1 Intr oduction

New Mexico is a largely rural statewith a widely dispersedopulation. Of 1.85
million total population,only some778,000personsliving in or aroundAlbu-
guerquelas Cruces Silver City, andSocorroareadequatelhserned by stateuni-
versitieswith 4-yearcomputersciencedegree programs:the University of New
Mexico, New Mexico StateUniversity WesternNew Mexico UniversityandNew
Mexico Instituteof Mining andTechnology Therestof thepopulationis scattered
aroundthe statein mary smallertowns suchasFarmingtonandArtesia. Students
from thesecommunitiesunlessthey comefrom wealthyfamiliesandarewilling
to relocate,generallydo not have adequateaccesdo highereducation. Leaving
their homecommunitiesfor extendedperiodsof time alsocon icts with the tra-
ditions andhabitsof life in Native Americanreserations. In particular students
from thesediversegroups:

have a strongsenseof family loyalty andthe belief that all family mem-

bersshouldberesponsibldor the nancial stability of thefamily. National

statisticandicatethatover of minority studentareemplo/ed, typically

off-campus,and often for more than 20 hoursa week. This work ethicis

oftenviewedasmoreimportantthanhighereducatioraspirationsandrepre-

sentsanincredibleobstacleo accesdo higherdegrees.

mostly feel a strongappreciatiorfor and commitmentto this region, since

mary family memberdive nearbyandhave historicalor maritaltiesto the

area,;

becausef astrongculturalemphasi®nrespecfor authority mary students

may lack asserttenessskills, individuality, and self-con dence,elements

oftentakenfor grantedn a highereducatiorervironment.

mary studentsre rst-generationuniversitystudent@ndareuncertaimbout

careemspirationandeducationatequirementsThey oftenlack study prob-

lem solving,andtime managemergkills.

asigni cant proportionof minority studentsarrive inadequatelypreparedo

do collegelevel work, especiallyin mathematicendscienti ¢ disciplines.

In high demand elds suchas computerscience,the numberof profession-
als produced,particularly from demographiaggroupssuchas Native Americans
who prefernot to relocate,is exceedinglylow. Thesecommunitiesneedaccess
to opportunitiedor advancedrainingin computersciencepothto sene theirown
communityneedsandto provide improved careempathsfor theiryouth.
We proposeto establisha New Mexico ComputerScienceCommunity con-

sortiumwith selectedwo year communitycollegesaroundthe stateto promote
computerscienceaducatiorthroughregularvisits anddistanceaducatiorofferings



from theNMSU departmenodf computeiscience The Consortiumwould establish
several component&t memberinstitutions,including supplementso their lower-
division offeringsin ComputerScience(CS), a third-yearCS programofferedby
NMSU via distanceeducation faceto facetutoring on eachcampus and virtual
communitysoftwareto augmentorventionaldistanceeducatiortechnologiesvith
athree-dimensionajraphicalervironment.

NMSU andNMSU CSarewell quali ed to work with the consortiumschools
onthe proposedactvities; NMSU hasa long-standingraditionandexperiencean
providing educationaprogramsthataretailoredto the needsof a diversestudent
population.NMSU is a FederallyrecognizedHispanic-servingnstitution, with a
total enrollmentof over 23,000studentsanda minority enrollmentof morethan
49%. NMSU's studentpopulationwell re ects thediversebackgroundshat coex-
istin thestateof New Mexico—wheremorethan of thepopulationis of ethnic
minority heritage( Hispanicand Native American). This givesNMSU
auniqueopportunityto drav from thetalentpresenin this large pool of minority
studentsNMSU offersa numberof educationaprogramsaimedat promotingre-
cruitment,training,retention,andgraduatiorof studentdrom traditionally under
representetbackgrounds—sucasMARC (Minority Accessto ResearciCareer),
RISE (to increaseminority participationin the biomedicalsciences)NM-AMP,
NMSU ADVANCE, NM-AGER andNMSU NA-CS (Native Americansin Com-
puter Science). The programdescribedn this proposalis designedo integrate
with andcomplementheseexisting efforts, providing the consortiuminstitutions
with instrumentgo developandstrengtheriheir CS programsandfacilitatingthe
transitionof their studentgo a 4-yearprogramat NMSU (wherethey will be di-
rectly senedby the existing educationahctvities).

