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Challenges Facing H gher Education
Canputng and [T DeParments”

BECHKOUM Kama]
( Schoo] of Campu ting  University ofDerby DerbYUK)

Abstrac; Despite the g&ow th of the IT industry and the h 8h demand for IT skills un iversiy deparments seem unaple to attract enough
student to cater Pr the needs of he profession There seans to be amisconception dhout he d ifference peween [T user skills and he
discPline of Canputing This article atempts © do hree things 1) reinforce he view hat a crisis of [T skills shortage is aning 2)

rejerate e fact that canputing science s an exciting disciPline that is centra] © the knowledg€e ecanany and that career prospects n
I related phs are very good desPite he fears surounding outsourcing and 3) suggest thatHE canpu ting deparmentsmust pe flexple
enough © emprace a wa facetied challenge & the changing landscape of IT' Skills and by he h8h hopes and aspiratons of he first

generaton of our digita] natjve studentcanmunify
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1 Introduction

Ever smce Charles Bahhage conceyved the first
compu ting machin§ the United K ingdam has heen at
the leading edge of he canputing and mfomation tech
no]ogy( H‘) ndustry Babbag«; amathanatics Progs
sor started working on same serjous canpu tng deve L
oments in Campridge England n theg3p s Babba
ges D ifference Engnes are anong the most fanous
cons n the Prehistory of canputn The D iffrence En
gine cou]d manipulate numpers and featured an auto
matic priptng facility SPecinen of its Printed ouput
to8etherwith a reduced sijze version of the machijne can
nowv he seen mn the [ ondon ScienceMuseun The abile
¥ of themachmne t0 add nunhers and Print than n an
orderly manner may seam a trivial exercise today bu’t
n he setting of eary V ctoran societ}' t 8 was regar.
ded as a hunan ngenuity

AfterBabbagg severa] attanpPts are recorded try-
ng 1o puild amachine thatwould m imic aspects of the
« nte]]i€ence exhibited bY hunans But jtwas not un
ti] a cenury 1a1e,r in the1930 s that he lhk beween
human nte]]i€ence and machmnes was really opserved
Abn Turing fron King's College in Cambridge started
thinkmg ahout design ng a machine that could tackle
the Pob Jem of deciding the Provapility of any mathe
matcal assertpn presented to it In193Z he published
an acadamic paper on<« canputah f nunhers m which
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the conceptof the¢« universa] Turmng€ machjne was
troduce(

Since th@;l and over fe year§ camputing scien
tsts mvented the outions that drive our world and i
fuence the way we do things The forwarl Jooking
minds of the Bahhages and Turings of this wor]d meant
that the UK enjoyed a clear canPeftjtive edge as canpu
thg and [T becane the key driving {orce of the know|
edge econany More and more businesse§ systan s and
the every day deviceswe use rely on canputng o func
ton (Obvious exanples nclude cars personal data as
S'ﬁtal’ltS( PDA% cash withdrawa |mach ’ne§ and auto
matc Pijot systms FEach of these rely on canputing
science 10 sor§ proces’s trangn it and manijpulae data
and mfomation Yielding soJutions and modes that have
had an enomous mpact on the way we liV7e WOIL{
Play leam and socialise

Howeve,r despite the gowth of the I ndusty
and the nfluence it has on our live§ 1t does not sean
10 be enjoymg the estean it desewes Fewer and fewer
hi#&h schoo] students are enmo][in€ on unversity canpu
Enthusiasn  for hecaning a canputing
grajuate has waned alamingly as the discP line § mn
creasingly seen ( by pPotenta] trajnees and university
students) as the« stuff that everyone does anywayj
Th# lack of interest s leading€ to seriouS( if not se_
ver) 1T skills shortages Severa] recent reports seen
© indicate that the UK and Euope s sitting on« a
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skills &P tine hamly,
{forgiven {or ﬂyng

« Tndeed camputng does pewade a]] aspects of our
lives but thats partof the Proplany f You are a |awyer
You wil]] use a campu 1e’r if you an;, a doctor you are ex.
pected t0 be a canputer |iterate and even if you are an
aninator Yyou would stj]] use the machijne t0 support
yourworg You dont need a degree pr ﬂqa’t do Yow
So what’s sO excitihl€ ahout arnputing; Furthernor.’e'
when it canes t0 writing€ code to hu ild ©OPhisticated sys
ems softvare canpanies are shiPPmng the job overseas
anyway W hY should students hother enmo]ling on can_
puting programmes”

