46 2
2007 12

ACTA  SCEENTARUM  NATURALIM  UNNERSITATIS SUNYATSENT Dec

) Vol 46 Sub o
2007

A Contrputon to the Concept and PhilosoPhY of
Industry_O riented H €her Educaton *

HUSSEY Matt IAWIESS Deidre WU Bing OSHEA B rendan CARROLLDave
( Schoo] of Camputing Dublin Institute of TechnojegY Dubling  Trehnd

Abstract A turhulent re engmeering of h 8her educaton and h gher educaton nstiutms s undemway jn many countries across e

worl] 1© achieve amore drect and Pro active engag€ementwith society in genera] fhan ever hefore This Paper presents the aufors

sugestons on e conceP s and Ph 1osoPhY of qualityassured industrtyoriented h gher educaton hased on the close cooperaton hew een

DIT and HH: particular]y on the recently canpleted EU Asi-Link EMERSI)ON Project in refation © sofware educat‘pr,l as a construc

tive contrputon t0 he Process of re engineering higher educaton
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1 Ihtoduction

There s a deep. 208 review and re_engneering of
higher educatiog its e and institut'pn§ undeway
throughout the world Technolegjca] and societa] chan
ges have huffeed te universities and other higher edw
catpn mstjutions and revealed shortcamings i their
services t0 the canmunjties and societies n which they
existand on which they depPend {or their contnued vi
ality Together with natpna] and ntemational govern.
ment agencies he mstiutons have heen strug2ing to
fuly understand the prees of change and their mpJica
tons and 10 {012 a new f and identity as more ap.
poopriate pmers of the mtellectual leadershiP of this
changing society" I

This stuggle §s far fran heng over

Newv and sane o and neglected made|s of higher
educatpn with Potentg]ly mproved matching t the
needs of soc ety are heing deve]ope(j re_developed and
evaluateq

‘The Dublin Instittite of Technopgy ( DIT) and its
predecesor colle8es have an historica] legacy of 17
Years of h 8her edJucaton Provision with an app]ied
technopgicaJ Vocationa’ | Professional and ndusty.a
rien ed emphasis man]y for young peop e in Jre png
but increasing€ly m other countries n Furpe and he
yond aswe|] This enPhasis has prepared Young people
for technician and grajuate enploy¥ment in a wide range
of scientiﬁg engneering and pusiness areas DI
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served as midwife i Dublin and Ireland for the elec
tricity te]ecamnunication§ water and sewagg: trans.
pogt oonstnlct'pl,q chemica] and pharnaceutica’t] hos
pita] hborator;y retai] and wholesal husiness and man
agenentand associated revoltons since 1gg7. It has
done so froug, producing the skilled wotkforce that n
toduced and mamntaped these energng technojogies
by offermg repvant and up_-todate mndusty. orented
educat'pgl trainng and research progranmek? .

DI has stongly retamned hs mndusty orented
approach to higher education in the current Phase of
dustria’l soca] and econan ¢ develobment that has
been fuelled Principally by the mnfomaton technoogy,
canmunications revojution of the past thirty Years o
DIT is now secking tomeet the challenges posed by the
en erging know kdge econamy ijn Jreland Noton ymust
itcontnue tomeet the immediate danands of its Jocal
commun ity and econamy but it must also proaden its
Perspective © meet the needs of Jreland as a player n
the broader U and global cammunit”  Thi chal
lenge is pm idahle and mPacts on a]] aspects of higher
educatpn policy and delivery Itwill require the higher
edJucatpn nsgutions 10 apsorh al] the lessons of ear]jer
successes © gujde the necessary re engjneering

Same nitja] reengneerng stePs at mstitution Jeve
e] and mPlenentatpn Jeve] are afready undeway with
nDI[ In the area of [T education significant enhance
ments 0 the content stucture and delivery of e pro
granmes ofﬁ:red have heen made tomeet the needs of
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the II' ndusty in JrelJand® | The intematona] co]laho
rton jthas estab lished with China is a sEnificant indi
cator of its wider perspective on the gJoha] carmunity