2 Program Components

Theoverall structureof the programwe proposeo developis illustratedin Figure
1.

NMSU will leadthecreationof aconsortiumgcomposeaf variouscommunity
collegesin theregion. The communitycollegesselectedor this projectsharethe
following characteristics:

they sene prevalentlyruralregionsof New Mexico;
they have asigni cant presencef Native AmericanandHispanicstudents;
they shareavisionfor thedevelopmentf a coordinatedurriculumin Com-
puterScience.
The consortiumwill assistthe communitycollegesin building their capacityof
providing arangeof ComputerScienceclassesadequateo:
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provide studentswith a solid backgroundn ComputerScience,
preparestudentdor a smoothtransitionto a 4-yearComputerSciencepro-
gramatNMSU maincampus.

This capacitybuilding activity will be achievedthrougha specialized-aculty De-
velopmentprogram,conductedhroughsummermworkshopsandthroughdistance
educatiorefforts.

The delivery of the renovated 2-yearcurriculumwill be complementedby a
rangeof distanceeducatiormaterial,aimedat helpingstudentsn overcomingthe
local lack of resources.

The transitionfrom the 2-yearto a 4-yearprogramwill be realizedthrough
a 3+1 tranferprogram;the junior yearof the programwill be offeredto the stu-
dentsat remotelocationscompletelybasedon distanceeducationdelivery meth-
ods.NMSU ComputeiSciencdiasionswill bedeploedperiodicallyto theremote
institutionsto assiststudentsandfaculty

Faculty at NMSU ComputerSciencewill assistincoming studentsfrom the
consortiuminstitutions,provide mentoring,andfacilitate their accesgo the sup-
portprogramalreadypresenbnthe NMSU maincampusSummercampswill be
offeredto provide studentdrom the cooperatingnstitutionswith campusexperi-
enceduringtheir rst yearsof college.

A vital componenunderlyingthis whole projectis the creationof novel ed-



ucationaltechnologiedo provide more effective distanceeducationcapabilities.
TheNMSU CSvirtual communitywill offer anon-lineaccesgo theresourcesind
organizationof the NMSU CSdepartmento participatingstudents.

The next sectiondescribesNew Mexico's CommunityColleges,andpresents
the institutionsthat are the primary participantsin the grant. In the successie
sectionsve explorein detailthesedifferentcomponents.

3 NewMexico's Community Colleges

New Mexico hasapproximatelythirteencommunity colleges of which four are
servingasfoundingmemberf the CS consortiumand participantsin the grant.
Theschoolsare:

name location enrollment currentCSprogram
ClovisC.C. Clovis 2700 ASin CIS
CrownpointInstitute Crownpoint 300 computertech.
Dine College Shiprock 1900 ASinCS
DonaAnaBranchC. C. LasCruces 4700 computertech.
LunaC.C. LasVegas 2000 programming
New Mexico Jr. College Hobbs 3200 ASinCS
New Mexico Military Inst. Roswell 400 none
NMSU Alamogordo Alamogordo 1800 info. tech.
NMSU CarlsbadCampus Carlsbad 1200 computertech.
NMSU GrantsCampus Grants 1100 computertech.
NorthernNew Mexico C.C. Espanola 2100 AAS IinCS
SantaFeC.C. SantaFe 5000 ASinCS
SanJuanCollege Farmington 5500 ASinCS
SouthwestertndianPoly.  Albuquerque 600 ASinCS

Fourinstitutions representinghediversity of thesemary communitycolleges,
areplayingprimaryrolesin this proposal Asidefrom theirinterestn beingfound-
ing membersof the consortium,the selectionof schoolsto receve initial con-
sortium funding underthe grantis in uenced by nationaland local priorities to
increaseahelevel of accessandparticipationin computerscienceby Native Amer-
icanandHispanicstudents.Our pilot institution, NorthernNew Mexico Commu-
nity College, is a mainstreanmpublic community college locatednorth of Santa
Fe. Our co-pilotinstitutionis Crownpoint Institute of Technologya smalltribal
school. Two additionalinstitutions,NMSU's Carlsbadand Grantscampusesare
two-yearcollegesin rural communities.

