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Preamble

TheAustralianInformationandCommunicationsTechnologyin Education
Committee(AICTEC) is across-sectoral,nationalcommitteeresponsiblefor
providingadviceto all AustralianMinistersof EducationandTrainingon the
economicandeffectiveutilisation ofonlinetechnologiesin Australianeducationand
training.

TheCommittee,knownastheEducationNetworkAustraliaReferenceCommittee
(ERC) before2001,hasbeenendorsedby theMinisterial Council on Education,
Employment,TrainingandYouthAffairs (MCEETYA) asthenationalforum for
adviceon issuesrelatingto theeducationaluseofinformationandcommunications
technology.AICTEC is alsoacceptedasanationalforumby theCommonwealth
Government’sMinisterial Council for theInformationEconomy.

AICTEC hasrepresentationfrom theschools,vocationaleducationandtrainingand
highereducationsectors,andincludesboth public andprivateeducationandtraining
sectorinterests.Throughits broadmembership,the Committeerepresentsthe
informationandcommunicationtechnologyinterestsofeachStateandTerritory
schoolandVET system,thenon-governmentschoolsector,highereducation,andthe
CommonwealthGovernment.

Introduction

It is apparentthatschools,vocationaleducationandtraining institutions,and
universitiesareexploringawide rangeofflexible optionsfor increasingaccessto
affordablebandwidthandimprovingeducationandtrainingoutcomesfor Australian
students.The Inquiry thuscomesata critical time in the investigationofnew
technologiesandtheirpotentialforprovidingpracticablesolutionsfor improving
connectivitywithin theeducationandtrainingsectorin Australia.

It is widely recognisedthatAustralia’sgrowthpotentialis stronglylinked to the
continuedtake-upofnewinformationandcommunicationstechnologies.Thereis
also generalconsensusthataccessto online educationandtraining is acritical factor
in thedevelopmentofa knowledgeeconomy.Governmentsaroundtheworldare
similarly recognisingthatinformationtechnologyskills areessentialin virtually every
field of modernendeavourwith prioritiesbeinggivento facilitatingtheirdevelopment
acrossall aspectsoftheeducationandtraining system.

With thisunderstandingMCEETYA Ministers releasedaJointMinisterialStatement
in December2000thatundertookto:

• Ensurethat theeducationandtrainingsectoris ableto provideall learners
with opportunitiesto developtheirability to usetechnologyconfidentlyand
creatively,andto developthespecialistskills neededto servicetheneedsof
theinformationeconomy;

• Provideeffectiveandaffordableaccessto theInternetfor all learners
regardlessoftheirgeographiclocation;andto

AICTEC Submission.doc



• Promotecollaborationin thedevelopmentanddisseminationofhigh quality
digital educationalcontent,servicesandapplicationsthat enableAustralian
learnersto gainmaximumeducationalbenefitsfromtheonline revolution.

Within thispolicy frameworkthereareclearindicationsin Australianeducationand
training institutionsof an increasein theuseofa vastrangeoftechnologiesto access
educationalcontentthroughanarrayofwired andwirelessdevicesincludingdesk-top
PCs,hand-heldpocketPCs,PDAs,laptopcomputers,wirelessLANS andsatellite
technologies.

EveryAustralianeducationaljurisdictionrecognisestheimportanceofadvanced
informationinfrastructureto maximiseonline learningopportunitiesfor all
Australians.Theavailabilityofbroadbandthroughtheuseoffibre optic,wirelessand
otherconvergingtechnologiesat areasonablecostis critical to improvededucation
andtrainingoutcomesandimprovedequityof accessto quality educationandtraining
acrossthewholecommunity. The educationandtrainingsectorneedsthetechnical
infrastructureto supportaccessto high-speedbandwidthin theprovisionofonline
contentandadministrativesupportfor students. This supportstheaimsofits
informationeconomyactionplanLearningfor theKnowledgeSociety1andthewide
rangeofinitiatives outlinedin its accompanyingactionplanswhich include:

• Learningin an Online World: SchoolEducationActionPlanfor theInformation

Economy
• Flexible Learning for the Information Economy:A Frameworkfor National

Collaboration in VocationalEducationand Training 2000-2004
• The WayForward: HigherEducationActionPlanfor theInformationEconomy

Technicalinfrastructureis also anessentialcomponentin thesupportofbroader
nationallyagreededucationandtrainingagendassuchastheNationalGoalsfor
Schoolingfor the21~CentutyandtheAustralianFlexibleLearningFrameworkfor
theNational VocationalEducationandTrainingSystem2000-2004aswell asthe
educationelementsunderpinningthebroaderInnovationsagendaunderBacking
Australia’sAbility.