‘The Chinese goverrment has heen pnterested m the
experience of DIT in education orented t© e [T ndus
Yy sincepno] and facilitaed the onoing collahorative
Ink beween DI and Hatb i Institute of Technojogy
( HII). The hi8hlBhtof this collahoratpon has heen the
recently canp eted 3- Year( 2003 — 2006) FU Asge
Link Project temed the EMERSION Poject EMER-
SN was devised 10 nvesti8ate he adaptaton of DIT's
appmoach 10 I ndusty oriented education at hane n
Ireland 10 the conditpns and situaton m Harbin n Chi
na Jtwas one Pilot experinent n the Chinese govern.
ment s effort ©© refom s manly theoretcally based
higher education systam so as © hettermeet the apid[y
evolv ing indusﬁi%l econan € and socja] challenges n
China® "I,

hvestigating and devising the hestmechanigns 0
achieve high quality ndusty_oriented education has
been the majin focus of DI throughout its existenc’e
including this recent colphoration with China The a
chievement of the EMERSI)N Project has heen to suc
cessfu]ly develop an industiy_orijented education mode|
for softvare educatpn n Chmna This successwas hased
on the experjence of a]] the pPartners and their willing
ness 10 ckarly dentify te challenges and requraments
in China and then © devepp and mplment a mode]
tomeet these This project has provided many striking
lessons © those mnvolved and these Jessons can he oOf
great vaue 10 the w der higher education canmun;y fa
cing sin jar challenges DIT's expergence in the area of
II" education provides a usefu] case sudy for hi8her ed
ucation mstitutions facng he chalknges of re_engmeer
ng notonly in I education hut ©0 a consjderable ex
ent jn a]] academic areas

2 Industry () riented Educaton

The mapn outcane sought of mdusty. oriented
higher education $ the achjevanentof a snooth and ef
ficient transiton {ran recent graduate t0 Productve an_
ploYe§ and ultinately to entepreneur; enployer The
dea s 10 elin mate the frequent need for extensive and
expensive on he b training of the new grajuate re
crujt 10 the workPlace Rather the new graduate recrujt
shouH becane a productive manher of staff very soon
after jommng ke workforce The laer tansiton of the
anployee to entrepreneu,r ndivdually orwit, a tean
of Colleague’s would a]so he considerah ' facilitated

It 1 the authors view 1}121"[ pr success the
processes of industty_orented education must he char

acterised by the development and mmplementation of an
educatpn qualj®y assurance, enhancenent system wih
sujt@aple procedures and a strong ndustry nvolvem ent
and a nunper of k€Y pro8@ramme Jeamng ou an es mn
cludng

( 1) acquisition of expert'ﬁ§ theoretjca] and prac
t'pa’l n the disciPlne t© the standard nomally re
qujred for the degree award

(2) avarenessy experience ofworking€ m the mn
dustty context and tHe fi]] rang€e of rehted houndary
oond 1tions

(3)
wortk ing

(4) ma
]lective projects

( 5) possesspn of discip]‘n’e
nter Persona] canmunications skills

(6) acceptah e persona] and socia] hehavpur for
wotking n the ndusty setyng

(7) camm m ent 10 Professiona] and career devel
dmentand [ifejong ammng

(8) possession of a Persona] portpio indicating
many of these attrjputes

(9) awvareness of the 8pha] context of the ndus

pPractica] experience Of multy leve] team

managen ent canpetence

n mndividua] and

ntegrity and £ood

uy

Such an approach would offer rewards 10 e new
graduate§ 10 te higher education institut‘pn§ 10 the
ndustries they serve aswe]] as 10 genera| socja] cohe
spn jn society The Young graduates would he shaply
atuned 10 the Progssinal industty enviporment The
nstitutions would be helped t0 Provide more relevant
prog8rammes and Ieseamb and Producemore employa
ble ndustry oriented 8raduats The industries wou [
then be n a 8ood Position 10 recruit hetter Prepared and
more Productive anployees aswe]] as acquiring a w g er
inte]lectua] hinterland and the Potentia] for relevan t and
frujtfu] research and development outcanes A more
genera] outcane would he the Potentia] pr inproved sa
cia] advancenent and socg] cohesion 1 society
3 Salent Features of Industry and

Hiher Educatpon Institutions to
day

Al sectora] mdustries havemany genera] and spe.
cific characterstics In this discussion ndustty has the
widest connotatpn and mncludes manufacturng and
service hduswie’s agriculrurg art and Cultur? busi
tradg: rransport
men,t nergovermmenta] and jnemational agencies

