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Abstract: The demand of ICT qualifications in nowadays Information Society was studied for Europe in the
frame of the EUQuaSIT project, during the years 2001-2004, for the five European countries. Germany,
Netherlands, Portugal, Czech Republic and Romania. The main project results were submitted as
recommendations made to EU member and candidate countries governments regarding the general European
policy to be developed for the creation of a proper spectrum and for training for various ICT qualifications
profiles and levels. The paper presents a comparative study on the demand of certain classes of ICT profilesin

the Euquasit countries above based on real data obtained in case studies.

1 Introduction

In recent years the spread and dynamic of ICT lircatopean countries have been
continuously increasing. Today the high importaoCkCT for the entire economy in all areas
- including business, services, domestic and leigativities, which obviously extensively
use data processing. Computer technology is brastdg in appliances, elements of process
control equipment, and it also appears on almostyeprofessionals’ desks across Europe as
well as a multitude of smaller computerized devicesandbags or jacket pockets.

The EUQuaSIT project is promoted by the Flensburgvélsity - Germany, and
“Danubius” University participated as a partnere(sevw.euquasit.net). The project aimed to
issue recommendations to the EU member and caedidaintries on the strategies to follow
on ICT qualifications at all levels and forms cditing: VET — Vocational Education and
Training, HE — Higher Education, and CVT — Contingd/ocational Training). During the
project the EUQuaSIT team developed analysis studiase studies and reports on ICT
qualifications from the point of view of companiesd training institutions and contributed to
the debate on increased European transparency adalmstrategies of prospectively
improving vocational education and training struesuand supply.
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The results presented by the author of the preserk are part of the final report of
the project and they are obtained based on real alaquired by the Euquasit team in the

partner countries: Germany, Netherlands, Portggtch Republic and Romania.

2 ICT qualification profiles

As conceived by the Euquasit team, ICT profile sticaddress the specificity of a
target domain, but it is impractical to deal widtotmany domains. EUQuaSIT promoter
proposed 6 Generic Work Areas focused by the IQication — see , while first results with
regard to the structure and the contents of ICTiness processes (work flow) have been
leading to the assumption that ICT business presesan in general consist of certain
distinguishable items.

A qualification profile should address one of therkvareas above, where the code
colour of the work area indicates the nature ofcgework processes the practitioner
performs, as follows:

* the yellow colour for ICT work processes with mogeonomic technical
oriented phases of activity and work tasks, lik& i8@arketing, sales etc.,

* the blue colour for ICT work processes with mordoimatics technical
oriented phases of activity and work tasks, lik& Kystem development, soft-
and hardware development, administration etc.,

» the red colour for ICT work processes with moréntecal informatics oriented
phases of activity and work tasks, like ICT systatagration, installation etc.,

» the green colour for ICT work processes with m&@® &ervice oriented phases

of activity and work tasks, like ICT service, tréeshooting, maintenance etc.

ICT Marketing, Consulting and Sales
ICT Business and Project Management
ICT Systems and Application Development
ICT Integration and Administration
ICT Infrastructure and Installation

ICT Support and Systems Service

Fig. 1 Six Generic Work Areas for ICT qualificatiprofiles.
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ICT education observes specific methods and ingnisnthat the work area requires
in the phases of activity and the work tasks; etlocahould refer to theoretical and working

details needed to complete the work tasks mearhé&oskill level and the area of the trainee.

3 Evaluation of ICT profiles demand and assessment

ICT profiles under investigation in companies werdicated by their specific names,
so the collected data refer to each ICT profile aach of them was evaluated. In the sequel,
the most demanded pair of ICT profiles are evatlitde each of Euquasit countries, indicated
each by the colour of the area they belong:

- Yellow (called Management) refers to “ICT MarketinQonsulting and Sales” and

“ICT Business and Project Management” areas;

- Blue (called Development) refers to “ICT Systemd &pplication Development” and

“ICT Integration and Administration” areas;

Demand for ICT profiles Level 5M %
Czech Republic
100 +
SOJ(
60 +
) 40 +
Romania % Germany
Portugal Netherlands
Management = Development — Infrastructure Senice  gioast
Demand for ICT profiles Level 5B %

Czech Republic
80

o]

40
Romania ~__ 2 _— Germany
Portugal / ?Netherands
Management == Development = Infrastructure Service

EUQuasIT

Fig. 2 Areas of the most demanded two ICT profilesompanies — Levels 5M and 5B.