The ‘new generation’technologiesoffer theeducationandtrainingsectoravastarray
ofopportunitiesto deliver its servicesbetter,moreaccessiblyandmorecost-
effectively,while taking full advantageofthebenefitsofnetworkedlearning
communities. Stakeholderadviceindicatesthattherehasbeena rapidincreasein
interestin all formsof wirelesstechnologiesandthewayastheycanbeutilised to
improveeducationaloutcomes.At thispoint in timemuchofthis interestappearsto
be relatedto investigationandtrialling of specifictechnologies.Implementationsare
somewhatpatchyandtendto be restrictedto technologicallyadvancedearlyadopters.
It is howeverclearthattheeducationalcommunityseeswirelesstechnologiesasan
importantemergingoptionfor developingtheirtechnicalinfrastructureanddelivering
newfunctionality. This is consistentwith overseastrendsin educationwhichpredict
theuseofwirelessasthenorm in offeringstudentsgreatermobility andfreedomto
accessinformation,coursesandonline materialsbothon andoff campus.

1 Learningfor theKnowledgeSociety:aneducationandtrainingactionplanfor the information

economy(DETYA 2001)(http://www.detva.gov.auleduledactnlan.htm)
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Theextentto whichthetechnologieshavebeenpickedupvariesdramaticallyacross
sectorsandacrossstatesandterritoryboundaries.This is evidencedin thecase
studiesbelow.

Terms of Reference

It wasnotedthattheMinisterfor Communications,InformationTechnologyandthe
Arts hadaskedtheCommunicationsCommitteeto inquireandreporton thecurrent
andpotentialuseof wirelesstechnologiesto providebroadbandcommunication
servicesin Australia,includingregionalAustralia.

TheTermsofReferenceof theInquiry thusindicatedanexaminationwithin the
educationandtrainingsectorof:

• theextentoftheuseofwirelessbroadbandtechnologiesacrossAustralian
schools,TAFE institutions,universitiesandothereducationfacilities;

• thetypeofwirelesstechnologiesusedwithin theeducationandtrainingsector
andthepotentialfor theirusein educationalenvironments;

• thebenefits,practicaloutcomesandlimitationsofusingwirelesstechnologies
in educationandtrainingenvironments;and

• theeffectofthecurrenttelecommunicationsregulatoryregimeon the
developmentanduseofwirelessbroadbandtechnologiesin educationand
traininginstitutions.

Extent of rollout

Baseduponresponsesto an informal surveyconductedby AICTEC forthepurposeof
ascertainingtheextentofwirelessutilisation, theuseofwirelessbroadband
technologiesby educationandtraining facilities in Australiastatesandterritoriesis
growingbutat this pointin time tendsto be limited to earlyadopters.This beingsaid,
thereis, however,a definitesenseofbeingonthevergeofatechnologyboomthat
includestheuseof innovativewirelessgadgetsandoptionsfor educationalpurposes.
(It shouldbenotedthat datawerenotavailablefrom TAFE collegesandother
vocationaleducationandprovidersto enableinputinto this Inquiry within thetime
available.)

It is evidentthat, althoughsomeinstitutionsareworking attheleadingedgeof
wirelesstechnologiesandprovidinga focusofinternationalinterest(egUniversityof
SouthernQueensland),theutilisationofwirelesstechnologiesgenerallyrangesfrom
tentativeforaysinto wirelessnetworkingby schoolslooking for shorttermandlow
costsolutionsto temporarynetworkingdifficulties, to extremelyhigh levelsof
deploymentin someof thelargeruniversities. Its main usewould seemto beasa
supplementto bridgethegapbetweenthefibrebackboneandenduserswithoutlast-
mile bottlenecks,ratherthanasa stand-alonearrangementorasa genericreplacement
to existing technologies.It wouldbedifficult withoutamoreexpansivesurveyto
ascertaintherealextentoftake-upofwirelessplatformsby Australia’sschools,
TAFE collegesanduniversities,howevertheavailabledataprovidesufficient
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evidenceto proposethatthenewgenerationtechnologiesareofferinga tangibleand
inexpensiveboostto wired infrastructures.