Thepilot andco-pilotinstitutionswill play leadrolesin implementingfesting,



and delugging the proposeddistanceeducationversionsof NMSU CS courses,
deplgying new CS distanceeducationsoftware underthe grant, and developing
(alongwith NMSU) the campudiaisonsystembeforeit is deployed morewidely.

4 SupplementingNew Mexico Community Colleges'
Lower Division Computer SciencePrograms

New Mexico's communitycollegesvary widely in their currentofferingsin com-
putersciencedependingon availability of quali ed facultyandfundinglevels. A
rst goalwe wishto provide for consortiummemberss a solid lower-division CS
curriculum.

New Mexico's two yearcollegesvary widely in their currentCS courseoffer-
ingsandlevel of sophisticationln somecasesexisting courseswill be enhanced
to improve articulation,in others,NMSU may offer its lower-division coursesat
remotesitesor by distanceeducation.The CS coursesatwhichfurtherarticulation
work or distanceeducationcourseofferingswill be neededare Algorithmic Com-
putation(CS1),Introductionto Data Structues(CS2),andMachine Programming
andOrganization(CS3).

5 Junior Year Computer ScienceCourses

We will developdistanceseducatiorversionsof the junior yearCS courses.These
coursesare Compiles and AutomataTheory Softwae Development and Data
StructuesandAlgorithms As aresult,consortiuninstitutionswill beableto offer
a 3+1transferprogramto NMSU CS. Thejunior yearCS courseslepencheaily
on the lower-division coursegdescribedn the previous section,so the succes®of
this componentependsiponsuccessfulirticulationor implementatiorof strong
lower-division courses.

We anticipatethatjunior yearcourseofferingswill increaseconsortiummem-
bers' ability to recruit studentso their CS programs. In addition, it will malke
computersciencea moreattractve optionto studentsvho arelocation-boundfor
examplebecaus®f family or tribal ties.

6 SummerProgram

In otherefforts, we have found that summerprogramscanbe an effective way to
recruit potentialstudents and establishties betweendistantstudentsandthe CS
departmenservingthem. A 5+ week summerprogramwill reinforcestudents’



academicyear studiesand help them adjustto the NMSU ervironmentand the
CSdepartmentStudentswill receve hands-ortrainingfor the distanceeducation
andcommunicatiorsoftwarethey will use. Thesummeiprogramwill spanoneof
the NMSU summersessions Participationin thesesummerinstitutesbeforeand
aftertheirjunior year(spentathome)will allow studentgo take additionalNMSU
coursego facilitatetheir timely graduatiorafterthey transfer

The summerprogramwe are proposingin this grantalsoincludesfunds for
facultydevelopmentconsortiummembersfacultywill beofferedfundingto come
to NMSU duringthe summerandfurthertheir CSeducation.Thisis a vital partof
creatinga stronglower-division CS programat partnercommunitycolleges.

7 Computer Scienceliaisons

The New Mexico ComputerScienceConsortiumwill take a novel approachto
augmentingdistancelearningfor computersciencethat is particularly designed
for increasinghesucces®sf rural studentsHowever, alarge portionof thegrants
overallbudgetis devotedto placinggraduatdeachingassistantateachmembelin-
stitutionevery week. Despitethe availability of distanceeducatiorsoftwaretools,
mary studentsvill bene tfromface-to-acetutoring,labs,anddiscussiorsessions.
CampudiaisonsareNMSU CSgraduatestudentavho spendoneor moredays
a weekon locationat a consortiumcampus. The budgetfor campudiaisonsin-
cludessubstantiatravel, meals,andlodging expensesandassumes greatertime
commitmentthanthe 20 hourappointmengivento regularteachingassistants.

