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Sylvain Lefebvre,  FabriceNeyret,  SamueHornus,  JoélleThollot
GRAVIR/IMA G-INRIA Firstname.Name@imag.fr
http://www-imagis.imag.fr/mobinet/ mobinet@imag.fr

[ d
[ ]
e
[1]

®
A

(/]
)

------

------------

[ J . f
c T \ \9) ] ‘Cooood
° =

Figure 1: Differentapplicationscreatedwith MobiNet. The behaior of eachobject(or mobile is programmablghrougha very simple
languageMobilescaninteractwith eachothers.lt is possibleto build comple applicationssuchasgamesor simulationsof classnotions.

Abstract

We developedheMobiNet(free)platformandtutorial sessiongtestedon 16 batchesof high school studentsyvith
theaim of offering studentsa new way of learningand undesstandingacademicscienti ¢ subjects.

Our appoad consistf letting the studentananipulatemathematicabnd physicalnotionsastoolsin order to
solveconceetetasks,sut as a solar systemsimulationor a videogame This males studentsformalizea real-
world problem,experimentby trial-and-error (error no longer meanspunishment)and gain an insightinto the
effect of equationsand parametes. To allow this, our platform graphically simulatesa world of mobileswhele
appeaance behaviorand interaction (possiblythrougha network)are de ned and programmedby the users,
relyingon an intuitive graphicsinterfaceand a dedicatedporogramminglanguage.

Thisapproad providesa strongmotivationto studentsandstrengthensheir undesstandingof theoretical notions
seenin class(which is especiallyimportantfor fundamentatonceptsisediater in thecurriculumincludingother
academicsubjects)Moreover, giventhe concernof academicsand politiciansin Franceaboutstudentsio longer
opting for scienti ¢ curriculums,we point out that our appmoad is closerto the real practice of enginees and
reseachers than traditional academicteading. This helpsstudentso gur e out why taughtnotionsare useful
andhowthey canberelatedto professionahctivities(which they mightconsiderfor their future). Thisprojecthas
beentestedn thecontet of the EngineeringMeek organizedy the Engineeringschool fedeation INPG (Institut
NationalPolytechniquele Grenoblg.

1. Intr oduction
1.1. Principle

MobiNet is a programallowing the graphicalsimulationof

asetof mobileobjectsinteractively createdy the user who

speci esstatevariablesandbehaviorprograms It consists
of afullscreenwindow containinga large areafor graphical
display and variousotherareasusedto specifythe mobile

stateand programs.The purposeof the programs— which

are usually very shortand which rely on a dedicatedan-

guage- is to modify the statevariablesin orderto simulate
trajectoriesphysicallaws or morecomplex behaiors.

Figure 2: TheMobiNetworksheet
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MobiNet allows the application of mathematicaland
physicalnotionsseenn classin aconcreteandpleasantvay.
Throughtutorialsandexercisesthe studentsliscover how a
complex processanbe decomposedhto simplerelements
which canthenbeformalized.Thanksto this approachstu-
dentscanapply their knowledgeconcretelyandform com-
plex applications,such as the simulationof physical phe-
nomenaor video games.We also encouragecollaboratve
work.

1.2. Project History

For severalyearsscienti ¢ curriculumshave beenattracting
lessandlessstudentsThe Senatoriakeportentitled"scien-
ti ¢ andtednical culture for everyone:a national priority"
pointsout thatthe decaymeasuredit university hasits ori-
gin at high school.In this context in 2002,INPG foundeda
biannualEngineeringWeek This event consistsin inviting
high schoolclassedo discover the engineeringdisciplines
andthe world of scienti ¢ researchDuring this week, the
studentparticipatein half-dayactuvities on variousthemes.
The MobiNet projectwas developedas a platform for one
of thesein the IMA GIS teamof GRAVIR laboratory It has
beenconceved, realizedandbenchedy 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,Decemberl6
sessiongbatchesconsistingof half a class,during an half-
day) have occurredin the Virtual Reality Classoom(ARV)
atENSIMAG-Montbonnot.