HigherEducationSector

Accordingto informationprovidedby theAustralianVice-Chancellors’Committee
andCAUDIT, only ahandfulofUniversitieshaveWirelessLANs in production(eg
Ballarat,Griffith, NorthernTerritory, Tasmania,NewEngland). This is in contrastto
theUnitedStateswhereuniversitiessuchasCarnegieMellon Universityhavebeen
extensivelyusingwirelessnetworksfor morethan six years. OtherAustralian
universitiesarepiloting thetechnology(egFlinders,NSW, Victoria, Wollongong),
whilst some,suchastheUniversityof SouthernQueensland(USQ) aredeploying
wirelessLAN technologiesacrossentirecampuses.

In mostcaseswherewirelessaccessis providedto existingnetworks,installationsare
reportedlycampuswideor limited to individual departmentsorfaculties,with
librariesandcongregationareasappearingto beamongthepriority zonesfor initial
experimentation.

As an example,theUniversityof Queenslandhasusedawirelesssystemfor accessto
thenetworkfromtherefectory,tenniscourtsandotherareasofits Ipswichcampus.
USQ hasalsorolled outWirelessLocal AreaNetworkson its Toowoomba,WideBay
andBrisbaneCampuses.This allows all staffandstudentsto accessemailandthe
Internet(typically) andotherUSQ informationtechnologyresourcesfrom anywhere
on campus.As anotherpracticalexample,theUniversityof Ballaratsetsup
temporaryenrolmentcentreseachyearwheretheuseof wirelesshassimplifiedthe
exerciseto thepointwhereset-up/strikedowncostsarealmosteliminated.

TheUniversityofSouthernQueenslandpresentsanexemplarycasestudyofan
educationalinstitutionthathasdeployedwirelesstechnologies.Thiscasestudy is
availablethroughthecurrentwebsitefor theprojectat
http://www.usp.edu.aulits/wireless/Thesite incorporatesawide rangeof frequently
askedquestionsassociatedwithwirelessnetworkingin generalandits particular
applicationandmanagementat USQ. ProfessorJamesTaylor,Vice-President(Global
LearningServices)at USQthusdescribesthe ‘Fifth Generation’ofonline delivery
basedon thefurtherexploitationofnewtechnologieswhich capitaliseon thefeatures
oftheInternetandtheWebaspartofUSQ’sc-Universityproject2:

This freedomto haveaccessto the Internetfrom virtually anywhere
on campusis a key featureof providingaccessto online courseware
andservicesto all studentswhetheron oroff campus(2001).

2 Taylor, ProfessorJC, ‘Fifth GenerationDistanceEducation’,KeynoteAddresspresentedat the
20

th

ICDE World Conference,Dusseldorf,Germany,1-5April 2001
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SchoolsSector

In theschoolssectorasin thehighereducationsector,governmentandnon-
governmentschoolsareexperimentingwith wirelessat differing levels.

TheNorthernTerritoryDepartmentof EmploymentEducationandTrainingrecently
successfullypilotedbroadbandwireless(802.1ib) in averylimited trial asaproofof
concept.Formaltestingwasconductedduringthepilot andtestdocumentation
producedwhichdemonstratedthatthetechnologywascosteffective,secure,and
capableof runningasynchronoussatellitebackchannelcommunications.Optusin
conjunctionwith theNorthernTerritoryDepartmentofCorporateandInformation
Services(DCIS) is alsoconductingareviewandpilot ofwirelesstechnologieswith a
view to implementationif successful.

In SouthAustralia,theDepartmentofEducation,TrainingandEmploymenthas
indicatedthat 10-20%of schoolsarein theearlystagesof adoptingwireless
technologiesusing802.1lb basestationsasLAN edgedeviceswith thefollowing
providedasexamplesoftheuseofbroadspectrumlinks betweenschoolcampuses:

• NorwoodMorialtaHS - Radio
• PortAugustschools- Radio
• Ananguschools- Satellitedownlink andlandline;Useofradiophones
• OpenAccessCollegehomeschoolinitiative — Satellitedownlink
• GlenungaInternationalHigh — 10Mb broadspectrumInternetlink

TheDepartmentofEducationin WesternAustraliaalsohasanumberofschoolsthat
haveimplementedwirelessnetworksfor usewithin theircurriculum. Wireless
technologieshavebeenimplementedin 12 schoolsparticipatingin theApplication
ServiceProvisioning(ASP) trial in theFremantleDistrict wherestudentsusing laptop
computershaveaccessto wirelessasasupplementto thewirednetwork. As partof
the installationprocess,theschoolswere surveyedso that sufficientbasestations
wereprocuredto enableeveryclassroomanda largeproportionof theschoolgrounds
to havewirelesscoverage. It is still earlydaysusingwirelesswithin theASP schools,
butpreliminaryresultsandresponsesfrom teachersindicatethatthesolutionprovides
averyusefulandflexible environmentthatmeetstheneeds.

