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Ab stract The Paper focuses on the existing€ cultivaton Patem of sofware engineerng @lent in the major Natina] Pilot Colleges of
Software  and on the energing new Prop Jems analyses deeply the disadvantages of he Extensve cultivation patem EmPhasize partic
ufarly on h gh leve] and engineerng talent cultivation Through a series Oof pnovaton and atthpt;% we suammarized the intasive talent

cultivation of Sofware Col]egt; Shandong Unjversity n recentyear§ and bring pward a falent aultivatjon pattem pased on« Software
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1 Introduction

Nationa] Pilot Colleges of Sofware play an inpor.
fant w]e on he cultivation of junior and senior Ofware
falent for he nformation development of our country
Not on]y on the quantity but aJso on the cu [tvation
qua]ity they should meet the socia] @alent require.
ments and Provide powverfi] support to our nfomaton
ration The Sofware (Colle€esmust nnovate constant
1}’ sum up experiencg: analyze prob]em’s inprove un.
ceasng€ly and try new cultivation patten,l transfom
fram quant ity satsfaction © have hot quaity and
quantity

The Zenera] cultivation Propct of Natjona] Pilot
Colleges of Sofware prescrihed « The cu]tivation ain
of Engineering Softvare s 10 satsfy the demand of na
tona] econamy nfomatonization construction and de
velopmen’t tomeet the need of civi] service nstitutions
and busmnesses for fe software eng neering 1alent’s and
0 cultvate high 1eve,1 practica] and canprehensye
softvare engineering technical talent and softvare engi
neering managan ent talent Asa qualified sofware en.
gneermg master © he a hEh leve] software @lent
his her basic cépabi]it}’ fyou]d reach the leve] ofsenior
progrzmme’r systtm analysis and sry]is’t and project
manager» Lin the general secretary of the Natpna|
(Colleges of Softvare Joint Conferencg bointed out
« The colkge education refom has reached a pPhase to
inprove fts quality... The Practicabili¥/ has already been
the cultvation ain of Ch nese higher educaton »

There{or§ n orler to cultvate Practica] talent to
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and a aitivating idea hatcanh ned heory with Practice

technjca] ap ility w ith canp rehensive ahil ity

ntens yve cultivat'pr} « Sofware W ork room»

Articke ID 05296579 (2007) 2-0019-05

{it the canpetitive envirorm ent first]ly we must change
the o]c’l traditiona] and stereotyped trajning method§
leam the advanced cultivaton experience fran software
deve pped oountrie§ lke India Take practic§ practy
cality and canpound as the teaching tenet Make the
studen s fee] that the sofware expPlojtagon iS not borin.g
but interestng and exciting Amuse he students
study interes;t tum Hepassive leaming no activ§ n
crease the Jeammng efficiency and inprove fe graduw
ates pnovaton think ng fundamentally

To realjze the ahove goal’s the extensive cultva
thn system cannot mspPire students interests on the
softvare exp]oitatiog and cannot cu jtivate a]l kinds of
top sofwvare fwlent ’I'hu’s how to reforn the existng
cu jtivation pattern and make he culgvatioon effct ©
satisfy the socia] needs are the man points of this lec
ure
2 The Current Sjtuatpn and Prob

lemns of Chinese Software Engi

neermg Cultivatpn

The fist 35 Nationa] Piot Colleges of Sofware
were authorized monp]. Afterg Years develoim ent
Chinese junjor and senjor engneerpng talnt cultivation
has accunu hted a ot of precijous experjence For in
s‘anc§ a series ofmove§ such as« Cultivation am

hi&h- 1eve, | engneering type and mterna 1ization>’7 “n_
Year mtensive cultjvatjon pattem” « Fmphasis on the
outcanpus practice’ and © on make the cultjvation
possess its own dstincgve ﬁ%ature;% and relax t@akent de
mang pressure
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At the sane ﬁn7e with the deep quest on cultva
ton and the continua] hHought and feedback of
sudents and sofware 'ndust]?’ the mconsistency he
ween college extensive cultjvatpn and entemrise jnten
sive demand becane clear And itbecame themostes
sentia] discrePancy on the supply and require heween
]leges and enterPrises In generaJ the requirements
of a canpany for talent are ajways concrete A fnostal]
the campanies expect that the fresgynan can master
sane kind of exploitation pnguage or sane concrete
skiﬂ’s and is aple 10 assune an assigmment independ
ently in a short tine  However  the key of co]lege cul
tvation  on e knowled€e megrality and ®lent can
monness SO there exjsts a cerapn disance on this as
pect beween college and canpany