Industy undemins large extent
though the Provision of Projucts and services t0 the

ness camm erce and also govern
2 2

society o a
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marketas we]l as enplo¥nent and incane {or citizens
Increasngly industy explojts constantly developing ad-
vanced technologies and autamation Most industries
and their ram fications and operations span the glohe
and operate mmany countries on ajgq-hour hass and a
globa] scale The rapidl chang€ing profiles of d ifferent
ndustries have deep repercussions on peop s and their
socja] orders and socg] cohesion This dynamically
changng industy and socie®y requires a work force w 1H
an nte]lectua] fomaton and canmiment to ]ifeJong
leaming so as © enaple the peoPle mvoled to cope
with and master he changing technolgica] functpnal
and behavioura] demands of this increasingl globalised
worl{"

Just as industty and the society it serves are i
contjnuous development and rapid chang§
higher educatiog w ith unjversities and sinilar nstitw
tons i1 a]] countries n a state of ﬂpg

One efment of the rePose of the higher educa
tion mstitutions 10 this state of flux has beegl at the ur.
ging and msistence of their govenrnen1§ 0 open thejr
doors towiderparticipatiog tomore acadan cally weak
sludent§ tomoremaure student§ o studentswith dis
apilites and 1© students fran oher counties This
measure Or range ofmeasure§ has added © the state
of f1u>,< and indeed t0 a Phase of rapid grov th and ex
pansion of the higher educaton pstjtutions

Another elanent of e response has heen he de

SO also is

velobment of quality assurance procedures to seek to
Suarantee 10 student’s govenments and society n gen
era] hat the academic standards achieved and the skills
and campeences acquired by students and Sraduates n
the new Jar8ermass education nstju gons are canpara
ble to or superior t0 Hose ach eved n Prevpus genera
tonk™! W ithin the Particular conext of [rish higher
educat‘pgl it s notahle that e deve ppment of effec.
five quality assurance systan s has heen a sign fficant as
pect of recent revews of higher educatiq,q now re
quired under legislaton'> 4131

The higher education mnstjutions have ajso pegun
10 engage in frequent self study and strategic planning
seeking o extend and deePen heir mvovanent i and
active en8agmment w ith the west range of elanents
and aspects of society (ne frujtfu] mode] pr this ne
wer wider engaganent s the develoPment and inPle
mentation of industrY_orientd educatpn Programmes

4 Qualjty Assurance in [ndustry. () ri
ented Educaton

Ensurng an ethos of quality enhancement s fun.
danenta] t0 ndustty_oriented edJucaton and must he

the ain of a]] stakeholers involved This ethos must
pervade a]] aspects of the educationa] prog€ranme and
SO it $ necessary that al] stakeho]der§ acadamic and
adm nistrative staff of the hig€her education mnsttution
and industy staff take responsihility for he quality of
theirr ndvidual canponents hy alo pr the integration
of hese canponents Teamwoik  a hasic reujranent
The qualiy assurance system Of Procedures and stuc.
tures s a framewotk t0 facilate this teanwork anongst
the stakeholders¥
4 1 Quality A ssurance in Taught Progranmes

The duality assurance procedures first cane nto
play at the stag€e of Proposing a new pro€ramme and
constructing the case for the Programme hy a develop
ment team  This case needs © be based on ndusty
and society develobments and needs and on the avajla
bility of requisite resources  Authorjtative nput fran
ndusty and ot er professjona] and goverrment agencies
s essentja] 1 estap]sh ng a fim foundation {or the Pro.
granme The case must jtamize and give evidence {for
the industty needs the feasibility of the Programme ob.
jective; the Jeam pg€ outcames and how these match
the mdustty and society need§ te ndusty support for
the Prog8ramme and the resources hoth human and PhYs
ica] requ jred 10 offer the Prog€ranme

A fter the proposed Progranme has heen give out
lhe approva] by the hi8her education mnstiution the de-
velobment tean has 10 develop and document the can_
Plete curriculun {for the Prog€ranme The Progranme
docum entmust Provide the ains and Jeam ng outcames
for each stage and eachmodul’e the detaiked sYllabus
of each modJuke ncludng teaching learmming and as
sesgnent straleg'ﬁ’s the arrangements {or ndusty m
but and guidelnes for specific aspects of the Pro.
gr;mme( e g student handhodk for each stage ndus.
trial placemen’t fina] Year and oher project’s etc ).
Assistance  advice and nvolvement hY industry repre
sematives’ in heprocess of drafting this docunent is es
sentja |