2. PedagogicMotivations

Thepurposeof MobiNet— aspresentedo students— is to
explain how video gamesare created Video gamesarein-
deedan excellentsubjectto teachprogrammingmath,and
physics,sincethey involve all the threein their conception.
Also, it is interestingto to shaw to the studentshow areal
world comple object(the videogame)canbe brokendown
into smallerpartsthatthey canunderstand- andeven cre-
ate.Moreover, mostvideo gamesare basedon a simpli ed
simulationof therealworld. To build a game,it is therefore
necessaryo createa modelof theworld, whichis the base
of thescienti ¢ approac. Finally, workingonasubjectsuch
asvideo gamescreatesa strongmotivation for the students.
Thestudentsaarethusmorewilling to do exercisesusingour
software. This motivation is increasedy the factthat they
cancreatetheir own network gameandplay with it.

Behindthis face-aluepurposedeepeigoalsalsoexist:

Putting theoreticalnotionslearnedin classinto practice
(sinceformulaeareusedto createmotionof objects).

Introducing the scienti ¢ approachto the student.Vis-
ible objectsin MobiNet are characterizedby different
attributes. Theseattributes can be measuredand corre-
spondto statevariablesof the objects.This providesa
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mathematicamodelof the real world. Moving an object
corresponds$o 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 behaior for themobiles.

Theunderlyingmotivationsof our approach:

The importanceof experiencingnotionsis well known.
A conceptis usuallybetterlearnedif it hasbeenputinto
practice.

Having a practicalgoal (creationof a video game)is a
strongmotivationfor the student.

Playingwith the parametersf aformulaandhaving avi-
sualresultdevelopsan intuition aboutthe formula. The
studentbetterunderstandshe link betweenthe numeri-
cal valueof a parametefor its changesn value)andthe
resulting physical or mathematicabehaior (amplitude,
frequeng, scale,...).

Student$iaveto learnby trial-and-erro(nobadscoredor
errors!).We encouragéhemto understan@ndexplainthe
unexpectedresultsthey obtain.

The approach proposedby MobiNet correspondsto
the approachused by engineersprogrammersand re-
searchern their everydaywork. Our purposeis to shav
to the studentshow the knowledgethey arelearninghas
applicationsoutsideof the schoolworld andcorresponds
to currentactiity in severalprofessions.

To reachthesegoals,we choseto not include ary physi-
cal laws into MobiNet. Every behaior or phenomenao be
simulatedmustbeexplicitly programmedgravity, dynamic,
evenlimiting to thescreerborders).

3. The MobiNet Platform
3.1. Description

MobiNet is basedon the manipulationof graphicalobjects
calledmobiles A mobileis describedby a setof statevari-
ablesandits behaior (i.e. changesf statevariables val-
uesover time) can be settleddirectly by the useror con-
trolled througha formula.Complex applicationsanbebuilt
by combiningsomesimple mobiles(seeFigure 1). Indeed,
we provide a completeprogramminganguagé to describe
the evolution of the statevariablesof the mobilesand the
mobilesinteractions Formulaesettingthe stateof a mobile
canevendependnthoseof anothemobile (possiblyovera
network). Figure2 andFigure3 detailtheuserinterfaceand
the programareas.

Throughouthesoftwareconceptiorwe have keptin mind
thatthis is a tool for non computerscientists Thereforethe
interfaceis very simpleandthe userdoesnt needto under
standall the possibilitiesof the softwareto be ableto useit.

1 Availablein FrenchandEnglish.
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Figure 3: Closeup view ontheuserinterface.

A: The rst row of button concernsloading and saving of the current session.The rest of this panel controls network sharing of
mobiles.The usercanchoosewhetherhe wantsto interactwith the exportedmobilesof eachMobiNet client runningon the network (the
usercanalsochoosewhich of his mobileshewantsto export).

B: This panelcontainsall the userinterfaceelementselatedto mobile creation.Mobiles can be added,deleted,duplicated,saved and
loaded.Thecurrentmobileis choserthroughalist or navigationbuttons.