Ths safa ir'reaction engendered hy severa] con
riuting factors Severa] reports  including a research
by Forrester!l  that covered héUK Netherlands and
Gemany Ppointat he {olloving factorg

The loss of trust in the II' ndusty followmg the
dotcan hupble burs,t wh ch led omany enthusjastic
campu ting graduates fee|ng ktdown by the II' industy
when they filed 10 secure s in the sector

The enployment uncerta'ntie§ further fue]led
by the outsourcng, offshoring of IT jobs

The « negative inage’ that canputjng sean s 10
have develobe] This negative inage may have heen
encouraged bY ) the high Profile Press coverage of [T
systan s ﬁﬂul? [) the way IT s ®ughtat schools and
9 the Perception ahout canputing scentists heing
« nerd®

Yet a sceptica] friend may he

The lack of mnfomatpn given © pPotentia]
sudents ahout the content of canputing science courses
and the diversity of careers open © them with a canpuw
tng de8ree

The relatively slow response of HE camputing
deParments 0 eanhrace the fast chang€ng needs of the
II' secor

Th s article attempts t0 do hree h‘ng:s 1) e n
prce the view that a crisis of IT skills shortage is loa
ming 2) re jterate the fact that canputng scence s an
exciting disciPline that s centra] 1© the know kedge e
oconamy an( that career prospects in [I- related pbs are
very goad desPite he fears surmound ng outsoure ng and
3) ugBest that HE canputhg depParments must he
fexple enough t0 emprace a wao. fice tted challeng:e 23
the changing Jandscape of TT" Skills and by  the high
hobes and aspirations of the first 8eneration of our di€it
al native student canmunjty TOdo this the Paper is or.
ganjsed as fo[lows Section) Presents recent findings
fram a nunper of survey confim ng the high demand
for IT skills Section3 attanpPs o distinguish beween
the 1T user skills and the disc P [ine of canputing which
fuels the know Jed€e econany Section 4 renforces the

view that career prospects for canputing grajuates are
good whik secton 5 gives seven reason WhY a high
schoo] studen,t or indeed any other potntal studen,t

shouH choose © read camputer science at univetsity

Secting high li8hts the need pr canputh€HE depPart
ments 10 change and beccmse structural]ly and cultural
1§’ more flexjhle tomeet the challenges of a Jemand ng
industy and a« shrnkn® sudent hody Concluding
rematks are 10 pe found in section?y

7 The Skills Shortage jsRea] and the
Demand for [T Professionals is
H€h
h a major survey conducted over the summer of

2004 With enployers of IT Professjonals and users of T’

systams e skilk findingswere fairy alaming?  Ofan

estinated 1. 9o millpn estaplisinents that employ IT'
users 26%% reported gaps n the I skills of hese

Wo1ke1§ with a fairly Jov uptake Pr specjalst software

app]rations such as supp y chah managament Or enter.

Prise resource planning The survey found that Public

estab]shiment and Jage organsations aremore |kely 10

have skills 8aps anongst their I professionaLs while @

Ver34%; of estapishments that had I[° vacancies sad

that they are {inding it hard to recruit IT staff A2005

reseamb focuspng on the EastMidland region mn the

UK finds that,

7% of canmpanjes n the EastMidlands that
anploy IT profsspna] report that theY have sk ills gap

the most si€nifcant shortage s n the area of
devepping IT systns and services

over He next ten YGar§ the regon is expected

10 see grov ) in its share of tota] I empPloyment
Th & situaton is not Peculjar t0 the UK nor is it re

stricted © he regon of the EastM d hnds The Ameri
can Associatpn prCanputingMach hery ( ACM) Pub.
Ished a report in which it rrcanmends hat jn oxder ©
stay campPetitive n a global IT enViIOrInen’t countries
must adoPt policies that enahle tham to atract educate
and retain the best II' talent The report advocates an
nvesment jn a pertinen t ejucaton as core to these PoL
icies?

