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Figure 1: Differentapplicationscreatedwith MobiNet. Thebehavior of eachobject(or mobile) is programmablethrougha very simple
language.Mobilescaninteractwith eachothers.It is possibleto build complex applicationssuchasgamesor simulationsof classnotions.

Abstract
WedevelopedtheMobiNet(free)platformandtutorial sessions(testedon16batchesof highschoolstudents)with
theaimof offeringstudentsa new wayof learningandunderstandingacademicscienti�c subjects.
Our approach consistsof letting thestudentsmanipulatemathematicalandphysicalnotionsastools in order to
solveconcretetasks,such as a solar systemsimulationor a videogame. This makesstudentsformalizea real-
world problem,experimentby trial-and-error (error no longer meanspunishment),andgain an insight into the
effect of equationsand parameters. To allow this, our platform graphically simulatesa world of mobileswhere
appearance, behaviorand interaction (possiblythrougha network)are de�ned and programmedby the users,
relyingonan intuitivegraphicsinterfaceanda dedicatedprogramminglanguage.
Thisapproach providesa strongmotivationto students,andstrengthenstheir understandingof theoreticalnotions
seenin class(which is especiallyimportantfor fundamentalconceptsusedlater in thecurriculumincludingother
academicsubjects).Moreover, giventheconcernof academicsandpoliticiansin Franceaboutstudentsno longer
opting for scienti�c curriculums,we point out that our approach is closerto the real practiceof engineers and
researchers than traditional academicteaching. This helpsstudentsto �gur e out why taughtnotionsare useful
andhowthey canberelatedto professionalactivities(which they mightconsiderfor their future).Thisprojecthas
beentestedin thecontext of theEngineeringWeek organizedbytheEngineeringschool federationINPG(Institut
NationalPolytechniquedeGrenoble).

1. Intr oduction

1.1. Principle

MobiNet is a programallowing thegraphicalsimulationof
asetof mobileobjectsinteractively createdby theuser, who
speci�esstatevariablesandbehaviorprograms. It consists
of a fullscreenwindow containinga largeareafor graphical
displayandvariousotherareasusedto specify the mobile
stateandprograms.The purposeof the programs– which
are usually very short and which rely on a dedicatedlan-
guage– is to modify thestatevariablesin orderto simulate
trajectories,physicallawsor morecomplex behaviors.

Figure2: TheMobiNetworksheetsubmittedto EUROGRAPHICS2004.
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MobiNet allows the application of mathematicaland
physicalnotionsseenin classin aconcreteandpleasantway.
Throughtutorialsandexercises,thestudentsdiscoverhow a
complex processcanbedecomposedinto simplerelements
which canthenbeformalized.Thanksto this approach,stu-
dentscanapply their knowledgeconcretelyandform com-
plex applications,suchas the simulationof physical phe-
nomenaor video games.We also encouragecollaborative
work.

1.2. Project History

For severalyearsscienti�c curriculumshave beenattracting
lessandlessstudents.TheSenatorialreportentitled"scien-
ti�c andtechnical culture for everyone:a nationalpriority"
pointsout that thedecaymeasuredat universityhasits ori-
gin at high school.In this context in 2002,INPG foundeda
biannualEngineeringWeek. This event consistsin inviting
high schoolclassesto discover the engineeringdisciplines
andthe world of scienti�c research.During this week,the
studentsparticipatein half-dayactivities on variousthemes.
The MobiNet projectwasdevelopedasa platform for one
of thesein the iMAGIS teamof GRAVIR laboratory. It has
beenconceived,realizedandbenchedby a teamof two fac-
ulties and two students(one of which – Sylvain Lefebvre
– realizedmost of the work as part of his teachingassis-
tantproject(Frenchmonitorat)). Since2002,December, 16
sessions(batchesconsistingof half a class,during an half-
day)have occurredin theVirtual RealityClassroom(ARV)
atENSIMAG-Montbonnot.