- Red (called Infrastructure) refers to “ICT Infragtture and Installation” area;

- Green (called Service) refers to “ICT Support aggt&ns Service” area.
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Demand for ICT profiles Level 4
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Demand of ICT profiles for Level 3
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Fig. 3 Areas of the most demanded two ICT profitesompanies — Levels 4 and 3.

From the charts, presented in Fig. 2 to Fig.edult the following common trends for
the European countries:

- Level 5M highest demand exists in economic and mament (yellow) also in
application development (blue) oriented ICT prdjlet indicates the needs of
companies in ICT management and in developing ngications all over Europe.

- Level 5B highest demand is somehow distributed linagas; a common demand
exists in the economic and management (yellow)ntetk ICT profiles, thus country
specific. It is a relative shortage of Level 5B I@files available.

- Level 4 highest demand (see Fig. 3) exists in Il@ffastructure (red) and in
application development (blue) oriented ICT prafjldat indicates the needs of

companies in ICT the practical initiative in ICTfiastructure and administration.
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Demand of ICT profiles for Level 2 %
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Fig. 4Areas of the most demanded two ICT profiles in cams — Level 2.

- Level 3 highest demand Fig. 3 exists in applicatievelopment (blue), ten in ICT
service (green) and ICT infrastructure (red) oeeniCT profiles; it indicates the needs
of companies in routine work of the skilled ICT @hioners regarding new
technologies and instruments for application dgwalent, in administration of ICT
resources and integration/installation of regufgpligation.

- Level 2 highest demand (see Fig. 4) exists iniser{green) and infrastructure (red)
oriented ICT profiles; in indicates the need of pamies in routine work for ICT
service and administration.

The areas of the pair ICT profiles mostly requiriciganges are indicated by area
colour (as described above) in Fig. 5 to Figarld some comments follow:

- For Level 5M ICT profiles, important changes arecessary in economic and
management (yellow) also in application developngkhite) oriented ICT profiles (see
Fig. 5 left — changes around 20%, and in CzechuBleparound 70%); while those
areas are the same with the highest demand, liviewas that companies have specific
activities not covered by training yet in thoseaare

- For Level 5B ICT profiles, change (around 20%) ésessary in all areas (see Fig. 5
right), mostly because the shortage of Level 5B [€£dfiles do not allow companies

to find ICT practitioners skilled for their specifneeds.
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Changes in ICT profiles for the Level 5M %
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Fig. 5 Areas of the two ICT profiles most requirichange — Levels 5M and 5B.

- For Level 4 ICT profiles, changes over 25% are sgag/ in the infrastructure and
administration (red) and in application developmg@ite) oriented ICT profiles (see
Fig. 6 left); again, the most demanded ICT prefileed major changes.

- For Level 3 ICT profiles (see Fig. 6 right), chasgare lower than 20%, in all areas.
Each country specific qualifications on this ledelnot comply with the others so, the
change is better made in the direction of the aaeguwf training (as goals and

contents) in all European countries.
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Changes in ICT profiles for the Level 4 %
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Changes in ICT profiles for the Level 3 @
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Fig. 6 Areas of the two ICT profiles most requirichange — Levels 4 and 3.

- For Level 2 ICT profiles (see Fig. 7), changesyetvery different from country to
country, again due to so many differences encoedtéor that level. However, the
areas requiring more change in European countries tlae infrastructure and
integration (red) and the service areas around 25%.

Changes in ICT qualifications regard the qualifimat features given to ICT
practitioners by means of the training. It is cléwat the training in a narrow specialization is

made mostly at the working place and/or through CVT

Change required for ICT profiles Level 2 %
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Fig. 7 Areas of the two ICT profiles most requirichange — Level 2.
367



However, VET and HE training have to keep pace whth dynamic changes of ICT
qualification requirements that come from comparied job market needs of the time. It is
therefore of great help for training institutiomskinow, or at least to have an idea, on the real
features ICT qualifications should have to fit c@ngs needs, and to adapt curricula

accordingly.

