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Abstract:DespitethegrowthoftheITindustryandthehighdemandforITskillsuniversitydepartmentsseemunabletoattractenough

studenttocaterfortheneedsoftheprofession.ThereseemstobeamisconceptionaboutthedifferencebetweenITuserskillsandthe

disciplineofComputing.Thisarticleattemptstodothreethings:1) reinforcetheviewthatacrisisofITskillsshortageislooming;2)

reiteratethefactthatcomputingscienceisanexcitingdisciplinethatiscentraltotheknowledgeeconomyandthatcareerprospectsin

IT-relatedjobsareverygooddespitethefearssurroundingoutsourcingand3) suggestthatHEcomputingdepartmentsmustbeflexible

enoughtoembraceatwo-facettedchallenge:a) thechanginglandscapeofITSkillsandb) thehighhopesandaspirationsofthefirst

generationofourdigital-nativestudentcommunity.
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1　Introduction

EversinceCharlesBabbageconceivedthefirst
computingmachine, theUnitedKingdomhasbeenat
theleadingedgeofthecomputingandinformationtech-
nology(IT) industry.Babbage, amathematicsProfes-
sor, startedworkingonsomeseriouscomputingdevel-
opmentsinCambridge, England, inthe1830s.Babba-
ge'sDifferenceEnginesareamongthemostfamousi-
consintheprehistoryofcomputing.TheDifferenceEn-
ginecouldmanipulatenumbersandfeaturedanauto-
maticprintingfacility.Specimenofitsprintedoutput
togetherwithareducedsizeversionofthemachinecan
nowbeseenintheLondonScienceMuseum.Theabili-
tyofthemachinetoaddnumbersandprinttheminan
orderlymannermayseematrivialexercisetodaybut,
inthesettingofearlyVictoriansociety, thiswasregar-
dedasahumaningenuity.

AfterBabbage, severalattemptsarerecordedtry-
ingtobuildamachinethatwouldmimicaspectsofthe
“intelligence” exhibitedbyhumans.Butitwasnotun-
tilacenturylater, inthe1930's, thatthelinkbetween
humanintelligenceandmachineswasreallyobserved.
AlanTuringfromKing'sCollegeinCambridge, started
thinkingaboutdesigningamachinethatcouldtackle
theproblemofdecidingtheprovabilityofanymathe-
maticalassertionpresentedtoit.In1937, hepublished
anacademicpaperon`computablenumbers' inwhich

theconceptofthe`universalTuringmachine' wasin-
troduced.

Sincethen, andovertheyears, computingscien-
tistsinventedthesolutionsthatdriveourworldandin-
fluencethewaywedothings.Theforward-looking
mindsoftheBabbagesandTuringsofthisworldmeant
thattheUKenjoyedaclearcompetitiveedgeascompu-
tingandITbecamethekeydrivingforceoftheknowl-
edgeeconomy.Moreandmorebusinesses, systemsand
theeverydaydevicesweuserelyoncomputingtofunc-
tion.Obviousexamplesincludecars, personaldataas-
sistants(PDAs) , cashwithdrawalmachines, andauto-
maticpilotsystems.Eachoftheserelyoncomputing
sciencetostore, process, transmitandmanipulatedata
andinformationyieldingsolutionsandmodelsthathave

hadanenormousimpactonthewaywelive, work,
play, learn, andsocialise.

