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1 Intr oduction

New Mexico is a largely rural statewith a widely dispersedpopulation.Of 1.85
million total population,only some778,000personsliving in or aroundAlbu-
querque,LasCruces,Silver City, andSocorroareadequatelyservedby stateuni-
versitieswith 4-yearcomputersciencedegreeprograms:the University of New
Mexico, New Mexico StateUniversity, WesternNew Mexico UniversityandNew
Mexico Instituteof Mining andTechnology. Therestof thepopulationis scattered
aroundthestatein many smallertownssuchasFarmingtonandArtesia.Students
from thesecommunities,unlessthey comefrom wealthyfamiliesandarewilling
to relocate,generallydo not have adequateaccessto highereducation.Leaving
their homecommunitiesfor extendedperiodsof time alsocon�icts with the tra-
ditionsandhabitsof life in Native Americanreservations. In particular, students
from thesediversegroups:

� have a strongsenseof family loyalty and the belief that all family mem-
bersshouldberesponsiblefor the�nancial stability of thefamily. National
statisticsindicatethatover

�����

of minority studentsareemployed,typically
off-campus,andoften for morethan20 hoursa week. This work ethic is
oftenviewedasmoreimportantthanhighereducationaspirationsandrepre-
sentsanincredibleobstacleto accessto higherdegrees.

� mostly feel a strongappreciationfor andcommitmentto this region, since
many family memberslive nearbyandhave historicalor marital ties to the
area;

� becauseof astrongculturalemphasisonrespectfor authority, many students
may lack assertivenessskills, individuality, and self-con�dence,elements
oftentakenfor grantedin ahighereducationenvironment.

� many studentsare�rst-generationuniversitystudentsandareuncertainabout
careeraspirationsandeducationalrequirements.They oftenlackstudy, prob-
lemsolving,andtimemanagementskills.

� asigni�cant proportionof minority studentsarrive inadequatelypreparedto
docollegelevel work, especiallyin mathematicsandscienti�c disciplines.

In high demand�elds suchas computerscience,the numberof profession-
als produced,particularly from demographicgroupssuchas Native Americans
who prefernot to relocate,is exceedinglylow. Thesecommunitiesneedaccess
to opportunitiesfor advancedtrainingin computerscience,bothto serve theirown
communityneedsandto provide improvedcareerpathsfor their youth.

We proposeto establisha New Mexico ComputerScienceCommunitycon-
sortiumwith selectedtwo yearcommunitycollegesaroundthe stateto promote
computerscienceeducationthroughregularvisitsanddistanceeducationofferings
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from theNMSU departmentof computerscience.TheConsortiumwouldestablish
severalcomponentsat memberinstitutions,includingsupplementsto their lower-
division offeringsin ComputerScience(CS),a third-yearCSprogramofferedby
NMSU via distanceeducation,faceto facetutoring on eachcampus,andvirtual
communitysoftwaretoaugmentconventionaldistanceeducationtechnologieswith
a three-dimensionalgraphicalenvironment.

NMSU andNMSU CSarewell quali�ed to work with theconsortiumschools
on theproposedactivities; NMSU hasa long-standingtraditionandexperiencein
providing educationalprogramsthataretailoredto theneedsof a diversestudent
population.NMSU is a FederallyrecognizedHispanic-servinginstitution,with a
total enrollmentof over 23,000students,anda minority enrollmentof morethan
49%.NMSU'sstudentpopulationwell re�ects thediversebackgroundsthatcoex-
ist in thestateof New Mexico—wheremorethan ���

�

of thepopulationis of ethnic
minority heritage( 	

���

Hispanicand 
��
�

�

Native American).This givesNMSU
a uniqueopportunityto draw from thetalentpresentin this largepool of minority
students.NMSU offersa numberof educationalprogramsaimedat promotingre-
cruitment,training,retention,andgraduationof studentsfrom traditionallyunder-
representedbackgrounds—suchasMARC (Minority Accessto ResearchCareer),
RISE (to increaseminority participationin the biomedicalsciences),NM-AMP,
NMSU ADVANCE, NM-AGEP, andNMSU NA-CS (Native Americansin Com-
puterScience). The programdescribedin this proposalis designedto integrate
with andcomplementtheseexisting efforts, providing theconsortiuminstitutions
with instrumentsto developandstrengthentheir CSprograms,andfacilitatingthe
transitionof their studentsto a 4-yearprogramat NMSU (wherethey will be di-
rectly servedby theexistingeducationalactivities).

