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Abstract:ThepaperfocusesontheexistingcultivationpatternofsoftwareengineeringtalentinthemajorNationalPilotCollegesof

Software, andontheemergingnewproblems, analysesdeeplythedisadvantagesoftheExtensivecultivationpattern.Emphasizepartic-

ularlyonhigh-levelandengineeringtalentcultivation.Throughaseriesofinnovationandattempts, wesummarizedtheintensivetalent

cultivationofSoftwareCollege, ShandongUniversityinrecentyears, andbringforwardatalentcultivationpatternbasedon“Software

Workroom”, andacultivatingideathatcombinedtheorywithpractice, technicalabilitywithcomprehensiveability.
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1　Introduction

NationalPilotCollegesofSoftwareplayanimpor-
tantroleonthecultivationofjuniorandseniorsoftware
talentfortheinformationdevelopmentofourcountry.
Notonlyonthequantity, butalsoonthecultivation
quality, theyshouldmeetthesocialtalentrequire-
ments, andprovidepowerfulsupporttoourinformation-
ization.TheSoftwareCollegesmustinnovateconstant-
ly, sumupexperience, analyzeproblems, improveun-
ceasinglyandtrynewcultivationpattern, transform
fromquantitysatisfactiontohavebothqualityand
quantity.

ThegeneralcultivationprojectofNationalPilot
CollegesofSoftwareprescribed:“Thecultivationaim
ofEngineeringSoftwareistosatisfythedemandofna-
tionaleconomyinformationizationconstructionandde-
velopment, tomeettheneedofcivilserviceinstitutions
andbusinessesforthesoftwareengineeringtalents, and
tocultivatehigh-level, practicalandcomprehensive
softwareengineeringtechnicaltalentandsoftwareengi-
neeringmanagementtalent.Asaqualifiedsoftwareen-
gineeringmaster, tobeahigh-levelsoftwaretalent,
his/herbasiccapabilityshouldreachthelevelofsenior
programmer, systemanalysisandstylist, andproject
manager.” LiPu, thegeneralsecretaryoftheNational
CollegesofSoftwareJointConference, pointedout:
“Thecollegeeducationreformhasreachedaphaseto
improveitsquality…Thepracticabilityhasalreadybeen
thecultivationaimofChinesehighereducation.”

Therefore, inordertocultivatepracticaltalentto

fitthecompetitiveenvironment, firstlywemustchange
theold, traditionalandstereotypedtrainingmethods,
learntheadvancedcultivationexperiencefromsoftware
developedcountries, likeIndia.Takepractice, practi-
calityandcompoundastheteachingtenet.Makethe
studentsfeelthatthesoftwareexploitationisnotboring,
butinterestingandexciting.Arousethestudents'
studyinterest, turnthepassivelearningintoactive, in-
creasethelearningefficiencyandimprovethegradu-
ates' innovationthinkingfundamentally.

Torealizetheabovegoals, theextensivecultiva-
tionsystemcannotinspirestudents' interestsonthe
softwareexploitation, andcannotcultivateallkindsof
topsoftwaretalent.Thus, howtoreformtheexisting
cultivationpatternandmakethecultivationeffectto
satisfythesocialneedsarethemainpointsofthislec-
ture.

2　TheCurrentSituationandProb-
lemsofChineseSoftwareEngi-
neeringCultivation

Thefirst35 NationalPilotCollegesofSoftware
wereauthorizedin2001.After6 year'sdevelopment,
Chinesejuniorandseniorengineeringtalentcultivation
hasaccumulatedalotofpreciousexperience.Forin-
stance, aseriesofmoves, suchas“Cultivationaim:
high-level, engineering-typeandinternalization”, “2-
yearintensivecultivationpattern”, “Emphasisonthe
out-campuspractice” andsoon, makethecultivation
possessitsowndistinctivefeatures, andrelaxtalentde-
mandpressure.
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Atthesametime, withthedeepquestoncultiva-
tion, andthecontinualthoughtandfeedbackof
studentsandsoftwareindustry, theinconsistencybe-
tweencollegeextensivecultivationandenterpriseinten-
sivedemandbecameclear.Anditbecamethemostes-
sentialdiscrepancyonthesupplyandrequirebetween
collegesandenterprises.Ingeneral, therequirements
ofacompanyfortalentarealwaysconcrete.Almostall
thecompaniesexpectthatthefreshmancanmaster
somekindofexploitationlanguageorsomeconcrete
skills, andisabletoassumeanassignmentindepend-
entlyinashorttime.However, thekeyofcollegecul-
tivationisontheknowledgeintegralityandtalentcom-
monness.Sothereexistsacertaindistanceonthisas-
pectbetweencollegeandcompany.