However, despitethegrowthoftheITindustry
andtheinfluenceithasonourlives, itdoesnotseem
tobeenjoyingtheesteemitdeserves.Fewerandfewer
highschoolstudentsareenrollingonuniversitycompu-
tingcourses.Enthusiasm forbecomingacomputing
graduatehaswanedalarminglyasthedisciplineisin-
creasinglyseen ( bypotentialtraineesanduniversity
students) asthe“stuff” thateveryonedoesanyway!
Thislackofinterestisleadingtoserious( ifnotse-
vere) ITskillsshortages.Severalrecentreportsseem
toindicatethattheUK, andEurope, issittingon“a
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skillsgaptimebomb”, yetascepticalfriendmaybe
forgivenforsaying:

“Indeedcomputingdoespervadeallaspectsofour
livesbutthat'spartoftheproblem! Ifyouarealawyer
youwilluseacomputer, ifyouareadoctoryouareex-
pectedtobeacomputer-literateandevenifyouarean
animatoryouwouldstillusethemachinetosupport
yourwork.Youdon'tneedadegreeforthat, doyou?!
Sowhat'ssoexcitingaboutcomputing? Furthermore,
whenitcomestowritingcodetobuildsophisticatedsys-
tems, softwarecompaniesareshippingthejoboverseas
anyway.Whyshouldstudentsbotherenrollingoncom-
putingprogrammes?”

Thisisafairreactionengenderedbyseveralcon-
tributingfactors.Severalreports, includingaresearch
byForrester

[ 1]
thatcoveredtheUK, Netherlandsand

Germany, pointatthefollowingfactors:
· ThelossoftrustintheITindustryfollowingthe

dotcombubbleburst, whichledtomanyenthusiastic
computinggraduatesfeelingletdownbytheITindustry
whentheyfailedtosecurejobsinthesector.

· Theemploymentuncertainties, furtherfuelled
bytheoutsourcing/offshoringofITjobs.

· The“negativeimage” thatcomputingseemsto
havedeveloped.Thisnegativeimagemayhavebeen
encouragedby:a) thehighprofilepresscoverageofIT
systemsfailure;b) thewayITistaughtatschoolsand
c) theperceptionaboutcomputingscientistsbeing
“nerds”

· Thelackofinformationgiventopotential
studentsaboutthecontentofcomputingsciencecourses
andthediversityofcareersopentothemwithacompu-
tingdegree

· TherelativelyslowresponseofHEcomputing
departmentstoembracethefastchangingneedsofthe
ITsector.

Thisarticleattemptstodothreethings:1) rein-
forcetheviewthatacrisisofITskillsshortageisloo-
ming;2) reiteratethefactthatcomputingscienceisan
excitingdisciplinethatiscentraltotheknowledgee-
conomyandthatcareerprospectsinIT-relatedjobsare
verygooddespitethefearssurroundingoutsourcingand
3) suggestthatHEcomputingdepartmentsmustbe
flexibleenoughtoembraceatwo-facettedchallenge:a)
thechanginglandscapeofITSkillsandb) thehigh
hopesandaspirationsofthefirstgenerationofourdigit-
al-nativestudentcommunity.Todothisthepaperisor-
ganisedasfollows:Section2 presentsrecentfindings
fromanumberofsurveyconfirmingthehighdemand
forITskills.Section3 attemptstodistinguishbetween
theITuserskillsandthedisciplineofcomputingwhich
fuelstheknowledgeeconomy.Section4 reinforcesthe

viewthatcareerprospectsforcomputinggraduatesare
goodwhilesection5 givessevenreasonwhyahigh
schoolstudent, orindeedanyotherpotentialstudent,
shouldchoosetoreadcomputerscienceatuniversity.

Section6 highlightstheneedforcomputingHEdepart-
mentstochangeandbecome, structurallyandcultural-
ly, moreflexibletomeetthechallengesofademanding
industryanda“shrinking” studentbody.Concluding
remarksaretobefoundinsection7.