C: This paneldisplaysthe valuesof the statevariablesfor the currentmobile. Thesevaluescanbe directly edited,andareupdatedwvhen
the mobile is running. The statevariablescontrolling the draving 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 ). Thereexists supplementaall-purpose
statevariables:dx,dy (editable)Jandmeml... mem4(hidden).Theexport state(export ) determinesvhethera mobileis accessible
onthenetwork. All the statevariablescanbemodi ed eitherby programor by editingtheir valuesin this panel.

D: This panelcontainsthe programfor the motion of the mobile,which is executedat eachtime step(about60 timesper second)For an
exampleenteringx : x + 1 would makethemobilegoin straightline alongthex axis.

E: Thesefour text regions containthe programsexecutedwhen the mobile hits one of the screenborders.By default nothingis done
(mobilescanescapehe screen) Bouncing(for instance)canbe programmedassuminghe statevariabledx is usedto storethe motion
direction(i.e.,themotionequationisx : x + dx ), asimplebouncingcollisionprogramcouldbedx : -dx .

F: This panel containsthe programexecutedwhen a mobile collides with anothermobile. Again, ary behaior must be explicitly
programmedby default nothinghappengmobilespassthrougheachother).

G: This panelcontainsthe programexecutedwhen a mobile starts(i.e. whenthe start button (seepanelC) is pressedpr triggeredby
anothemobile program).The startprogramis usefulto initialize mobile statevariables.

The programminglanguagehasbeende ned in collabora-
tion with mathematicand physicsteachersn orderto suit
a high schoollevel. For examplewe have choserto use ™'
for assigninga valueinsteadof the C-style™=". We keptthe
syntaxassimpleaspossibleandascloseaspossibleto the
notationsusedin class(no *{" or '[' ugly characters). We
have alsoincludeda lot of prede nedfunctionsin orderto
acceleratgorogrammingwhen a notion is well understood
by astudent(e.g.,dist(m1,m2) ).

A key characteristiof MobiNet s thatit canexport and
sharemobilesthroughanetwork. Onacomputetheusercan
seeandinteractwith the mobilesof the otherconnectedna-
chines-if they allow it. Thusit is possibleto build exercises
basednacollaboratiorbetweertwo or moremachineskor
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examplewith a pair of computerone caneasily programa
“pong” game (the simplesttennisgameyou canimagine).
In our experimentswe have foundthatthecollaboratiorbe-
tweendifferentcomputerss anexcellentmotivationfor stu-
dents.

We also provide specialmobiles(which areinvisible) to
easeuserinteractionwith the mobiles.For instancethe spe-
cial mouse mobile always follows the mousepointer By
readingthe x,y statevalue of the mousemobile, one can
easilyattachone's mobilesto the mouse Similarly, camera
andlights arespecialmobiles,in which statevariablecanbe
modi ed (e.g..tofollow asimulatedmnobile).lt is alsopossi-
ble to readkeyboardinputsandmousebuttonsfrom mobile
programs.
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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 could easilymanage3D coordinatesf neces-
sary

3.2. Examples

MobiNet can be usedto createa wide variety of applica-
tions. Figure 1 depictssomeof the examplesincludedwith
the MobiNet distribution:

animatedsolarsystem,
simplevideogameg(pong,asteroidarkanoid carrace...),
animatedyeometricatiagramgparabolajnscribedcircle
of atriangle..)

simulation of a physical setup (spring, Galton experi-
ments markedtrajectories...)

simulationof the propagtionof nenousin ux,
simulationof anarticulatecbodywith muscles,

etc...

4. PedagogicUse
4.1. Experiment: MobiNet tutorial sessions

As explainedin Sectionl.2, we organizedhalf-day actwi-
tiesaroundMobiNetin thecontext of theEngineering\eek
The durationof a sessionis lessthanthreehours,andit is
designedfor between fteen to twenty students,each (or
eachpair) having accesso one networked computer The
rst half-sessiorfl hour)consistsn helpingthestudentslis-
covertheinterfaceandthelanguagef MobiNet. For thatwe
mix informationandsmall exercisesOur approactis to let
themplay with the softwareand make mistales. Eachtime
they try somethingwvhich doesnot producethe expectedre-
sult, we encouragehemto understandavhy their mobile be-
haves thus and to explain how to x it to getthe desired
motion. Note that several of theseexercisesare direct use
of what shouldbe known academidknowledge:moving in
a straightline, or in circles,placinganobject3 centimeters
to the right of the mouse,or moving symmetricallyto the
mouse...