The progranme must next he validated by an inde
pendent pane] of @<pert’s withmanhers fram hot, aca
dene and industty This valdation pane] visits the
stitutiq,q meets the Progranme tean and considers the
proposal in det@i When the Proposa] is adjudg8ed satis.
fac ory posshly afer the inclusjon of recanmendations
by the pPane] tHe Ppane] recarimends tat te P
granme he a,pp oved 0 he offered t0 students and that
successfu] students on e pro@ramme he e]i€ihle {or the
de8ree or other award of the higher education mstitu
ton

The Prog€ranme canm itte§ with academic and m.
dustty menbet§ manages the overa]| delivery of the



) 46

progranme as specified n he Programme docunenj[
Assessments of the students Provide vi@a] correctye
feedback within the quality assurance ystan and are
adm injsered as specifiegd n the Programme document
under the regulations of the nstitution Extema] exan.
ners are an essenty| e fment of extema| pPeer review
relation 0 assessnent and hoth an acajenic and an
ndustria] extema] exam jner should he are apponted to
anpPhasjize and ensure the ndustty orientaton of the
progranme and its learning outcames

The assessnentboard a pmalmeetng of a]] n
ttma] and extema] examners invo]ve(j detem jnes
each students results for e overa]] assessnent process
for a given stage of the programm,e guided bY the Len.
era] pstitugion assessm ent regujatons any specifc reg
ulations specified n the programme’ document and the
PrinciPles of natura] justice and equity

The progranme shou | be evajated annually The
progranme canm jtiee reviews the inpPlmentation of the
nclud ng studen’t staff and industty feed

back as wel]] as the assessment resu ts and the reportof

progranme

each extema] exammner on the assessnent pProcess and
their opservations on the Programme in genera] The
key ourcane of His review 8 an annua] report confp
ning an evajuatpn of the current mpJementation of the
progrzmm§ a summary of fe assessnent resuts wih
canments and suggestpns pY the extema] exan jners
and mdusty collaborator§ the key fedback ohserva
tons of Smdent§ staff and ndusty representatives o
wlved and an action Plan {for mprovements m He -
pl&néntation of the pre€ramm e

The overa]] progmmme is aJso evaJuated Periodi
can}’ usually once every wo 1o five years Th# shouH
nvolve a ot and_-hranch selfstudy and evajuatpn of
the Programme and its nPlmenation w@king into ac
count jts success pn fulfi]lin€ he requiranents of the
e Jevant industry( ndustrial placemen1§ leamng out
cames nunhers of graduates)’ the changes undeway
n the industry the student fedback received the
feedback fram industty on sudents n Placeanent and
graduates employed the outcan es of the lecurer evauw
ation processes in the programm:a and canparsonw 1t
sin jpr Pro8ranmm es n other msttutons athane and a
boad Jtwou]d also mvolve a review of the ndustry it
serves and other relvant Joca] and national develop
ments by he programme canmijtee A reviewed pra
granme document ;S Prepared and supmijtted t© an
dePendent review Pane] and exan ned n a sin jprman
ner ©© e nital Validatior’l for contpiu ng approval as a
de8ree or oty er award prograrmme
4 2 Qualty Assurance n Research Pogranm es

Ihdustry_oriented pPost€raduate resarch P

granmesmust he supjected 10 a hroadly sinilar frame
work of qualiy assurance procedure§ with mdustry n
wlvementat a]l key points Tn this case the stages at
which mdustty colphoratpn and pPeer review are vial
for corrective feedhack and other qualjty assurance ac.
tivites nclude

(1) elaporation of an appropriat research pPlan

( 2) agreamenton any requisite tems of confiden:
taliy and on intellectua] property rights

(3) the pmaton and continung deve ppment of
the supervision team oOf staff fram He h 8her education
nstitution and the mdustrg] campanies jnvolved

(4) provision of access 10 equment and work
statjons

(5) te annua] report and evajuation of the Pro
gress of the research

(6) evaluation of fe thesis Preparmor’y t0 suh
mission

(7) assesm ent of the thesys and the viva voce by
externa] acadanm i¢ and pdustty exam ners

