/ressources-ehst/sgiparticle17
http://plates-formes.iufm.fr/ressources-ehst/spipZarticle18
3http://plates-formes.iufm.fr/ressources-ehst/sphipZarticle24

4. Collaborative work and exploitation (at school amd site,
Brest Harbour). A first work may be to localize mnt and
ancient buildings on a map to define the trackhef walk.
During the walk, they have to take pictures anéradt with
the tutor, to gather a maximum amount of informatidfter
coming back, they have to upload, organize and igtubl
pictures.

5. Collaborative report writing (social knowledge ctrostion),
final problem solving in classroom by exploitatioh corpus
(gathered information, maps, pictures, etc.).

6. Institutionalization (tutor synthesis, in classrgom

Technically, this scenario is based on mobile devicamera)
without communication capability and on availalildf a trainer
during the walk and on a public site to share peguafter the
walk. More precisely, the instructions given by ttiainer for
situated activities, at the stage 4 of the abovatimeed scenario,
are: from a walk up the Penfeld from Lift Bridge d@avrance
(meeting place on the parking lot of the Tour Tangand by
relying on the gathered historical information befdhe visit
about cranes, bridges and views of the arsenal,hawe to: i)
Photograph all elements of the current landscaple kistorical
aspects about cranes and bridges of the arsepdlpdate the
different elements on a current map of Brest; ldigntify and
photograph the actual bridges and cranes linkestiegi bridges
and cranes from previous ones: What “continuitie$ihat
“ruptures™? on the site, iv) Store and publish infation on the
corresponding tools.

Three notebooks (with historical pictures) abouanes and
bridges, the industrial landscape in the arsen&reft and maps
of the port were printed and distributed to thedetus at school.
Four groups of three in-service teachers were éatest and each
group got a digital camera. The teacher trainertweith the

groups. He interacted with the students to givacady guidance
and answers to queries all along the walk on theoead site.

After the return in the classroom tooled up with 8@l Internet
connection, each group stored and published onal@aite the
pictures taken during the walk.

After the walk, the next session (in classroom) degoted to the
exploitation of the corpus of pictures, guided bg trainer: i) to
analyze the continuities and the ruptures observéitke history of
the industrial landscape; ii) to understand theohisal context
and the industrial environment of the swinging bedn Brest.
The session ended by the institutionalization efkhowledge by
the trainer. This is already a rich scenario wittraduction of
basic mobile technology as support of learning. Eloav,
collaborative and pervasive tools, involving mobéed distant
collaboration, could enhance the learning expegent site and
at school.

4. Enhanced scenario

According to trainers’ needs, we revisit the erigtiscenario to
propose new learning services that may be combifieelse new
learning services are based on personal, mobile pemdasive
learning environments. Thus, PLE provides persepakes and
enable users to be connected to other personasfarceffective
knowledge sharing and collaborative knowledge @eat
Combination of social and mobile activities proadadditional
opportunities, enabling collaboration among differesites.
Moreover, pervasive learning environments enabliiatad
learning activities (difficult before, sometimesgossible) that are
particularly relevant in a given context and clgsellated to the



learning context (the physical environment, loaians, student
groups, groups and/or students activities, pasoyi®f activities
and accessed resources, etc.).

Firstly, we describe potential relevant activitescording to the
original HBST scenario in using social media tomtsl pervasive
computing. Secondly, we propose an enhanced soetased on
this study.

4.1 Potential relevant activities

An analysis of the existing scenario is based enidlentification
of activities, already existing, or that may be quuitally added.
Such a review may conduct to following potentighates.

Web environment, by providing social media toold &bE-based
organization enable some relevant activities ifB8iT situation:

« Shared bibliography, in groups, and among groups.

¢ Synchronous and asynchronous communications wiskarmdti
collaborators.

¢ Collaborative writing or media construction (mapgsctures,
mind maps,).

« Peer assessment is easy, thanks rubrics througheoiorms
(that may possibly be defined by students themsglve

« Self-reflection, thanks personal publications lisbgs or e-
portfolios.

Mobile computing gives some basic, but very powldeailities:

« Data acquisition: for instance, smartphones provigo-
localization that may be added to pictures that Haaylitate
map marking.

