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Abstrac:t (Good sofware engineering educatin plays a vita] ofe © nprove the sofware develppmentab iliy I Chin(} many software
engineering educatin nstiutons have peen estaplished in recent Years (Current research o the sofware engneering educaton jsmost
IV foaused mm he certain cancrete courses and hody ofknowledgt; whicth lacks he view as an inte€rated education process How 10 e
valuate e nstiutons educatin capability and how © heP hem to mprove heir capability is a critica] issue ? This Paper descries
amode] prmeasurng the mauriy of sofwware engmneering educatm procc%sc§ wh ch leverages thc(j\/]]\/[( Capabiliﬁ’]\/[amriﬁ’]\/[odcb

of sofwvare process We call this mode] SEEDU-CMM ( CaPab ility Mawrity Model for Sofware Engineering Educatiay  SEEDU-(MM
s used © evaluate the caPah ity of the sofware engneering educaton institution§ aswel]] as 0 provde 8uide for than © inprove their

education quality
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1 Intruduction

Smnce the end OfZOO], the M instry of E ducation
of P R China started the Project of Pipt sofware mn
stitute’s which mitated the fomal sofware engneerng
educatpn i China n that sense n orer © mprove
the sofware engmneerng educatpn quality 1t 1S mpor.
fant to research on the softvare engineerng educaton
that fits the sjtuaton of Ching aswe]] as the category
zation of ofware engneering and canputer scjence angd
technopgy disciPlines together with their correspondng
parts in the mtematpnal canputing disc P [nek'’  The
Sofware Tnstitute of Nan jing University has done sane
research n { area where a mper canplete Ofware
engneerng curricujun s €t up pased on fe teaching
practicé?’  This systan provies a 0[id hase 0 ensure
educatpn qua]it}_f Meanvvhi]g: its sofware engneerjng
educatpn quality assurance systm j stup © fomal
ze the education and train the hBh end sofware @l
ent¥!  And te comesponding softvare systam © ajso
mplenentd t© support e qualiy assurance systan
policy successfu] V" However the ahove eco systm
provides a good sojution hat ta€ets on the case of the
Sofware Jnstitute of Nanjing University and it cannot
be applied directly pr mproving the sofware engineer
ng education n genera|
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n statistic§ the need Ppr camputer related talents
in he China job market is the next 10 the higest
Therefor? there are quijte a fow nstjtutions of sofware
educat'pp such as Natpna] Pilot Sofware 1nstitute§
Sofware Instiutes universitiqs and college_leve]
technopgY mstitutes [t smost mporant 10 provide the
evajuation on thejr education capabilit’y 0 provide a
reference {or recruitph€ canpanies and govemment fp
nancia] support decisions However this is quite d iffi
cult at the current stag§ as here ;s no genera|y ac
ceptah kb standard pr the evajation (On te oher
hangl these nstitutions algo need a sujtahle scheane to
mprove themselves

It is Possihle 10 Ove this Proplan using process
mode] A tPica] process includes three part’s process
definition or descriptiog process uans{e; and Process
execution [Education is a proces§ in essence I this
edJucatpn proces’s the Process definiton or description
s the education method and curriculg
tansfr s rePresented as through a cer@an way 1o ac
knowledg8e a]] teachers wih he education process
methad and practic§ while the Process executpn S tO
endure teachers Perpm the education actyvities accord.
ng © the defined Process and meha] Wwhich s he
building of the educatpn quality assurance sysem EV.
ery process has mputand outbut Tn te process of edw

te Process

Emaj] dongshadqw software njy edu cn
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catpn hoth he input and the ouput are he object of
educat‘pgl 1 e students Sin jlar t©0 oher plocesse;%
the qualivy of the output dePends higely on the quality
of he Process itse]f Therefor§ it 1S essentg] 0 re
search on the inprovement of the quajty of the educa
ton process 1o fulfil] the goa] of mproving thatof the
educat'pr}

