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Abstract:Goodsoftwareengineeringeducationplaysavitalroletoimprovethesoftwaredevelopmentability.InChina, manysoftware

engineeringeducationinstitutionshavebeenestablishedinrecentyears.Currentresearchonthesoftwareengineeringeducationismost-

lyfocusedonthecertainconcretecoursesandbodyofknowledge, whichlackstheviewasanintegratededucationprocess.Howtoe-

valuatetheinstitutions' educationcapabilityandhowtohelpthemtoimprovetheircapabilityisacriticalissue.? Thispaperdescribes

amodelformeasuringthematurityofsoftwareengineeringeducationprocesses, whichleveragestheCMM (CapabilityMaturityModel)

ofsoftwareprocess.WecallthismodelSEEDU-CMM (CapabilityMaturityModelforSoftwareEngineeringEducation).SEEDU-CMM

isusedtoevaluatethecapabilityofthesoftwareengineeringeducationinstitutions, aswellastoprovideguideforthemtoimprovetheir

educationquality.
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1　Intruduction

Sincetheendof2001, theMinistryofEducation
ofP.R.Chinastartedtheprojectofpilotsoftwarein-
stitutes, whichinitiatedtheformalsoftwareengineering
educationinChina.Inthatsense, inordertoimprove
thesoftwareengineeringeducationquality, itisimpor-
tanttoresearchonthesoftwareengineeringeducation
thatfitsthesituationofChina, aswellasthecategori-
zationofsoftwareengineeringandcomputerscienceand
technologydisciplinestogetherwiththeircorresponding
partsintheinternationalcomputingdisciplines

[ 1]
.The

SoftwareInstituteofNanjingUniversityhasdonesome
researchinthisarea, wherearathercompletesoftware
engineeringcurriculumissetupbasedontheteaching
practice

[ 2]
.Thissystemprovidesasolidbasetoensure

educationquality.Meanwhile, itssoftwareengineering
educationqualityassurancesystemissetuptoformal-
izetheeducationandtrainthehigh-endsoftwaretal-
ents

[ 3]
.Andthecorrespondingsoftwaresystemisalso

implementedtosupportthequalityassurancesystem
policysuccessfully

[ 4]
.However, theaboveeco-system

providesagoodsolutionthattargetsonthecaseofthe
SoftwareInstituteofNanjingUniversity, anditcannot
beapplieddirectlyforimprovingthesoftwareengineer-
ingeducationingeneral.

Instatistics, theneedforcomputerrelatedtalents
intheChinajobmarketisthenexttothelargest

[ 5]
.

Therefore, therearequiteafewinstitutionsofsoftware
education, suchasNationalPilotSoftwareInstitutes,
SoftwareInstitutesinuniversities, andcollege-level
technologyinstitutes.Itismostimportanttoprovidethe
evaluationontheireducationcapability, toprovidea
referenceforrecruitingcompaniesandgovernmentfi-
nancialsupportdecisions.However, thisisquitediffi-
cultatthecurrentstage, asthereisnogenerallyac-
ceptablestandardfortheevaluation.Ontheother
hand, theseinstitutionsalsoneedasuitableschemeto

improvethemselves.
Itispossibletosolvethisproblemusingprocess

model.Atypicalprocessincludesthreeparts, process
definitionordescription, processtransfer, andprocess
execution.Educationisaprocess, inessence.Inthis
educationprocess, theprocessdefinitionordescription
istheeducationmethodandcurricula;theprocess
transferisrepresentedasthroughacertainwaytoac-
knowledgeallteacherswiththeeducationprocess,
methodandpractice;whiletheprocessexecutionisto
ensureteachersperformtheeducationactivitiesaccord-
ingtothedefinedprocessandmethod, whichisthe
buildingoftheeducationqualityassurancesystem.Ev-
eryprocesshasinputandoutput.Intheprocessofedu-
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cation, boththeinputandtheoutputaretheobjectof
education, i.e., students.Similartootherprocesses,
thequalityoftheoutputdependslargelyonthequality
oftheprocessitself.Therefore, itisessentialtore-
searchontheimprovementofthequalityoftheeduca-
tionprocess, tofulfillthegoalofimprovingthatofthe
education.