2　TheSkillsShortageisRealandthe
DemandforIT Professionalsis
High
Inamajorsurveyconductedoverthesummerof

2004 withemployersofITprofessionalsandusersofIT
systems, e-skillsfindingswerefairlyalarming

[ 2]
.Ofan

estimated1.92 millionestablishmentsthatemployIT

users, 26% reportedgapsintheITskillsofthese
workers, withafairlylowuptakeforspecialistsoftware
applicationssuchassupplychainmanagementorenter-
priseresourceplanning.Thesurveyfoundthatpublic
establishmentsandlargeorganisationsaremorelikelyto
haveskillsgapsamongsttheirITprofessionals, whileo-
ver34% ofestablishmentsthathadITvacanciessaid
thattheyarefindingithardtorecruitITstaff.A2005

research, focusingontheEast-Midlandregioninthe

UK, findsthat
[ 3]
:

· 7% ofcompaniesintheEast-Midlandsthat
employITprofessionalreportthattheyhaveskillsgap

· themostsignificantshortageisintheareaof
developingITsystemsandservices

· overthenexttenyears, theregionisexpected
toseegrowthinitsshareoftotalITemployment

ThissituationisnotpeculiartotheUKnorisitre-
strictedtotheregionoftheEast-Midlands.TheAmeri-

canAssociationforComputingMachinery(ACM) pub-
lishedareportinwhichitrecommendsthatinorderto
staycompetitiveinaglobalITenvironment, countries
mustadoptpoliciesthatenablethemtoattract, educate
andretainthebestITtalent.Thereportadvocatesan
investmentinapertinenteducationascoretothesepol-
icies

[ 4]
.

Thisrecommendationisreiteratedbyamorere-
centreviewcarriedoutbytheUKEngineeringand
Physical Science Research Council ( EPSRC,
www.epsrc.ac.uk).Thereview

[ 5]
, publishedinDe-

cember2006, drawsattentiontothedangersofaweak-
eningITresearchbasewhilethenumberofstudents
choosingtostudycomputingcoursescontinuestode-
cline, asdepictedinfigure1 below.EPSRC'sreview

observes:“TheworldsofICT, andthecareeropportu-
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nitiesinICT, haveexpandedenormouslyovertheyears
asICThasbecomeinmanycasesthè nervoussystem'
ofenterprises, governmentandsocialsystems.”

Fig.1　 (CourtesyofEPSRC'sreportonInternational
PerceptionsoftheUKResearchBaseInInformationand

CommunicationsTechnologies, December2006)

Clearlythereisamismatchbetweenthesupplyof
trained/qualifiedITprofessionalsandthemarket/in-
dustrydemand.Asoutlinedabove, theremaybesever-
alfactorscontributingtostudentsturningtheirbackto
HigherEducation(HE) computingdepartments.One
ofthepotentialreasonscouldbethatthesubjectorthe
disciplineitselfmayhavebecome“dull” andlostits
glamorousimage(ourscepticalfriendwouldrefertoit
as:the“stuff” thateveryonedoesanyway).Potential
studentsseemtoconfuseIT(orICT) userskillswith
thedisciplineofComputingwhoseroleisfundamental
totheknowledgeeconomy.Potentialstudentsneedto
beinspiredandinformedoftheopportunitiesandex-
citementthatacareerincomputingoffers.Thenext
sectionattemptstoaddressthisparticularmisconcep-
tion.

3　ComputingScience:AnExciting
andStimulatingDiscipline

AfullerdescriptionoftheComputingsubjectisbeyond
thescopeofthisarticlebutcanbefoundintheQuality
AssuranceAgencySubjectBenchmark

[ 6]
.Computingis

aboutfindinginnovativesolutionsanddiscoveringnew
factsusingproblem-solvingtechniques, criticalanalysis
andlogicalthinking.Almosteverymajorchallengefa-
cingourworldisturningtocomputingforasolution,
fromcuringdiseasestoeliminatinghunger, fromimpro-
vingeducationtoprotectingtheenvironment.Compu-
tingscienceisdiverseandinvolvesmanyareasofstud-
y.Dependingonpersonalinterestonecancombine
computingsciencewithotherdomains, suchaslaw,
geology, gamesandentertainment, businessormedi-
cine.

