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Browser Display of Mathematics
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WME Project Goals

To designaninfrastructure,calledtheWME framework, for mathematics
educationthatallows easyandsystematicdevelopmentof:

1. mathematicseducationalcontent,and,

2. mathematicseducationsupport capabilities

bothaccessibleandinteroperableon theWeb/Internet.
To work towardsaWebfor MathematicsEducation.
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Top10Advantagesof WME
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10: Accessibility

² 24/7Webaccessby studentsandteacherswith regularbrowsers.

² Canbeusedin classrooms,in computerlabs,athomeandon the
road.

² Canmakematheducationwidely accessiblein andoutof classrooms
andschools.
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9: Compatibility

² WME follows modernWebstandards.

² Compatiblewith all XML tools.

² Participatingandreinforcingthe”technologyin schools”movement
in theUSA

² Easyto extendandinternationalize

² Allowseasyincorporationof new WebandInternettoolsand
technology.

² Allowscontentandservicesto beeasilyusedin otherWeb/Internet
areas.
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8: Richnessand Variety

² A potentiallyun-limitedsetof mathematicseducationservices
providedby experts.(list of services).

² Interchangeable(interoperable)modulesandcomponents suitablefor
mathematicseducationfrom middleschoolto collegelevels

² Lessonsin MeML form avastcollectionof teachingmaterialsfrom
lessonsto interactivemultimediapresentations,from teststo
homeworks.
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7: Freedomand Indi vidual Contrib ution

Empowers

² schoolteachers

² independent educators

² mathematicsexperts

to contributeto mathematicseducationasahumanendeavor without the
controlof for-pro�t entities.
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6: Ef�cient Communication

² Providesa �e xible andeffectivechannelof onlinecommunication
betweenteachersandstudents

² Thecommunicationmediumis accessiblefrom anywhereatany
time.

² Theincreasedeaseof informationdisseminationandconducting
writtendiscussionscangreatlyenhancelearningof mathematics.

wme-ite-11



I CM
'

&

$

%

5: Conceptsnot Steps

² Known mathematicalalgorithmscanbemadeavailableonline.

² Automaticplottinganddiagramming.

² Studentscanuseavailablecomputationsto quickly testtheir own
theoriesandconjectures.And to exploreideasfor solutions.

² Freesteachersandstudentsfrom tediouswork suchaslong
calculations,plotting,anddiagrammingto focuson theconceptsand
problem-solvingstrategies.
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4: Educator Control

² Teachershave theability to authortheir own lessons.

² Teacherscaneasilychoose,combine,customize,mix andmatch
availablecontent(aslongasthey areWME compliant).

² Teacherscandecidewhatmaterialsto coverandwhereto placethe
emphasis.
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3: Real-world Moti vations

² Everyonecanputupgoodreal-world examplesasWME servicesor
modules.

² ThroughtheWebandfrom availableonlinematerials,teacherscan
easilyprovideexamplesof real-world applicationsof mathematicsto
motivatestudents.

² In addition,studentscanexplorethepotentiallyhugeexample
collectionson their own.
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2: Cost

² It is free!

² Thereis nosoftwareto buy, maintainor update.

² It is easyto learn.Studentsandteachersaremostlyalreadyfamiliar
with usingWebbrowsersandemail.

² A Webfor MathematicsEducationcanbecreatedby individual
contributionsfrom all over theworld.

² But WME doesnotexcludecommercializationandestablishmentof
subscription-basedor service-basedproductsfor particulartopics,
schools,or districts.
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1: Self-pacedand Hands-on

² Studentswill have theability to exploreconceptsandideasandmake
progressat their own pace.

² Makingmathmoreexciting, lessabstract,andeasierto understand
throughanimation,interaction,exploration,andhands-on
experimentation.
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The WME Framework Components

² Content-markupsupport—MathematicsEducationMarkup
Language (MeML dtdandschema),usedtogetherwith XHTML,
MathML, andSVG.

² Lessonauthoringsupport—MadMathauthoringtool (similar to
WordandDreamweaver)

² Front-endsupport—RegularWebbrowserandWMEPageProcessor
Woodpeckerplugin.

² Webserver—RegularWebserver, activepageanddatabasesupport.

wme-ite-18



I CM
'

&

$

%

² Back-endsupport—WME services,computation,analysis,
assessment,animation,interactionenginesanywhereon theWeb

² WMEServiceprotocol—theMathematicsEducationService
ProtocolMESP

² Onlinediscussionsupport—MathChatwith full supportfrom MeML.
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MeML

² An MeML pagemaycontainXHTML, MathML, SVG andMeML
elements.

² MeML elementssupportmathematicalexpressions,formulas,
lessons,examples,exercises,tests,interactivecomputations,
experiments,explorations,andothereducationalfunctions.

² Theelementsaredesignedfor expressivepowerandeaseof useand
pagecustomization.

² Currently, wehaveabout40MeML elementsto supportthevarious
markupneedsfor mathematicseducation

wme-ite-20



I CM
'

&

$

%

MeML Elements

² Content and Content Structureelements—support pagestructure
andcontentidenti�cation

² Computation elements—providemathematicalcomputatonpower

² Interaction elements—allows user-pageinteraction,feedback,and
lessonadministrationby instructors.
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WME PageProcessor

² TheWebbrowserreceivesthetext/x- meml contentfrom theWeb
server.

² TheXSLT processorof theWebbrowseris usedto parseand
translatetheMeML pageinto a regularXHTML page,oftenwith
embeddedobjects(via theXHTML object element).Theresultant
pagecanthenbehandledby thebrowsernormally.

² TheXSLT processorperformstherequiredtranslationby accessing
suppliedMeML DTD andXSLT templates,andby invokingWME
servicesthroughtheMeML Plug-in.

² TheMeML Plug-insupportsJavascriptaccessto localandremote
WME services.

² TheMeML Plug-insupportsMeML-de�ned userinteractions.
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² TheMeML Plug-incaninteroperatewith otherbrowserplug-insfor
increasedpowerand�e xibility .

² TheMeML Plug-incanstoreandretrievepersistentdataby
accessingthethelocal �le systemasneeded.
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Furth er Work

² CreateWME websitefor testdrive in schools

² WoodpeckerMeML Plug-inprototype

² MeML translationpolicy (XSLT template)

² Draft MeML languagespeci�cation

² MESPre�nementandlibrary implementation

² MadMathauthoringtool prototyping

² AdditionalWME services
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