2. PedagogicMoti vations

Thepurposeof MobiNet— aspresentedto students— is to
explain how video gamesarecreated.Video gamesarein-
deedanexcellentsubjectto teachprogramming,math,and
physics,sincethey involve all the threein their conception.
Also, it is interestingto to show to the studentshow a real
world complex object(thevideogame)canbebrokendown
into smallerpartsthat they canunderstand– andeven cre-
ate.Moreover, mostvideo gamesarebasedon a simpli�ed
simulationof therealworld. To build a game,it is therefore
necessaryto createa modelof theworld, which is thebase
of thescienti�c approach. Finally, workingonasubjectsuch
asvideogamescreatesa strongmotivationfor thestudents.
Thestudentsarethusmorewilling to doexercisesusingour
software.This motivation is increasedby the fact that they
cancreatetheir own network gameandplaywith it.

Behindthis face-valuepurpose,deepergoalsalsoexist:

� Putting theoreticalnotionslearnedin classinto practice
(sinceformulaeareusedto createmotionof objects).

� Introducing the scienti�c approachto the student.Vis-
ible objects in MobiNet are characterizedby different
attributes.Theseattributescan be measuredand corre-
spondto statevariablesof the objects.This provides a

mathematicalmodelof the realworld. Moving anobject
correspondsto modifying its statevariableswith respect
to time. This is expressedwith a set of formulae(e.g.,
x : x+1 , or x : 10*cos(t) ) which describesa
physicalmodelof behavior for themobiles.

Theunderlyingmotivationsof ourapproach:

� The importanceof experiencingnotionsis well known.
A conceptis usuallybetterlearnedif it hasbeenput into
practice.

� Having a practicalgoal (creationof a video game)is a
strongmotivationfor thestudent.

� Playingwith theparametersof a formulaandhaving avi-
sual result developsan intuition aboutthe formula. The
studentbetterunderstandsthe link betweenthe numeri-
cal valueof a parameter(or its changesin value)andthe
resultingphysical or mathematicalbehavior (amplitude,
frequency, scale,...).

� Studentshaveto learnby trial-and-error(nobadscoresfor
errors!).Weencouragethemtounderstandandexplainthe
unexpectedresultsthey obtain.

� The approachproposedby MobiNet correspondsto
the approachusedby engineers,programmersand re-
searchersin their everydaywork. Our purposeis to show
to the studentshow the knowledgethey arelearninghas
applicationsoutsideof theschoolworld andcorresponds
to currentactivity in severalprofessions.

To reachthesegoals,we choseto not include any physi-
cal laws into MobiNet. Every behavior or phenomenato be
simulatedmustbeexplicitly programmed(gravity, dynamic,
evenlimiting to thescreenborders).

3. The MobiNet Platform

3.1. Description

MobiNet is basedon the manipulationof graphicalobjects
calledmobiles. A mobile is describedby a setof statevari-
ablesand its behavior (i.e. changesof statevariable's val-
uesover time) can be settleddirectly by the useror con-
trolledthroughaformula.Complex applicationscanbebuilt
by combiningsomesimplemobiles(seeFigure1). Indeed,
we provide a completeprogramminglanguage1 to describe
the evolution of the statevariablesof the mobilesand the
mobilesinteractions.Formulaesettingthestateof a mobile
canevendependonthoseof anothermobile(possiblyovera
network). Figure2 andFigure3 detailtheuserinterfaceand
theprogramareas.

Throughoutthesoftwareconceptionwehavekeptin mind
that this is a tool for noncomputerscientists.Thereforethe
interfaceis very simpleandtheuserdoesn't needto under-
standall thepossibilitiesof thesoftwareto beableto useit.

1 Availablein FrenchandEnglish.

submittedto EUROGRAPHICS2004.



S.Lefebvre, F. Neyret,S.Hornus,J. Thollot / MobiNet:a pedagogic platformfor ComputerScience, MathsandPhysics 3

GF

B

C

A

GFE

D

C
B

A

D

E

Figure3: Closeupview on theuserinterface.