2 Program Components

Theoverall structureof theprogramwe proposeto developis illustratedin Figure
1.

NMSU will leadthecreationof aconsortium,composedof variouscommunity
collegesin theregion. Thecommunitycollegesselectedfor this projectsharethe
following characteristics:

� they serve prevalentlyrural regionsof New Mexico;
� they have asigni�cant presenceof Native AmericanandHispanicstudents;
� they shareavisionfor thedevelopmentof acoordinatedcurriculumin Com-

puterScience.
The consortiumwill assistthe communitycollegesin building their capacityof
providing a rangeof ComputerScienceclassesadequateto:
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Figure1: OverallProgramOrganization

� provide studentswith asolidbackgroundin ComputerScience,
� preparestudentsfor a smoothtransitionto a 4-yearComputerSciencepro-

gramatNMSU maincampus.
This capacitybuilding activity will beachievedthrougha specializedFacultyDe-
velopmentprogram,conductedthroughsummerworkshopsandthroughdistance
educationefforts.

The delivery of the renovated2-yearcurriculumwill be complementedby a
rangeof distanceeducationmaterial,aimedat helpingstudentsin overcomingthe
local lackof 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 ComputerScienceliasionswill bedeployedperiodicallyto theremote
institutionsto assiststudentsandfaculty.

Faculty at NMSU ComputerSciencewill assistincomingstudentsfrom the
consortiuminstitutions,provide mentoring,andfacilitatetheir accessto the sup-
portprogramsalreadypresentontheNMSU maincampus.Summercampswill be
offeredto provide studentsfrom thecooperatinginstitutionswith campusexperi-
enceduringtheir �rst yearsof college.

A vital componentunderlyingthis whole project is the creationof novel ed-
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ucationaltechnologiesto provide moreeffective distanceeducationcapabilities.
TheNMSU CSvirtual communitywill offer anon-lineaccessto theresourcesand
organizationof theNMSU CSdepartmentto participatingstudents.

Thenext sectiondescribesNew Mexico's CommunityColleges,andpresents
the institutionsthat are the primary participantsin the grant. In the successive
sectionswe explorein detailthesedifferentcomponents.

3 NewMexico'sCommunity Colleges

New Mexico hasapproximatelythirteencommunitycollegesof which four are
servingasfoundingmembersof theCSconsortiumandparticipantsin thegrant.
Theschoolsare:

name location enrollment currentCSprogram
Clovis C. C. Clovis 2700 AS in CIS

CrownpointInstitute Crownpoint 300 computertech.
Dine College Shiprock 1900 AS in CS

DonaAnaBranchC. C. LasCruces 4700 computertech.
LunaC.C. LasVegas 2000 programming

New Mexico Jr. College Hobbs 3200 AS in CS
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 in CS
SantaFeC.C. SantaFe 5000 AS in CS

SanJuanCollege Farmington 5500 AS in CS
SouthwesternIndianPoly. Albuquerque 600 AS in CS

Four institutions,representingthediversityof thesemany communitycolleges,
areplayingprimaryrolesin thisproposal.Asidefrom their interestin beingfound-
ing membersof the consortium,the selectionof schoolsto receive initial con-
sortium funding underthe grant is in�uenced by nationaland local priorities to
increasethelevel of accessandparticipationin computerscienceby NativeAmer-
icanandHispanicstudents.Our pilot institution,NorthernNew Mexico Commu-
nity College, is a mainstreampublic communitycollege locatednorth of Santa
Fe. Our co-pilot institution is Crownpoint Instituteof Technology, a small tribal
school. Two additionalinstitutions,NMSU's CarlsbadandGrantscampuses,are
two-yearcollegesin rural communities.

