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chapter 1 Initial position, purpose, definitions and methods of EUQuaSIT page 1

1 Initial position, purpose, definitions and methods of EUQuaSIT

“Over the last decade growing attention has been paid at both national and Euro-
pean level to the transparency of qualifications and competences, for both academic
and occupational purposes. Lack of transparency has often been regarded as an ob-
stacle to mobility, for either educational or occupational purposes, and a constraint
on developing the flexibility of labour markets in Europe; making qualifications and
competences more transparent is essential to increase and improve mobility — be-
tween countries and regions, sectors and companies, as well as from learning to
working in the perspective of lifelong learning.”

‘It is essential to assess the skills gap created by the mismatch between the skills
and qualifications of the active population and the current and future needs of the la-
bour market in skills and qualifications. Development is needed concerning the
methodology of combining in a comparative way information on skills and educa-
tional attainment on the one hand and occupations and job needs on the other hand.
Moreover, there is an additional mismatch at the local/enterprise level which needs
to be addressed.””

The quotations above underline the need of more transparency in the education and occupa-
tion systems in Europe as well as the corresponding need of investigations on current and fu-
ture skills developments and requirements on the labour market. The purpose is a better match
between the provisions of education and training systems and the emerging needs of the knowl-
edge society in terms of level and quality of employment and lifelong learning (cf. CEC 2003). In
this context the developments in the area of information and communications technologies (ICT)
play a major role. Therefore, the EUQuaSIT project results on “European ICT qualifications”
documented in this report contribute to the debate on increased European transparency and
mutual strategies of prospectively improving vocational education and training structures and

supply.

In recent years the spread and dynamic of ICT in all European countries have been steadily
increasing. Today the high importance of ICT for the entire economies and all areas including
business, services, domestic and leisure is obvious. Computer technology is present in a very
large percentage of appliances, elements of process control equipment and appear on almost
every professionals' desk across Europe as well as a multitude of smaller computerised devices
in handbags or jacket pockets. Electronics, PCs with all types of standard and individual appli-
cations, communications networks and, last not least, the Internet, are very widespread and
have had a profound impact on most industrial sectors. ICT developments have changed the
society to an "information society" and new possibilities as well as challenges in all areas of
work and life have been arisen, in particular, of course, in ICT business and work areas itself.
New ICT technologies are creating fundamental changes within business and the world econ-
omy as a whole and success in this new, and digitally driven, economy will be critical to Euro-
pean competitiveness. However, in a structural view, e.g. occupational and qualifications classi-
fications, the wide ICT penetration across sectors and occupations constitutes a big challenge
for national and international comparative surveys like EUQuaSIT.

This final work report of the European Leonardo-da-Vinci-ll project EUQuaSIT seeks to sum-
marise the comprehensive quantitative, qualitative and especially comparative results on Euro-
pean ICT employment structures and practitioner numbers, the national and European demand
of qualified ICT practitioners, the skill needs of ICT practitioners, the supply of ICT qualifications

! Proposal for a Decision of the European Parliament and the of the Council on a single framework for the transparency of
qualifications and competences (Europass). COM(2003)796 final, Brussels, 17.12.2003, page 2 (CEC 2003)
2 http://europa.eu.int/comm/education/pro grammes/ leonardo/o1d/ leonardoold/stat/train in gstatis/secondphase/workprog_en.html

EUQuaSIT Recommendations on European ICT qualifications August 2004



page 2 Initial position, purpose, definitions and methods of EUQuaSIT chapter 1

and the implementation of ICT vocational education and training. In addition to the investigation
of the ICT skill and practitioner needs of the ICT sector, the results equally cover the needs of
the ICT user sectors and furthermore especially take into account the needs of small and me-
dium ICT businesses.

In 2000 the ICT sector itself in the EU-15 employed app. 6 million people and represented
about 3 % of all employment in the EU (cf. Garland 2003, p. 3). However, the ICT sector faces
particular challenges in fulfilling its role in contributing to the success of the European Union's
economy. These include keeping pace with the demands of rapid technological development,
the constant innovation in products and services, and the emergence of new ICT markets such
as complex telematic applications. Ensuring that there are sufficient numbers of ICT practitio-
ners with the required skills® supporting the development of Europe’s ICT sector will be a critical
issue.

School, vocational, tertiary and higher education are key providers of adequately skilled ICT
practitioners to the sector. Given the reported shortages with the required overall and specialist
ICT skills, there was particular interest in promoting such provision, especially providing that the
vocational education and training programmes offered do meet the skills and knowledge re-
quirements of the sector. Businesses have also indicated that, in some cases, students lack the
necessary generic or interpersonal (behavioural) skills and are, therefore, not ready for work
after their studies. Clearly, there is a need for qualification programmes to ensure that adequate
skills are developed, and that students and trainees are also able to apply these skills within the
context of the workplace.

Providing international and in this case European reference material of and for vocational
education and training (VET) is always a complex and multi-dimensional issue. National VET
systems in Europe partly differ considerably, both in terms of their importance within the overall
education system (education strategy) as well as concerning the conception and implementa-
tion of training, examination and certification, e.g. school based, dual system, on-the-job train-
ing. Different studies show difficulties of initial VET to meet the requirements of the changing
work environments to more flexible and work process organisation (cf. Perez/Ortega 2003). This
seems to be a specific problem in ICT work areas, since traditionally these have been occupied
by academically qualified ICT practitioners. However, in such a dynamic area things are chang-
ing rapidly and we now see even work areas such as software applications development in
which ICT practitioners at all levels are demanded.