At presen’t the major ofware colleges adopt «
wo_stePr cutjvation pattem pn the Process of engineer
ngmaster cultivaton That i pr the fist gradye only
the necessary course study no clear ma'p’r no cer@aipn
ttor The Practice classmanl]y adopts course experi
ments The students entr the canpany to practice i
the second grade This extensjve cu [tivation pattem {s
as ollows

Kumpus Cultiv zuin\ /

Theory
Study |

Out-Campus Profession Development w

continual
development

out campus

A4

practice Employment

Course | |
Experiment

First year Cultivation Second Grade Cultivation

Fran the apove schem§ although one Years out
canpus practice lessen the contradiction heween culty
vatpn and emplo}rnen’t
ween supply and demand there sti]] exts a serjes of
poblans which disPlay i the Period of Practice and
extend from the Practce The Proplans focus on the
follow ng

1) The extensjve cultivation pPattern ex;sts a clear
gap heween theory and practge

2) The students technijca] aphility cannot satisfy
entePries damand and the requirements ofpractict_e

3) W ithout He systematic tra inin{g the sudents a
bility on tean cooperatin cammunjcatpn analyzing
and so[ving prob]em§ etc are not good enoug; |

4) 'The blindness on study incied the blindness o
the Practce and emp]oyfnen,t and fmally affected their
career

Fran te aspect of the sudents feedback al
tough the« outcanpus Practee  lfssens the enPloy.
ment blhdnes§ pranote their whole Profssional] [ife

anhodyY the connecton he

At the same t'rnse a great nunher of
students fe]t« The exPerinents of the first Year dJor  t
work welt  « The sudy of he first Year is blind with
out any jdea of career Plan and stuudy Plan »o« W hen
we are familar with He theory tere  no chance to
Practce i’t while on practce of the second Yea’r weal
most pget a]] the theoy”, (On the other hanc,] the
feedback of the canpanies is« Most of the student’s at
the beghning have no theory and pPractical ab ility
and cannot assume any pPractycal jobs » TheY didre  t
disPlay any quality of h Bh leve] II" @lents

The lack of campus pPractice make sane colleges

on one hand
B

look for the off campus cu]tivation reources Many cul
tivation pattems appeared ke« Joint Cultivation be
ween colle€e and ccmpanyﬁ’, « custamizmng cultjva
tion’7 and even snd the students t0 professpna] prac
tice organjzation 10 cary out sane close trajmng Pue
0 he 8reat difference on ﬁealumj keme] pProfits he
ween colleg€e and canpany the training efect s not
good High trainng oos’t heavy purden of students e
conany cause these attanpPts fi] 10 make student§
campany and college satisfy And finally these cannot
became the manstream of talent cultivatpn patems

3 A New Pattem of Engneering Talent
Intensijve Cultiva tjon

Th i part is 10 sove the proplan s existng in the a
bove extensye cultivation pPattem throug€h the mnova.
ton on the nensive culgvation Patem of engpneering
talent At the sane ting:
cep’t as an mamnstrean of cultjvation pattelr) t0 as
sume the responsihility that cu ftivate the socia] required
talentunder new sjtuaton
31 Intensive Cuftivatpn Patem

The core concep t of Intensive Cultjvation Pattern s
10 solve the exjsting P1oh fms by a Practica] cultivation
patem canhinng« soft cultivation Jke study Suidance
and career P prr with« hard culgvation that synchro
nize theory and Practice’,
pattem is as -[oﬂozv:s

it discusses how H s con

The mtensive cultjvation

/ Campus Cultivation \ Out-Campus Profession Dev x’lnpmcn(\
wreer Theory

out-campus
-camy H» mployment
l practice

oftware
¢ workroom
(
k First Year Cultivation J/ \_ Second Year Cultivatior 4
e N o _