A: The �rst row of button concernsloading and saving of the current session.The rest of this panel controls network sharingof
mobiles.Theusercanchoosewhetherhewantsto interactwith theexportedmobilesof eachMobiNet client runningon thenetwork (the
usercanalsochoosewhichof hismobileshewantsto export).
B: This panelcontainsall the userinterfaceelementsrelatedto mobile creation.Mobiles canbe added,deleted,duplicated,saved and
loaded.Thecurrentmobileis chosenthrougha list or navigationbuttons.
C: This paneldisplaysthevaluesof thestatevariablesfor thecurrentmobile.Thesevaluescanbedirectly edited,andareupdatedwhen
the mobile is running.The statevariablescontrolling the drawing of the mobile areits position(x,y ), its angle(angle ), its width and
height(haut, larg ), its visible state(visible ), its shape(icone ) andits color (couleur ). Thereexistssupplementalall-purpose
statevariables:dx,dy (editable)andmem1 ... mem4(hidden).Theexport state(export ) determineswhethera mobile is accessible
on thenetwork. All thestatevariablescanbemodi�ed eitherby programor by editingtheir valuesin thispanel.
D: This panelcontainstheprogramfor themotionof themobile,which is executedat eachtime step(about60 timespersecond).For an
exampleenteringx : x + 1 wouldmake themobilego in straightline alongthex axis.
E: Thesefour text regions containthe programsexecutedwhen the mobile hits one of the screenborders.By default nothing is done
(mobilescanescapethescreen).Bouncing(for instance)canbeprogrammed:assumingthestatevariabledx is usedto storethemotion
direction(i.e., themotionequationis x : x + dx ), asimplebouncingcollisionprogramcouldbedx : -dx .
F: This panel containsthe programexecutedwhen a mobile collides with anothermobile. Again, any behavior must be explicitly
programmed:by default nothinghappens(mobilespassthrougheachother).
G: This panelcontainsthe programexecutedwhena mobile starts(i.e. when the start button (seepanelC) is pressed,or triggeredby
anothermobileprogram).Thestartprogramis usefulto initialize mobilestatevariables.

The programminglanguagehasbeende�ned in collabora-
tion with mathematicsandphysicsteachersin orderto suit
a high schoollevel. For examplewe have chosento use`:'
for assigninga valueinsteadof theC-style`='. We keptthe
syntaxassimpleaspossibleandascloseaspossibleto the
notationsusedin class(no `{' or `[' ugly characters!). We
have alsoincludeda lot of prede�nedfunctionsin orderto
accelerateprogrammingwhen a notion is well understood
by astudent(e.g.,dist(m1,m2) ).

A key characteristicof MobiNet is that it canexport and
sharemobilesthroughanetwork.Onacomputertheusercan
seeandinteractwith themobilesof theotherconnectedma-
chines– if they allow it. Thusit is possibleto build exercises
basedonacollaborationbetweentwo or moremachines.For

examplewith a pair of computeronecaneasilyprograma
“pong” game(the simplesttennisgameyou can imagine).
In ourexperiments,wehavefoundthatthecollaborationbe-
tweendifferentcomputersis anexcellentmotivationfor stu-
dents.

We alsoprovide specialmobiles(which areinvisible) to
easeuserinteractionwith themobiles.For instancethespe-
cial mouse mobile always follows the mousepointer. By
readingthe x,y statevalueof the mousemobile, onecan
easilyattachone's mobilesto themouse.Similarly, camera
andlightsarespecialmobiles,in whichstatevariablecanbe
modi�ed (e.g.,to follow asimulatedmobile).It is alsopossi-
ble to readkeyboardinputsandmousebuttonsfrom mobile
programs.

submittedto EUROGRAPHICS2004.



4 S.Lefebvre, F. Neyret,S.Hornus,J. Thollot / MobiNet:a pedagogic platformfor ComputerScience, MathsandPhysics

Mobiles are 3D textured and lighted objectslying on a
2D plane.Indeed,we imposedthis limitation to 2D to ease
the interaction(e.g.,collisions),especiallyover a network.
However, we couldeasilymanage3D coordinatesif neces-
sary.

3.2. Examples

MobiNet can be usedto createa wide variety of applica-
tions.Figure1 depictssomeof theexamplesincludedwith
theMobiNetdistribution:

� animatedsolarsystem,
� simplevideogames(pong,asteroid,arkanoid,carrace...),
� animatedgeometricaldiagrams(parabola,inscribedcircle

of a triangle..)
� simulation of a physical setup (spring, Galton experi-

ments,markedtrajectories...)
� simulationof thepropagationof nervousin�ux,
� simulationof anarticulatedbodywith muscles,
� etc...