(8) feedback fran the student on the research
experien ce

(9) feedback Ppr ndustty on e student in Place
ment and of the 8raduate enployed

( 10) the Production of papers on e woik {or
pub]ica tion

(11) the furtier explojtation of the outcanes of
the research

5 Mechanjsns of mplmentation of
Industry. () r ented Educaton

The mamn services provided bY higher education
nstitutions are higher eJucation and trajning n relevant
skills and conpetencie§ princ Pally put not exclusively
to Prinary deSree leve] or standarq Shorter education
and trammng Programmes as we]l as more advanced
post8raduate degree leve] Progranmmes are ajso inpor
tant natura] parts of thejr atmoury of services Postgrad
uate research Prograimes leading to h Bher degrees are
vita] 10 the knovled€e generatpn as wel] as the knowl
ed8e/ skill teaching functions of hese nsttutions
Cammerca] Iesearcb development and consultancy
services © industry govenment and society are ajso
provded t© sme extent by higher education nstit
t'pn,s genera |y as noome generatng enteiPrises

In each of these service areas the depth and in
tensity of the ndusty. orentation must he consciously
devepped and optimised

The interactions heween the higher education jn
stitutions and mndustria] canpanies can he manifold and

may incldg
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( 1) neractive collahoration n researcb consu L
fancy and other projects

( 2) seam less direct refationshPs through ndusty
representatpn n  teachmng and research Profranme
pPlann hg and ﬁnplementat'pp student and saff Place
ment n conpaniqs ndustty staff Placement jin the n
stitution§ research, deve Jopm ent Cooperatiop etc

(3) ndirect relationsh Ps throug, govemmen t and
other think tank S natjona] and other strategic Planning
plocesseg profess'pnaﬁl accrediation and standards
bad s etc

( 4) nvo [vament of authorjtative representatives of
ndustrja] canpanies at al] stages ( planning valida
tior} 'rnp]ementatiog assessmn en,t revew and chang’e
of aught and research prcgmmme§ overa]| mstjtutpna]
reviews and strategic P lann ‘ng i the quality assurance
procedures of the higher educaton msttutions as out
lined apove

Another significant area {or such constructive qual
- assured interacton with industty i the recrujment
inductiogl tIa'ning and contnumng development of the
relevant staff of the higher educaton institutiop and
partjcularly te pProcess of foming and develoP ng the
team 10 de|ver each Programme Recmjment of teach
ng saff pr e pr€ramme wify senior expergence
relevant industries can he very advantageous PBuilding
and mantaning the oohes'pl,q genera] agreament on the
ndustty_oriented approach and constmuuctive ParticipPa.
tion of a]] elaments of he Programme €am are via] f{or
success

These mteractions need t0 he carefu Hananaged
oollectively a8reed and fully documented n particular
the asocpated documentation should unampiguously re.
flect the neractive naure of he relatonh P heween
the higher edJucatpn mstjtutpn and pndusty that under
pins the industiy_oriented education maode]

The ultinate employment of the 8raduats and
their employers evauaton of their work pPerpmance
shoud provide a definitive indicator of the success of
the industry oriented education mode,l and indeed i

dicatpns on ways t0 enhance themade]
6 Discussion and Sunmary

The colkective aBreement on e mndustry orjenta
tiOI’l and on the qualjty assurance frzmewoﬂ’{ by the
saffmanpers of e higher education pstjtution and of
the canpanies partge ipating 5 key 10 the success and
contnung enhancement of industy_ orented education
Th s reduijres strong comm mment and leadershiP by the
pPresidents and deans of the mstjtutpns and the direc
ors of the conpan'f3§ as wel] as tine and dedication

o the partof staff

Every effort must he made tomapntain construc.
tve friendly flexbl helPfu] and nonexploiative di
alogue and godwil] beween the relevant staff of the in.
stitution and the industria] campanies nvolved Issues
of confidentiality —inte]lectal property and academic
freedan must he a8reed atan early stage n their inter
Dialogue hetwween institution and ipdusty
should be supported by an appropriate parmership a
greament whose m s of reference are such thatneiher
side dictates the direction hut ]isens © advice and acts
bY muta] agreement wherever possiple 14 Ultinately
howeve’r te responsihility for acadam ic standarlsmust
restw ith the hi8her education jnstitutpn concemed as
there may he sound Pedagogica] reasons whY certai
courses of actionmay not he approp riate within the aca