After this rst half-sessiorwe take a shortbreak(some
won't go!). Beforethey leave we give themanoverview of
the seconchalf andaskthemto be preparedo form groups
of two machines.

Thenext partof the sessioris dedicatedo the creationof
aponggameto be playedthroughthe network. Eachgroup
createsa ponggamewhichis simulatedhalf ononemachine
andhalf ontheother Thestudentxanplaytogethemith the
ponggamethey createatthe endof the session.

Eachstudentof a pair is putin chage of onesideof the
ponggameterrain(left = redplayer right = blueplayer).He
insertsa goal on the terrainwith appropriatecolor, orienta-
tion and position. He alsohasto createa racket and a ball
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which bounceoff thewalls (of courset is preferableo keep
only oneball for the nal play, but thisis notcompulsory!).
Thedetailof theponggameimplementedn MobiNetis de-
pictedFigure4. Note thatit caneasilybe adaptedor three
players(onehorizontal).

The role of the teacherand assistants

We organizetheteamaroundoneteachein chageof global
explanationsand the announcementf newv exercises.To
helphis task,he (or anassistantjnanipulatedviobiNeton a
machine(the MobiNet sener) on which the screenis dupli-
catedto avideoprojector During the exercisesary student
screen(possiblyall) canbe projectednstead(by simply us-
ing theimportfeatureonthesener). At the beginningof the
sessionhe presentghe assistantsind their status(ideally,
men and womenfrom different curriculum), the MobiNet
projectandthe purposeof thetutorial sessionHis interven-
tionsbecomdessandlessfrequentasthesessiorprogresses
in orderto let thestudentgxperimentpersonallywith Mobi-
Net.

The restof the teamis in chage of helpingthe students
throughthevariousexercisesUsuallytheteamis composed
of threeassistant$or every ten computersTheir rst goal
is to prevent the studentdrom beingslowed down in their
progressby a lack of computerskills, the interface or the
languageHowevertheir mostimportanttaskis to encourage
studentgatthe beginningsomedon't dareto typearything),
to help themundestandtheir errorsand to malke the link
betweenheformulaethey enterandtheobservabldehavior
of themobiles.

Student'sreactions

More than 300 high school studentsparticipatedin Mobi-

Nettutorial sessionbetweer2002and2004.Studentsame
from different high schools (with various ranks) of the
Grenoblearea,mostly 10" grade(Frenchsecondgandoc-
casionally11t" grade(Frenchpremiég). They did not have
ary speci c knowledgein ComputerSciencenor ary previ-

ouspreparatiorfor the session.

Typical behaior can be obsened during the session.
Somestudentstry to think aboutthe exerciseon paperand
proceedstepby stepwhenimplementingtheir solutionin
MobiNet. Othersjust click everywhere trying every acces-
sible button, until they realizethat without someorganiza-
tion they arenot going to achiere the goal of the exercise.
Amongall thesebehaiors, therearetwo thatunderlinehow
aplatformlike MobiNet canbeof helpfor differentkinds of
students:

Somestudentgry to solve exercisesy reg/cling aready-
madesolutionto a classicakxerciselearnedn class(e.qg.,
nding a line equation)insteadof really thinking about
theconcreteproblemin front of them.After anadaptation
period,mary of thesestudentsliscover throughMobiNet
thatconceptdearnedn classcanbeusedastoolsto solve

practicalproblems.

submittedto EUROGRAPHICS2004.



S.Lefebve, F. Neyret, S.Hornus,J. Thollot / MobiNet:a pedayogic platformfor ComputerScienceMathsandPhysics 5

Figure 4: Theponggameimplementedn MobiNet

Upper Left: Screenshoof the gamerunning.Notethathalf of the mobilesaresimulatedby theremotemachine.

Upper Right: Themobilescreatedy theleft player(red). Notethattheredplayercreateghe scorecounterfor his opponent.

A: Theracketmobile. Themovementfollows the mousewith a positionalconstraint.