8 The NewMexico CS Virtual Community

The NMSU CSdepartmenproposedo constructcustomsoftwareto enhancelis-
tanceeducationtechnologiedor the ComputerSciencecurriculum. The goal for
this softwareis to bringthe NMSU CSdepartmenéxperienceo remotelocations,
includingasmary aspectaspossibleof the freshman-through-juor yearexperi-
ence.

Theproposedvirtual communitywill bemodelledaftertheappearancandac-
tual dynamiccontentof the 1st oor of ScienceHall at NMSU. We want remote
studentgo have accesso ourtoolsandexpertise(suchasCS softwaretools,semi-
narsandmeetingslab assistantsandto alreadyknow theenvironmentby thetime
they arrive at NMSU. Thiswill helpstudentsandfaculty correlatedistancesduca-
tion experiencesvith on-campuNMSU CS educatiorexperiencesandeaseheir
orientationinto the NMSU CSdepartment.



A virtual communityboth complementsand contrastswith traditional video
teleconferencingandwith web-basedools suchasWebCT While it is impossible
to setup cameragrom every anglein every room,it is very possibleto supplement
the traditional distance-learningamerasand digital capturedevicesin key loca-
tionswith a 3D modelof the departmentSpecial-purposénternet-basedollabo-
rative versionsof CS laboratorysoftware,suchastext editorsandcompilers,will
be part of this Virtual CS Community Integrationof existing distance-educatio
technologyinto this 3D virtual communitywill alsobeimportant.

Tothestudentthis“community” will look andfeellike aninteractve 3D appli-
cationontheir PC,within whichthey canmove around examinesignsandnotices,
goto classor to aninstructors of ce hours,andgoto avirtual lab to work on as-
signments. Within the virtual lab, the view may shift to a higherresolution2D
view of thetools, but the collaboratve natureof the environment(chatting,asking
the TA orinstructorquestionsetc.)will remain.

Thecustomsoftwarewe will developincludesthefollowing properties:

Audio streamaccesdetweerselectedocations,allowing hands-freeverbal
communication.

An immersve 3D graphicalernvironment,in lieu of video. Thiservironment
is describedn Section7.1 belov. Similarto mary popularon-line games,
this allows interactionandrequiressubstantiallylower investmentin hard-
ware and bandwidththan doesvideo teleconferencingA 3D ervironment
will provide amuchhighersenseof presencén NMSU's CS programthan
would traditionalweb-basedoolssuchasWebCT

Dynamic classroomprojectorand electronicboardoutputto be integrated
into the 3D environment

A Collaboratve Software DevelopmentEnvironment,developedto include
specialpurpose multi-usershared-vier versionsof the softwaretools used
in Compiles and AutomataTheory Softwae DevelopmentandData Struc-
tures and Algorithms Theseinclude compilers(for C, C++, and Java),
programmes editors,deluggersandsoftwaredesign(UML) diagramming
tools. This ervironmentis describedn Section7.2below.

8.1 An Immersive 3D Graphical Environment

Thegraphicalenvironmentwe ervision is cartoon-lile (similarto populargames),
ratherthanaiming at being photorealistic.We believe therewill be cultural side-
bene ts comparedwith traditional distancelearning: for example, studentswill



not have to engagean eye contact,andwill have lessfearof embarrassmenthile
askingquestions. Figure 2 shavs an example scenestudentsmight seein this
ervironment.

Figure2: A 3D GraphicalView of the CS Department

8.2 A Collaborative Software DevelopmentEnvironment

ComputerScienceinstructorsand teachingassistantsvorking with studentsat a
distanceneedmorethana bulletin boardor chatfacility, they needto seethe con-
tentsof the software developmenttools that arerunning on the student screen,
to advisethe studentaboutcompilererrorsandruntimeerrorsthey maybe experi-
encing,andshav themhow to performproblemsolvingtaskssuchasdehugging.
CollaborationsoftwaresuchasCentraandNetMeetingallow sharedviews of doc-
uments,but not within the context of software development. The remote-control
genreof commercialsoftware (suchas PC Anywhere)canachieve sharedviews
of softwaretools, but only if the PC's involved are running compatiblesoftware
(suchas: Windows) andonly at a considerableostin bandwidth. For Computer
Sciencenstruction,a cross-platfornsolution(for Linux, UNIX, andWindows) is
neededspeci cally, onethatis opensource allowing it to be integratedinto the
virtual communityervironmentdescribedbove.