4. PedagogicUse

4.1. Experiment: MobiNet tutorial sessions

As explainedin Section1.2, we organizedhalf-dayactivi-
tiesaroundMobiNet in thecontext of theEngineeringWeek.
The durationof a sessionis lessthanthreehours,andit is
designedfor between�fteen to twenty students,each(or
eachpair) having accessto one networked computer. The
�rst half-session(1hour)consistsin helpingthestudentsdis-
covertheinterfaceandthelanguageof MobiNet.For thatwe
mix informationandsmallexercises.Our approachis to let
themplay with thesoftwareandmake mistakes.Eachtime
they try somethingwhich doesnot producetheexpectedre-
sult,weencouragethemto understandwhy theirmobilebe-
haves thus and to explain how to �x it to get the desired
motion. Note that several of theseexercisesare direct use
of what shouldbe known academicknowledge:moving in
a straightline, or in circles,placinganobject3 centimeters
to the right of the mouse,or moving symmetricallyto the
mouse...

After this �rst half-sessionwe take a shortbreak(some
won't go !). Beforethey leave we give themanoverview of
thesecondhalf andaskthemto bepreparedto form groups
of two machines.

Thenext partof thesessionis dedicatedto thecreationof
a ponggameto beplayedthroughthenetwork. Eachgroup
createsaponggamewhichis simulatedhalf ononemachine
andhalf ontheother. Thestudentscanplaytogetherwith the
ponggamethey createat theendof thesession.

Eachstudentof a pair is put in chargeof onesideof the
ponggameterrain(left = redplayer, right = blueplayer).He
insertsa goalon the terrainwith appropriatecolor, orienta-
tion andposition.He alsohasto createa racket anda ball

whichbounceoff thewalls (of courseit is preferableto keep
only oneball for the�nal play, but this is notcompulsory!).
Thedetailof theponggameimplementedonMobiNet is de-
pictedFigure4. Note that it caneasilybeadaptedfor three
players(onehorizontal).

The roleof the teacherand assistants
Weorganizetheteamaroundoneteacherin chargeof global
explanationsand the announcementof new exercises.To
helphis task,he(or anassistant)manipulatesMobiNet on a
machine(theMobiNet server) on which thescreenis dupli-
catedto a videoprojector. During theexercises,any student
screen(possiblyall) canbeprojectedinstead(by simply us-
ing theimport featureontheserver).At thebeginningof the
session,he presentsthe assistantsand their status(ideally,
men and womenfrom different curriculum), the MobiNet
projectandthepurposeof thetutorial session.His interven-
tionsbecomelessandlessfrequentasthesessionprogresses
in orderto let thestudentsexperimentpersonallywith Mobi-
Net.

The restof the teamis in charge of helpingthe students
throughthevariousexercises.Usuallytheteamis composed
of threeassistantsfor every ten computers.Their �rst goal
is to prevent the studentsfrom beingslowed down in their
progressby a lack of computerskills, the interfaceor the
language.Howevertheirmostimportanttaskis to encourage
students(at thebeginningsomedon't dareto typeanything),
to help them understandtheir errorsand to make the link
betweentheformulaethey enterandtheobservablebehavior
of themobiles.

Student's reactions
More than 300 high schoolstudentsparticipatedin Mobi-
Net tutorialsessionsbetween2002and2004.Studentscame
from different high schools (with various ranks) of the
Grenoblearea,mostly10th grade(Frenchseconde) andoc-
casionally11th grade(Frenchpremière). They did not have
any speci�c knowledgein ComputerSciencenor any previ-
ouspreparationfor thesession.

Typical behavior can be observed during the session.
Somestudentstry to think aboutthe exerciseon paperand
proceedstepby stepwhen implementingtheir solution in
MobiNet. Othersjust click everywhere,trying every acces-
sible button,until they realizethat without someorganiza-
tion they arenot going to achieve the goal of the exercise.
Amongall thesebehaviors, therearetwo thatunderlinehow
aplatformlikeMobiNetcanbeof helpfor differentkindsof
students:

� Somestudentstry to solveexercisesby recycling aready-
madesolutionto aclassicalexerciselearnedin class(e.g.,
�nding a line equation)insteadof really thinking about
theconcreteproblemin front of them.After anadaptation
period,many of thesestudentsdiscover throughMobiNet
thatconceptslearnedin classcanbeusedastoolsto solve
practicalproblems.

submittedto EUROGRAPHICS2004.
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Figure4: Theponggameimplementedin MobiNet