Fran the ahove schemse

Continual I

development

ts cultivation patem
possesses 1ich content halanced and reasonaple cultp
vatng schedule and content There are three mamn as
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pects of cultivatpn content

Firs;t use a half sudy perpd to enrich the campus
pmcticg setup all kinds of« software workroanr w it
specific d rection Exercise the students technica] and
canprehensive ap ility though teamwork

Seen fran the cu [tivation forr71 we cany out« Jtam
Courser cu]tivatiogl whith refrs 0 the sofwware ex
Ploitation ium§ and afo score course The students
who reach the requiranents can achieve scores after the
canpletpn of the Practca] exP pitation work Fram the
direction setting our college established3 directions of
sofwware workroan andy sub-directpns Please see the
Pllov ng

1) Techn ca] Sofware caegory nclude QEE .
m and Sofware Test workroam

2) Sofwware ()u tsourc ng category include Japan
Project and Furo. Amerjca sofware wotkroam

3) Bmbedded Sofvare category include anbed
ded sofwware workroan and empedded hardware worlc
1001}

Al the sofware workroans are hased on He con
cept of the sofware explojation It is he student who
is in charge of the b fram demand ohtapn and analy-
Si§ st cture desigp datapase desig€n 1o systan exP pi
atiog dePloy and esting W emanage the students ac
oor]ing © the campany sty © Practice the students

camprehensive ability The studens in the workoan
mamnly dd te Practica] Pogcts
ses And the 8udance team offers Practica] Heowy il
lustration On the tine schedulge we oPtinijze course
tjn§ and Put the necessary and optona] classes hack.
way] Every "[hursday Friday Sau rda}’ and Sunday
are theory sudy tin’e the other hree days as Project
explojtation tine

Seoondly we mntegrate regujr course cultjvation
systam w ith the « Ofware workroam»
and guarantee the synchmonjzation of the systan theory

’Ihirdly during course study period we ntroduce
a series of contents ]ike « Genera] Course Cultivation
Plan”, « (Course (Cultvaton Way and Features»’
« Practijce Base IntrOductim”, « Industria] Technical
Danand and APPlicatiorr and the like © the students
n advancg n order to stren8then freshmen s course
study Plan  lead he stdens © work out sujable
« study Plarr and « career Plarr according to their ovn
personalijty and mterest On Hs basi’s the students
can choose one direction to cary our course study and
project training

Taken he« software workroan»
er the detailed stucture of the intensive cultivation
patem is as fol]ozv:s

exPlojation exercy

related ocourses

as pheman carrp

/

Technical Software Workroom \ ﬂ)ulsourcum Software Wnrkroum

7 Embedded Workroom \

Technical REE NET Testing Eurc- America | ’(‘;”‘“‘ Project - Embedded l
Ability Software Software Software software :::;:\ l\r:r”}“ Hardware Software
Aspect Workroom Workroom Workroom W orkroom Workroom Workroom J Wurkrmm

Embedded

E REE NET Software Embedded Case Design.
: Application Exploitation Testing Japanese, Embedded Software Design and
& Technology : Platform: Technology: IT Japanese. CMM Programme.
§' k 2 scores 2 scores 2 scores Embedded System Theory
gl _
General [ Project Management : according to the company managing panern nmc speed, cost and quahl\ ol pmu.u L\plmlauon J
Ability — -

R |

the whole testing process.

LS,OE cultivation L -

Course guidance, demand guidance, career plan and so on

[ Software Engineering : Demands achieve and analyze . structure design , database design., system exploitation . role playing in l

3 2 Dstnctive Features andMain Poblem of n.
tensyve Cultivatpn Patte m

The reason Ppr the mtensive culgvation t0 he He
18 that it has many distinctive features
The students cultivated by this Pattem possess hasg
systan heor_y Practica] meory technica] explojt@atpn
and teamwork ability It has recejved wam welcane
from studens and canpanjes The mtensyve patem al
SO soved many Prohlans exsting n the extensive pat
tm The folpwing is a summary of its fatures and s
utiong

The fo]lpwmng gives a href introducton to the con
ent of the tabLe

main strean

No (Cultivation Pattem Features Main Proplen s sojved

The intensjve degree is con
1 sistent with the industria]
denang
The genemr] cultvatin {low
ismore halanced