Thepilot andco-pilot institutionswill play leadrolesin implementing,testing,
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and debugging the proposeddistanceeducationversionsof NMSU CS courses,
deploying new CS distanceeducationsoftware underthe grant, and developing
(alongwith NMSU) thecampusliaisonsystembeforeit is deployedmorewidely.

4 SupplementingNew Mexico Community Colleges'
Lower Division Computer SciencePrograms

New Mexico's communitycollegesvary widely in their currentofferingsin com-
puterscience,dependingon availability of quali�ed facultyandfundinglevels. A
�rst goalwe wish to provide for consortiummembersis asolid lower-division CS
curriculum.

New Mexico's two yearcollegesvary widely in their currentCScourseoffer-
ingsandlevel of sophistication.In somecases,existing courseswill beenhanced
to improve articulation,in others,NMSU may offer its lower-division coursesat
remotesitesor by distanceeducation.TheCScoursesatwhich furtherarticulation
work or distanceeducationcourseofferingswill beneededareAlgorithmicCom-
putation(CS1),Introductionto DataStructures(CS2),andMachineProgramming
andOrganization(CS3).

5 Junior Year Computer ScienceCourses

We will developdistanceeducationversionsof thejunior yearCScourses.These
coursesare Compilers and AutomataTheory, Software Development, and Data
StructuresandAlgorithms. As aresult,consortiuminstitutionswill beableto offer
a 3+1 transferprogramto NMSU CS.Thejunior yearCScoursesdependheavily
on the lower-division coursesdescribedin theprevioussection,so thesuccessof
this componentdependsuponsuccessfularticulationor implementationof strong
lower-division courses.

We anticipatethat junior yearcourseofferingswill increaseconsortiummem-
bers' ability to recruit studentsto their CS programs. In addition, it will make
computersciencea moreattractive optionto studentswho arelocation-bound,for
examplebecauseof family or tribal ties.

6 SummerProgram

In otherefforts, we have foundthatsummerprogramscanbeaneffective way to
recruit potentialstudents,andestablishties betweendistantstudentsandthe CS
departmentservingthem. A 5+ weeksummerprogramwill reinforcestudents'
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academicyear studiesand help them adjustto the NMSU environmentand the
CSdepartment.Studentswill receive hands-ontrainingfor thedistanceeducation
andcommunicationsoftwarethey will use.Thesummerprogramwill spanoneof
theNMSU summersessions.Participationin thesesummerinstitutesbeforeand
aftertheir junior year(spentathome)will allow studentsto takeadditionalNMSU
coursesto facilitatetheir timely graduationafterthey transfer.

The summerprogramwe areproposingin this grantalso includesfundsfor
facultydevelopment: consortiummembers'facultywill beofferedfundingto come
to NMSU duringthesummerandfurthertheirCSeducation.This is avital partof
creatingastronglower-division CSprogramat partnercommunitycolleges.

7 Computer ScienceLiaisons

The New Mexico ComputerScienceConsortiumwill take a novel approachto
augmentingdistancelearningfor computersciencethat is particularlydesigned
for increasingthesuccessof rural students.However, a largeportionof thegrant's
overallbudgetisdevotedtoplacinggraduateteachingassistantsateachmemberin-
stitutionevery week.Despitetheavailability of distanceeducationsoftwaretools,
many studentswill bene�t fromface-to-facetutoring,labs,anddiscussionsessions.

CampusliaisonsareNMSU CSgraduatestudentswhospendoneor moredays
a weekon locationat a consortiumcampus.The budgetfor campusliaisonsin-
cludessubstantialtravel, meals,andlodgingexpenses,andassumesa greatertime
commitmentthanthe20hourappointmentgivento regularteachingassistants.

8 The NewMexico CS Virtual Community

TheNMSU CSdepartmentproposesto constructcustomsoftwareto enhancedis-
tanceeducationtechnologiesfor theComputerSciencecurriculum. The goal for
thissoftwareis to bring theNMSU CSdepartmentexperienceto remotelocations,
includingasmany aspectsaspossibleof thefreshman-through-junior yearexperi-
ence.

