!CM KENT STATE

Web-basedMathematics
Education:
MeML DesignhandImplementéion

Paul S.Wang, Yi Zhou, Xiao Zou

%



.ICM KENT STATE

Browser Display of Mathematics'

B Maxima Sessionw. MathML - Metscape |Z”E”E|

of Q}O 0 Q htkp: | o .cs kent. edu & |3m| cf:gﬂ @

l. sin(theta-pi/3)-cos(theta)/6

- E) __ cos(&)
3 &

2. diff(f(x),x)+integrate (g(x),x)

JG(X)AX + 5F(X)

& %

wme-ite-2




., CM KENT STATE

Web-BasedMathematics Education I

Math/Edu Students
Internet -

T

_ Math Edu
sServices Pages Teacher

wme-ite-3

%



lICM KENT STATE

WME Project GoaIsI

To designaninfrastructurecalledthe WME framawork, for mathematics
educatiorthatallows easyandsystematiadevelopmentof:

1. mathematiceducationatontent,and,
2. mathematicgducatiorsuppat capabilities

bothaccessiblandinteroperableonthe Web/Internet.
To work towardsaWebfor Mathematic€Education
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10: Accessibility'

2 24/7Webaccesdy studentsaandteachersvith regularbrowsers.

2 Canbeusedin classroomsin computerdabs,athomeandonthe
road.

2 Canmake matheducationvidely accessiblén andout of classrooms
andschools.
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9. Compatibility I

2 WME follows modernWeb standards.

2 Compatiblewith all XML tools.

2 Participatingandreinforcingthe "technologyin schools’mavemert
In the USA

2 Easyto extendandinternationalize

2 Allows easyincorporationof nev WebandInternettoolsand
technology

2 Allows contentandservicego beeasilyusedin otherWeb/Internet
areas.
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8: Richnessand Variety I

2 A potentiallyun-limited setof mathematicgducatiorservices
providedby experts.(list of services).

2 Interchangeablé@nteroperablemodulesandcomponets suitablefor
mathematicgeducatiorfrom middle schoolto collegelevels

2 Lessonsn MeML form avastcollectionof teachingmaterialsfrom

lessongo interactve multimediapresentationdrom teststo
homaevorks.
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7: Freedomand Indi vidual Contrib ution.

Empavers

2 schoolteachers
2 independeneducators
2 mathematicgxperts

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

2 Providesa e xible andeffective channelof onlinecommunication
betweeneacherandstudents

2 Thecommunicatiormediumis accessiblérom anywhereat ary
time.

2 Theincreasedraseof informationdisseminatiorandconducting
written discussiongangreatlyenhanceéearningof mathematics.
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5: Conceptsnot Stepﬂ

2 Known mathematicahlgorithmscanbe madeavailableonline.

2 Automaticplotting anddiagramming.

2 Studentxanuseavailablecomputationgo quickly testtheir own
theoriesandconjecturesAnd to exploreideasfor solutions.

2 Freegeacherandstudentsrom tediouswork suchaslong
calculationsplotting, anddiagrammingo focuson the conceptsand
problem-solvingstratgyies.
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4: Educator Control I

2 Teacherdave theabillity to authortheir own lessons.

2 Teacherganeasilychoosecombine,customizemix andmatch
availablecontent(aslong asthey areWME compliant).

2 Teacherzandecidewhatmaterialsto cover andwhereto placethe
emphasis.
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3: Real-world Mot vations.

2 Everyonecanput up goodreal-world examplesasWME servicesor
modules.

2 Throughthe Webandfrom availableonline materialsteachergan
easilyprovide examplesof real-world applicationsof mathematicso
motivate students.

2 In addition,studentsanexplorethe potentiallyhugeexample
collectionsontheir own.
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2: Cost.

2 Itisfreel!
2 Thereis no softwareto buy, maintainor update.

2 |t is easyto learn. Studentsaandteacheraremostly alreadyfamiliar
with usingWebbrowsersandemail.

2 A Webfor MathematicEducationcanbe createdby individual
contriutionsfrom all overtheworld.

2 But WME doesnot excludecommercializatiorandestablishmenof
subscription-basedr service-basegdroductsfor particulartopics,
schoolspor districts.
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1: Self-pacedand Hands-on'

2 Studentswill have theabillity to explore conceptsandideasandmalke
progressattheirown pace.

2 Making mathmoreexciting, lessabstractandeasierto understand
throughanimation interaction,exploration,andhands-on
experimentation.
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The WME Framework Components'

2 Content-markuguppat—MathematicEducationMarkup
Language (MeML dtd andschema)usedtogethemwith XHTML,
MathML, andSVG.

2 Lessorauthoringsupport—MadMath authoringtool (similar to
Word andDreamweser)

2 Front-endsuppat—RegularWeb browvserandWME Page Processor
Woodpecler plugin.

2 Webserver—RegularWeb sener, active pageanddatabassupport.
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2 Badk-endsupport—WME servicescomputationanalysis,
assessmenanimation interactionenginesanywhereonthe \Web

2 WME Serviceprotocol—the Mathematic€EducationService
ProtocolMESP

2 Onlinediscussiorsuppat—MathChatwith full supportfrom MeML.
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MeML I

2 An MeML pagemaycontainXHTML, MathML, SVG andMeML
elements.

2 MeML elementsupportmathematicaéxpressionsformulas,
lessonsexamples gxercisesfests,interactve computations,
experimentsgxplorations,andothereducationafunctions.

2 Theelementsaredesignedor expressve power andeaseof useand
pagecustomization.

2 Currently we have about40 MeML elementdo supportthe various
markupneeddor mathematicgducation
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MeML Elementsl

2 Content and Content Structure elemens—suppat pagestructure
andcontentidenti cation

2 Computation elemens—provide mathematicatomputatorpower

2 Interaction element—allows userpageinteraction feedbackand
lessomadministratiorby instructors.
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Client-Side Suppart I
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AccessingMeML pageﬂ
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WME PageProcessr I

2 TheWebbrowserrecevesthetext/x- meml contentfrom theWeb
sener.

2 The XSLT processonf the Webbrowseris usedto parseand
translatehe MeML pageinto aregular XHTML page oftenwith
embeddeabjects(viathe XHTML object element).Theresultant
pagecanthenbehandledby the browsernormally.

2 The XSLT processoperformstherequiredtranslationby accessing
suppliedMeML DTD andXSLT templatesandby invoking WME
serviceghroughthe MeML Plug-in.

2 TheMeML Plug-insupportslavascriptaccesso local andremote
WME services.

2. TheMeML Plug-insupportdvleML-de ned userinteractions.
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2. TheMeML Plug-incaninteroperatavith otherbrowserplug-insfor
Increasegower and e xibility .

2 TheMeML Plug-incanstoreandretrieve persistentiataby
accessinghethelocal le systemasneeded.
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Furth er Work I

2 CreateWME websitefor testdrive in schools
2 \Woodpecler MeML Plug-inprototype

2 MeML translationpolicy (XSLT template)

2 Draft MeML languagespeci cation

2 MESPre nementandlibrary implementation
2 MadMathauthoringtool prototyping

2 Additional WME services
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