Barrier in the connectpon of
@alntsupp y and dem and

Prob lans  of
Flow gap

Cultivaton

The taching or€an zaton is

3 more reascable Oneness of tutor gudance

Adeduate progcts and Pos

4 sess rea] and practial The students Jack technical

backgroung

Caonpany Managng Sys
5 tm ProjectManaging Pat

tem

&b ility

Prop lams on the sudents
discPline Pprofession sensi
bility and genera] ability
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Feature]: the division of cultivation d rections is
we]l sinateq And the intensijve deBree s consistent
with e canpany demand

The« Ofware workroarr coul satisfy the need of
themajor units for the sofware talents The students o
vercane the diffculty of blindness in the course Studg’
and becane more active and definite n Hejr career
Plan Tt cleaned away the matching barrier n He
process of practice base chojce

Featre), make the talent cultivatpn fpw more
reasongh e and every cultivation part tighter

The« sofware workroan ® pPay more atten jon on
the Para]le] cultivatpn of the engineering exploitatpn
ability and basic theowy ability which solve the Prob.
m that the co]leges pcusmore on Heory than ahility
The caurse sudy and eng8ieerjing practce have a closer
connection and soe camplete]y the Proplen of ability
deficency (On one hand
fram the canpanijes hecause it Jessens the Pressure of
the canpan s « reramn® of the ntern On the oty
er hand te sudents achieved Project explojatpn a
bility and can assume the exp pitation tak qukly So
the Practice quafity $ mcreased and ajso has a deep
effect on the successive jtan mplan entatiogl paper
writing and employment Therefore he students think
highly of this Pattem

Featureg)' The teaching oanjzatpn Smore rea
sonable in the Process of #lent cu ltivation

it recepved wam wejcane

It over
cames e Phenanenon that {focus only on disseratpn
utorng n he traditonal patem

There are wo aspects ()n one aspec; sen fram
the« Sofware W orkroan» ilself the work oan adopts
themethod of €am &gu ﬂanc,e hat i§ every workroam
has one chief tutor The whole team s canposed of ex
Perienced teacher’s senpr pomgraduate,s and canpany
saff The tans assume together the guidance of the 1
'n exppiation (On anther aspect
whole cultivaton process the« engineering wuwor »
dissertatpn tutor”’ and « out canpPus Practice utor
foomed the cultivation tean and assune together he
gujdance of the whole cultivation process

Engneerng tutor § responsihle for the Leneral
woitk of first 8rade s « Sofware Workroon’: and the
cultivation of the students Practjca] explojtation sk ill
and canprehensye ahility Disseraton wor s n
chage of the d ssertation writing guiding and chec
kmng after pIaCtic’e outcanpus practice tutor S re
sponsihle for the Suidance of e operation Proplems n
the Process of practice The following is the fom of
or organjzatpn

seen fran tHe

Cultivation Tutor
Organization

— ' ]

—— C

Engineering

Practice Tutor
['utor

Degree Tutor

Feature 4 Adeduat pPmojects possess rea] and
practica] hackgroun

All the explojation projects n he workroom are
0 engage n fe Practica] apP]ration and
exp bitatia} or exercises on the canp eted itams The
exP pitation tasks mn through {four samesters of the first
year The tme s contnua] and centa] It 8ets rid Of
the fomer d sadvantages ke Joose expPerinenta] tine
and madequate trajining quantity and makes sure the
practice resu|t Fmally the stidents possess practica]
techn ca] explojation ability hefore graduation

Feawre 5 The « Sofware Wotkroom» adopts
Canpany Managig Systan and ProjectManagng Pat
tem 10 exercie the sudents ocamprehensive quality
and ab ility

The canpleted Project quality will not he the only
examnng jtam The evaluatpn contents of the final
score jnclude swdents  attendance work pg attiude
tean spirit quick kaming abiity analysis and Prob.
lem_ solving ah i]it;y canmunication and organjzation a.
bility The canprehensive score wi]] be sent © the
Practice pase as one mportant refrence and evaluation
index The exercjse of the« Sofware W orkoan» wil]
improve the sudents devoted sPirit and camprehen
sive abi]iﬁ’/ and Push the course of e students pPra
fessiona] deve Jobm ent
3.3 The Practree Efectof« SofwareW oikgroom»