Atpresent, themajorsoftwarecollegesadopt“
two-step” cultivationpatternintheprocessofengineer-
ingmastercultivation.Thatis:forthefistgrade, only
thenecessarycoursestudy, noclearmajor, nocertain
tutor.Thepracticeclassmainlyadoptscourseexperi-
ments.Thestudentsenterthecompanytopracticein
thesecondgrade.Thisextensivecultivationpatternis
asfollows:

Fromtheabovescheme, althoughoneyear'sout-
campuspracticelessenthecontradictionbetweenculti-
vationandemployment, embodytheconnectionbe-
tweensupplyanddemand, therestillexistsaseriesof
problems, whichdisplayintheperiodofpracticeand
extendfromthepractice.Theproblemsfocusonthe
following:

1) Theextensivecultivationpatternexistsaclear
gapbetweentheoryandpractice.

2) Thestudents' technicalabilitycannotsatisfy
enterprises' demandandtherequirementsofpractice.

3) Withoutthesystematictraining, thestudentsa-
bilityonteamcooperation, communication, analyzing
andsolvingproblems, etcarenotgoodenough..

4) Theblindnessonstudyincitedtheblindnesson
thepracticeandemployment, andfinallyaffectedtheir
career.

Fromtheaspectofthestudents' feedback, al-
thoughthe“out-campuspractice” lessenstheemploy-
mentblindness, promotetheirwholeprofessionallife.

Atthesametime, ononehand, agreatnumberof
studentsfelt“Theexperimentsofthefirstyeardon' t
workwell”, “Thestudyofthefirstyearisblind, with-
outanyideaofcareerplanandstudyplan.”, “When
wearefamiliarwiththetheory, thereisnochanceto
practiceit;whileonpracticeofthesecondyear, weal-
mostforgetallthetheory”.Ontheotherhand, the
feedbackofthecompaniesis“Mostofthestudents, at
thebeginning, havenotheoryandpracticalability,
andcannotassumeanypracticaljobs.” Theydidn' t
displayanyqualityofhigh-levelITtalents.

Thelackofcampuspracticemakesomecolleges
lookfortheoff-campuscultivationresources.Manycul-
tivationpatternsappeared, like“JointCultivationbe-
tweencollegeandcompany”, “ customizingcultiva-
tion”, andevensendthestudentstoprofessionalprac-
ticeorganizationtocarryoutsomeclosetraining.Due
tothegreatdifferenceonfeatures, kernelprofitsbe-
tweencollegeandcompany, thetrainingeffectisnot
good.Hightrainingcost, heavyburdenofstudents' e-
conomycausetheseattemptsfailtomakestudents,
companyandcollegesatisfy.Andfinallythesecannot
becomethemainstreamoftalentcultivationpatterns.

3　ANewPatternofEngineeringTalent
IntensiveCultivation
Thispartistosolvetheproblemsexistinginthea-

boveextensivecultivationpatternthroughtheinnova-
tionontheintensivecultivationpatternofengineering
talent.Atthesametime, itdiscusseshowthiscon-
cept, asanmainstreamofcultivationpattern, toas-
sumetheresponsibilitythatcultivatethesocialrequired
talentundernewsituation.
3.1　IntensiveCultivationPattern

ThecoreconceptofIntensiveCultivationPatternis
tosolvetheexistingproblemsbyapracticalcultivation
patterncombining“softcultivationlikestudyguidance
andcareerplan” with“hardcultivationthatsynchro-
nizetheoryandpractice”.Theintensivecultivation
patternisasfollows:

Fromtheabovescheme, thiscultivationpattern
possessesrichcontent, balancedandreasonableculti-
vatingscheduleandcontent.Therearethreemainas-
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pectsofcultivationcontent:
First, useahalfstudyperiodtoenrichthecampus

practice, setupallkindsof“softwareworkroom” with
specificdirection.Exercisethestudents' technicaland
comprehensiveabilitythroughteamwork.