A collaboratve developmentervironmentprototypecalled Pegasusis shavn
in Figure3. The prototypeallows usersto edittext andchatwith oneanotherover



the Internet. The tool we wish to deplg/ for consortiumuseshouldalsoincor
poratehands-freeaudiocommunicationandsupportcollaboratve views of mary
otherareasof software developmentincluding UML designdiagrams,compila-
tion, execution,anddeluggingoutput. Pegasusshouldalsobe integratedinto the
3D environmentin the precedingsection.Instructorswill be ableto walk arounda
virtual lab, talk with studentsandlook at their virtual screenszoomingin to the
high resolutioncollaboratve ervironmentview whenquestiongequireon-screen
details.

Figure3: A collaboratve developmentervironment

8.3 RelatedWork

Genericusesof the phrasevirtual community” canreferto ary form of shared
on-line communicationjncluding web pages mailing lists, newsgroups bulletin
boards,and chatrooms. This documentusesthe term to refer more speci cally
to domain-or subject-orientedommunicationsnediumswhich featurebothreal-
time interactionand persistentstate (locationsand contentremain available for
extendedperiodsandareconsistenfrom usersessiorto session).

Early virtual communitiesverebasedon text adventuregamesn which users
moved througha connectedout discontinuousseriesof "rooms”, eachof which
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containedhpartof astoryor a pieceof apuzzleto besolved. Text adwenturegames
evolvedinto multi-playerinternetapplicationscalledby variousacrorymsinclud-
ing MUDs and MOOs. Theseapplicationseventually migratedto the web, and
added(static)graphicimages.Oneexamplewherethis classof virtual community
hasbeenappliedto a speci ¢ educationadomainis VRoma (www.vroma.og),
whereclassicss taughtin a Virtual Romecirca 150. The interfacelooks similar
to a conventionalwebsite,but eachpagecorresponds$o a geographidocationin
Rome,andit is easyto noticeandchatwith otheron-line users(say in Latin) in
thesameocation.

Several commercialprojectshave moved beyond a seriesof discontinuous
roomsand staticimagesto featurethree-dimensionajraphicalspaces.Evenon
PCs,thesesystemsrovide a strongsenseof immersion;of actuallybeingwithin
the virtual space. Many games(suchas EverQuest,www.everquest.comhave
demonstratethe popularityandscalabilityof theapproachsupportingup to thou-
sandsof simultaneousisersandworking adequatelyover phonelineswith 28.8K
modems. The bandwidthef ciency comparedwith video conferencings impor-
tant,asbroadbandvill notbeavailablein mary smallersitesin New Mexico ary-
time soon. Digital SpaceTraveler (www.digitalspace.conmvatargtraveler.html)
demonstratethe potentialfor voiceand3D soundin virtual ervironments.Adobe
AtmosphereApple QuickTime VR, andMeet3Dareothercurrentefforts.

Commerciapackagesreattractve, but without sourcecodeit will beimpos-
sible to customizethemto meetour needsin termsof integration with CS pro-
grammingtools suchascompilersandeditors. For this reasonthe New Mexico
CS Communityvirtual ervironmentwill bebuilt ascustomsoftwareusinga open
sourcevirtual reality systemsuchasVR Juggler(www.vrjugglerorg), University
of Manchestes Maverik (aig.cs.man.ac.uk/maarik/), or Alice (www.alice.og).
OnerelatedCS educationprojectthatis usingAlice is SaintJosephJniversity's
JABRWOC project,which usesvirtual reality asaninstructionaldomain,in con-
trastto this proposalsntendeduseasa virtual communityfor distancesducation.
The criterionin selectingbetweentheseVR framevorks for the proposedroject
will be: theestimatedlif culty of integratingrequirednetworking, audio,andthe
computersciencdoolsetinto theVR framevork. Shouldnoneof thesdramewvorks
prove suitable,anotheroptionis to useNMSU's own 3D graphicsenginecalled
Unicon 3D, which was written on top of industry-standar@®penGLby NMSU
student(now alumna)NaomiMartinez.