Agraduateincomputingisabletobemorethana
userofthetoolsandsolutionsprovidedtohim/her.He

orsheisinapositiontoinfluencehowwedothingsby
developing(oroverseeingthedevelopmentof) creative
solutionsandsystemsthatmakeapositivedifference
andcontributetoeconomicprosperityandsocialwel-
fare.Forexample, onecanbuildassistivetechnology
systemstosupportdependentpeoplebecomemoreself-
reliantandthereforeenjoyingamoreprivatelifeat
home.Onecandeveloptoolsformedicine, solutions
forcrimeprevention, systemsforonlinecommunities,
techniquesforsafety-criticalapplicationsordesignand
developthenextgamingproduct.

Inordertodotheabove, andinadditiontoknowl-
edgeandunderstandingoffundamentalconceptsand
underpinningtheories, acomputingdegreecourseena-
blesstudentstoacquiretwotypesofskills:computing-
relatedskillsandgeneralprofessional( transferable)
skills.

Thetechnicalcomputing-relatedskillsinclude:
· theabilitytospecify, designandconstruct

computer-basedsystems
· computationalproblem-solvingability, recog-

nisinglevelsofabstractioninsoftwareandhardware
systems

· criticalevaluationandtestingtoassesstheex-
tenttowhichthecomputer-basedsystem fulfilsthe
needsforwhichitwasdeveloped

· practicalskillssuchasbuildingandusingdata-
basemanagementsystems, computernetworksandoth-
ersophisticatedsoftwareandhardwaretools

· programmingskillsleadingtodevelopingthea-
bilitytowriteprogramsinmorethanonelanguageand
theabilitytolearnnewlanguagesquickly

· effectiveuseofexistingsoftwarelibrariesto
carryoutavarietyofcomputingtasks, suchascreating
three-dimensional( 3D) graphicsmodels, anintelligent
multimediainterfaceforanelectroniccommerceappli-
cationoraguitartuningfacility.

· understandingthecontextandtheenvironment
inwhichcomputersareusedandrecognisingthesecuri-
tyandsafetyaspectsinvolved.

· recognisingthesocial, legalandethicalimpli-
cationsofusingcomputersandcomputersystemsand
beingguidedbytheadoptionofprofessionalpractices.

Generalprofessionalskillsincludetheabilityto:
· learnandadapt, quickly, tonewenvironments
· communicateclearlyandeffectively
· solvecomplexproblemsandthink“outsidethe

box”
· beaneffectiveteammember
· understandthespecialrequirementsofinterna-

tionalprojectsandtheincreasinglyglobalanddistribu-
tednatureofsoftwareandsystemsdevelopment
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· keepup-to-datewithdevelopmentsandrecog-
nisetheneedforlife-longlearning.

Theabovetwosetsofskills(technicalandprofes-

sional) aremuchmorethantheuserskillssuchasin-
telligentlysurfingtheweb, developingamultimediaap-
plicationorusinganexcelspreadsheet.Universityde-
partments(includingMarketing) andemployersneed
toworktogether, andcreatively, tocomeupwithways
ofgettingthemessagethrough.

4 　 IT CareerProspectsareVery
Good

Ourskepticalfriendmayrightlysuggestthatthe
opportunitiesinthefielddisappearedeversincethe
dotcombubblecollapsedin2000.Thisisajustified
viewparticularlythatweknowofseveralgraduateswho

foundthemselvesjoblessandwhentheyfoundajobit
wasnotIT-related.However, andalthoughtherewasa
slightdipinITemploymentin2001 and2002, recent
datashowthatthistrendhasreversedandthatthereare
nowmorecomputingjobsthanatanytimeinhistory.
Accordingtoe-skillssurveyonITemploymentfore-
casts

[ 2]
, ITemploymentintheUKisgoinginonedi-

rectionandonedirectiononly:upward.Thegrowthof
ITemploymentoverthenextdecadeissettooutstripe-
quivalentemploymentgrowthacrossallindustries.This
growthcoupledwiththerelativelylownumberoftrained
ITprofessionalsandthehighnumberofpeopleretiring
willleadtoITprofessionalsbeinginveryhighdemand.
Infact, mostanalystspredictthatthenumberofpeople
trainedforjobsinthecomputingindustrywillfallfar
shortoftheemploymentdemand.Themessageisvery

simple:thecountryisjustnotproducingenoughIT
specialiststomeettheincreasingdemand.