Seenfromthecultivationform, wecarryout“Item
Course” cultivation, whichreferstothesoftwareex-
ploitationitems, andalsoscorecourse.Thestudents
whoreachtherequirementscanachievescoresafterthe
completionofthepracticalexploitationwork.Fromthe
directionsetting, ourcollegeestablished3 directionsof
softwareworkroomand7sub-directions.Pleaseseethe
following:

1) TechnicalSoftwarecategory:includeJ2EE, .
NET, andSoftwareTestworkroom.

2) SoftwareOutsourcingcategory:includeJapan
ProjectandEuro-Americasoftwareworkroom.

3) EmbeddedSoftwarecategory:includeembed-
dedsoftwareworkroomandembeddedhardwarework-
room.

Allthesoftwareworkroomsarebasedonthecon-
ceptofthesoftwareexploitation.Itisthestudentwho
isinchargeofthejobfromdemandobtainandanaly-
sis, structuredesign, databasedesigntosystemexploi-
tation, deployandtesting.Wemanagethestudentsac-
cordingtothecompanystyletopracticethestudents'

comprehensiveability.Thestudentsintheworkroom
mainlydidthepracticalprojects' exploitationexerci-
ses.Andtheguidanceteamofferspracticaltheoryil-
lustration.Onthetimeschedule, weoptimizecourse
time, andputthenecessaryandoptionalclassesback-
ward.EveryThursday, Friday, Saturday, andSunday
aretheorystudytime, theotherthreedaysasproject
exploitationtime.

Secondly, weintegrateregularcoursecultivation
systemwiththe“softwareworkroom” relatedcourses
andguaranteethesynchronizationofthesystemtheory.

Thirdly, duringcoursestudyperiod, weintroduce
aseriesofcontentslike“GeneralCourseCultivation
Plan”, “ CourseCultivationWayand Features”,
“PracticeBaseIntroduction”, “IndustrialTechnical
DemandandApplication” andtheliketothestudents
inadvance, inordertostrengthenfreshmen'scourse
studyplan, leadthestudentstoworkoutsuitable
“studyplan” and“careerplan” accordingtotheirown
personalityandinterest.Onthisbasis, thestudents
canchooseonedirectiontocarryourcoursestudyand
projecttraining.

Takenthe“softwareworkroom” asthemaincarri-
er, thedetailedstructureoftheintensivecultivation
patternisasfollows:

3.2　DistinctiveFeaturesandMainProblemofIn-
tensiveCultivationPattern
Thereasonfortheintensivecultivationtobethe

mainstreamisthatithasmanydistinctivefeatures.
Thestudentscultivatedbythispatternpossessbasic

systemtheory, practicaltheory, technicalexploitation
andteamworkability.Ithasreceivedwarmwelcome
fromstudentsandcompanies.Theintensivepatternal-
sosolvedmanyproblemsexistingintheextensivepat-
tern.Thefollowingisasummaryofitsfeaturesandso-
lutions:

Thefollowinggivesabriefintroductiontothecon-

tentofthetable:

No.CultivationPatternFeatures MainProblemssolved

1

Theintensivedegreeiscon-
sistentwiththeindustrial
demand.

Barrierintheconnectionof
talentsupplyanddemand

2
Thegeneralcultivationflow
ismorebalanced.

Problems of Cultivation
Flowgap

3
Theteachingorganizationis
morereasonable.

Onenessoftutorguidance.

4

Adequateprojectsandpos-
sess real and practical
background.

Thestudentslacktechnical
ability.

5

Company Managing Sys-
tem, ProjectManagingPat-
tern

Problemsonthestudents'
discipline, professionsensi-
bilityandgeneralability.
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Feature1:thedivisionofcultivationdirectionsis
wellsituated.Andtheintensivedegreeisconsistent
withthecompanydemand.

The“softwareworkroom” couldsatisfytheneedof
themajorunitsforthesoftwaretalents.Thestudentso-
vercamethedifficultyofblindnessinthecoursestudy,
andbecomemoreactiveanddefiniteintheircareer
plan.Itcleanedawaythematchingbarrierinthe
processofpracticebasechoice.