B: The ball mobile. The ball movesin straightline accordingto the directionde ned by the dx,dy statevalues.It alsohasa rotation
motion. Whenthe ball is restarteddx,dy areinitialized with randomvaluesandthe ball is positionedat screencenter If the upperor
lower borderis reachedhedy variableis inverted,makingthe ball bouncelf theleft or right borderis reachedheball is restartedlIf the
ball collideswith aracket (icon  collider = 14) thendx is negatedsothattheball bounceoff theraclet.

C: Thegoalmobile. Thegoalis positionedby settingits positionstatevaluesx,y manually If the ball collideswith the goal,the counter
mobileis restartedto beincrementedseebelon) andthe ball is restartedOnly the ball cancollide with thegoalthusnoif is required.
D: The counteris positionedby settingits positionstatevaluesx,y manually Its initial shapeis setto the “zero” icon. Eachtime the
countermobileis restartedits statevariablemem1is incrementedTheicon is setto mem1 mod 10. Sincethe iconsrepresentingligits
have the sameid numberaswhatthey representthevaluedisplayedcorrespondso mem1.

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

submittedto EUROGRAPHICS2004.
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Somestudentsare afraid to try and manipulatethe soft-

ware becausehey think they are not capableof doing
math(andoftendenigratinghemseles).Usuallythey try

to hidein agroupof two andlettheotherstudentloall the
work. Oncedetectecandinstalledon a separatenachine
(despiteprotestations!)andafterwe guidethemthrough
the rst stepsthey usuallyrealizethatthey cando some-
thing with theirknowledgeandstartto enjoy playingwith

programmingMobiNet.

We were surpriseto seethat what should have beenwell
assimilatecbaseknowledgewasoftennot masteredvenby
“good” studentsE.g., which operationshouldbe doneto
displacea mobile 3 centimetergight of the mouse:addor
multiply ? How to modify theamplitudeor speedf sin(t) ?
How to geta mirror symmetry? Which variableshouldbe
modi ed at a bounce:x or dx ? Throughoutthe tutorial,
studentswere ableto build intuitions for themseles from
theconcepts.

Most of the studentswere very satis ed with this expe-
rience.Someof them even skippedthe half-sessiorbreak
to continueexploring the possibilitiesof the software.How-
ever, therearea few studentsarenot motivatedandarere-
luctantto go throughthe exercises(still too much math).
The next sectionprovidesmoredetailson the evaluationof
MobiNet by the students.

4.2. Evaluation

After the rst two MobiNet weeks(in Decembe2002and
April 2003)we asled the studentsto Il in an evaluation
form. Threeclasseseplied(atotal of 77 students)the 10"
gradeand11™" grade(Frenchsecondesndpremiées from
Pablo Nerudahigh schoolandthe 10" gradefrom Grési-
vaudanhigh school.

Eachquestiorhadanumericalanswerrangingfrom1to 5
(the most positive) and could be followed by a comment.
Therewerea lot of commentsSomedid not correspondo
the numericalevaluation(!). Figures5 to 10 depictthe re-
sultsfor all the studentsnvolved.

Figure 5: Did the MobiNettutorial sessiorinterestyou?

As shawvn by the resultsof Figure 5, the studentswere
all interestedn MobiNet. The commentsinderlinedhefun
aspecbf the platformandtheinterestin understandingnow
videogamesarecreatedBeingableto createtheirown basic
gameswasalsogreatlyappreciatedby the students.
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Figure 6: Would yousaythat this tutorial sessiorwasuseful?

Overall, mostof themfelt that MobiNet wasuseful (Fig-
ure 6). Studentgyave the following reasonsintroductionto
videogameprogramming 16 comments)initiation to Com-
puter Science(13 comments)A few studentswverenot in-
terestedht all (3 comments)which they justify by alack of
interesttowardscomputersn general.
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Figure 7: Befoe baginning the sessiondid youthink it would be
easy?

Figure 8: Did you nd MobiNeteasy?