« All groups may communicate with the teacher, e¥emfi at the
same place.

As soon as Internet is available across mobile adsyi it is
possible (and interesting) to divide student gromps subgroups
to increase information retrieval and collaborataindistance. A
group can be divided into three subgroups on diffefocations:
one at the historical site (port), one at the Nengseum and the
third one at the local public records. Thus, a sabg can search
for specific information in its location, publish Exchange with
other subgroups and discussion with them accorimew needs
or questions. Consequently, Internet access in lityobiay offer
some options for groups’ organization:

Data upload: pictures taken may be directly upldate any
site. That will facilitate post-walk work, and thestable sharing
among participants. This facility may be exploitedgroups,
but also between groups, according to course scenar

According to information gathered on historicaksin museum
or in public records, co-ordinations and commundaret must
be done to enhance and to “synchronize” informaseaking
and knowledge discovery with other group membehe group

has to share information (images, bookmarks, notes,

annotations, texts, video, etc.) according to chasels.

Moreover, pervasive computing can provide two fiorihg
modes the push mode and the pull mode. They ataedefs
follows:

1. In the push mode, the system is able to recomrsaitdble
entities (resources, activities, tools, persongedding on the
current situatioh without any human interventions [16, 17].

* A situation is a subset of properties accessitilmfthe context
at a given moment (localization, device, curretiviy, etc.)

The system is thus proactive and decides when graup
individuals are notified according to the situatiohanges.
The group/individual can select or not one of theeg
recommendations.

2. In the pull mode, the group/individual searches for
information, activities, learners or tutors. Thilke groups
“express queries” to express their specific needsbtain the
relevant resources according to the current sanati

Considering the original IBST scenario (cooperatagivities),

we can propose three push mode examples to iltastre u-

IBST, as follows:

Recommend information from Navy museum and locdllipu
records retrieved by other group members or sulpgrou
according to the needed domain concepts identifiethe port
and/or the current activities

Recommend and provide information from subgroupting

the port to other subgroups or group members

Recommend checking some domain concepts missed by
students or subgroups on the port.

The pull mode may be used at different steps of dtiginal
scenario. A query filters concepts, resources,vitie$ and
persons, for example: write queries on relevantalomoncepts
like “crane”, “bridge”, etc. according to the cumtecontext
(activities and localization), on retrieved infortioa from other
group members or subgroups according to activiaesl/or
localization.

According to social media applications, mobile comiqpy with
Internet access and pervasive computing, we capopeo an
enhanced scenario according to the original one.

4.2 An Innovative Scenario

The scenario we propose here is a hypotheticabsicents aim is
to show some opportunities. The teacher may chaogeactivity
and/or ignore another one. He will choose accortlinpe course
goals, the time available, and the confidence imseh tools. We
focus here on the fourth step of the enhanced scema an
example:

4. Collaborative work and exploitation: i) During therk, the
group will be able to communicate by means of symcbus
tools, whether chat or vocal, to suggest some indébion
seeking to other group’s members; ii) Data coliéate the
web will be collected on social-bookmarking toolthér
sources may be digitized, to enable sharing; iiiyibg the
visit, pictures, videos, sound may be taken, gealived,
tagged and uploaded on the web; iv) Based on geo-
localisation, mobile devices will suggest to coesidome
noteworthy landscape’s element; v) The tutor wdldble to
verify thanks the keywords, conversations, and ipss
tracks followed, that relevant concepts or landmasgke
treated, and will be able to suggest further exion,
whether on site, in the museum or in the informaspace.
This will be done synchronously, thanks remote
communication facilities, and relevant informatitm guide
his advice will be proposed by the system, thanks
recommendation facilities; vi) After this reseam@hmeeting
is organized with the whole group in order to asalyall
information collected. If necessary, mind map toolay be
used to build the answer’ structure; vii) Each greu
member will write a small post in his e-portfolio telate her
observations on group’s and own methodology, arssipte
improvements;



As we may notice, scenario instructions, Web2.0vises,
mobility and pervasive facilities are strongly irténed to attain
a potentially rich sequence. This sequence is kg into
account students level, and context. Real impleatiemt will
depend on various factors including technology labtdity, and
sequence duration. However, such sequence makse §eran
inquiry-based teaching.

