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Abstract:Therapiddevelopmentofsoftwareindustryispromotingtherequirementsofcomputingprofessionals.Thisposesachallenge

forundergraduateeducationasgraduatesarecommonlylackofpracticalskillsandexperiences.Teachingtransformationismoreurgent

thanevertobridgethegapbetweenuniversityandindustry.Soweestablishacurriculumparticularforpracticalskillstrainingandex-

perimentteaching, andputforwardanopenexperimentteachingmodel.Inaddition, wesetupatalentstrainingbaseincollaboration

withindustryandworkoutthreecooperativemodes.Itreachestheexpectedobjectsandrealizestrilateralwinsofuniversity, graduates

andindustry.
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1　Introduction

Theincreasingdevelopmentofsoftwareindustryis
nowpromotingtherequirementsofsoftwaretalents.Ac-
cordingtothestatisticsoftheMinistryofInformation
Industry, therequirementsareatleast400 000 people
eachyearinChinaandthedemandsofsoftwaretalents
areincreasing.Itneedsabout425, 000 peoplein
2006 andtherequirementgrowthrateis20% peryear
approximately.Theshortageofcomputerprofessionals
drawsextensiveattentionsalloverthehighereduca-
tion.

Academicinstitutes(esp.universities)arerecog-
nizedasthemainproviderofcomputerprofessionalsin
China, supplyingover70% ofallsoftwareengineersin
2003

[ 1]
.ThemajorityofthemaregraduateswithBach-

elor'sdegree, smallwithMaster'sdegreeandlesswith
PhD.Incompletestatisticsshowthatthereare771units
settingcomputerscience/engineeringorsoftwareengi-
neeringmajorsthroughoutthecountry.Theamountof
computinggraduatesismuchlessthanthatofjobposi-
tionssimplyfromthestatistics.However, alargequan-
tityofgraduatescannotfindappropriatejobs.Employ-
erscomplainthatitisdifficulttorecruitgraduateswith
practicalexperienceandstrongercomputerskills.The
dilemmaisthatourcurrenteducationalsystemhasno
closerelationshipwithindustryrequirements, andover-
emphasizesontheoreticalteaching, neglectingthesoft-
wareskillsandpracticeability.Thereforeitiscrucial

toreformtheeducationalsystemforcomputermajorsto
meettheneedsofsoftwareindustry.

Thegapbetweensubjectsandtechniquestaughtto
computerundergraduatesandthoseappliedandprac-
ticedinsoftwarecompaniesisbecomingabottleneckof
theChinesesoftwareindustrysustainabledevelop-
ment

[ 2]
.Thesolutionsare:①toimproveexperiment

teachingandstrengthenthepracticalskillstraining;②
todevelopcooperationbetweenuniversityandenter-
prise.Inthispaper, weproposesomeideasandexpe-
riencesinskill-basedteaching.

2　ExperimentTeachingandPractical

Traditionalexperimentteachingmainlyfocuseson
demonstrationandvalidation.Theexperimentsubjectis
justanattachmenttothetheoreticalteachingframe.
Studentsusuallycarryoutasmallprogrammingorsim-
pledesignindependently.Few comprehensiveand
complexexperimentsarearrangedintheclass.This
teachingpatternisnotbeneficialforstudentstodevelop
practicalskillsandcreativeability.Thereforeitisur-
genttoimproveexperimentteaching.