Theproposedvirtual communitywill bemodelledaftertheappearanceandac-
tual dynamiccontentof the1st �oor of ScienceHall at NMSU. We want remote
studentsto haveaccessto our toolsandexpertise(suchasCSsoftwaretools,semi-
narsandmeetings,labassistants)andto alreadyknow theenvironmentby thetime
they arrive atNMSU. Thiswill helpstudentsandfacultycorrelatedistanceeduca-
tion experienceswith on-campusNMSU CSeducationexperiences,andeasetheir
orientationinto theNMSU CSdepartment.
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A virtual communityboth complementsandcontrastswith traditionalvideo
teleconferencing,andwith web-basedtoolssuchasWebCT. While it is impossible
to setupcamerasfrom everyanglein every room,it is verypossibleto supplement
the traditionaldistance-learningcamerasanddigital capturedevicesin key loca-
tionswith a 3D modelof thedepartment.Special-purposeInternet-basedcollabo-
rative versionsof CSlaboratorysoftware,suchastext editorsandcompilers,will
be part of this Virtual CSCommunity. Integrationof existing distance-education
technologyinto this3D virtual communitywill alsobeimportant.

To thestudent,this“community”will look andfeellikeaninteractive3Dappli-
cationontheirPC,within whichthey canmovearound,examinesignsandnotices,
go to classor to aninstructor's of�ce hours,andgo to a virtual lab to work on as-
signments.Within the virtual lab, the view may shift to a higher-resolution2D
view of thetools,but thecollaborative natureof theenvironment(chatting,asking
theTA or instructorquestions,etc.)will remain.

Thecustomsoftwarewewill developincludesthefollowing properties:

� Audio streamaccessbetweenselectedlocations,allowing hands-freeverbal
communication.

� An immersive3D graphicalenvironment,in lieu of video.Thisenvironment
is describedin Section7.1 below. Similar to many popularon-linegames,
this allows interactionandrequiressubstantiallylower investmentin hard-
wareandbandwidththandoesvideo teleconferencing.A 3D environment
will provide a muchhighersenseof presencein NMSU's CSprogramthan
would traditionalweb-basedtoolssuchasWebCT.

� Dynamicclassroomprojectorandelectronicboardoutput to be integrated
into the3D environment

� A Collaborative SoftwareDevelopmentEnvironment,developedto include
specialpurpose,multi-usershared-view versionsof thesoftwaretoolsused
in CompilersandAutomataTheory, SoftwareDevelopment, andDataStruc-
tures and Algorithms. Theseinclude compilers(for C, C++, and Java),
programmer's editors,debuggers,andsoftwaredesign(UML) diagramming
tools.This environmentis describedin Section7.2below.

8.1 An Immersive3D Graphical Envir onment

Thegraphicalenvironmentwe envision is cartoon-like (similar to populargames),
ratherthanaimingat beingphotorealistic.We believe therewill beculturalside-
bene�ts comparedwith traditionaldistancelearning: for example,studentswill
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not have to engagein eye contact,andwill have lessfearof embarrassmentwhile
askingquestions. Figure 2 shows an examplescenestudentsmight seein this
environment.

Figure2: A 3D GraphicalView of theCSDepartment

8.2 A CollaborativeSoftware DevelopmentEnvir onment

ComputerScienceinstructorsandteachingassistantsworking with studentsat a
distanceneedmorethana bulletin boardor chatfacility, they needto seethecon-
tentsof the softwaredevelopmenttools that arerunningon the student's screen,
to advisethestudentaboutcompilererrorsandruntimeerrorsthey maybeexperi-
encing,andshow themhow to performproblemsolvingtaskssuchasdebugging.
CollaborationsoftwaresuchasCentraandNetMeetingallow sharedviews of doc-
uments,but not within thecontext of softwaredevelopment.The remote-control
genreof commercialsoftware (suchasPC Anywhere)canachieve sharedviews
of software tools, but only if the PC's involved arerunningcompatiblesoftware
(suchas: Windows) andonly at a considerablecostin bandwidth.For Computer
Scienceinstruction,a cross-platformsolution(for Linux, UNIX, andWindows) is
needed;speci�cally, onethat is opensource,allowing it to be integratedinto the
virtual communityenvironmentdescribedabove.