5. Semantic Web Role

According to the proposed scenario, we can iderdifferent

categories of relevant entities: learners, tutt@arners’ group or
subgroup, different locations, paradigmatic adgeitfor inquiry-

based learning approach distributed among leaa&tfor group
of learners, the concepts of the domain considéygdge, crane,
etc.), communication tools and more generally web t?ols,

devices. For information seeking, one can seeithatnecessary
and/or useful to retrieve, for instance, informatietrieved and/or
produced by learners, learner groups or subgroupasybe

according to a specific activity and/or locatiomdanore generally
to a specific situation. Retrieved and producedrimition is

distributed across web 2.0 tools.

Thus, it is necessary to retrieve information,\atiis, people, etc.
in different tools distributed over Internet. Urtiamately, social
media applications are data silos. In other wordata are
unavailable on the web. Only people may have adoedata, not
computers. Reuse and exchange of data among doolal are
only possible by means of API — that is to say nadlglby mean
of one API per tool. Semantic web approach enalde® solve
the problem of finding information by avoiding psgmy and
reducing the number of results. The semantic wédyofools and
infrastructures for semantic representation by rmeanf
ontologies. The latter fosters interoperability smantic level
because it provides a unique meaning for a coneewt a
relationship in ontology. The semantic web goatasimprove
access to information to make it reusable and shéeby all
actors whatever being human or machines, which #itlews the
automation or semi-automation of certain tasks tand creating
intelligent services. It provides a common framewibrat allows
data, information and knowledge to be shared andex across
applications, enterprises, and community boundaireover,
linked data describes a method of exposing, sharemg
connecting data, information and knowledge on treb\[18, 19].
It provides a standardized, uniform and generichogtfor data
discovery, distributed queries against several defmositories,
integration or semantic mash-up, uniform accessntiadata,
data, information and knowledge. Thus, the weblmriewed as
a single global database. Users and/or computerspegaform
complex queries against this global database ukiadSPARQL
language. Complex queries are queries over mudtipsges, web
sites and data repositories whatever the toolti@nly has to
expose data on the common standard and vocabuldries
conclusion, semantic web will answers our requirgeabout
access to learning information across tools, devaral therefore
enrich collaborative learning activities betweerarters and
tutors.

In context-awareness learning systems, several Imade used to
manage information retrieval, adaptation, contex@r@ness and
recommendations. We can cite: a domain model wiephesent
the vocabularies of the learning domain, a userahottluding
learners, tutors and groups, a metadata schemandmxing
involved entities (at least information), an adgivimodel
(sometimes), a context model (devices, locatiamgetietc.) and

adaptation model and/or a recommendation modehdst of the

case, the context model is link to the domain mote user

model and the activity model. Adaptation and/ooremendation

have to filter the retrieved information accordittgthe context
model. That is to say, the context model and theadaga schema
are used to filter information. More generally, tlsemantic

models, consisting of several ontologies, play templementary
roles: i) Description of the different entities olved in the

scenarios (learners, trainers, learner group, iieBy information,

tools, context, etc.); ii) Entities’ retrieval acding to semantic
models.

We designed the first version d8MOOPLE for Semantic
Massive Open Online Pervasive Learning EnvironméFie
user’s view of such environment is accessed thrauiglyets to
chosen tools, as its own PLE providing relevanbiimfation -
resulting from queries to the semantic data. Mdshe widgets
are available on the web, URL:
http://www.netvibes.com/sergegarlatti#PLE ghd #PLE1l. The
corresponding example does not manage a course hlistory
of Science and Technology, but about social ancheémweb. At
present, the environment is not a pervasive onas€guently, we
only manage four models: domain model, activity slpdiser
model and metadata model:

¢ The Domain model: defines a set of concepts aratioekhips
about a specific learning domain of interest (kstory of
Science and Technology) that the learners needctpire
during the learning process.