Sofware Colkge of Shandong University attempted
0 aultvate student engneerng exPlojation apility
according 10 the course d rection sincennns. The early
trapjng was mamnly ahout course exper‘men’t
teachmn€ Due t0 its sna]] workload and pose training
t'rn’e it achieved a certan effec,t but there was a hig
distance t0 the requirament of the canpanies
the colkge started t© conceyve the mtensive and specif
ic« SoﬂwareWorkroqn’,
tion pattern had a 8reat mfluence on the students

The fist 8oup  ofgg students had four« Soft
WareWorkroonsy: QE]}; ) NEl‘ Embedded and Ja
pan Project Take pEE « Softvare W orkoan» as an
examPle This wotkrooam guyg ng team is canposed of
college teacher§ techn ca] backhones of e enterpri
ses and thhe senpor post€raduates with Jong tem ex
Ploiatin experience fran the Colleg€e Mfomationize
Laporatory Pro{essorLiXueqing d rrector of heworlc

rea| cases

case

Since

the mnovation of the cultva
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oan s the chief teacher of pEE course of Software
College His pEE APPlicatpn and Exploiation Tech
nojogy s ranked as theppgy Excellent Course by the
Mnistry of Educatipn Professor [ i has been in chage
of the colkge mfomationjze constmctiox} and accumuw
hted a Sreat dea] of experence and materg|s on hoth
theory and Practica] pProject exploitation ‘The Other
teachers are alo the tan menpers of pEE course
and have undertaken course teach g and Project ex
Plojtation formany Years The 8uiding teachers fran
the entePrises are aljso the technical hackhones on pra
Ectexploiation

After the estplishment of « Sofware W onc
0am”, due to i advamage:s apundant project re
source {or traininz%r trainmng itams close 10 he
sudents  daily sudy and lif outsanding 8ud hg
tean  sinple © canpleate exploitatpn procedure
lng and stahle exploitation tine it 8ot over the di
ance peween he students and project§ and mnspire
the students interestand zest © the software explojta
ton Afergqq Week§ many students can assume te
technica] exploitaton task assigned bY the Project
group At the same tin§ because the Project exploita
tion adopts campletely e concePtof ofware engneer
'ng the development of Practgca] engmneering in proved
greaty the student® understanding and application of
many theorges andmeﬂqod§

For the workroan m anagan ent on one hand the
wotkroam adoptsmanagan en t Pattern of entePries on
the other hangl for its enphasys on working atﬁ:[udye
team Spirit leaming abi]ity Proplem analysis and sQ
ptiop omanpgation and communicaton abﬂity both
technjca] and camprehensive ahility and woikroam
managemen’t have achieved satisfying€ result W hen
these groupPs of sudents enter the Practice hase next
yea’r pr per Sreat mpProvanent on se H,knwledge

techncal ability canprehensive personality and Pro.
fessona] conscijousness  Hey must he welcamed and
affimed by the enterpPrises

4 (Concluson

A fter severa] Years quest of engmneerng cultva
tion panen} the college surmaried objectively the
proh kms of the orgimnal extensyve cultvatpn patten}
carried out actively the attanpPts on fe Proplan soju
tiog put foward an ntensjve cultivation pattern  This
pattern makes the college s cultivation directjon more
specifi’c and accord with the entemrises taknt de
mang

A lthough these new patems offer the correspond-
ng sojutions t0 He orgmnal prob]em§ we recognize
thatno pattern js perfect For the next SBP the coL
le€e wi]] expJore sam emore Profound prdolem§ Hrex
ampLe hov © do we]] the Process managament of the
« Qoftware W orkroom» o How t0 pntioduce enterprise
culture and rnanagem'ent systm t0 the cultvation
process and exert the relative fanctiony A ]l requijre us
: spec ific
management and ntensive cultivatpn W e expect that
the cultivating effect will be petter and accor] hetter
w ith the socija] need by means of simmary and soJution

0 solve then bY reasonah e managemen,t

of the emerging poplens in the operation pProcess
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