A collaborative developmentenvironmentprototypecalledPegasusis shown
in Figure3. Theprototypeallows usersto edit text andchatwith oneanotherover
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the Internet. The tool we wish to deploy for consortiumuseshouldalso incor-
poratehands-freeaudiocommunication,andsupportcollaborative views of many
otherareasof software developmentincluding UML designdiagrams,compila-
tion, execution,anddebuggingoutput. Pegasusshouldalsobe integratedinto the
3D environmentin theprecedingsection.Instructorswill beableto walk arounda
virtual lab, talk with students,andlook at their virtual screens,zoomingin to the
high resolutioncollaborative environmentview whenquestionsrequireon-screen
details.

Figure3: A collaborative developmentenvironment

8.3 RelatedWork

Genericusesof the phrase“virtual community” canrefer to any form of shared
on-line communication,including web pages,mailing lists, newsgroups,bulletin
boards,andchat rooms. This documentusesthe term to refer morespeci�cally
to domain-or subject-orientedcommunicationsmediumswhich featurebothreal-
time interactionand persistentstate(locationsand contentremainavailable for
extendedperiodsandareconsistentfrom usersessionto session).

Early virtual communitieswerebasedon text adventuregamesin which users
moved througha connectedbut discontinuousseriesof ”rooms”, eachof which
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containedapartof astoryor apieceof apuzzleto besolved.Text adventuregames
evolved into multi-playerinternetapplicationscalledby variousacronymsinclud-
ing MUDs andMOOs. Theseapplicationseventuallymigratedto the web, and
added(static)graphicimages.Oneexamplewherethisclassof virtual community
hasbeenappliedto a speci�c educationaldomainis VRoma (www.vroma.org),
whereclassicsis taughtin a Virtual Romecirca150. The interfacelookssimilar
to a conventionalwebsite,but eachpagecorrespondsto a geographiclocationin
Rome,andit is easyto noticeandchatwith otheron-lineusers(say, in Latin) in
thesamelocation.

Several commercialprojectshave moved beyond a seriesof discontinuous
roomsandstatic imagesto featurethree-dimensionalgraphicalspaces.Even on
PCs,thesesystemsprovide a strongsenseof immersion;of actuallybeingwithin
the virtual space. Many games(suchas EverQuest,www.everquest.com)have
demonstratedthepopularityandscalabilityof theapproach,supportingupto thou-
sandsof simultaneoususersandworking adequatelyover phonelineswith 28.8K
modems.The bandwidthef�ciency comparedwith video conferencingis impor-
tant,asbroadbandwill not beavailablein many smallersitesin New Mexico any-
time soon. Digital SpaceTraveler (www.digitalspace.com/avatars/traveler.html)
demonstratesthepotentialfor voiceand3D soundin virtual environments.Adobe
Atmosphere,AppleQuickTime VR, andMeet3Dareothercurrentefforts.

Commercialpackagesareattractive, but without sourcecodeit will beimpos-
sible to customizethemto meetour needsin termsof integrationwith CS pro-
grammingtoolssuchascompilersandeditors. For this reason,the New Mexico
CSCommunityvirtual environmentwill bebuilt ascustomsoftwareusinga open
sourcevirtual reality systemsuchasVR Juggler(www.vrjuggler.org), University
of Manchester's Maverik (aig.cs.man.ac.uk/maverik/), or Alice (www.alice.org).
OnerelatedCS educationprojectthat is usingAlice is SaintJosephUniversity's
JABRWOC project,which usesvirtual reality asan instructionaldomain,in con-
trastto this proposalsintendeduseasa virtual communityfor distanceeducation.
Thecriterion in selectingbetweentheseVR frameworks for theproposedproject
will be: theestimateddif�culty of integratingrequirednetworking,audio,andthe
computersciencetoolsetinto theVR framework. Shouldnoneof theseframeworks
prove suitable,anotheroption is to useNMSU's own 3D graphicsenginecalled
Unicon 3D, which was written on top of industry-standardOpenGLby NMSU
student(now alumna)NaomiMartinez.