4  Evaluation of ICT qualifications’ curricula

The European company evaluation of the ICT traimngfiles and therefore of the
ICT curricula have been highly important under aspef the needs and revision. First of all,
the evaluation results include the company need=saol ICT training profile respectively to
what extent the profile meets the ICT skill needsgeneral. Secondly the results indicate
especially under revision aspects a mismatch iarcetp the ICT training goals and contents.
Beside using these results to find out the needanfile structure presented by the fourteen
"Generic work area orientated ICT skills profileatnong other things, the evaluation results
can be in the same context further interpretedragmatch to a certain extent and findings of
the current ICT curricula e.g. in terms of currioml examples of "good or bad practice”.

In this sense and in relation of the current cuta®f ICT training profiles - here e.g.
especially in Germany, Netherlands and Portugaild-tae generic work area orientated ICT
skills profiles the evaluation results can be sumged as follows:

 curricula of "modern” ICT training profiles, laursth or updated in the last years, are
often relevant as curriculum examples of "good ficat. To a high percentage they
meet the skill needs and contents presented byetheric work area orientated ICT
skills profiles, e.g. in Germany the four new IG&ining profiles at level 3 and new
work process orientated further ICT specialist fesfat level 4 or in the Netherlands
the new BCP ICT training profiles or also in Podlthe new professional ICT training

profiles at vocational levels,

* Dbeside the curricula of "modern” ICT training pled the problems are that often the
"old" ICT training profiles further and paralleliskand in this context the
corresponding ICT curricula and training profilestpy overlap significantly in skills
and contents, but, however, this result partly i@gdb some new ICT training profiles

as well,

 curricula of ICT training profiles that meet thalskeeds and contents presented by the

generic ICT skills profiles only to a lower degregll often split and separate the ICT
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skills and contents for instance in IT and CT, esgdby current ICT training profiles at
VET level 2 and 3, e.g. in Germany "Telecommunaratracility Electronic
Technician" and "Mathematical Technical Assistamtin Netherlands "Craftsman

Communications Networks",

 curricula that still partially but strongly splihd separate ICT business, informatics
(software) and electronics (hardware) skills angteots do not meet the work area
orientated skill needs. These curricula are mastiyng subject or scientific discipline
orientated without enough or none integrated orlmoed structure and contents, e.g. in

Germany "Technician in Radio Communication” or ortdgal " Software Analyst",

« other curricula with a mismatch in general hardipsider any work area orientated
skills and contents or cross section and basic whitls. These curricula also mostly
strong subject or scientific discipline orientated hardly include for instance
business, customer and application orientated ntstevork process and quality
management contents or overall subject contentsfiaally other curricula with a
mismatch often stress too much the basic skilla yiedominantly scientific base and
engineering theory contents like computer and teldgy science and mathematics
orientated contents and, at the same time, tde lattsic skills with work, customer and
application orientated contents.

On the one hand the results and findings of theeatilCT curricula at sub-degree
levels in relation to the skill needs presentedh® generic work area orientated ICT skills
profiles evidence that in European countries a owb ICT curricula exist that may be
named as curriculum examples of "good practice".

These curricula show various solutions relateche®owork area orientated ICT skills
profiles wherefore there is no single way to depelloe curriculum. On the other hand the
results show problems and different maladjustmeht$ie ICT curricula with indications to

improve the common curriculum design.

Level Demand is due to Change is required for
Level * specialized profile in certain application areg ¢ less ICT oriented but more application area
SM + knowledge and skill on matters in the oriented
application area * less ICT theoretical but more working area
« knowledge and skill on usage of instrumentg  oriented
use specific to area * more practice on up-to date technology in
 experience on low to high level tasks in the industry
application area * more practice and projects but few lectures
* practice in team working and human and theory
communication * less individual but more group oriented
» knowledge and skills on work planning and education
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team co-ordination
creativity and knowledge on meta level
techniques

fewer pure ICT but more work
management matters

less technical education but more resear
and design

ch

[2)