Feature2:makethetalentcultivationflowmore
reasonableandeverycultivationparttighter.

The“softwareworkrooms” paymoreattentionon
theparallelcultivationoftheengineeringexploitation
abilityandbasictheoryability, whichsolvetheprob-
lemthatthecollegesfocusmoreontheorythanability.
Thecoursestudyandengineeringpracticehaveacloser
connectionandsolvecompletelytheproblemofability
deficiency.Ononehand, itreceivedwarmwelcome
fromthecompaniesbecauseitlessensthepressureof
thecompanies' “retraining” oftheintern.Ontheoth-
erhand, thestudentsachievedprojectexploitationa-
bilityandcanassumetheexploitationtaskquickly.So
thepracticequalityisincreasedandalsohasadeep
effectonthesuccessiveitemimplementation, paper
writingandemployment.Therefore, thestudentsthink
highlyofthispattern.

Feature3:Theteachingorganizationismorerea-
sonableintheprocessoftalentcultivation.Itover-
comesthephenomenonthatfocusonlyondissertation
tutoringinthetraditionalpattern.

Therearetwoaspects.Ononeaspect, seenfrom
the“SoftwareWorkroom” itself, theworkroomadopts
themethodofteamguidance, thatis, everyworkroom
hasonechieftutor.Thewholeteamiscomposedofex-
periencedteachers, seniorpostgraduates, andcompany
staff.Theteamsassumetogethertheguidanceofthei-
temexploitation.Onantheraspect, seenfrom the
wholecultivationprocess, the“ engineeringtutor”, ”
dissertationtutor”, and“ out-campuspracticetutor”
formedthecultivationteamandassumetogetherthe
guidanceofthewholecultivationprocess.

Engineeringtutorisresponsibleforthegeneral
workoffirstgrade's“SoftwareWorkroom”, andthe
cultivationofthestudents' practicalexploitationskill
andcomprehensiveability.Dissertationtutorisin
chargeofthedissertationwriting, guiding, andchec-
kingafterpractice;out-campuspracticetutorisre-
sponsiblefortheguidanceoftheoperationproblemsin
theprocessofpractice.Thefollowingistheformoftu-
tororganization.

Feature4:Adequateprojectspossessrealand
practicalbackground.

Alltheexploitationprojectsintheworkroomare
realcases:toengageinthepracticalapplicationand
exploitation, orexercisesonthecompleteditems.The
exploitationtasksrunthroughfoursemestersofthefirst
year.Thetimeiscontinualandcentral.Itgetsridof
theformerdisadvantageslikelooseexperimentaltime
andinadequatetrainingquantity, andmakessurethe
practiceresult.Finallythestudentspossesspractical
technicalexploitationabilitybeforegraduation.

Feature5:The“ SoftwareWorkroom” adopts
CompanyManagingSystemandProjectManagingPat-
terntoexercisethestudents' comprehensivequality
andability.

Thecompletedprojectqualitywillnotbetheonly
examiningitem.Theevaluationcontentsofthefinal
scoreincludestudents' attendance, workingattitude,
teamspirit, quicklearningability, analysisandprob-
lem-solvingability, communicationandorganizationa-
bility.Thecomprehensivescorewillbesenttothe
practicebaseasoneimportantreferenceandevaluation
index.Theexerciseofthe“SoftwareWorkroom” will
improvethestudents' devotedspiritandcomprehen-
siveability, andpushthecourseofthestudents' pro-
fessionaldevelopment.
3.3　ThePracticeEffectof“SoftwareWorkroom”

SoftwareCollegeofShandongUniversityattempted
tocultivatestudents' engineeringexploitationability
accordingtothecoursedirectionsince2005.Theearly
trainingwasmainlyaboutcourseexperiment, case
teaching.Duetoitssmallworkloadandloosetraining
time, itachievedacertaineffect, buttherewasabig
distancetotherequirementofthecompanies.Since
thecollegestartedtoconceivetheintensiveandspecif-
ic“SoftwareWorkroom”, theinnovationofthecultiva-
tionpatternhadagreatinfluenceonthestudents.