Th s Paper is divided mto three sectins This first
sectpn ntroduces the current research on the education
process The second pcuses on the descriPtpn of an
educatpn processmaturity framework ‘That }s ? based
ay different lJevels of maturit’,y it sbecifies fe major
as[.)ect@ as wel]l as  tPjcal conents t© mprove
each léve.l A]sg) ‘Ehl% sectin descrpes the typical
ways 10 apply the maurity framework The last section
discusses furherwork 10 detaj] framework content 10
ncude ke pest practice wih i educationa] area and so
on

2 (Current sjtuaton

Current sofware engpneering education research
mapnl focus on the building of the hody of know dge
curricula and systm
EEE and AQM are the famous ones anong tham They
co-Published CCSE (- Computing Curricuun-Sofware
Engineering and SVEBOKp004 ( Sofware Engineer
ngBody of Knowledgq inppod " ¥, Which is refer
enced bymany research n the softvare engineering ed-

education quality assurance

ucaton area

However it s stil] lacking of the systanatc re
search on ﬂ;e education process itself especally the
educatpn processmaturity This Prevents the research?
resulss as guides 10 inprove fe education process and
qua ity
3  SEEDU-CMM ( CapabilityM atury

Y M ode] for Sofware Engmneerng

Educa tion)

Using the Process concept t0 research on educa.
tiOI;l the education activity as awhole $ regarded as a
contto]lab]§ measurahle and mprovahle process W ih
awe]] defined maturty ftamevvoﬂ,{ the aPects of dif
frent levels of education Process maturity are de
scrbed and thus © mprove the education process A
wPical mproving process is[ 6]:

1) Evaluate hemaurity 1eve,1 by camparing w it
the defined Process aspects t0 understand the current

educatpn process st us

2) Decde the directpn of inprovemem§ through
the defin ition of idea] educatjon vision

3) (GGenerat the actpn Plan |jst pr impoving the
educatpn proces§ for prioritiza tion

4) Set up the actpn plar’l which s used as the
gude t0 mprove education process

5) Provide required resources to put the mprove
ment Nto practicg

The franewoik described in H©© Paper we|| sup
ports the apove education process nprovement steps
W it this fmnqewoﬂ’{ the education nstiution is ap e 10
acknowledge its own status and understand the areas to
’rnprov§ thus makes the mprovenentmore effective
and contpuously

A SEEDU-QVIM Franework

Refer 10 the way 10 ndicate e evolutjon from in_
maure 0o mature n the sofware process capahi]ity ma
turity mode] tere are fijve levels of education pProcess
maturity re,cognized the injtal 1eve,1 the managed lev.
e’l the defined 1eve, 1 the quantjtative [Y managed 1eve’ 1
and the obtinizing kve] Each leve] § based on the
prevpus one The {olloving describes the aspects i
each leve] and the tpPica] mprovements for each of
than

Initia] leve] Tnstiutons in hs keve] barely ac
campPlish the de.sired educatiog but the Process is ad-
hoc There § no hasjc educatpn flow regu]atiop or
definite education ohjectives or detiled education
p]an§ or scoped education C(’Jnten’t orpre_defined cur
ricup The course armngement |es on the avajpple
personney] pbut not the acual need Therefore fe edw
catpn qualjty mostly relies on the Pecific mstrucor
which means there is no guarantee of the quality ’Ihijs
For
those nstitutions n { s leve] the tYPical mpProvements
they can take are ’

Set up the defined education op jectivqs
Establish detajled education plans and enfrce

then wih managem ent

Build the curricula based on the knowledge

the educatpn quality is in an unknown stats

system
Set up and enforce e equcaton quality assur
ance systm
Managed leve]
basic aspects ofmanagemen’t not mly the pasic teach