Most of the studentsfound MobiNet easierto usethan
they expected(Figure7 and8). They especiallyappreciated
the documentatiorandthe interface (19 positve comments
against 3 negatives). Somefound it dif cult at the begin-
ning but they underlinedthat it becameeasierafter a few
exerciseg11comments)A smallgroupof studentg9 com-
ments)hadsomedif culties with therequiredmathematical
backgroundvariables,slope equationstrigonometry).For
afew studentghesedif culties persistedor thewhole ses-
sion.

Overall this resultsare encouraging\We were expecting
more dif culties dueto the numberof nen notionsintro-
ducedin the rst hour However, it alsoshavs thatstudents
have a hazy understandingf mary fundamentahotions—
somethinghatwe obsened duringthe sessior(seethe pre-
vious section).We interpretthis lack of deepunderstanding
toalackof experimentationTherearetoofew links between
taughtconceptsaandtherealworld.
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S.Lefebve, F. Neyret, S.Hornus,J. Thollot /

Figure 9: Did this sessiorchange your point of view on mathand
physics?

We asled the studentswhetherthis experiencechanged
their point of view on math and physics (Figure 9). Three
pro les can be distinguished First, there are the students
who discoreredthat thereare real applicationsbehindthe
theoreticaknowledgetaughtat school(16 comments)For
thesestudentspur goal hasbheenreached Secondly there
are the studentswho were alreadyinterestedin math and
physicsanddid notchangeheir point of view (9 comments)
—whichis good! Finally, the studentsvho did not seethe
link betweenMobiNet andthe mathandphysicsclassesor
the studentswho are discouragedy the mathematicahs-
pectof MobiNet (11 comments)As depictedon Figure 9,
moststudentslaim to nothave changedheir point of view.
However one third of them say they have beenpositively
in uenced. This tendeny is actually strongerfor the 10
grade(Frenchsecondeks This is goodnews sincein France
studenthave to choosevhetherto pursuetheir studyin sci-
ence Jiteratureor economicsfterthe 10" grade.

5 10 15 20 25 30
|
|
|

Figure 10: Do youthink usingMobiNetin high school couldbe useful?

We nally asledthestudentsvhetherthey thoughtMobi-
Net could be usedin high schools.Overall answersareen-
couraging.The studentsare motivatedby the fun aspectof
MobiNet (14 comments)They think thatMobiNet couldbe
usedto help understanchotions seenin math classeg11
comments) Studentsalso ask for an accesgo MobiNet in
computerlabs, or proposeto organizeclubsaroundMobi-
Net (13 comments)Somethink this would be dif cult due
to thelack of equipmentn their high school(11 comments).
We discussurtherthevariouspossibilitiesfor thefutureuse
of MobiNetin section5.

It appearghat moststudentsdid not realizethat the no-
tionstaughtin classweredirectly relatedto engineeringand
the descriptionof the real world. This unexpecteduseful-
nessmotivates“average”studentsvho were not corvinced
that abstractnotionswere worth the effort of learning.For
“good” studentsit strengthenedheir alreadyexisting in-
terestin science Seeingthatit correspondso real careers

submittedto EUROGRAPHICS2004.
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might encouragehem not to abandorthe scienti ¢ disci-
plines.For a few studentswith dif culties, the mathemati-
callevel requiredby MobiNet wassometimestill too high.
Moreover, thesestudentareusuallynot motivatedby work-
ing with computersFor thosestudentsptherapproachem
smallergroupshave to be studied.For moststudentsMobi-
NetwasanentertainingandinterestingexperienceHowever
mary of themdid notseethelink betweenwhatthey learned
at schooland MobiNet: it wastoo fun to possibly be the
sameacademicsubjectthantaughtin class!

5. Other PedagogicUsages Futur e Work

We mostly experimentedhe useof MobiNetin the context
of a tutorial during the EngineeringWeek But for this, we
usedjust a smallamountof the possibilitiesof the platform:

At the languagdevel, MobiNet is alsoableto dealwith

basiccommunicatiorbetweenmobiles, mobilespercep-
tion (e.g.,whois thenearestn a givendirection),colored
3D lights, customizablecameradraving of trajectories,
etc. For precisephysics simulation,an accuraterealtime
dt valueis available.

At the interfacelevel, it is easyto programmobilesto

be usedas slidersor buttons,meshedgesor nodes(see
examplesin the package).