actpns

dem ic context

A reengneering and reorientation of higher edu
catpn and {ts pnstjugons s underway across the World
It swdely a8reed that the mstjtutons need t0 forge a
more direct and handson engagement with Ocety n
genera] than existed hefore Theymusthelp t0 develop
better understand ng of Practijca] issues jn society and
cammunicate these effectively 10 society Theymust in
dicate tinely solutpns to ssues of industria] develop
ment and campetjgveness i the goha] econany and
other pressing geopo]jticavl socia] and cultura] ssues

The industty_oriented app roach outlined m this Pa
pe’r while sti]] a work. n.p Iogres’s has been shovn to
be extramely fuujtfu] and applicaple asmuch m China
as in Jreland by the mpust colphoration heween DI
and HII' n reptin 10 pdustry oriented Ofware ejuca
ton It offers sign ificant potentia] {or enhancing the en.
gagement heween higher eJucation mstiutions and
dustty and society i enera] It offers consjderaple sa
cia] rewards Jt canmake a significant contripution 10
the fundament] reengneering pProcesses within the
hi&her education psttutions and significant assistance
nmanag8ng the d slocath€ processes of technologica]
change within society

W ih furter elaporation and adap aitjon ndustty_o.
rientd educaton can hecane a valid 8lohal aPproach to
re_engneerng higher education {or this era of the goh.
alised econamy

References

[1 ()E(D Educatin at aGlancel MJ X Pari§ 1995

[2] Dearing R Hher Education in the [ eam ng Society Re
portof the Nationa] Canm jttee of Inqu ity no HigherEduw
catonp My, Londm 1997

[ 3] W orld Bank Constructing Know ledge Societie§ Challen:
ges for Tertjary Educatior[ M] . New Yoxk 2000

—



10

) 46

[ 4]

[ 8

[9

[ 10]

[ 11]

DuffT eta] The Sory of the Dublin Institute of Technol

ogy Mj. Blackhall Dublin 2000

Dublin Instiute ofTechnolog}” Handhook for Acadeamic

Quality Enhancament M), Dublin 2006

Dublin Institute of Technojpgy R egulatins for Posgradu

ate Sudy by Research[ Mj. 4% ¢, Dublin2007.

Forf s The Fifth Report of the Expert (Group on Future

SkillsNeeds Tamorrows Skills Needs Towards a Naton.

a] Skills Strategy M, Dublin 2007

Lawless) Brid8ing he Know ledge Ga Educating Com-

puter Science Graduates © work in a Knowled8e Based

Societ}[ M] . Proceed ings of he ]ntemationalTeqqnolog}:

Educatian  Development Con[erenc§ Va]encie} 2007.

Ministty of Educaton China FileNO [ 2001] 3

W en J Govenm en tW OIkRepor} 10 hh Ch inese Naton
a] Peop es Congress (NPC) [ (). Beiiing 2003
Law]essD’ Wu B et al  An Industy.()riented Model

<

for Sofware Educatin in Ching AdaPting an JrishMod-

[ 12]

[ 13]

[ 14]

[ 15]

[16]

el © Chinese Conditong M, Blackhall Dublin 2007.
FriedmanT [, TheWorld is Flat a BriefH istory of he
Twen . First CentuI’Y[ M] .
Newv York 2005

Du[["[: eta] AcademijcQuality Assurance n Jrish H 8h
erEducatiop E lements of a Handbook[ M] . B hckhaL]
Dub lin 2000

OECD Review ofNationa] Policies forH 'gherEducat'pp
Review of H8her Education n Ire]anq q . Exaniners
Report EDU/EC (2004) 14 Pari$ 2004

EUA (European Un vers;tes As%ociat'pn) Institutonal

Farra’r Straus G irou>’<

Evaluation Programme
Dublin Institute of Technopgy (.
Repor:[ Bms%el§ 2006

Cano]lQ eta] Stakeholders n the Quality Process of
Sofware Engineering Education[ C] Proc 2™ China
Europe Intematona] SYm posiun on Sofware Industry.()
riented Educaton Hah il 2006

Review of Quality Assurance

EUA Reviewers