AccordingtoresearchsponsoredbyLancasterUni-
versity, theBritishComputerSocietyandMicrosoft

[ 7]
,

theUKeconomyneedsover100 000 ITstaffevery
year, atatimewhenonly20 000studentsaregradua-
tingfromIT-relatedcourses.Thisleavesalargenum-
berofITjobsunfilledleadingtoahugedemandforIT

professionals.
ThisdemandisglobalandnotspecifictotheUK.

AnarticleintheJuly24, 2006 issueoftheAmerican
magazineForbescitesstatisticsindicatingthat“U.S.
businesseswillneed135 000 newcomputerprofession-
alseachyear, butcollegesanduniversitiesaregradua-
tingonlyabout49 000computersciencemajorsannual-
ly” —lessthanhalfthenumberneeded.

“OK” ourskepticalfriendwouldsay, “butaren't
ITcompaniesmovingtheirsoftwaredevelopmentpro-

jectstoIndiaandChina?” Againthisisafairlyjusti-

fiedconcern, partlyfuelledbythealarmingstoriesin
themediaonoverseasoutsourcingofITrelatedjobs,
allegedlyresultinginasignificantlossofUKITjobs.

Yessomejobsarebeingmovedoverseasandtheimpact
ofoffshoringshouldnotbeunderstatedbutthenumber
ofnewcomputingjobscreatedintheUKissubstantial-
lyhigher.ThisistruefortheUSAtoo.TheNewYork
Timesobserved, initseditorialof1stMarch2006, that
therealthreattotheU.S.computingindustryisnot
offshoringbutthefactthatsofewstudentsaregetting
thenecessarytraininginthefield:“Theindustryisn't

gone, butitwillbeifwedon'tstartgeneratingthenec-
essarydynamicworkforce.” Thesameappliestothe
UKandEurope!

Inshort, jobprospectsforgraduatesinthecompu-
tingdisciplinesareexpected toremain excellent
throughoutthenextdecade.Alas, thismessagedoes
notseemtohavefiltereddowntoprospectivestudents
thusfailingtostimulateexcitementandinterestinCom-
putingeducation.

5　SevenReasonsWhytoStudyCom-
puting
( 1) Computingisoneofthemostrewardingand

challengingfieldsaround.Itdrivesinnovation;itis
keytoeconomicprosperityandhasincreasinginfluence
onsocialwell-being.ComputingScientistshaveagreat
impactonbusinessesandsocietyandtheknowledgee-
conomyoverall.

( 2) Inadditiontoafirmgroundinginprinciples
andmethods, aComputingdegreeenablesstudentsto
havewell-developedpowersofproblemsolving, logical

thinkingandcriticalanalysis.Theseskillsarewell-
soughtafterbyallbusinessesandareextremelyuseful
toanythingwedoinlife.

( 3) Computingjobsareamongthehighestpaid
andhavethehighestjobsatisfaction.Computinggradu-
atescanseethepositiveimpacttheymaketopeople's
livesstraightaway.

( 4) ThedemandforITprofessionalsisonthein-
crease, bothintheUKandinternationally.

( 5) Computingisaboutbeingpartofateamand
aneffectivememberofthesociety.Itrequirespeople
withmanydifferentkindsofsocialskills.

( 6) Creativityandinnovationaretwokeycharac-
teristicsofComputing.Assuch, boredomisnotpartof
themenusinceitisalmostimpossibletopredictwhat
willhappennext.