Upper Left: Screenshotof thegamerunning.Notethathalf of themobilesaresimulatedby theremotemachine.
Upper Right: Themobilescreatedby theleft player(red).Notethattheredplayercreatesthescorecounterfor hisopponent.
A: Theracketmobile.Themovementfollows themousewith apositionalconstraint.
B: The ball mobile. The ball moves in straightline accordingto the directionde�ned by the dx,dy statevalues.It alsohasa rotation
motion.Whenthe ball is restarted,dx,dy areinitialized with randomvaluesandthe ball is positionedat screencenter. If the upperor
lower borderis reachedthedy variableis inverted,makingtheball bounce.If theleft or right borderis reachedtheball is restarted.If the
ball collideswith a racket (icon collider = 14) thendx is negatedsothattheball bouncesoff theracket.
C: Thegoalmobile.Thegoal is positionedby settingits positionstatevaluesx,y manually. If theball collideswith thegoal,thecounter
mobileis restarted(to beincremented,seebelow) andtheball is restarted.Only theball cancollidewith thegoalthusno if is required.
D: The counteris positionedby settingits positionstatevaluesx,y manually. Its initial shapeis set to the “zero” icon. Eachtime the
countermobile is restarted,its statevariablemem1is incremented.The icon is setto mem1 mod 10. Sincethe iconsrepresentingdigits
have thesameid numberaswhatthey represent,thevaluedisplayedcorrespondsto mem1.

The programminglanguageis available both in Frenchand English. Note that (lockable) presetsmenuscontain valid examplesfor
eacharea.

submittedto EUROGRAPHICS2004.
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� Somestudentsareafraid to try andmanipulatethe soft-
ware becausethey think they are not capableof doing
math(andoftendenigratingthemselves).Usuallythey try
to hidein agroupof two andlet theotherstudentdoall the
work. Oncedetectedandinstalledon a separatemachine
(despiteprotestations!),andafterwe guidethemthrough
the�rst steps,they usuallyrealizethatthey cando some-
thingwith theirknowledgeandstartto enjoy playingwith
programmingMobiNet.

We were surpriseto seethat what shouldhave beenwell
assimilatedbaseknowledgewasoftennotmasteredevenby
“good” students:E.g., which operationshouldbe doneto
displacea mobile 3 centimetersright of the mouse:addor
multiply ?How to modify theamplitudeor speedof sin(t) ?
How to get a mirror symmetry? Which variableshouldbe
modi�ed at a bounce:x or dx ? Throughoutthe tutorial,
studentswere able to build intuitions for themselves from
theconcepts.

Most of the studentswerevery satis�ed with this expe-
rience.Someof them even skippedthe half-sessionbreak
to continueexploring thepossibilitiesof thesoftware.How-
ever, therearea few studentsarenot motivatedandarere-
luctant to go throughthe exercises(still too much math).
Thenext sectionprovidesmoredetailson theevaluationof
MobiNetby thestudents.

4.2. Evaluation

After the �rst two MobiNet weeks(in December2002and
April 2003) we asked the studentsto �ll in an evaluation
form. Threeclassesreplied(a total of 77 students):the10th

gradeand11th grade(Frenchsecondesandpremières) from
Pablo Nerudahigh schooland the 10th gradefrom Grési-
vaudanhighschool.

Eachquestionhadanumericalanswerrangingfrom 1 to 5
(the most positive) and could be followed by a comment.
Therewerea lot of comments.Somedid not correspondto
the numericalevaluation(!). Figures5 to 10 depict the re-
sultsfor all thestudentsinvolved.
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Figure5: Did theMobiNettutorial sessioninterestyou?

As shown by the resultsof Figure 5, the studentswere
all interestedin MobiNet.Thecommentsunderlinedthefun
aspectof theplatformandtheinterestin understandinghow
videogamesarecreated.Beingableto createtheirown basic
gameswasalsogreatlyappreciatedby thestudents.
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Figure6: Wouldyousaythat this tutorial sessionwasuseful?

Overall, mostof themfelt thatMobiNet wasuseful(Fig-
ure6). Studentsgave the following reasons:introductionto
videogameprogramming(16comments),initiation to Com-
puterScience(13 comments).A few studentswerenot in-
terestedat all (3 comments),which they justify by a lack of
interesttowardscomputersin general.
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Figure 7: Before beginning thesession,did you think it wouldbe
easy?
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Figure8: Did you�nd MobiNeteasy?