In Tasmania,therebuildof anewgovernmenthigh schoolfrom groundlevel
following a devastatingfire hasprovidedanopportunityto incorporatefuturecapacity
for wirelesstechnologiesinto thenewbuilding designfeatures.This shouldprovidea
solidpilot for another50 Tasmaniangovernmentschoolswhich arebeingconsidered
for wirelessconnectionsin 2003 (subjectto StateGovernmentregulationsand
arrangementsunder‘Networking Tasmania’).

TheDepartmentofEducationandTrainingin Victoria reportsthattherehasbeen
limited deploymentof LocalMultipoint DistributionServices(LMDS) and
microwavetechnologiesby AAPT in providinglinks for VictorianGovernment
schoolsto theVicOnewide areanetworkwhich links all schools,TAFE collegesand
all centralandregionalofficesoftheDepartment.Whereused,LMDS hastypically
beenusedin standaloneconfigurationsandmicrowavein mixed configurations.The
extentof implementationin Victoria is asfollows:
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• LMDS: 10 nodes,21 sites

• Microwave:3 nodes,3 sitesusedin tailoredpointto point solutionsoff LMDS
nodeswhereLMDS cannotbeused.

• Microwavewasalsousedin someareasduringthe earlyroll outofVicOne
prior to availabilityof ISDN services.Theseserviceshavebeenreplacedwith
ISDN asservicesbecameavailable.

Examplesofeducationalfacilities in Victoria wherewirelesstechnologieshavebeen
successfullyincorporatedinclude:

• ParkridgePrimarySchoolwhereteachersusewirelessenablednotebooks
to accessnetworkresourcesincludingtheInternet.

• FrankstonHigh Schoolwherethereis ‘Roll call online’ usingIPAQ
pocketPCsandnotebookcomputerswith wirelessLAN cards.

• Otherinstallationshaveenablednetworksto beextendedto locationsthat
wouldnototherwisehavebeencoveredby hardwire implementations.
Examplesincludeheritagebuildings,staffroomsand
demountable/portableclassrooms.

• An Adult CommunityandFurtherEducation(ACFE)trainingprogram,
usingnotebooksequippedwith wirelessLAN cardsandaccesspoints
takenfromtraining centreto trainingcentre.

Independentschoolsarealsodevelopingexperienceinusingthetechnology. The
PresbyterianLadiesCollegein Sydneydeploys30 wirelesscells and150 wireless
notebookswith theresultthatmoststaffandmanystudentsarerelianton wirelessas
theirprincipalmeansofconnectionacrosscampus.Otherschools,suchasJohnPaul
CollegeBrisbane,reporttheuseofradiocellscoveringentirecampusesincluding
classrooms,public areas,boardingaccommodation,librariesandstaffareas,that
allow theuseofpersonallaptopsfor studentsandteachers,portablecomputerson
trolleys andhandheldcomputers.

Individual Catholicschoolsarealsoexploringthepotentialofwirelesstechnologies.
This is generallyin multi-campussecondaryschoolswherethereis physical
separationandwirelessis viewedasabetteroptionthancable. Significantly, both the
ArchdioceseofMelbourneandthe CatholicEducationOffice in WesternAustralia
areformally investigatingthepotentialfor theutilisationofwirelesstechnologiesin
AustralianCatholicschools.
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Type of wireless technologies in use

Wherewirelessbroadbandis utilised, it is mainlyasanextensionto wirednetworks
for mobility andalsofor accessingdifficult locationsor older(heritage)buildings. In
mostcaseswirelessaccessis providedto existingnetworks. Theexistenceofarobust
wired infrastructurehasbeenidentifiedasahighlydesirableprerequisitein that it
providesaccessto thewidestpossiblerangeofexisting infrastructureandservices.
Installationsareeithercampuswideor limited to individual departmentsorfaculties
andbuildings. Libraries andcongregationareasappearto beamongthepriorities. As
anexample,theUniversityof SouthernQueenslandhasestablishedwirelessaccessin
themajor socialareasofthecampus,including theRefectory,thecoffeeshopandthe
quadrangle.

Themostcommonplatformgenerallydeployedin educationalfacilities is 802.1lb
which is recognisedasbeingslowerthan 802.11a, butofferinga greaterrange. Some
universitiesandschoolsareexperimentingwith 802.11a, SMS andWAP. Individual
staffat someuniversitiesandschoolsarereportedlyusingBluetoothon theirpalm
pilotsandlaptops,althoughthis did not appearto bewidespreadfromthe(limited)
surveyconducted.