The term “collaboratve programmingervironment” can refer genericallyto
ary tool that assistgprogrammergo work in teams,suchasthe (asynchronous)
documentrevision featuresfound in Microsoft Word, or the setof softwaretools
provided by SourceForge (www.sourcefoge.net). The collaboratve softwarede-
signandprogrammingervironmentwe ervision for thevirtual communityis more
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closelyrelatedto fully interactve systemsrom the eld of computersupported
cooperatre work (CSCW).Similar systemdgrom thatdomainincludeMicrosoft's
NetMeeting,NetEdit[Zaf01], RECIPE[SS00],and others. We are not aware of
ary systemshatintegratea collaboratve programmingernvironmentinto anim-
mersve 3D virtual ervironmentaswe areproposing.

9 Member Institution Commitmentsand Bene ts

To supportthe succes®f the New Mexico ComputerScienceCommunityconsof
tium, membertwo-yearinstitutionswould committo:

Developingasneededwith assistancéom NMSU) lower division curricu-
lumsappropriatdor articulationwith NMSU's CS program.

Providing laboratoryspace PCs,andInternetbandwidth. Machineswould
needto meetcertainrequirementsincluding reasonablycurrentprocessor
with adequatenemory 3d graphicscards,andmicrophones/headsets

Providing of ce spacdor NMSU campudiaisons

In return,theseinstitutionswill sharein the tuition revenuesgeneratedy the
program,gain prestigefrom offering their studentshigherlevel courseghrough
distanceeducationandreceve technicalassistancevith their computinglabora-
toriesandcurriculum. An additionalbene t is the opportunityfor faculty/staff de-
velopment:faculty/staff at memberinstitutionswill be allowedto take anNMSU
CSdistancecourseoffering eachsemestefor reducedr freetuition.

10 Consortium Advisory Board

The consortiumwill have an advisoryboardconsistingof a memberfrom each
participatinginstitution, plus invited memberdrom selectechighereducatiornor-

ganizationsn our state(suchasthe Americanindian ProgramAdvisory Council).
The boardwill meet2-3 timesa yearincluding one meetingper yearwith a Na-
tional Visiting Committeeof veprominentcomputeiscientistsproviding inputon

improvementsthat canbe madeto the programandwhereto extendthe program
to meetadditionalconstitueneducationaheeds.

11 Pilot and Co-Pilot Institutions

NorthernNew Mexico CommunityCollege will sene asthe pilot institution for
this project. The consortiumwill develop anddeplg programcomponentsand
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work outproblemson siteat NNMCC prior to implementatiorat otherconsortium
schools.Thepilot institutionwill receve courseofferingsandbe assignech cam-
pusliaisonin yearone.CrownpointInstituteof Technologywill sene asa second
pilot, andwill receve courseofferingsandbe assigneda campudiaisonin year
two. NMSU CarlsbadcandGrantsbranchcampusesvill receve courseofferingsin

yearthree.By thattime, the ef cacy of the programcanstartto be measuredand
theeconomicswill beunderstoodvell enoughto ascertairwhatenrollmentievels
arerequiredin orderfor consortiummembershigo be self supporting.

12 Evaluation and Dissemination

Informal evaluationby the SteeringCommittee,leadingto minor adjustmentof
the project,wherenecessarywill be conductedtontinuouslyduringeachsemester
of actvity. Formalevaluationof the projectactvities will take placeatthe endof
eachsemesteWe expectto obsere

anincreasan the numberof studentsat the participatingConsortiuminsti-
tutionsenrolledin CSprograms;

anincreasan the numberof studentdransitioningfrom the 2-yearcollege
to a4-yearprogramatNMSU;

anincreasen theretentionandgraduatiomratesat NMSU for thesencoming
students.