Most of the studentsfound MobiNet easierto usethan
they expected(Figure7 and8). They especiallyappreciated
thedocumentationandthe interface(19 positive comments
against 3 negatives). Somefound it dif�cult at the begin-
ning but they underlinedthat it becameeasierafter a few
exercises(11comments).A smallgroupof students(9 com-
ments)hadsomedif�culties with therequiredmathematical
background(variables,slopeequations,trigonometry).For
a few studentsthesedif�culties persistedfor thewholeses-
sion.

Overall this resultsareencouraging.We wereexpecting
more dif�culties due to the numberof new notions intro-
ducedin the�rst hour. However, it alsoshows thatstudents
have a hazyunderstandingof many fundamentalnotions–
somethingthatwe observedduringthesession(seethepre-
vioussection).We interpretthis lack of deepunderstanding
to alackof experimentation.Therearetoofew linksbetween
taughtconceptsandtherealworld.

submittedto EUROGRAPHICS2004.
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Figure 9: Did this sessionchange your point of view on mathand
physics?

We asked the studentswhetherthis experiencechanged
their point of view on mathandphysics (Figure9). Three
pro�les can be distinguished.First, thereare the students
who discoveredthat thereare real applicationsbehindthe
theoreticalknowledgetaughtat school(16 comments).For
thesestudents,our goal hasbeenreached.Secondly, there
are the studentswho were alreadyinterestedin math and
physicsanddid notchangetheirpointof view (9 comments)
– which is good! Finally, the studentswho did not seethe
link betweenMobiNet andthemathandphysicsclasses,or
the studentswho are discouragedby the mathematicalas-
pectof MobiNet (11 comments).As depictedon Figure9,
moststudentsclaim to nothavechangedtheirpointof view.
However one third of them say they have beenpositively
in�uenced. This tendency is actually strongerfor the 10th

grade(Frenchsecondes). This is goodnews sincein France
studentshave to choosewhetherto pursuetheir studyin sci-
ence,literatureor economicsafterthe10th grade.
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Figure10:Do youthinkusingMobiNetin highschool couldbeuseful?

We�nally askedthestudentswhetherthey thoughtMobi-
Net couldbeusedin high schools.Overall answersareen-
couraging.The studentsaremotivatedby the fun aspectof
MobiNet (14comments).They think thatMobiNetcouldbe
usedto help understandnotionsseenin math classes(11
comments).Studentsalsoask for an accessto MobiNet in
computerlabs,or proposeto organizeclubsaroundMobi-
Net (13 comments).Somethink this would bedif�cult due
to thelackof equipmentin theirhighschool(11comments).
Wediscussfurtherthevariouspossibilitiesfor thefutureuse
of MobiNet in section5.

It appearsthat moststudentsdid not realizethat the no-
tionstaughtin classweredirectly relatedto engineeringand
the descriptionof the real world. This unexpecteduseful-
nessmotivates“average”studentswho werenot convinced
that abstractnotionswereworth the effort of learning.For
“good” students,it strengthenedtheir alreadyexisting in-
terestin science.Seeingthat it correspondsto real careers

might encouragethem not to abandonthe scienti�c disci-
plines.For a few studentswith dif�culties, the mathemati-
cal level requiredby MobiNet wassometimesstill too high.
Moreover, thesestudentsareusuallynotmotivatedby work-
ing with computers.For thosestudents,otherapproachesin
smallergroupshave to bestudied.For moststudents,Mobi-
Netwasanentertainingandinterestingexperience.However
many of themdid notseethelink betweenwhatthey learned
at schooland MobiNet: it was too fun to possiblybe the
sameacademicsubjectthantaughtin class!

5. Other PedagogicUsages- Futur eWork

We mostlyexperimentedtheuseof MobiNet in thecontext
of a tutorial during the EngineeringWeek. But for this, we
usedjustasmallamountof thepossibilitiesof theplatform:

� At the languagelevel, MobiNet is alsoableto dealwith
basiccommunicationbetweenmobiles,mobilespercep-
tion (e.g.,who is thenearestin agivendirection),colored
3D lights, customizablecamera,drawing of trajectories,
etc.For precisephysicssimulation,an accuraterealtime
dt valueis available.