Wirelesstechnologies(802.1ib) havebeeninstalledin NorthernTerritoryremote
schoolsaspartof theLearningandTechnologyin Schools(LATIS) rollout. This was
only donewhereit wasnot feasibleto install optic fibre. In theseenvironmentsa
combinationof 10/100switchedcat5networksandwirelesswasinstalled. Further,an
investigationby theNT Departmentof Education,EmploymentandTraining is
currentlyevaluatingtheviability ofabroadbandwirelessmeshnetworkfor urban
schoolsusingacombinationof802.11a(for thetrunks)and802.1lb. Themainintent
for suchan implementationwouldbesatellitebackchannelcommunicationswith
somepotentialfor usingCitrix acrossthewirelesscomponentofthenetwork. If this
furtherinvestigationrevealsthatwirelessis technicallystableandcosteffective,the
networkmaybecommissionedattheendof2002to beginin 2003.

In Victoria, governmentschoolshaveutilised LMDS andMicrowavein
WAN/Broadbandapplications,with 802.1lb usedfor bridgingmulti campussitesand
forwirelessLAN networkingwithin schoolsites.

TheASP Schoolsin WA wereprovidedwith trolleys for storage,chargingand
transportof laptop computers.TheDepartmentofEducationin WA is alsocurrently
trialling theuseof PDAs(PersonalDigital Assistants)with wirelessconnectionsasa
systemsadministrativetool to enablesystemsadministratorsvisiting schoolsto test
thewirelessconnectivityusingwirelesssoftwaretools andutilise network
managementtools to monitor schooltechnology. 802.1lb hasbeenusedby theWA
DepartmentofEducationasprovidingthemoststabletechnology. TheDepartment
haschosento usepoweredethernetswitchesin all wiring closetsin the 12 ASP
schoolsto enableeaseof portabilityofthewirelessbasestation. Thebasestation
drawspowerfrom thepoweredswitch,similar to a deskphone,which meansthatthe
basestationhasonly asinglecableto connectto thewirednetwork.

In additionto therollout outlinedabove,theDepartmentofEducation,Trainingand
Employment(DETE) in SouthAustraliais researchingtrendsin the integrationof
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wirelessandmobiletechnologiesandtheirrole in education.DETEis alsoproviding
systemicinformationto schoolsalongwith recommendationson wirelessLAN
options.

Griffith Universityhasutilisedstand-alonepointto point WAN connectionswith
STM1 MicrowaveRadioWAN links. TheUniversityofSouthernQueenslandis
providingVPN (Virtual PrivateNetwork)accessfor all staffto securelyaccesstheir
faculty/departmentservers,seamlesslyfrom mobiledevicessuchaslaptop computers,
PDAsandwebpads.USQ is implementing802.1lb, but is reviewing802.1laand
will addressthisplatformin moredetailoncethewirelesscardsfor this standardare
releasedlater in theyear. USQ is alsoreviewingotheremergingstandards,suchas
802.11g.

Benefits

Thelistingsofbenefitsprovidedby vendorsto educationalinstitutionsareimpressive,
andhavegenerallymanagedto live up to thehype. Themainbenefitsidentifiedby
thecurrentsurveyhoweverinclude:

• Mobility
• Cost
• Flexibility

Mobility

Theobviousadvantageofusingwirelesscomputingis thatit takestechnologyto the
learner. Theold adageof“anytime-anywherelearning” is becomingareality.
Laptopsarefreeto roamwhereverstudentsarelearning. Specialfurnitureis not
required,andeaseofaccessis likely to encourageintegrationofcomputersinto
teachingandlearning. As reportedby theWA Departmentof Education:

Teachersand studentshave the flexibility of moving around the
school, having lessons in the classroom,undercover areas or
outdoorswithout theneedto havenetworkcablingto contendwith.
It alsoallows for flexible seatingarrangementswithin a class.

Costs

It is evidentthatthecostof installingandmaintainingwirelessnetworksis vastly
superiorto thecostof laying cable. Thepotentialfor wirelessbroadbandtechnologies
to providea ‘last mile’ broadbandsolution(particularlyto difficult locations;rural
andregionalareas;old/heritagebuildings),andto encouragethedevelopmentanduse
ofbroadbandcontentapplicationswerecitedby anumberofrespondentsasmajor
benefitsofwireless. Thecostof laying fibre optic cablesbetweenbuildingswas
reported+to beveryexpensive,especiallyif it is only servicingafewpeople.