The Activity model: the main goal of this modelfds the tutor
and learners to organize their learning activitib® tutor can
assign learning activities to learners and/or gspaplearner can
plan activities for himself, or learners in a groogn assign
collaborative and/or cooperative activities betwekam and
groups. To foster self regulated learning sequenoesstudent
autonomy, the activity model provides paradigmatitivities
according to inquiry-based science teaching thadestts can
use for assign the different activities to indivatkior groups.
The User model: this model provides a common stracfor
different type of users: learners, tutors, grogpgroups, etc.
The Metadata model: it provides a common schemiadex
entities by means of a set of structured featufas model is
linked to previous ones to associated retrievedomduced
entities to the domain model, activities and users.

To define these semantic models, we can benefih fooevious
studies about lightweight ontologies dedicated tebV2.0 tools.
They are as follows: i) Semantically Interlinked li@a

Communities (SIOC, http://rdfs.org/sioc/spec/) pdas the main
concepts and relationships to describe informafifom online
communities (e.g., CMS, wikis, blogs, etc.). It cldses user
accounts and groups, sites and their correspongpes, the site
content and their topics, etc; ii) Friend of a Rde(FOAF,

http://xmins.com/foaf/spec/) aims at describing glep their
social network, their online accounts (linked toOS8)), their
websites, etc; iii) Online Presence Ontology (OR&)y://online-
presence.net/ontology.php) is devoted to the iatemr and
exchange of Online Presence related data. The Q#rdject,

similar to ours, investigates in depth the OPO @y usage for
learning [20]

These lightweight ontologies fit well database schg of social
media tools. In other words, RDF triples descrittimg features of
people, websites, content, etc. can be generatemmatically

(sometimes on the fly) from the tool databasess&HeDF triples



can represent partially the semantic user modeiyiggcmodel,
and metadata model. It is necessary to extend trmssbularies
to fulfill our needs.

For the user model, we mainly combine the SIOC B@AF

ontologies. While SIOC ontology enables to descrimeial

communities and their relations through blogs, fasuwiki, etc.

The FOAF ontology supplements the SIOC ontologyduyising

on the links between users in those communities. &tivity

model is a specialization of the OPO ontology. B activity

model, we specialize OPO ontology to fulfill ouguégrements. In
our scenario proposal, we have a set of paradignaatiivities

linked to the six scenario stages. For the metadaatiel is based
on a specific well known plug-in (sioc_export) whidescribes a
post by using the following ontologies: FOAF, SIORDF,

RDFS, DC (Dublin core). Unfortunately, the tags s by users
to describe the content are not always exportesuoh type of
plugins. Moreover, it is not a semantic contentcdpson. At

present, we modified the “sioc_export” to expomgsteequal to
concept name as domain concepts and the otheegyasThese
semantic models enable us to provide informationszctools for
fostering effective collaboration in groups andetthance tutors’
activities.

6. Conclusion

Inquiry Based Science Teaching (IBST) renews seienc
education, engaging students in authentic and enotblased
learning activities and fostering their autonomyraditional
learning management systems are unable to dealswith types
of approaches. It is necessary to design new irtiveva
environments coping with IBST fundamental features.

Pervasive Personal Learning Environments can peosicth type
of innovative environments. They can foster collalive

knowledge building, self-regulated learning seqesndcliscursive
argumentation, and communication with peers andeatfe

practices. Pervasive computing leads to learniragngtime, at any
place and in any form, by using small devices, amables
learning in context and seamless learning acrodteretit

contexts. These capabilities enhance authentiqestilem-based
learning activities, enabling experiments and pcatexperience
in relevant situations (location, time, etc.). Ither words, they
can provide rich investigative scenarios incorpgacat
experimental parts (item 1 and 2 of IBST). Repartservices
enable students to develop a self-regulated refeeattitude (item
3 of IBST). The use of interactive and collaboratservices can
encourage activity and arguments between peers {tef IBST).

From a technical standpoint, it is necessary tdenat relevant
information available in distributed tools to bdeato reconstruct
a complete view of actions, traces, and contenteafners, to
analyze these actions and to propose relevant reeootations at
relevant times and spaces. Our prototype demoasttagat the
semantic approach can meet these requirementstmiation,
available to students, allows them to cast a alliteye on their
activities and thus to progress independently (igrof IBST).
Available to the tutors, it enables them to havédevant
information to carry out their tutoring activitieBor the metadata
model,
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