At the network level, the fact that mobilesof one com-
putercaninteractwith thoseof anothercomputerallows

for variousworking modalities:independentask, collec-
tive task (in pairs of machinesor more, possiblyover a
long distance) projectionof a given screenon a video-
projector(or evenof all screensuperimposed}the shar

ing of a commonbaseof simulation preparedby the
teachetto be completedocally...

Moreover, herethestudentsvereinvolvedout of the context
of the class,for only a coupleof hours.In our context, we
werehaving aspeci ¢ seriesof differentgoals:shaving aca-
demicsubjecton adifferentway, giving aninitiation to en-
gineeringto thescienti c approachto computerscience...

In orderto gofurtherandto really bringameaningfuhelp
to thelearningof scienti ¢ subjectswe really now wantto
adaptthe useof MobiNetinsidethe class- or atleastinside
theschool.

MobiNet canbe usedin multiple waysin the classroom:

By the teacherduring lectureto visualizea speci ¢ no-
tion, or duringtutorialto let the studentsnanipulatinghe
parameter@ orderto getanintuition of how thisbehaes
(e.g.,geometricdiagramsparametricurves,springs...).
In physicslab, avirtual set-upinsteadof arealone(often
costly and limited) can be preparedby the teacherand
manipulatedy thestudentsThis canprobablyalsoapply
for othersubjectssuchasbiology, technologyor math.
MobiNet can also be usedfor studentsprojects (e.g.,
FrenchTPE), or possiblyhomavork wheneer feasible.
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In particular 6 junior high-schoolsaroundGrenobleare

currentlytestingtheelectonicschoolbay (basicallyalap-

topallocatedo eachstudentaindfeaturingafew dedicated
softwares)How to usethis opportunityis still achalleng-
ing questiorfor teacherslt would bereally interestingto

seewhat canbe donewith MobiNet in this contet and

how to adaptit to theageof junior students.

More generallyit would be alsointerestingto investicate

how it could be usedwith youngchildren(e.g.,primary

school) oratUniversityoutof ComputeiSciencecurricu-

lums.

Of courseMobiNet canbe usedfor personapurposesat

homeor within astudentlubin theschool e.g.to develop

variousprojectssuchassimulationsor videogames.

For structuredactvities (lecturesand tutorials) it is really
importantto conceve pedaogic scenarios A classicalrap
with usinghightechtoolsat schoolis to getstudentaving
fun for a coupleof hourswithout having advancedequiv-
alently in the of cial educationaprogram:In sucha case
the technologicalactiity is an extra activity, and not re-
ally apartof thecourselt is especiallychallengingo select
adaptedinitsof knowledgeandto build pedagogiscenarios
illustratingthem.

We would like to assemble repositoryof activity mod-
ulesfreely availableto teachersThis taskcanbe doneonly
by teachersor in tight dialoguewith teachersSowe would
like to establishworking groups,and a network of users
within teachergthroughdedicatednailing-listsandreposi-
tories). The factthat we kept contactwith the high schools
participatingto theEngineerindMeek will helpusestablish-
ing ateachenetwork. A collaboratiorshouldstartsoonwith
ateamat IREM (Reseath Institute of MathematicsTead-
ing), andtwo new studentswill do their teachingassistant
project(Frenchmonitorat) with us.
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Despitethe projectwasout of our of cial researctopic
(thusrequiringtime over the alreadybusy schedules!)the
universalenthusiasnmwe encounteredoth from usersand
academicresponsibles(at IREM, CCSTI, Greco, GTD-
math, INPG...) greatly contributed to the dynamicsof this
project.We hopeit is just the beginning of along storythat
we will behapyy to sharewith othervolunteers.

MobiNet:a pedayogic platformfor ComputerScienceMathsand Physics

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.
NotethattheinterfacedescriptionJanguagealescriptionrand
list of examplesarealsoavailableon the web site, together
with variousextradocumentsTheprogrammindanguagés
availablein FrenchandEnglish.

Theteamcanbe contactedat mobinet@imag.fr

Moreover, we proposesereral mailing-list (for announce-
ments for teachersfor developers).

submittedto EUROGRAPHICS2004.