This wassupportedby theUniversityofSouthernQueenslandwhich describes
wirelesstechnologyasprovidingconvenientflexible accessin a cost-effectivewayto
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its existing infrastructurethroughprovidinganoptionfor thelast few metresto access
thelocal areanetwork(WLAN).

Costwas alsocitedby USQasoneofthemajorbenefits. As a flow-oneffect, there
wasfoundto bereduceddependencyoncomputerlabssothattheaccessto emailand
onlineresourcesis ableto be managedin aflexible andcost-effectivemannerthatis
consistentwith theemerging‘Mobile InformationEconomy’.

It hasbeensuggestedasaresponseto thecurrentInquiry thattheAustralianeducation
andtrainingsectorcould legitimatelyseekbenefitsfrom its aggregatedpurchasing
powerto lower thepricesandimprovetheaffordabilityof wirelesstechnology
solutions.

Flexibility

Wirelessis easyto useandconfigurein thatit canbe installedbasedononeoftwo
models— wherethereceiver(or terminal)is fixed in position,orwhereit is mobile.
Equipmentcanbeeasilyconfiguredto work in point-to-pointorpoint-to-multipoint
modes.Wirelessalsohasobviousadvantageswhenthephysicallocationofportsis
likely to change,for exampleto providelinks to temporarybuildingsandannexes.
Within a room, infraredtechnologyis acost-effectivesolutionto eliminatesomeof
thecablingrequiredfor PCconnections.

A furtherbenefitwasrealisedin theNorthernTerritorywhereteachersin remote
communitiesareableto accesstheschoolnetworkfrom homeusinginstalledwireless
technology.

Identified limitations

ThesurveyoftheexperienceofStatesandTerritoriesin thedeploymentofwireless
protocolshashighlightedanumberof barriersto thesuccessfulimplementationof
wirelesstechnologiesincluding:

• Security
• Reliability
• Health
• Bandwidth
• Extentofcoverage
• Networkmanagementandsupport
• Cost
• Environment.Wirelesstowersandantennaswill generallybemorevisually

obtrusivethancablenetworkinstallations.
• Rangeandcoverage
• Effect of interference

Security

Theissueofsecuritywasidentifiedby severalrespondents.An emergingissuewith
regardto theuseofwirelesscommunicationsoptionsis thepotentialfor breachesin
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securityandpiratedaccessif thenetworkis notsufficientlyprotected(BBC, 2001)~.
Althoughtheattractivenessofwirelessnetworksis high, theencryptionandother
protectionmeasuresmustbeascertainedbeforepurchase,during installationand
setup. Placementofbasestationscanhelp to somedegree,awayfrom outerwalls,to
makethemlessdiscoverableby personswho mightbescanningareasfor open
connections.A goodsecurityregime(suchasVPN tunnellingtechnologyusedfor
authenticationandencryption)wasidentifiedasanessentialrequirementtogether
with theusualnetworkofswitches/routersbehindtheaccesspoints.

In WA, theDepartmentofEducationhaschosenbasestationsthatrequireuser
authentication,butthefactthatthenetworkis broadcastin theopenair remainsa
concern.TheUSQhasalsohadto spendtime addressingthesecurityissuesandis
lookingtowardsdevelopinga “spectrummanagementpolicy” with associated
regulatoryimplications.

Reliability

Generallyrespondentsto thesurveyexpressedsatisfactionwith thetechnology,
althoughsomecommentedon dropoutswith portablecomputerson thewireless
networkthatwerenotpreviouslyapparenton thewired network.

Thenatureof theexisting infrastructurewasdescribedby onerespondentasbeing
absolutelycritical to effectivewirelessoperation,with physicalconstraintscausedby
buildingconstructionandlandscapescreatingradioshadows.Penetrationofthe
signalin metalcladandfabricatedbuildings(commonattheedgeof schools)was
identifiedasthecauseofproblemsin somecases,with somecommentput forwardon
theminimal signalstrengthin demountablebuildingswith steelframesandpanel
walls.

Othercomplaintswereaboutnotbeingableto obtainrangedueto thenatureof
classroomconstructionwhichutilisesbrickwallsandmetalwindowframes.Victoria
Universitydescribedmix successwith sometrialsexperiencingnuisanceto serious
performancedegradationdueto thenatureofthephysicalenvironment.USQ
describedtheonly majorinterferenceexperiencedwith thenetworkasbeingcaused
by microwaveovens. It is possiblethat suchinterferencecouldincreaseasmore
devicesareintroducedto theconsumermarket.