� At the interface level, it is easyto programmobiles to
be usedasslidersor buttons,meshedgesor nodes(see
examplesin thepackage).

� At the network level, the fact that mobilesof onecom-
putercaninteractwith thoseof anothercomputerallows
for variousworking modalities:independenttask,collec-
tive task (in pairsof machinesor more,possiblyover a
long distance),projectionof a given screenon a video-
projector(or evenof all screenssuperimposed),theshar-
ing of a common baseof simulation preparedby the
teacherto becompletedlocally...

Moreover, herethestudentswereinvolvedoutof thecontext
of the class,for only a coupleof hours.In our context, we
werehaving aspeci�c seriesof differentgoals:showing aca-
demicsubjectsonadifferentway, giving aninitiation to en-
gineering,to thescienti�c approach,to computerscience...

In orderto gofurtherandto reallybringameaningfulhelp
to the learningof scienti�c subjects,we really now want to
adapttheuseof MobiNet insidetheclass– or at leastinside
theschool.

MobiNetcanbeusedin multiplewaysin theclassroom:

� By the teacherduring lectureto visualizea speci�c no-
tion, or duringtutorial to let thestudentsmanipulatingthe
parametersin orderto getanintuition of how thisbehaves
(e.g.,geometricdiagrams,parametriccurves,springs...).

� In physicslab,avirtual set-upinsteadof a realone(often
costly and limited) can be preparedby the teacherand
manipulatedby thestudents.Thiscanprobablyalsoapply
for othersubjectssuchasbiology, technologyor math.

� MobiNet can also be used for studentsprojects (e.g.,
FrenchTPE), or possiblyhomework whenever feasible.

submittedto EUROGRAPHICS2004.
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� In particular, 6 junior high-schoolsaroundGrenobleare
currentlytestingtheelectronicschoolbag (basically, alap-
topallocatedto eachstudentandfeaturingafew dedicated
softwares).How to usethisopportunityis still achalleng-
ing questionfor teachers.It would bereally interestingto
seewhat canbe donewith MobiNet in this context and
how to adaptit to theageof junior students.

� Moregenerally, it wouldbealsointerestingto investigate
how it could be usedwith youngchildren(e.g.,primary
school),or atUniversityoutof ComputerSciencecurricu-
lums.

� Of courseMobiNet canbeusedfor personalpurposesat
homeorwithin astudentclubin theschool,e.g.todevelop
variousprojectssuchassimulationsor videogames.

For structuredactivities (lecturesand tutorials) it is really
importantto conceive pedagogic scenarios: A classicaltrap
with usinghigh techtoolsatschoolis to getstudentshaving
fun for a coupleof hourswithout having advancedequiv-
alently in the of�cial educationalprogram:In sucha case
the technologicalactivity is an extra activity, and not re-
ally apartof thecourse.It is especiallychallengingto select
adaptedunitsof knowledgeandto build pedagogicscenarios
illustratingthem.

We would like to assemblea repositoryof activity mod-
ulesfreely availableto teachers.This taskcanbedoneonly
by teachers,or in tight dialoguewith teachers.Sowe would
like to establishworking groups,and a network of users
within teachers(throughdedicatedmailing-listsandreposi-
tories).The fact that we kept contactwith the high schools
participatingto theEngineeringWeek will helpusestablish-
ing ateachernetwork.A collaborationshouldstartsoonwith
a teamat IREM (Research Instituteof MathematicsTeach-
ing), andtwo new studentswill do their teachingassistant
project(Frenchmonitorat) with us.
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Despitethe projectwasout of our of�cial researchtopic
(thusrequiring time over the alreadybusy schedules!),the
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project.We hopeit is just thebeginningof a long storythat
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Distrib ution and Contact

The MobiNet platform is free software under GPL
license. It is available for Windows and Linux at
http://www-imagis.imag.fr/mobinet/ .
It is provided with a manualand a full set of examples.
Notethattheinterfacedescription,languagedescriptionand
list of examplesarealsoavailableon thewebsite, together
with variousextradocuments.Theprogramminglanguageis
availablein FrenchandEnglish.
Theteamcanbecontactedatmobinet@imag.fr .
Moreover, we proposeseveral mailing-list (for announce-
ments,for teachers,for developers).
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