( 7) Contrarytowhatsomepeoplebelieve, com-
puterscientistsarenotnerds.Theyarehighlyintelli-

gentpeoplewhohavelives, friends, relationshipsand
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families.
WhilethereisnowayofensuringlifetimeITem-

ployment, therearestepsthatonecantaketoimprove
theirchancesoflong-termemploymentinIToccupa-
tions.Theseincludeobtainingastrongeducational
foundation, learningthetechnologiesusedintheglobal
softwareindustry, keepingskillsuptodatethroughout
one'scareer, developinggoodteamworkandcommuni-
cationskills, andbecomingfamiliarwithothercul-
tures, particularlyassoftwaredevelopmentbecomesan
internationalactivity.Agoodandstimulatinguniversity
computingcoursepreparesgraduatesformost, ifnot
all, ofthesesteps.

6　ComputingDepartmentsMust
Change
Itwouldbefairtosayhowever, thatalthough

manyHEcomputingdepartmentsarechangingtheir
computingacademicportfolioinlinewiththerapidly
changingneedsoftheITsector, manyarestilllegging
behind, thusfailingtofullyadoptandembracethein-
creasinglypervasivenatureofthediscipline.Whilstit
isnecessarytopreservetheacademicgroundingre-
quiredbythedisciplinecomputingdepartments(mar-
ketintelligencepermitting) shouldlookatwherethe
marketisgoinganddesignstimulatingandinteresting
coursesthatcansupportthespecialitiesthatareinde-
mand.Oftenthismayrequirecollaborationwithother
disciplines, orevenotherdepartmentslocatedingeo-
graphicallyremoteareas.Computingdepartments, in
theageofglobalknowledgesociety, cannolongeraf-
fordtoexistinisolation.Cross-facultycollaborationto
designwell-integratedmultidisciplinarycourseswillbe
primordialtoprovidingworld-classeducationofcompu-
ting.Aneducationthatreflectstheubiquitous, andin-
creasinglyinternational, characterofthediscipline.

Initssecondreportintheseries“Developingthe
Future”

[ 8]
, thereportnotesthat:

“Studentsneedtobeinspiredandinformedofthe
opportunitiesandexcitementthatacareerincomputing
offers, andyetcollectivelywehaveconvincedthem
neitherexists.”

Ontheonehand, computingdepartmentsmustbe
flexibleenoughtobeabletoadaptquicklytothechan-
gesinskillsrequirement.Ontheotherhand, thestruc-
turesofthesedepartmentsmustembracetheweb-ena-
bledworldinwhichtheirpotentialstudentsarealready
fullyengaged.The“digital-immigrants”, thatmostof
usare, mustorganisetheirdepartmentstoprovidea

competitivecomputingeducationthatattractsanew
typeofstudentswhohappentobe“digital-natives”.In
doingso, theroleoftheITprofessionandindustry, as
wellasprofessionalbodiessuchastheBritishComputer
SocietyandtheAssociationforComputingMachinery,
willbecentral.

7　ConcludingNotes

Itishopedthatthisarticlehasshedsomelighton
someofthereasonsbehindtheconcernsandthehesita-
tionsaswellastheexcitementandtheopportunitiesas-
sociatedwiththestudyofComputing.Itwouldbefair
tostatethatstudyingComputingcouldnotbemoreim-
portantnowthaneverinthepast.Thereisaclearneed
forhighlyskilledITprofessionals, butHEcomputing
departmentsmustbeabletoadaptquicklytomeeta
two-foldchallenge:a) therapidlychangingneedsof
theprofessionandindustryandb) thehighexpecta-
tionsandtheaspirationsofthefirstgenerationofour
digital-nativestudentcommunity.Therewardsfor
meetingthischallengearegreat:aninspiringandstim-
ulatinglearningexperienceforstudentsandahealthier
ITprofessionyieldinggreaterprosperityforall.
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