Health

Theperceptionthatwirelessservicespresentahealthhazardwasraisedby several
respondentswith concernsexpressedabouttheunknowneffectofradioemissions
(electromagneticfog). While theBritishEducationalCommunicationsand
Technologyagency(BECTa)recognisesthattheoutputpowerofwirelessnetworking
devicesis significantlylessthanthat ofmobilephonesystems,theagencyalso

3BBC,“HackersTaketo theAir”, BBC News,Wednesday,17 October,2001,
http://news.bbc.co.uk/hi/englishIsci/tech/newsid_1596000/1596033.stm
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recognisesthatresultsfrom theresearchhavebeeninconclusive,dueprimarily to lack
ofevidence. (http://www.becta.org.uk/technology/infosheets/html/wan.html)

Bandwidth

Complaintswerereceivedaroundlower thanrequiredbandwidth. Almostall ofthe
wirelessdevicesavailabletodayoperateon the802.1lb standards,which is 11 Mbps.
This is vastlylessthanwhat is requiredfor sessionsinvolving theproductionand
editingof multimediamaterialwhich requirehigh capacity,asthefile sizescanrange
upto 100 MB.

Oneschoolin NSWreportedthat 11 Mbpshubsprovideanintermittent1-2 Mbpsper
userto ahandfulofusersin a 15mradius. Video andgraphicworkneedsbetterthan
10 Mbpsthroughput,sowirelessis beingusedmainly for messaging,webbrowsing
andoffice applications,with cabledlabscontinuingto beusedfor multimediawork.
Wirelesscommunicationto laptopswouldgenerallyprovideadequatecapacityfor
lessresourceintensiveandadministrativeapplications.

Thevery slow accessspeedto networkprintersandgeneralunreliabilityofconnected
printerswasacommoncomplaint.

Thefollowing informationprovidedby theDepartmentofEducation,Training and
Employment(SA) demonstratesanumberoffactorsinfluencingthespeedwith which
wirelesscanaccessthenetwork:

- Accesspointnetworkstructure— underthis structure,the11 Mbpsis the
limit peraccesspoint, not the limit for the entirewirelessnetwork,meaning
thatif therearetwo accesspointsin closeproximity serving4 students,each
studentwouldhaveup to 5.5 Mbpssimultaneously.

- Accesspointclient densities— eachmanufacturerclaimsadifferentnumber
ofstudentscanconnectto theiraccesspoints,althoughessentiallyall access
pointsarefundamentallythesameandthereallimit dependson thespeed
requiredfor eachdevice. If 20 studentswere accessingthenetwork
simultaneouslytheywouldeachreceive0.55 Mbpsor550 Kbps. This is
adequatefor low-level applicationssuchasaccessingtheInternet. If the
studentsaredownloadinglargefiles from localserversorsendinglargeprint
jobs,then550 Kbpsperstudentwill almostcertainlybe enough.

- Speed/signalscaling— for astudentto maintainaconnectionto theaccess
pointof 11 Mbpscertainsignalstrengthsmustbe achieved.If thesignal
strengthfalls belowthis level, theconnectionspeedwill be reducedin stages
to 2 Mbps. A studentcanstill maintainconnectionastheymovefurther
awayfrom theaccesspoint.

(Source:DETE, SA)

Theabovespeedsaredependentuponthetypeof devicebeingusedandthenumber
ofconnectionsto thebasestation— generally,thegreaterthenumberofdevices,the
lessbandwidthis available.
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Other barriers

Theexperienceof theNorthernTerritoryDepartmentofEmploymentEducationand
Training(DEET) aspartoftheLearningandTechnologyin Schools(LATIS) rollout
alsorevealedsomepracticalissues. As wirelessis asharedprotocol,DEET reported
thatbandwidthintensiveuseof thelink causedit to degraderapidly. It wasnot found
to be suitablewhereaschoolrelied on awirelesslink for computerlab connectivityto
thewiderschoolnetwork. In theseinstancesDEET foundit necessaryto install fibre
optic cable.

Similarly, theVictorianDepartmentofEducationandTrainingfoundthat 802.1lb
hasnot lived up to expectationscreatedby theindustry,with security,lackof
interoperabilityandperformancebeingthekey issues. It shouldbenoted,however,
that in deploymentswhereuserexpectationshavebeenformally managed,theend
resulthasbeenmorepositive. TheVictorian experiencealso foundthatmicrowave
failed to meetcustomerexpectationsespeciallydueto theperformanceimpactof
climatic conditions. TheDepartmentalsoidentifiedanumberofotherdisincentives
andbarriersto adoptingwirelessplatforms. Theseincluded:

• WAN: Needfor line ofsight, limitationsofdistanceandrange,impactof
climateon functionality, limited infrastructure,industrydelaysin delivering
solutions.