Thispaperisdividedintothreesections.Thisfirst
sectionintroducesthecurrentresearchontheeducation
process.Thesecondfocusesonthedescriptionofan
educationprocessmaturityframework.Thatis, ? based
on? differentlevelsofmaturity, itspecifiesthemajor
aspects? aswellas? typicalcontentstoimprovein
eachlevel.Also, thissectiondescribesthetypical
waystoapplythematurityframework.Thelastsection
discussesfurtherwork, todetailframeworkcontent, to
includethebestpracticewithineducationalareaandso
on.

2　Currentsituation

Currentsoftwareengineeringeducationresearch

mainlyfocusonthebuildingofthebodyofknowledge,

curriculaandeducation qualityassurancesystem.

IEEEandACMarethefamousonesamongthem.They

co-publishedCCSE ( ComputingCurriculum-Software

Engineering) andSWEBOK2004 (SoftwareEngineer-

ingBodyofKnowledge) in2004
[ 7, 8]

, whichisrefer-

encedbymanyresearchinthesoftwareengineeringed-

ucationarea.

However, itisstilllackingofthesystematicre-

searchontheeducationprocessitself, especiallythe

educationprocessmaturity.Thispreventstheresearch?

resultsasguidestoimprovetheeducationprocessand

quality.

3　SEEDU-CMM (CapabilityMaturi-
tyModelforSoftwareEngineering
Education)
Usingtheprocessconcepttoresearchoneduca-

tion, theeducationactivityasawholeisregardedasa

controllable, measurableandimprovableprocess.With

awelldefinedmaturityframework, theaspectsofdif-

ferentlevelsofeducationprocessmaturityarede-

scribed, andthustoimprovetheeducationprocess.A

typicalimprovingprocessis[ 6] :

1) Evaluatethematuritylevel, bycomparingwith

thedefinedprocessaspectstounderstandthecurrent

educationprocessstatus.

2) Decidethedirectionofimprovements, through

thedefinitionofidealeducationvision.

3) Generatetheactionplanlistforimprovingthe

educationprocess, forprioritization.

4) Setuptheactionplan, whichisusedasthe

guidetoimproveeducationprocess.

5) Providerequiredresources, toputtheimprove-

mentintopractice.

Theframeworkdescribedinthispaperwellsup-

portstheaboveeducationprocessimprovementsteps.

Withthisframework, theeducationinstitutionisableto

acknowledgeitsownstatusandunderstandtheareasto

improve, thusmakestheimprovementmoreeffective

andcontinuously.

A.SEEDU-CMMFramework

Refertothewaytoindicatetheevolutionfromim-

maturetomatureinthesoftwareprocesscapabilityma-

turitymodel, therearefivelevelsofeducationprocess

maturityrecognized:theinitiallevel, themanagedlev-

el, thedefinedlevel, thequantitativelymanagedlevel,

andtheoptimizinglevel.Eachlevelisbasedonthe

previousone.Thefollowingdescribestheaspectsin

eachlevelandthetypicalimprovementsforeachof

them.

Initiallevel:Institutionsinthislevelbarelyac-

complishthedesirededucation, buttheprocessisad-

hoc.Thereisnobasiceducationflowregulation, or

definiteeducationobjectives, ordetailededucation

plans, orscopededucationcontent, orpre-definedcur-

ricula.Thecoursearrangementliesontheavailable

personnel, butnottheactualneed.Thereforetheedu-

cationqualitymostlyreliesonthespecificinstructor,

whichmeansthereisnoguaranteeofthequality.Thus

theeducationqualityisinanunknownstatus.For

thoseinstitutionsinthislevel, thetypicalimprovements

theycantakeare:

· Setupthedefinededucationobjectives.

· Establishdetailededucationplansandenforce

themwithmanagement.

· Buildthecurriculabasedontheknowledge

system.

· Setupandenforcetheeducationqualityassur-

ancesystem.