Inthedesignofexperimentcurriculum, thebasic
principlewouldbebeneficialforundergraduatesto:

· stimulatethemtoformsubjectiveinitiativeto
cognitiveactivities,

· enhancetheirabilitiesofknowledgemigration
andintegrationoflearninganddoing,

· leadthemtodevelopthescientificstyleofwork
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andstudy,
· cultivatethemwithinnovativespirit.
Withrespecttothecurriculumcontent, wefocus

moreonthelatesttechniques(forexample, Java, .
NET, Oracle)inordertolessenthedifferencebetween
universityandindustry.Theframeworkofexperiment
curriculumiscategorizedintothreelevels.Level1pro-
videssomefundamentalsforundergraduatesincomput-
erorrelatedmajors.Level2 focusesonthepractical
skillstrainingandthelatestprogramminglanguages.
Level3 istheseniorphaseforundergraduateeduca-
tion.Wearrangetwocomprehensiveexperimentcour-
ses:coursedesignandgraduationproject.Studentsare
dividedintogroups, usually3to5peopleasateam, in
coursedesign.Eachteamcandoasimulatedsoftware
development, forexamplewebsiteormanagementinfor-
mationsystem, relativelysimplecomparedwithreal-life
engineering.Graduationprojectisthemostimportant
practicewhichencompassesalltheknowledgeand
skillslearned in previoussemesters. Furthermore
studentsshouldsubmittheirdissertationsaftercomple-
tingtheproject.Thusstudentscangetfullpractical
trainingoneverysidefortheirprofessionalcareer.

InourrevisedComputingCurriculum2005forun-
dergraduates, wesetupasystematicandindependent
experimentteachingsystem.Intheprocessofestablis-
hingcurriculum, wepayattentiontothefollowingis-
sues:

· putoptimizationofcoursecontentinthefirst
place,

· deployarankofexcellentteacherswithpracti-
calexperience,

· tryoutopenexperimentteachingpattern.
Openexperimentisthetransformationofexperi-

mentteaching, whichembodiestheideaofstudent-
centeredhighereducation.Studentscandesignand
conductexperimentstoaddressaproblem oftheir
choiceinthelaboratory

[ 3]
.Fromstarttoend, itneeds

studentsindividuallytocarryoutaseriesofwork, such
assubjectselection, design, performandreport, under
alimittutoring.ThisexperimentpatternRelpsbringup
thesubjectiveinitiativeandcreativeability.Inouruni-
versity, wehavesetupapreliminaryopenexperiment
scheme.Themainideasare:

· Openexperimentsubjects:Allthecoursesare
composedofmandatoryexperimentsandselectiveones.
Themandatoryplatformisfortrainingstudents' basic
operationsand skills. In the selective platform,
studentscanchooseoneormoreitemsintheexperi-
mentlistprovidedbyteacher, andthenmakeconduc-
tionsindividually.

· Openfacilities:Alltheexperimentfacilitiesare

opentostudents.Studentscanbookpositioninthela-
boratorysoastocarryouttheirselectiveexperiments.

· Openassessment:Theexperimentgradingis

allround, notlimitedtoscoringthereport, butallas-
pectsoftheexperiment, suchascompliancewithre-
quirements, qualityofsoftware, studyattitude, thea-
mountofworkdone, etc.

3　CollaborationbetweenUniversity
andIndustry
Thebestsolutiontotheshortageofskilledtalents

istotransformacademicgoalstoindustry-orientededu-
cation.Collaborationbetweenuniversityandindustry
willbenefitstudents, societyandeconomyinthelong
run.TianjinUniversityofFinanceandEconomics
(TJUFE)setupasoftwaretalentstrainingbaseinco-

operationwithCosmosScientificSystems(Tianjin)
Inc.in2005, aimingattrainingJapanese-oriented
packagedsoftwaretalents.TJUFEisresponsibleforre-
cruitingstudentsandfoundationaleducation, while
Cosmosisinchargeofpracticalskillstraining.This
teachingmodelcantakeadvantageofeachpartnerand
makeorganiccooperationbetweenundergraduateedu-
cationandindustryrequirements.Thiscooperativeedu-
cationhelpsstudentsmasterindustryorientedskills,

understandtheenterprisecultureandgetpracticalex-
perience.