Level basic and intensive knowledge on applicatione less encyclopedic but more application

5B area oriented matters
practical abilities and on techniques in * less theoretical but more area oriented
application area education
abilities in work planning and team co- « less individual activities but more team
ordination working

Level 4 knowledge and skills on up to date technology less theoretical but more working oriente
and tools matters
knowledge on economic and management | ¢« more economic and management matter
activities « few technical but more strategic matters
orientation on actual and technical context of the area
problems * less individual but more group and
knowledge and skills in work organization and organizing tasks
coordination * less research or design but more
knowledge and skills on concrete production/service tasks
production/service

Level 3 specialization on specific activities of the * less encyclopedic but more activity
application area oriented in the area
practical skills in working tasks specific of thes more working and less scholastic tasks
application area * less individual but more group oriented
team work and communication abilities education

Level 2 basic knowledge on specific matters in the |  less ICT general but more application

application area
practical abilities in specific tasks of the
application area

oriented matters
less theoretical but more working oriente
in the area

Table 1 Assessment on curricula features thattea@@émand and change of ICT profiles.

The Table 1 presents curricula features that galaesto ICT profiles (for each skill

level) from companies’ point of view. The demandd ashanges of ICT profiles actually

reflects existence or non-existence of those featur ICT practitioners’ skills.

5 Generic work area orientated ICT profiles for the European countries

After the analysis of the demand and assessmemCDfprofiles in the European

EUQuaSIT countries, the project partners agreeeheml structure for potential “EURO ICT

Profiles”, meant as a minimal requirement of thd I€ucation in the European countries

(see Fig. 8). Minimal requirement means the mihimanber and types of ICT profiles for

each SEDOC Level that the training system shoutvige for ICT practitioners to fit the

industry needs on ICT.

Starting from that structure, each European countay add new ICT profiles —

according to country own economy needs or to sigdeibour policy of the country.
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ICT Marketing ICT Marketing, X
— : e.g. ICT Marketing
Consulting Consulting and
and Sales ICT ICT Sales EnEgETE (C5)
Commerce and| |Commerce
ICT Busmess and| |Business and Business| | [ICT Bus_lness e.g. ICT Project
Project and Project Management (CS)
Management Management 9
ICT Systems and ICT Systems e.g. Software
Application and Application| | |Architecture and
Development ICT ICT Development Design (CS)
Application Application
: and and : e.g. Integration &
e In;?]%ratlon Administration| | |Administration !s\cr:;(l:-i LUl Test / Implementatio
Administration Administration 3 e Bl sy
(CS)
ICT
ICT ICT ICT
Infrastructure Infrastructure IS Infrastructure €.g. Sy;tems
and Installation | |and Installatio |29 and Installation| | | SPecialist (CS)
Installation
ICT Support and ASU St g el 101 SR ICT Support an e.g. Technical
Systems Service il S il S Systems Service | |Support (CS)
Service Service

Fig. 8 Generic work area orientated ICT skillsfies for each SEDOC Level.

So, for example the government of a country in Rarmtends to provide more ICT
working places to low level qualified persons ttiea number of ICT profiles at respective
levels should be increased. However, after thesiiyations and the case studies performed
through EUQuaSIT project, a clear conclusion reslilcompanies are most interested in high
level skill (e.g. ICT profile HE graduates or HEaduates CVT trained in ICT), simply
because they can execute low level tasks (e.g.onkitvg equipment installation) but also
high level tasks (e.g. network administration, nggment and optimisation).

That is why, the compromise between the numbelCaft profiles in a working area
has actually a social and labour policy dimenshat should be decided from the compromise
made between the labour market (companies) andlsmtors (government, syndicates).

Anyway, from the technical point of view, thereaiglefinite need of ICT practitioners
in each working area - presented in Fig. 1 aniéctdd in the “Generic work area orientated
ICT skills profiles”, while case studies in compasirevealed actions that involve low level
and high level tasks that extends ICT work procedseethe target domain using ICT
instruments. An illustration is the important derdamnd the change needed on “ICT profiles
for ICT Marketing, Consulting and Sales” and “ICTudtness and Project Management”

working areas — which are Economic oriented natrimftics oriented areas.
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