Theformalevaluationplan,designedo asseshow effectively theactvitiesprogress
towardsthesetgoals,will developin parallelwith themainprogram.Sincethede-
velopmenbf the programwill becarriedoutaccordingo arigoroustime-line,the
evaluationactyvity will needto focusonthelongtermeffectivenesonthestudents
formative processEvaluationdatacollectedin eachevaluationphasewill beused
to validatethe methodologiesind supportdissemination.The evaluationprocess
will bearticulatedin threestages.The rst two stagegrovide concurent evalu-
ation. The ImplementatiorStage will evaluatethe establishmenotf the proposed
educationalnfrastructure.The DevelopmentStage will evaluatethe components
of theeducationaprocesseasthey progresgowardstheir goals.Formative design
evaluationproceduregLan95 will be usedto inform changesn the methodolo-
gies,allowing designchangego be madecontinuallyduringimplementatiompro-
cesgNie93]. The OutputEvaluationStage will measurehe nal outcomesf the
educationainfrastructure Disseminatiorof resultsandfeedbacKrom all program
participantswill be partof this stage. Evaluationof the educationatomponents
will be accomplishedhroughthe useof a comprehense databasesystemsto
trackprogresof studentsn theprogram.Variousparametersill betracked,e.g.,
retention,students’'progressand grades,and performanceafter graduation. The
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evaluationprocessill beintegratedin the departmentsbwn outcomeassessment
plans.

Externalevaluationwill alsobeaccomplishedhroughour Board of Advisos,
composef representates from industry and academia.We will alsodevelop
a planto disseminateducationabhccomplishmentfom this project. The mech-
anismsemployed include: (i) reportsto sponsoringentities; (i) written reports
to the educationatommunitiesyiii) local presentationge.g.,workshopsopento
researcherand educators);(iv) Web sites, outlining descriptionand reportson
educationahctvities; (v) eventsto increasepublic awarenessboutour actiities
(e.g.,openhouses).

13 Grant Activities Schedule

13.1 Yearl

Setuppilot labatNNMCC

SetupCOT S distancead capabilities

Develop CS-customizedirtual communitysoftware

Offer oneor moreCS coursessupplementainstruction,andCStutoring at
pilot institutionvia corventionaldistance=d

Offer Summerprogram,ncludingconsortiunftaculty developmentprogram

13.2 Year?2

Deploy andre ne virtual communitysoftwareat NNMCC.

Offer distance=dlower division CScoursesat NNMCC.

Offer freshmarCS coursest Crownpoint.

Provide summerprogram,including consortiumfaculty developmentpro-
gram.

13.3 Year3

TransitionmostCS coursavork to virtual communitysoftwaretoolset
Offer junior yearatNNMCC.

Offer freshmarandsophomoreCScoursesat all membetrinstitutions.
Disseminatgrogram

Provide summerprogram.
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14 Program Managementand Investigators' Expertise

The proposeceffort will be coordinatedy ateamcomposedf the NMSU inves-
tigatorsandrepresentatesfrom the differentinstitutionsbelongingto the consor
tium.

ThePI, Dr. CarmenGonzaleswill bearthe responsibilitiedor day-to-dayad-
ministrationof the consortium. Shewill alsobe responsibldor developmentof
articulationandtuition agreementsvith consortiummemberschools. Dr. Gon-
zales,in herrole asNMSU Vice-Prwostfor DistanceEducationwill provide the
resourcesindexperiencenecessarfor thedevelopmentandimplementatiorof the
distancesducationCSjunior year

Co-PIDr. ClintonJefery will bearthe primaryresponsibilityfor development
of the virtual community software aswell asthe junior yeardistanceeducation
curriculum. Thesetaskswill involve substantiatime commitmentsfor which the
budgetincludessummersupport.