Ths rrcanmendation s rejterated bY a more re
cent revew carried out by the UK Eng€neering and
Physica] Science Research (Council ( EPS{(,/
WWW epsIc ac ulg. The reviewlﬂ, published n De-
C€mb€r200@ draws atten ton to the dangers of a weak
ening J[ research base while e numper of students
choospng€ v study canputng courses contpiues to de-
cline as depiced i figurg below EPRC s reviev
doserve:s « The wor|ds of ICL‘ and the career opportu
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nites n T have expanded enomously over the Years
9
as T has become mmany cases the« nervous systnr
of entePrises goverrment and socja] systms »
s :

Trends in numbers of undergraduate students Source UCAS data sets

accpted onto degree courses in the UK
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Fg1q ( Courtesy of EPSRC s reporton Intematpona |
Perceptons of he UK Resarch Base In Inform atjon and
Canmun ica tjian s Technoog ie§ Decemberpq 06)

Clearly there is am jatch heween the supply of
traped, ualified I7 Pofessinals and the market in
dustty demand As out]ined abOV’e teremay he sever
a] factors contrjputing o students umimng their pack o
Higher Education ( HE) canputhg deparments (ne
of the potentja] reasons could be hat he supjector the
discipline self may have hecame « dulp and Jost its
glamomwus 'mage( our scep tica] friend would refer o jt
ag the« stuff that everyone does anywaY)_ Potentia]
sudents seem 10 confuse H‘( or L‘I) user killswih
the disc P lne of Canputing whose mle s fundanenta]
0 the knowled€ econany Potentia] students need t0
be nPired and informed of the opportunijties and ex
citament that a career ;n canputng offer§ ‘The next
sectpn attampPts t0 address th Particular m sconcep
ton

3 Can puting Scienc:e An EXxciting
and Stinulating DisciP [ine

A fuller description of the Canputng sup ect is beYond
the scope of his article but can he found n the Quality
Assurance Agency SubjectBenchmai{®  Camputing is
ahout finding€ mnovatye soutions and discovering new
fac ts using Proh Jem_ solvig techn Hue’s critical anaysis
and logical thinking A ost everymajr chalenge fa
cing our world s uming to canputing {for a &)1utior,1
fram curing diseases 10 elinnating hunger fran ipro
ving eJucatpn to protecthg the enviromhm_t Canpuw
tng science s diverse and pvovesmany areas of stud
Yy Debending€ on persna] jnterest one can canpmne
uch as 1av&,1
geo]og}’ games and entertairmen,t bushess or medi
cine

A 8raduate ;n canputing is aple t©© hemore than a
user of e Pos and soltions Provided 0 hiny her He

compu tng science with other danamns
2

or e 1S m a positon 0 nfluence hovw we do thngs by
deve pping ( or overseepng te deve ppment o]j creatyve
sojutions and systans that make a Positive difference
and contrput t0 econamic Prosperiy and socia] wel
fare For exaane one can huild assistive technology
systams © support dePendent People hecanemore self
relant and therefore enjoying a more private life at
hame (ne can develop toofs formedicin’e sojutjons
for crine preventiogl Ystan s {for onjne C(mmunitie§
techniques {or safety critcal applications or desi€n and
devepp the next8an ng product
In order 1©0do the ahove and in additpn © know]
edg€e and understanding of fundamenta] concepts and
unde nn ng theorie’s a canputng degree course ena
bles student t0 acquiye wo ¥pes of kills canputhg
related skills and genera] professional(. transferab]e)
skilLs
The technica] camputng rekted skills mclude
the abiitv t© speci{y desgn and constmuct
campu er hased systms
computatpna] Proplem. solving abﬂi‘ry recog.
nising leve of apstraction in sofware and hardware
systems
critical evajuation and testing to assess the ex
tent 10 which the canputer pased systan fulfils the
needs forwhich itwas develobed
bractica] skills such as bu ilding and using dat
base managan ent systams  canputer netwoiks and oth
er sophisticaed sofware and hardware too]s
progranm ing skills leading 10 devejobPing the a
bility t© write Pro®rams mmore than one pnguage and
the ability 10 am new hnguages qu ckly
effective use of exjstng softvare |jpraries to
carry outa varety of canputing 1ask§ such as creating
ﬂqlee_d'mensionalwq graph icsmodeL,% an nfe]]Bent
multinedia interface Pr an electronic canmerce applr
catpn or a gujar wuning fcility
understand ng the context and the enviormment
N wh ch canputers are used and recognising the securp
Y and safety aspects nvolved
recognising the socia]l Jega] and ethica] mPpli
catpns of using€ canputers and camputer ystans and
beng guded by the adoption of Progssional practices
Genera| profsspnal skills nclude the ability ©
o leam and adaQt qu ick]}’ 10 NEW env jrorments
canmunicate clarly and effectjvely
sojve camp ex Prop fms and h ik« outside the
box
be an effective an memher
understand the sPecia] requirements of jntema.
tpna] projects and the ncreasngly global and distribL
ted nature of ofware and systems devejopment
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keeP up. tadate wih develodments and recog.
nise the need for Jife [ong eaming
The ahove wo sets of Skﬂ]S( chnica] and Progs
s'pnaj are much more than the user skills such as
e]ligently surfing heweh developing amultined i ap-
Plrcation or using an exce| spreadsheet University de
parmems( nc uding Maﬂqeting) and employers need
10 wotk togehe,r and creaﬁveLy t0 cane up wip ways
of getting the message throug,