Thefirstgroup, of69 students, hadfour“Soft-
wareWorkrooms”:J2EE, .NET, EmbeddedandJa-
pan-Project.TakeJ2EE“SoftwareWorkroom” asan
example.Thisworkroomguidingteamiscomposedof
collegeteachers, technicalbackbonesoftheenterpri-
ses, andtheseniorpostgraduateswithlong-termex-
ploitationexperiencefrom theCollegeInformationize
Laboratory.ProfessorLiXueqing, directorofthework-
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roomisthechiefteacherofJ2EEcourseofSoftware
College.HisJ2EEApplicationandExploitationTech-
nologyisrankedasthe2007 ExcellentCoursebythe
MinistryofEducation.ProfessorLihasbeenincharge
ofthecollegeinformationizeconstruction, andaccumu-
latedagreatdealofexperienceandmaterialsonboth
theoryandpracticalprojectexploitation.Theother
teachersarealsotheteammembersofJ2EEcourse,
andhaveundertakencourseteachingandprojectex-
ploitationformanyyears.Theguidingteachersfrom
theenterprisesarealsothetechnicalbackbonesonpro-
jectexploitation.

Aftertheestablishmentof“ SoftwareWork-
room”, duetoitsadvantages:abundantprojectre-
sourcefortraining, trainingitemsclose to the
students' dailystudyandlife, outstandingguiding
team, simpletocomplicateexploitationprocedure,
longandstableexploitationtime, itgotoverthedis-
tancebetweenthestudentsandprojects, andinspire
thestudents' interestandzesttothesoftwareexploita-
tion.After4-6 weeks, manystudentscanassumethe
technicalexploitationtaskassignedbytheproject
group.Atthesametime, becausetheprojectexploita-
tionadoptscompletelytheconceptofsoftwareengineer-
ing, thedevelopmentofpracticalengineeringimproved
greatlythestudents' understandingandapplicationof
manytheoriesandmethods,

Fortheworkroommanagement, ononehand, the
workroomadoptsmanagementpatternofenterprises;on
theotherhand, foritsemphasisonworkingattitude,
teamspirit, learningability, problemanalysisandso-
lution, organizationandcommunicationability, both
technicalandcomprehensiveabilityandworkroom
management, haveachievedsatisfyingresult.When
thesegroupsofstudentsenterthepracticebasenext
year, fortheirgreatimprovementonself-knowledge,

technicalability, comprehensivepersonalityandpro-
fessionalconsciousness, theymustbewelcomedand
affirmedbytheenterprises.

4　Conclusion

Afterseveralyears' questofengineeringcultiva-
tionpattern, thecollegesummarizedobjectivelythe
problemsoftheoriginalextensivecultivationpattern,
carriedoutactivelytheattemptsontheproblemsolu-
tion;putforwardanintensivecultivationpattern.This
patternmakesthecollege'scultivationdirectionmore
specific, andaccordwiththeenterprises' talentde-
mand.

Althoughthesenewpatternsofferthecorrespond-
ingsolutionstotheoriginalproblems, werecognize
thatnopatternisperfect.Forthenextstep, thecol-
legewillexploresomemoreprofoundproblems, forex-
ample, howtodowelltheprocessmanagementofthe
“SoftwareWorkroom”? Howtointroduceenterprise
cultureandmanagementsystem tothecultivation
processandexerttherelativefunction? Allrequireus
tosolvethem byreasonablemanagement, specific
managementandintensivecultivation.Weexpectthat
thecultivatingeffectwillbebetterandaccordbetter
withthesocialneedbymeansofsummaryandsolution
oftheemergingproblemsintheoperationprocess.
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工程型软件人才精细化培养模式探讨与创新

曲　毅, 孟祥旭, 李学庆, 周　倜
(山东大学软件学院, 山东 济南 250101)

摘　要:立足于目前多数国家示范性软件学院现有的软件工程人才培养模式和不断出现的新问题, 深入分析了粗放式培

养模式下人才培养的不足。并在此基础上, 以高层次 、 工程型人才培养为侧重点 , 通过一系列的创新与尝试, 总结了近几

年来山东大学软件学院人才精细化培养的整体思路, 提出了以 “软件工作室” 为主要载体的人才培养模式, 以及理论与实

践并发培养 、 技术能力与综合能力并重的培养思路。
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