Managedlevel:Institutionsinthislevelhasthe

basicaspectsofmanagement, notonlythebasicteach-

ingactivities.Therearerelativecompletebodyof
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knowledgesystemandcurriculabuiltontopofcourse

levelorrelatedcoursemodule
[ 2]
.Alsothedefineded-

ucationobjectivesaresetupaccordingly.Detailededu-

cationplansareestablishedtofulfilltheeducationob-

jectives, andtheyaremanagedandtrackedduringthe

actualeducationactivities.Therefore, theeducation

planscanbeperformedandthustheeducationobjec-

tivesareachieved.Therearecorrespondingeducation

qualityassurancemechanismandeducationprocessin-

formationmeasurement, analysis, storageandshare

mechanism.Thus, itcanadjustthecourseorcourse

moduleaccordingtotheindustryrequirement.For

thoseinstitutionsinthislevel, themajoraspectsofthe

educationprocessmanagementarethatthecoursesor

thecoursemoduleslacktheunifiedintegration.There-

fore, thetypicalimprovementsforthemare:

· Buildandmaintaindisciplinelevelbodyof

knowledgesystemandcurricula

· Buildandmaintaindisciplinelevelcomplete

educationplans

· Buildandmaintaindisciplineleveleducation

process, definethecoursemandatoryandelectiveac-

tivitiesaccordingly

· Buildthefeedbackmechanismonthedisci-

plinelevel, toactivelyrespondtotheindustryneeds.

Definedlevel:Institutionsinthislevelhavebuilt

completebodyofknowledgesystemandcurricula.Also

withcorrespondingmechanismtoensuretheeffective

andreasonablecoursesetup, thecourseswillcoverthe

wholeknowledgesystemasmuchaspossible, whilea-

voidingtheoverlapofthesameknowledgepointsindif-

ferentcourses
[ 4]
.Onthetopofthis, themandatoryed-

ucationactivitiesandcontentsaredefinedconcerning

thespecialtyofdifferentcourses.Thus, instructorsare

abletoarrangetheircoursecontentandteachingplans,

andtheeducationqualityassurancemechanismisbuilt

tendingtowardperfectiontotrackandmanagetheedu-

cationactivities.Withthisfeedbackmechanism, the

modelcanactivelyrespondtotheindustryneed.How-

ever, thisresponseisnotadhoc, butshouldbecoordi-

natedonthedisciplinelevel.Thatis, amaintenance

teamisformedforbuildingknowledgesystem, curricu-

laandqualityassurancesystemonthedisciplinelevel,

andevaluatingtheeducationprocessstatusregularlyor

byincidentdriven, toimprovetheeducationprocess.

Forthoseinstitutionsfallingintothislevel, theman-

agementisnotdatacentered, butqualitycontrolcen-

tered.Therefore, thetypicalimprovementsforthem

are:

· Setupandmaintainquantified? objectivesin

thedisciplinelevel, tocharacterizetheeducation

processperformance

· Buildmechanisminthequalityassurancesys-

tem, toensurethequantifiedobjectivesarefulfilled.

Quantitativelymanagedlevel:inthislevel, insti-

tutionshavesetupthequantitativeobjectives, suchas

coursecoverage, teachingtime, gradedistribution, and

deviation range, for characterizing the education

processperformance.Withthesequantitativeobjec-

tives, detailededucationplansandthecorresponding

qualityassurancemechanismarebuilttofulfillthem.

Thedeviationbetweentheeducationplansandtheac-

tualprocesscanbeidentifiedandreducedaccordingly.

Thequantitativemodelisabletoanalyzestatisticallyon

thedatacollectedduringtheeducationprocess, while

theanalyzingresultswillguidetheeducationprocessin

thefuture, thustheprocessismorestablealongwith

time.Fortheinstitutionsinthislevel, theyhaveade-

quateproceduraldatacollectionandfocusedonstabling

theeducationprocess.However, itlackstheadjust-

mentandimprovementfortheeducationprocessitself.

Sothetypicalimprovementsforthemare:

· Buildandmaintainrootcauseanalysisandpre-

ventionmechanism

· Buildandmaintaintheimportmechanismfor

neweducationmethodologiesandeducationprocesses

Optimizinglevel:Institutionsinthislevelhasbuilt

theriskcauseanalysisandpreventionmechanisms.