Instiugons n this leve] has the

ing activites There are relative canplete body of
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knowled€e sysem and curricula huit on P of course
leve] or related coursemodulé? A ko he defined ed
ucation oh pctives are setup acoordngly Detajled edw
catpn Plans are estaplished t© fulfill the edJucation oh
jective§ and they aremanaged and tracked during the
actua] education actvites There{OI,e the educaton
Plans can he perfomed and thus the education ohjec
tives are achjeve] There are corresponding education
qua ity assurance mechanisn and educaton process jn
storage and share
it can adjust he course or course

Hmation measurement analysis
mechanjsn  Thu s 7 ’
module according t© the ndusty requirement For
those nstitutions n ths 1eve7 | the major aspects of the
edJucatpn process management are that the courses or
the coursemodules Jacdk the unified inte€ration There
f)r’e the tyPica]l mprovements {or than arg

Buid and mantamn disciPline leve] bady of
knowed8e system and curricula

Build and maintain disciPline Jeve] canplete
educatpn plans

Buid and maintain disciPline Jeve] education
proces§ define fe course mandatory and elective ac.
tvites accor]ingly

Build the feedback mechanisn on the dici
Plne Jeve] 1o actvely respond © the ndusty needs

Defined leve] stitutions p this leve] have huilt

camplete hody of know edge systan and currjcula A so
with ocorresponding mechanigm © ensure the effective
and reasonahle course setuI’D the coursesw ]| cover the
whole knowled€e stan asmuch as possﬂglfz while a
v idmg the overlap of He same knowledg€e points in dif
frent courses?  (On the ©P of this themandatwory ed
ucation actjvities and contents aré defined conceming
the specialty of diffrent courses Thu§ fistructors are
ahle v arrange their course content and teachng plan§
and the educaton quality assurance mechanisn is huilt
tend ng toward Perfection 10 track and manage the edu
catpn activities W ih this feedback mechanisn} the
mode] can actjvely respond © the industy need How
ever this response s not ad hog but shou  bhe coord
nated on he disciPline leve] That i§
team {S fomed {or bu ilding know dge %YS‘[HI} curricuw

a majntenance

b and qua];ity assurance system on the disciPline 1eve’1
and evauatng the education Process status regularly or
by incident driven t0 mprove the education process

For fose mstitutons fa]ling o this kvel the man

agament {S not data centerec’l but qualjity contro] cen
tered Theref01§ the typica] mpmovements {or Hen
are

Set up and man@n QUantifiedQ chjectives n
the disciPline Jeve]

process perfom ance

t0 charactergze the education

Build mechanisn in the quality assurance s
‘[&’r’l © ensure the quantified opjectives are fulfilled
Quantjtative]y m anaged 1eve:1 n this 1eve,1 nsty
tutpns have setup the quantiative oh jective,s such as
course coverage teachpg tine 8rade distibution  and
deviation mng’e for characterizing the education
process Performance W ih these quantitative objec
tives detajled edJucatpn Plans and the corresponding
qua’lity assurance mechan gm are huilt © flfil] them
The deviaton heween the edJucation plans and the ac
tua] process can he identified and reduced accord ingly
The quantiative mode] is able © analyze sttistically on
the data colected during the education proces,s while
the analyzing resultsw i]] 8uide the education pProcess jn
the future thus fe Process {s more stahle apng wih
tine Fo,r the nstiutpns n this leve71 theyY have ade.
quat Procedura] dat collection and focused on stah]ng
it lacks he adjust
ment and mprovanent {or the education process ise lf

the education pProcess However
. 2

So the WPical inprovanents Pr them are
Build andmamntan root cause analysi and pre
vention mechansn
Buid and majnt@an the mportmechanisn {or

new educaton mefodojogies and education processes

OPbtin izng leve] nstutions n ©s kve] has built
the risk cause analysis and Prevention mechanjsns
There s the ded cated tean t0 discuss reQular]y on the
prohlan s occurred durmng the eJucaton proces§ and to
solve these Proplems fran source soO that the sane Proh.
len does not re occur In additior} itsetsup the crite
ria tomanage the inport of new education process and
methadolegy In generaﬂl the new process ormethodol
Y w || be expermented n a snal] range to cojlect e
nough data for anal}'si§ and then fully import the effec
tive new process ormeHodoloBY For hese 'nstitution§
persisent oPtinzatpn on the education process is ha
bitueg and the education qualiy s mproved contnu
ously