4 I’ Career Prospects are Very
G 0od

QOur skeptijca] friend may rightly sugest that the
opporunities m he field disappeared ever since the
dotcan bupble collapsed inpppq This is a justified
view Particular]y thatwe know of severa] 8radquateswho
found themselves ppless and when they found a b it
was not [[* relateq Howeve’r and although there was a
slght diP in II' enplodment nopnpy and 2002, recent
data show that 8 trend has reversed and that there are
nov more canputing phs than at any tine n history
According t0 e skills survey on [T enpPlo¥ment {ore
casts? , I enplofment n e UK is gomng in one di
rection and one directon onLy upwar] The gowth of
I’ enployment over the next decade s set © outstriP e
qujvalent employment 8rowth across a]| industries This
grovw f couPled with the relatively pw nunher of tra jned
IT Professionals and the high numper of pedP e retiring
will lead © T Pofesspnals being in very h h demang
In fagt most ana [ysts pPred €t that the nunper of people
taned for phs n the canputng ndusty wil] fa]] far
shortof the enp p¥ment danand The message js very
sinPle the countly is just not producing enough IT
speciaists omeet e ncreasing demand

Accordng 1o research sponsored hY [ ancaster Unyg
versity  the British Canputer Soc ety and M icrosoft!” ,
the UK econamy needs over 100 goo II staff every
Year ata tine when onlyp( oo students are gradua
ting fram [ related courses This leaves a lar€e num_
ber of II' pbs unfilled leading 10 a huge demand for IT
professionals

Th® demand is €loha] and not specific © he UK
An artick n the Ju1y24 2006 issue of the Amerjcan
magazmne Foihes cites statistics nd catng that« us
businessesw i]| need 135 ooQ NeW campu er Professjon.
als each Yea,r but colleges and unyersities are gradua.
tng only ahoutqg oo CAnPuter scencemajors annual
» — less than half the nunper needed

« OK» our skeptjca] friend would say « hut aren‘t
II' canpanies moving they sofwvare develoPment Pra
ees © India and Ching» Again this is a fairly justi

fied concem  part]y fuelled by the ahmng sores i
themed @ on overseas outsourcing of [T related Job’s
allegedly resulthg n a sgnifcant loss of UK IT jobs
Yes sane phs are he n€moved overseas and the mpact
of offshoring should not he understated put the numper
of new canputing phps created n the UK is substantal
IV higher This is tme for he USA ©0 The New York
Tines obsewved in its editoria] of) stMarchppg that
the rea] threat © the U S canputing ndustry is not
offshoring hut the fact that so few students are getting
the necessary taining in the feld « The ndusty snt
gon’e but itwill be ifwe don t start 8enerathg He nec
essaty dynamic work prce » The sane applies 0 the
UK and Europg

In shor,t b Prospects for graduates n the canpu
thg disciPlines are expected t0 ramajn excellent
throughout te next decade A1a§ this message does
not sean t0 have filtered Jown © Prospective students
thus failing€ 1o stinulate excjtement and nterest m Can-
puting education

5 Seven ReasonsW LY to Study Com-
puting

(1) Canputing s one of the most reward ng and
challenging fields around It drives innovatiOI,J
key to econan g prosperity and has mcreasing influence
on socia|well hemg (Camputing Scientists have a great
inpact on hushesses and society and the know ledge e
conamy overa]]