Thereisthededicatedteamtodiscussregularlyonthe

problemsoccurredduringtheeducationprocess, andto

solvetheseproblemsfromsourcesothatthesameprob-

lemdoesnotre-occur.Inaddition, itsetsupthecrite-

riatomanagetheimportofneweducationprocessand

methodology.Ingeneral, thenewprocessormethodol-

ogywillbeexperimentedinasmallrangetocollecte-

noughdataforanalysis, andthenfullyimporttheeffec-

tivenewprocessormethodology.Fortheseinstitutions,

persistentoptimizationontheeducationprocessisha-

bitual, andtheeducationqualityisimprovedcontinu-

ously.

B.ApplicationoftheSEEDU-CMMframework

TheSEEDU-CMMmodeldescribestheevolution
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oftheeducationprocessfrom immaturetomature.

Therearetwoapproachestoapplyit:

· Buildthecorrespondingeducationprocesseval-

uationsystembasedontheframework.Thesystemis

usedtoevaluatethelevelofacertaineducationinstitu-

tion, bycomparingtothetypicalaspectsdefinedin

eachmaturitylevel.Thisevaluationresultmakesit

cleartotheinstitutionaboutitsprosandcons, and

servesasthestartingpointtoimprove.

· Itprovidestheguidetoimprovetheeducation

process.Astheframeworkprovidestheroutetotheed-

ucationprocessmaturity, anyinstitutioncanleverage

theevaluationresults, anddesignthesuitableimprove-

mentplansbyreferringtothematuritygoal.

4　Futurework

Theabovestatedframeworkcapturesthetypical

aspectsoftheeducationprocessineachmaturitylevel,

whichisenoughtomeetthegoalofprocessevaluation

andimprovement.However, thereissomefurtherwork

ahead.

DetailingoftheSEEDU-CMMframeworkcontent:

thereisworkonthedefinitionofprocesssectionsthat

arerelatedwiththe? educationprocess, referringto

themethodfororganizingtheprocesssectioninCMMI.

Combinedwiththebestpracticesintheeducationarea,

thisworkwillenrichtheframeworkcontentandmakeit

easiertoapply.

Designofevaluationsurvey:Oneoftheimportant

usagesofthisframeworkistoevaluatetheeducation

process.Inordertoassisttheevaluation, itisworth-

whiletoorganizeawell-designedsurveytohelpjudge

theprocessaspects.

Applicationinothereducationareas:Mostthe

currentstatementsarefocusedonthesoftwareengineer-

ingeducationarea, anditisbecauseofitsuniqueness.

However, itisbothchallengingandsignificanttoinves-

tigateitsextensibilitytoothereducationareas.

5　Conclusion

Thequalityoftheeducationprocessitselfisasim-

portant, andthusdeservesattention, astheperfection

ofsoftwareengineeringbodyofknowledgesystem, cur-

riculaandqualityassurancesystem.Thecapabilityma-

turityframeworkpresentedinthispapercanbeusedas

theevaluationsystem, tohelpinstitutionsunderstand

theirownstatus.Itcanalsobeusedastheguideto

helpthemimprovetheeducationprocess, thereforeto

improvetheeducationlevelandquality.

References:

[ 1] 　SoftwareInstituteofNanjingUniversity.CurriculaofSoft-

wareEngineeringinNanjingUniversity, 2007 (inChi-

nese).

[ 2] 　SHAOD, LUOB.Designofthecurriculainsoftwareen-

gineering[ C] .CEIS-SIOE2006 Proceedings, 2006.

[ 3] 　SoftwareInstituteofNanjingUniversity.EducationQuality

InsuranceinSoftwareInstituteofNanjingUniversity, 2007

(inChinese).

[ 4] 　RONGGuoping, SHAODong, ZHAOZhihong, etal.A

WebBasedBodyofKnowledgeandCurriculaManagement

System[ C] .CEIS-SIOE2007Proceedings, 2006.

[ 5] 　WATTSSH.CharacterizingtheSoftwareProcess:Ama-

turityframework[ J] .IEEESoftware, 1988.

[ 6] 　BOURFQUEP, DUPUISR.GuidetotheSoftwareEngi-

neeringBodyofKnowledge2004 version[ M] .IEEECS

Press, 2004.

[ 7] 　SoftwareEngineering2004, CurriculumGuidelinesfor

UndergraduateDegreeProgramsinSoftwareEngineering,

AVolumeoftheComputingCurriculaSeriesAug.21,

2004IEEE＆ACM.

64