Theteachingmodelshouldbeinconformitywith
thecharacteristicsofhighereducation, butalsoaccord
withtransformationofundergraduateeducation.Soin
thetrainingbase, weadoptthreetrainingmodes:short
term, mediumtermandlongterm

[ 4]
.

· Shortterm:Itstartsfromthelasthalfofthe
3rdacademicyear.Thetrainingtargetiscomputeror
relatedmajorundergraduates.Thecompany(Cosmos)
isresponsibleforteachingJapaneseandpracticalskills
inshorttermcentralizedclass.Afterone-year-training,
Cosmosselectsgraduatesforemploymentonthebasisof
theirqualifications, orrecommendsthemtogetjobsin
otherITcompanies.

· Mediumterm:Itstartsfromthelasthalfofthe

2ndacademicyear.Theuniversity(TJUFE)andcom-
pany(Cosmos)cooperatesinundergraduateeducation.
CosmosprovidesJapaneseclassandpracticalskills
trainingforayear.Andthenstudentsgetaone-year-
longinternshipinCosmos.Comparedwiththeshort
termmode, itgivesstudentsearlyexposuretoenter-
priseandpracticaltrainings, andhelpsstudentspre-
parefortheirprofessionalcareerandstudythetheoreti-
calcoursesontheirwill.

· Longterm:Itstartsfrom thefirstacademic
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year.Undergraduatecurriculumisjointlydesignedby
twopartners(TJUFEandCosmos).Inthefirsttwo
years, studentsstudyfoundationalcoursesincluding
Japaneseinuniversitycampus.Someofspecialized
coursesarelecturedbyCosmosseniorengineers.In
teachingmodel, itconvertsthetraditionalmodel(re-
peatingjustwhatthetextbookssay)tocaseteaching.
Inthe3rdyear, theProfessionalJapaneseistaughtby
Cosmossoftwareengineer, whichlaysstressonpracti-
calityofsocialintercourseandprojectnegotiation.
Meanwhile, Cosmosisinchargeofpracticalskills
training.Inthelastyear, studentstaketheirintern-
shipsinCosmos.

Inthecurriculumdesign, werelymainlyonthe
shortandmediumterm, andenactthecorresponding
schemes.Shortterm trainingfocuseson:Japanese,
ProgramminginJava(or.NET), EnterpriseCulture,
OracleandProjectManagement.Mediumtermtraining
isdividedintwophases.Inthefirstphase, keycour-
sesareJapaneseandJava(or.NET)fundamentals.In
thesecondphase, Cosmosoffers:ProfessionalJapa-
nese, Software Development Practice in Java
(or.NET), EnterpriseCulture, OracleandProject
Management, etc.

Withrespecttothelongtermtraining, wehave
notputitintoforceyetduetoexistingteachingpattern
fetteredbytraditionalsystemandcomplicatedreasons.
WeareintendedtoaddJapaneseLanguageandin-
creaseclasshourofskill-trainingcoursesinCurriculum
2006 tomeettheneedsofinformationindustry.

4　Summary

Itisimperativethatweshouldimprovetheunder-
graduatecomputingeducationtomeettherequirements
ofinformationindustryinChina.Wetaketwoeffective

measurestodevelopthestudents' practicalskillsand
experiencesinthispaper.Oneistostrengthenexperi-
mentteaching.Wesetupanexperimentcurriculumfor
practicalskillstrainingandproposeanopenexperiment
schemetofosterstudentswithinnovativeability.The
otheristoeducatestudentsgraspindustryoriented
knowledgeandskillsincollaborationwithindustry.We
havesignedalong-termcooperationagreementwith
Cosmostoconstructthetrainingbase.Investigationsin-
dicatethattheexpectedteachingeffectisobtainedand
theshortageofindustryorientedgraduatesisrelievedto
acertaindegree.Futureworkwillfurtherdevelopand
perfectthecollaborationwith enterprises, improve
teachingmethodologyandcurriculumsoastoenhance
theoverallcompetitivenessofgraduates.
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