(2) Inadditon © a fim grounding in Principles
and mehod§ a Canputing degree enahles students to
have well deve bped powers of Prdh m solving logica]
thinking and critica] analysis These skills are we]l
sought after by al] busjnesses and are extramely usefu]
10 anything we do i life

(3) Canputing johs are among the highest pad
and have the highest job satisfac tion  Canputing gradu
ates can see the positive mpact they make to PpedP e s
lives strajght away

(4) The demand Pr IT Professionals {son the m
crease both n the UK and ntermationally

(5) Canputing  ahout heng part ofa tean and
an effective menper of the society [t requires people
with many different kinds of socia] skills

( 6) Creativiy and mnovation are wo key charac
terstics of Camputing As suc}’l boredan s not part of
themenu spice it s ajnost mposshle t© Predict what
wi]l haPPen next

(7) Contray to what sane people be}iev§ can-
puter scientsts are not nerds They are h8hlY mte[li
gent peoPle who have 1ive§ friend§ relationsh Ps and

it 1S
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fan {lies

W hile there {s no way of ensuring [iffetine [ an-
ployrnen’t tere are stePs that one can take © mprove
their chances of long tem enpPpy¥ment in [[ occupa
tons These include chamnng a strong educatpnal
foundation - Jeaming the technopgesused i the 8pbal
sofware industy keeping skills up 10 date throughout
one s career develop ng good teanwork and canmuni
catpn kills and becaning faniliar with other cul
ures partgcular]y as softvare deve lobmen t hpecanes an
intematjonal actvity A £0d and stinu hting unjvers;ty
campPu tng course PrePares graduates {or moit if not
al] of these steps

6 Computmng DeparmentsM ust
Change

It would be far to say hozveve}* that although
many HE canputng deparments are chan8ing their
compu tng academic porfo]p in |ne with the mpidly
changng needs of the I sector many are stj]] [e€ing
behind thus Ailpg 1o fully adopt and embrace the n.
creaspgly pervasjve nature of he dsciPline Whilst it
iS necessary 10 Presewe the acaden ic gounding re
quired bY the discPline canputing deparmenS( mar.
ket ne]lgence pemitting  should pok at where the
matket § gong and desn stinulatng and mteresting
courses hat can support e specialities thatare n de
mang (ften thismay require collahoration with oher
discipline§ or even oher deparments located n geo
graphically remote areas (Campu ting deparl:nent,s n
the age of gloha] knowledLe society can no onger af
prd 10 exjst in isoption (Cross faculy collaporation to
desi8n we |l inte8rated multidisciPlinary courses w ]| be
pPrinord a] © Provid ng wor]d-class education of can pu
g An educaton that reflects the ubiquitous and n
creasngly intemat'pna’] character of the discPp line

In its second report n he series« Devepping the
Fuure! SI, the report notes hat

« Students need © he nspired and nfomed of the
opporunities and excitament thata career m canputing
offer§ and Yet oollectively we have convinced Han
nejther ex;sts »

On the one han(,j compu tng deparm ents must he
fexble enough © bhe aple 10 adaptquicklV © the chan
ges in skills requirement (On the other hand the stuc.
ures of these deParments must enprace e wep. ena_
bled world m which heir Potentia] students are ajready
fuly engaged The« digi@l imm Branty  thatmost of
us are must oBanjse thejir deparments © provide a

campetiive canputng education that attracts a new
Pe of studentswho happen 10 he« dBital natvey
dong SO the role of the I Professpn and industr;’ as
wel]] as professpna] hod £s such as the British Canputer
Society and the Association for Canputing Machinery
will be centra]

7 Conclud ng Notes

It is hobed hat this article has shed sane |ight on
san e of the reasons hehind the concems and the hesita
tpons aswel] as the excitement and the opportunijties as
sociated Wih the study of Canputing Jt woul be fair
10 state that studYing Canputing could not he more in_
portant now than ever n the past There s a clar need
for highly skilled II' Profssionals  but HE canputing
deParmentsmust he aple t0 adapt quicky t© meet a
wo fod challenge 3 te rapidly changing needs of
the Profession and ndusty and b) the h8h expecta
tons and he aspirations of the first 8eneratpn of our
digitalnatve student canmunity The rewarls for
meeting this challenge are great an insPirng and stin-
ujating leaming experience {or sudents and a healthier
I profession Yieldng greater prosperity for aj|
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