The term “collaborative programmingenvironment” can refer genericallyto
any tool that assistsprogrammersto work in teams,suchasthe (asynchronous)
documentrevision featuresfound in Microsoft Word, or thesetof softwaretools
providedby SourceForge(www.sourceforge.net).Thecollaborative softwarede-
signandprogrammingenvironmentweenvision for thevirtual communityis more
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closely relatedto fully interactive systemsfrom the �eld of computersupported
cooperative work (CSCW).Similar systemsfrom thatdomainincludeMicrosoft's
NetMeeting,NetEdit [Zaf01], RECIPE[SS00],andothers. We arenot awareof
any systemsthat integratea collaborative programmingenvironmentinto an im-
mersive 3D virtual environmentasweareproposing.

9 Member Institution Commitmentsand Bene�ts

To supportthesuccessof theNew Mexico ComputerScienceCommunityconsor-
tium, membertwo-yearinstitutionswouldcommitto:

� Developingasneeded(with assistancefrom NMSU) lowerdivisioncurricu-
lumsappropriatefor articulationwith NMSU'sCSprogram.

� Providing laboratoryspace,PCs,andInternetbandwidth.Machineswould
needto meetcertainrequirements,including reasonablycurrentprocessor
with adequatememory, 3d graphicscards,andmicrophones/headsets.

� Providing of�ce spacefor NMSU campusliaisons

In return,theseinstitutionswill sharein the tuition revenuesgeneratedby the
program,gain prestigefrom offering their studentshigher level coursesthrough
distanceeducation,andreceive technicalassistancewith their computinglabora-
toriesandcurriculum.An additionalbene�t is theopportunityfor faculty/staff de-
velopment:faculty/staff at memberinstitutionswill beallowedto take anNMSU
CSdistancecourseofferingeachsemesterfor reducedor freetuition.

10 Consortium Advisory Board

The consortiumwill have an advisoryboardconsistingof a memberfrom each
participatinginstitution,plus invited membersfrom selectedhighereducationor-
ganizationsin ourstate(suchastheAmericanIndianProgramAdvisoryCouncil).
The boardwill meet2-3 timesa yearincludingonemeetingper yearwith a Na-
tionalVisitingCommitteeof � veprominentcomputerscientists,providing inputon
improvementsthatcanbemadeto theprogramandwhereto extendtheprogram
to meetadditionalconstituenteducationalneeds.

11 Pilot and Co-Pilot Institutions

NorthernNew Mexico CommunityCollege will serve asthe pilot institution for
this project. The consortiumwill develop anddeploy programcomponentsand
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work outproblemsonsiteatNNMCC prior to implementationatotherconsortium
schools.Thepilot institutionwill receive courseofferingsandbeassigneda cam-
pusliaisonin yearone.CrownpointInstituteof Technologywill serve asa second
pilot, andwill receive courseofferingsandbe assigneda campusliaison in year
two. NMSU CarlsbadandGrantsbranchcampuseswill receivecourseofferingsin
yearthree.By thattime, theef�cacy of theprogramcanstartto bemeasured,and
theeconomicswill beunderstoodwell enoughto ascertainwhatenrollmentlevels
arerequiredin orderfor consortiummembershipto beself supporting.

12 Evaluation and Dissemination

Informal evaluationby the SteeringCommittee,leadingto minor adjustmentsof
theproject,wherenecessary, will beconductedcontinuouslyduringeachsemester
of activity. Formalevaluationof theprojectactivities will take placeat theendof
eachsemester. Weexpectto observe

� an increasein thenumberof studentsat theparticipatingConsortiumInsti-
tutionsenrolledin CSprograms;

� an increasein thenumberof studentstransitioningfrom the2-yearcollege
to a4-yearprogramatNMSU;

� anincreasein theretentionandgraduationratesatNMSU for theseincoming
students.