Co-PIDr. EnricoPontelliwill assistwith CS curricularelementsaswell as
summerprogramactuities and integration of the consortiumprogramactvities
with otheractvities of the NMSU computersciencedepartment.Dr. Pontelliis
currentlyleadingthe developmentof the pathwayssystemin the NMSU CS de-
partmentan educationaprogramproviding alternatve forms of supportto better
suitthe needsof our diversestudentpopulation.

15 Investigators' Expertise

Dr. Gonzaledholdsa Ph.D.in Curriculumé& Instructionin Multicultural Teacher
Education(1995)andis currentlyVice-Pravostfor DistanceEducationat NMSU.
Sheis ProjectDirectorfor theRegionalEducationalfechnologyAssistancéRETA)
Programat NMSU, and hasbeeninvolved in numeroudarge-scaleeducational
technologyanddistancesducatiorprojectsfundedby the US Departmentf Edu-
cation,theNew Mexico Departmenbf EducationandNSFE

Dr. Jefery holdsa Doctoratein ComputerSciencg(1993)andis currentlyan
AssistantProfessorof ComputerScience. He was project co-Directorfor a Mi-
nority Institution Infrastructuregrantat the University of TexasSanAntonio from
1996-1999. His researchinterestsarein software engineeringand programming
languagesheinventedtheUniconprogrammindanguagdunicon.sourcefge.ret)
andthe Alamo programmonitoringarchitecture His researcthasbeensupported
by theNSFRIA, MIl, andCRI programsandby theNationalLibrary of Medicine
atNIH.

Dr. Pontelliholdsa Doctoratein ComputerScienceg1997)andheis currently
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anAssociateProfessopf ComputetScience Heis therecipientof the2002Roush
Award for teachingexcellence.He is one of the maininvestigatorsn the Minor-
ity Institution Infrastructuregrantwhich supportshe NACS SummerCampsand
he hasbeenactively involved with studentgecruitmentmentoring,andadvising.
He is the director of the Laboratoryfor Logic and Databasesgreatedwith NSF
RIMI andinstrumentatiorgrantswith thegoalof providing researctopportunities
to Hispanicstudents.His researctlinterestsarein Programming.anguagesnd
his researchhasreceved supportfrom AITEC Japan,Fulbright, Departmeniof
EducatiorandNSF (includinga CareerAward).

16 CostSharing and Program Sustainability

CostSharingis provided on the only equipmenin the grant,which are $10,000
for audioequipmentupgradegor computeiscienceclassroomstthe NMSU main
campus.NMSU will matchthis amountwith another$10,000.This will allow us
to provide passie streamingaudioto the virtual communityfrom the classrooms,
andto recordaudiofrom speci ¢ classedgor laterplayback.

By encouragingrticulationandprogramdevelopmentttheconsortiunmschools,
the overall costof a computerscienceeducationunderthe programwill be kept
affordable despitecostsinherentin distanceeducation. Bringing an NMSU CS
liaisonto aremotecampusachweekaddsfrom six to twelve thousandiollarsper
semesteto the costof having a teachingassistanbn site. This will be sustain-
ableon thosecampusesvith sufcient enrollmentwherethe campudiaisonwill
be a resourcesharedacrossseveral courses. The long-termsustainabilityof the
programwill comefrom the succes®f the virtual CS communityitself-afterthe
virtual communitysoftwareachie/esits primary goals,the necessityfor anon-site
liaisonwill decrease.

17 Resultsfrom Prior NSF Support

ThePl wasProjectDirectorfor the Digital DesertLibrary, anNSF-fundededuca-
tional resourcefor K-12 classrooms.This contenthasbeenwidely disseminated
throughsitessuchasthe Eisenhaver NationalClearinghouséwww.enc.og).

Co-PI's Jefery andPontellihave beeninvestigatorson researctgrantsunder
the RIA, CAREER,andotherprogramsithe Co-Pl's have alsoplayedprominent
roleson threedifferent NSF Minority Institution Infrastructuregrantsat NMSU
andUT SanAntonio. Theseprojectshave producednultiple Ph.D.studentSan-
dra Dykes, Karen Villaverde), mary Masters studentsjournal articlesin ACM
TOPLAS, Journalof VisualLanguagesindComputingandothers.