B AbPPlication of the SEEDU-(QVIM  fran ework

The SEEDU-CMM mode] descrihes the evolution
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of the education Process fran jnmature {0 mature
There are w0 approaches © apply it

- Build the corresponding educaton process eval
uation systan bhased on the franework The systan s
used to evaluate he eve]ofa certajn ejucaton mstitu
tiop by camparing t0 the tpPica]l aspects defined i
each maurity leve] This evaluation resultmakes it
clear t0 the mnstitutpn ahout its Pros and cons and
serves as fe startng popnt 10 inprovg:

- JtpProvges the Suide t0 inpProve the education
process As the franework provides fe oute 10 the ed
ucation process maturir}’ any mstjtutpn can Jeverage
the evajation Iesul‘gs and desi€n the sujtah e mprove
mentp pns by referring © thematurity goa]

4 Future work

The ahove stated framewoik captures the typical
aspects of the education pProcess n each maturity leve]
which 1S enough to meet te goa] of process evapatién
and inp ovement H(Jweve7r there s same further work
ahead

Detailing of the SEEDU-QVM fran ewotls conteng
there s wotk on the definition of process sections that
are related with the_; educatpn proce5§ referring to
themethod foromanging the Process secton in (VM ]
Canhined with the best practices in the educaton area
thiswork wi]] enrich the framewotk content and make it
easier 10 apply

Design of evaJuaton survey (One of the mportant
usages of this framewoik s t0 evaluate the educaton
process In order 1o assist the eva]uatiOI} 1t 18 worth
while 0 organijze a well.desBned survey to help judge
the Process aspects

APPlcaton jn oper educaton areas Most the

current stataments are focused on the software engneer.

ng education area and it s pecause of its unjqueness
Howeve; 1t 8 both challen8ng and si&n ficant 10 jnves
tBate its extensihility 10 other educaton areas

5 (Conclusjon

The quality of the education pProcess jte|f 1S as in_
portan} and thus deseres attentiop as the Perfection
of software engineering hody of know edge system  cur.
ricup and quality assurance ystan The capahility ma
turity framework Presented i this Paper can he used as
the evajation sYstm’l 10 heP msttutions understand
their own staus [t can aJso be used as the guide 1O
heP them improve the eJucatpn proces§ therefore to
mprove the education leve] and qualify

References

[ 1] Sofware Institute of Nan jng Univesity Curricuja of Soft
ware Engmneerng n Nanjing UniversiQ’ 2007( mn Chi
nesq)

[ 2] FHAO Q 1O B Desgn of he currjcula in software en
gneering (4, CEIS-SDE 2006 Proceed ings 2006

[ 3 Software Instjute ofNanjingUniversﬂy Education Quality
Insurance in Sofware Instjute ofNanjingUniversir_Y 2007
( n ChinCSL),

[ 4 RONG Guoping SIAO Dong 7ZHAO Zhihong et a] A
W eb Based BodY ofKnowled& and Currjcu Ja MV anagement
Sysway G, CEISSIE 2007 Proceedings 2006

[ 5] WATTS SH Characterizing the Sofware Process A ma
uriyy frmewory j  IEEE Sofware 19gg

[ 6] BOURFQUEER DUPUIS R Guide © the Softvare Engi
neering Body of Know led€e 2004 Versicn[ M] . EEE CS
Press 2004

[ 7] Sofware Engineering p004 Curricujum Guidelines for
Under8raduate Degree Prograns i Software Engineering
A Volune of he Canputing Currijcula Serjes Aug 21
2004 EEE AQM