Theformalevaluationplan,designedtoassesshow effectively theactivitiesprogress
towardsthesetgoals,will developin parallelwith themainprogram.Sincethede-
velopmentof theprogramwill becarriedoutaccordingto arigoroustime-line,the
evaluationactivity will needto focusonthelongtermeffectivenessonthestudents
formative process.Evaluationdatacollectedin eachevaluationphasewill beused
to validatethemethodologiesandsupportdissemination.Theevaluationprocess
will bearticulatedin threestages.The �rst two stagesprovide concurrent evalu-
ation. The ImplementationStage will evaluatetheestablishmentof theproposed
educationalinfrastructure.The DevelopmentStage will evaluatethe components
of theeducationalprocessesasthey progresstowardstheirgoals.Formativedesign
evaluationprocedures[Lan95] will be usedto inform changesin the methodolo-
gies,allowing designchangesto bemadecontinuallyduring implementationpro-
cess[Nie93]. TheOutputEvaluationStage will measurethe�nal outcomesof the
educationalinfrastructure.Disseminationof resultsandfeedbackfrom all program
participantswill be part of this stage.Evaluationof the educationalcomponents
will be accomplishedthroughthe useof a comprehensive databasesystems,to
trackprogressof studentsin theprogram.Variousparameterswill betracked,e.g.,
retention,students'progressandgrades,andperformanceafter graduation.The
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evaluationprocesswill beintegratedin thedepartments'own outcomeassessment
plans.

Externalevaluationwill alsobeaccomplishedthroughour Board of Advisors,
composedof representatives from industryandacademia.We will alsodevelop
a plan to disseminateeducationalaccomplishmentsfrom this project. Themech-
anismsemployed include: (i) reportsto sponsoringentities; (ii) written reports
to theeducationalcommunities;(iii) local presentations(e.g.,workshopsopento
researchersand educators);(iv) Web sites,outlining descriptionand reportson
educationalactivities; (v) eventsto increasepublic awarenessaboutour activities
(e.g.,openhouses).

13 Grant Activities Schedule

13.1 Year 1
� Setuppilot labatNNMCC
� SetupCOTS distanceedcapabilities
� DevelopCS-customizedvirtual communitysoftware
� Offer oneor moreCScourses,supplementalinstruction,andCStutoringat

pilot institutionvia conventionaldistanceed
� Offer Summerprogram,includingconsortiumfacultydevelopmentprogram

13.2 Year 2
� Deploy andre�ne virtual communitysoftwareatNNMCC.
� Offer distanceedlowerdivision CScoursesat NNMCC.
� Offer freshmanCScoursesatCrownpoint.
� Provide summerprogram,including consortiumfaculty developmentpro-

gram.

13.3 Year 3
� TransitionmostCScoursework to virtual communitysoftwaretoolset
� Offer junior yearatNNMCC.
� Offer freshmanandsophomoreCScoursesatall memberinstitutions.
� Disseminateprogram
� Providesummerprogram.
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14 Program Managementand Investigators' Expertise

Theproposedeffort will becoordinatedby a teamcomposedof theNMSU inves-
tigatorsandrepresentativesfrom thedifferentinstitutionsbelongingto theconsor-
tium.

ThePI, Dr. CarmenGonzaleswill beartheresponsibilitiesfor day-to-dayad-
ministrationof the consortium.Shewill alsobe responsiblefor developmentof
articulationandtuition agreementswith consortiummemberschools. Dr. Gon-
zales,in herrole asNMSU Vice-Provost for DistanceEducation,will provide the
resourcesandexperiencenecessaryfor thedevelopmentandimplementationof the
distanceeducationCSjunior year.

Co-PIDr. ClintonJeffery will beartheprimaryresponsibilityfor development
of the virtual communitysoftware as well as the junior yeardistanceeducation
curriculum.Thesetaskswill involve substantialtime commitments,for which the
budgetincludessummersupport.