• LAN: Needfor line ofsight, limitationsofdistanceandrange,security,impact
of climate,interoperability,industrydelaysin deliveringsolutions,andlackof
pricecompetitivenessin manycircumstances.

Thelackofknowledgeoftheupper limits ofthetechnologywasalsoviewedasa
barrieraswasthelackofuniversalpolicieson theprovisionoflaptopsandother
mobiledevicesfor students(togetherwith theassociatedequipmentpurchasing
costs).

Regulation

Generallyrespondentswereunawareof anyrestrictionsthathaveoccurredasaresult
ofhavingto workwithin thegovernment’sregulatoryframework. As thetechnology
usespublic spectrumfrequencies,theregulatoryenvironmentwasnotviewedasa
barrier. Educationfacilitiesmix andmatchtechnologiesto suit theirparticularneeds
andit is importantthattheregulatoryandtechnicalenvironmentscontinueto support
thispractice.

Conclusion

TheAustralianICT in EducationCommittee(AICTEC) appreciatesthisopportunity
to participatein theHouseofRepresentativesInquiry into theuseofwireless
technologiesto providebroadbandcommunicationservicesin Australia. TheInquiry
hasgeneratedadefiniteview thattheeducationandtrainingsectoris on thebrink of

AICTEC Submission.doc



recognisingtheundoubtedpotentialfor thetechnologyto significantlyenhance
opportunitiesfor teachingandlearning.

It is evidentthat thepromisesofferedby wireless/mobiletechnologyto theeducation
andtrainingsectorareliving up to thehypein mostinstances,althoughin manycases
it is still too earlyfor respondentsto beableto reporton theoutcomesof trialsand
pilot projects. Australiacouldbesaidto be taking its first tentativestepstowardsa
newfuture— ascomparedto theUS wherewirelesstechnologiesaredescribedasthe
beginningofaphenomenonin education— with manyinstitutionspiloting newways
ofusingthetechnology.

Wirelesstechnologiesdefinitelyhaveaplacein theeducationmarket,providing
mobility, systemflexibility andcontrolof costswheretheequipmentis owned. As
with manytechnologies,it is seenaspartofa completesolutionratherthanastand-
aloneapproach,with cablestill beingusedfor heavybandwidthapplications.

Increasedconnectivityofferssignificantopportunitiesto improvethequalityand
accessibilityof teachingandlearningincluding improvingcommunicationand
interactionamongandbetweenlearnersandeducators,andbetweeneducation
providers,parentsandthecommunity. Increasedconnectivitycanempowerlearners
by increasingtheirability to communicatewith, andgainaccessto, learningresources
andpeoplefrommultiplesources,attimesandplacesconvenientto themandin ways
thatbestsuit theirparticularneedsandlearningstyles.

Theutilization ofwirelessbroadbandofferstheeducationalcommunitythepotential
to applynewsolutionsto existingconnectivityrequirementsandintroduceadditional
functionality, particularlyin respectoftheprovisionofpervasivenetworkaccessto
educationalconsumersandproviders.

Dr Martyn Forrest
Chair
AICTEC

AICTEC Submission.doc



ACKNOWLEDGMENTS

TheAICTEC Secretariatwould like to acknowledgethecontributionsto the
developmentofthis paperby individualsworkingwithin thefollowing organisations:

AssociationofIndependentSchoolsofNSW
AustralianVice-Chancellors’Committee
Council oftheAustralianUniversityDirectorsofInformationTechnology(CAUDIT)
DepartmentofEducation— Tasmania
DepartmentofEducationandTraining - Victoria
DepartmentofEducation— WesternAustralia
DepartmentofEducation,ScienceandTraining (DEST)
DepartmentofEducation,TrainingandEmployment— SouthAustralia
DepartmentofEmployment,EducationandTraining— NorthernTerritory
MCEETYA ICT in SchoolsTaskf’orce
NationalCatholicEducationCommission
NationalCouncil for IndependentSchoolsAssociation
TheUniversityofQueensland
UniversityofSouthernQueensland

Thanksalsoto thoseworking in theAustralianeducationandtrainingsectorwho are
preparedto takerisks in thinking aboutnewtechnologiesandexperimentingwith
theirapplicationto education.

AICTEC Submission.doc