Co-PI Dr. Enrico Pontelli will assistwith CS curricularelements,aswell as
summerprogramactivities and integration of the consortiumprogramactivities
with otheractivities of the NMSU computersciencedepartment.Dr. Pontelli is
currently leadingthe developmentof the pathwayssystemin the NMSU CS de-
partment,aneducationalprogramproviding alternative formsof supportto better
suit theneedsof ourdiversestudentpopulation.

15 Investigators' Expertise

Dr. Gonzalesholdsa Ph.D.in Curriculum& Instructionin Multicultural Teacher
Education(1995)andis currentlyVice-Provost for DistanceEducationat NMSU.
SheisProjectDirectorfor theRegionalEducationalTechnologyAssistance(RETA)
Programat NMSU, and hasbeeninvolved in numerouslarge-scaleeducational
technologyanddistanceeducationprojectsfundedby theUS Departmentof Edu-
cation,theNew Mexico Departmentof Education,andNSF.

Dr. Jeffery holdsa Doctoratein ComputerScience(1993)andis currentlyan
AssistantProfessorof ComputerScience.He wasprojectco-Directorfor a Mi-
nority InstitutionInfrastructuregrantat theUniversityof TexasSanAntonio from
1996-1999.His researchinterestsarein softwareengineeringandprogramming
languages;heinventedtheUniconprogramminglanguage(unicon.sourceforge.net)
andtheAlamo programmonitoringarchitecture.His researchhasbeensupported
by theNSFRIA, MII, andCRI programs,andby theNationalLibrary of Medicine
at NIH.

Dr. Pontelliholdsa Doctoratein ComputerScience(1997)andheis currently
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anAssociateProfessorof ComputerScience.Heis therecipientof the2002Roush
Award for teachingexcellence.He is oneof themain investigatorsin theMinor-
ity InstitutionInfrastructuregrantwhich supportstheNACSSummerCamps,and
hehasbeenactively involved with studentsrecruitment,mentoring,andadvising.
He is the directorof the Laboratoryfor Logic andDatabases,createdwith NSF
RIMI andinstrumentationgrantswith thegoalof providing researchopportunities
to Hispanicstudents.His researchinterestsare in ProgrammingLanguagesand
his researchhasreceived supportfrom AITEC Japan,Fulbright, Departmentof
EducationandNSF(includingaCareerAward).

16 Cost Sharing and Program Sustainability

CostSharingis provided on the only equipmentin the grant,which are$10,000
for audioequipmentupgradesfor computerscienceclassroomsat theNMSU main
campus.NMSU will matchthis amountwith another$10,000.This will allow us
to provide passive streamingaudioto thevirtual communityfrom theclassrooms,
andto recordaudiofrom speci�c classesfor laterplayback.

By encouragingarticulationandprogramdevelopmentattheconsortiumschools,
the overall costof a computerscienceeducationunderthe programwill be kept
affordabledespitecostsinherentin distanceeducation. Bringing an NMSU CS
liaisonto aremotecampuseachweekaddsfrom six to twelve thousanddollarsper
semesterto the costof having a teachingassistanton site. This will be sustain-
ableon thosecampuseswith suf�cient enrollment,wherethecampusliaisonwill
be a resourcesharedacrossseveral courses.The long-termsustainabilityof the
programwill comefrom thesuccessof thevirtual CScommunityitself–afterthe
virtual communitysoftwareachievesits primarygoals,thenecessityfor anon-site
liaisonwill decrease.

17 Resultsfr om Prior NSF Support

ThePI wasProjectDirectorfor theDigital DesertLibrary, anNSF-fundededuca-
tional resourcefor K-12 classrooms.This contenthasbeenwidely disseminated
throughsitessuchastheEisenhower NationalClearinghouse(www.enc.org).

Co-PI's Jeffery andPontelli have beeninvestigatorson researchgrantsunder
theRIA, CAREER,andotherprograms;theCo-PI's have alsoplayedprominent
roleson threedifferentNSF Minority Institution Infrastructuregrantsat NMSU
andUT SanAntonio. Theseprojectshave producedmultiple Ph.D.students(San-
dra Dykes,Karen Villaverde),many Master's students,journal articlesin ACM
TOPLAS,Journalof VisualLanguagesandComputing,andothers.