Furthermore the coalescence of Europe and the constitution of international sectors result in
a demand of more and clearer European occupations and qualification profiles. Examples are
the aircraft- and automotive industry as well as the ICT field. For the coordination of these often
divided processes a transparent European cooperation and information platform is needed.

It is imperative to set the context of the project in terms of recent political decisions within the
European Union and the importance that education and training will play in their achievement.
The European Council's strategic declaration of Lisbon stated in spring 2000 that by 2010 the
European Union should become the most competitive and dynamic knowledge-based economy
in the world and that the development of vocational training is a crucial and integral part of this
strategy. The Copenhagen Declaration of 2002 correspondingly states:

“Investigating how transparency, comparability, transferability and recognition of compe-
tences and/or qualifications, between different countries and at different levels, could be pro-

3 The term “skills” in this report is used as a broad term that comprises all other terms in this direction such as “competences,
abilities, proficieny, knowledge” etc.
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moted by developing reference levels, common principles for certification, and common meas-
ures, including a credit transfer system for vocational education and training.”

The actual relevance of a European VET credit transfer system was stressed recently by the
Commission: “An important starting point would be to develop principles for credit transfer,
which are applicable to both HE and VET. These principles are crucial in relation to ensuring
compatibility between the systems, and in securing stakeholder acceptance.”

Against the background of these work, employment and qualification developments, this final
EUQuaSIT project report tries to illuminate how the findings and conclusions can support Euro-
pean processes on mutually agreed VET strategies and concepts. Luckily, the considerable
outcomes of the project could already partly be transferred to the actual European discussion
and received vital attention, e.g. through the planned cooperation with the European Centre for
the Development of Vocational Training (CEDEFOP).

1.1 Purpose and project activities of EUQuaSIT

EUQuaSIT aimed at contributing to more transparency of ICT employment and qualifications
in Europe, both quantitatively (statistical data) and qualitatively. In the centre of attention the
project produced tailored reference material on the supply and demand situation of qualified ICT
practitioners® in Europe. The project gives recommendations for prospective strategic steps to
be taken in order to guarantee more transparency of European ICT skills and VET develop-
ments, worked out from a professional qualifications’ point of view. For this it is necessary to
develop adequate occupational skills and qualification structures for the more reliable estimation
of ICT skill needs and the ICT qualification supply. The project work has indicated that Euro-
pean countries as well as institutions such as the OECD and the European Commission and its
bodies Eurostat and Cedefop are currently searching for adequate occupation and qualification
structures that help reflecting and systematically describing the dynamic changes of ICT busi-
ness, work and qualifications.

On this basis it was possible to construct European (reference) material on ICT qualifications
reflecting both, corresponding ICT practitioner skill needs as well as the variety of qualification
strategies and concepts in European countries (in the scope of the European principle of sub-
sidiarity). In detail ICT skill needs and qualification structures and contents in Europe are de-
scribed in order to define prospective priorities in this innovative and prosperous field of the
knowledge-based society, economy and labour market. Initial position in this context is, that a
comprehensive and sustainable knowledge of the skill needs of practitioners and how these can
be systematically analysed and described is obligatory for the development of national and
transnational ICT qualification concepts. And vice versa, adequate ICT qualifications have a
major impact for the European labour market development and the supply of ICT practitioners.
With this work the project is actively contributing to the development of innovative approaches

* The Copenhagen Declaration: Declaration of the European Ministers of Vocational Education and Training, and the European
Commission, convened in Copenhagen on 29 and 30 November 2002, on enhanced European cooperation in vocational e-
ducation and training, see http://europa.eu.int/comm/education/copenhagen/index_en.html

* IRISH PRESIDENCY: CONFERENCE ON COMMON THEMES AND APPROACHES ACROSS HE AND VET IN
EUROPE, 8 MARCH 2004. Conclusions of N. van der Pas, DIRECTOR GENERAL DG EDUCATION AND CULTURE,
EUROPEAN COMMISSION.

8 "[CT practitioners are practitioners who work with their skills and competences at different skill levels in research, development
and design, management, the production, consulting, marketing and sales, the integration, installation and administration, the
maintenance, support and service of information and communications technology systems or who develop, integrate, support
etc. and use ICT systems in a technical context and applications (e.g. multimedia or health informatics) in their occupational
specialisation (ICT job practitioner)". The term generally covers all skill levels. For the delimitation to the workforce who use
ICT systems and applications see EUQuaSIT Interim Report, chapter 1.3: “Common understandin of ICT for the project”, p. 9
et seq.
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with a special focus on linking the view of the business and working world to prospective strate-
gies of (open) European VET systems. Corresponding networks have been envisaged.

The demand for ICT practitioner skills must be assessed both from a quantitative and qualita-
tive viewpoint. The outcomes of different respectable studies throughout recent years (see ex-
emplarily biat 2001, EUQuaSIT 2002; CEPIS 2002) have indicated that the supply of ICT quali-
fication profiles and training programmes, especially in vocational education and training, may
not sufficiently meet ICT practitioner skill needs on the labour market. And especially in ICT,
rapid changes of systems and applications as well as ICT business and work processes lead to
substantial changes of the practitioner skills required. Therefore, adequately skilled ICT practi-
tioners are constantly in demand in all European countries and it is one of the major present
and future challenges not only to react to this demand but also to provide a tailored European
framework of ICT qualifications as a reference for European countries. In a European view and
by considering national responsibilities for vocational education and training the conclusions
and recommendations focus on reference material’ as developed with the EUQuaSIT project.

For clarification of the complex context, it is necessary to identify and describe developments
in the broad ICT business and work areas, against the background of different ICT market seg-
ments, and relate them to ICT practitioner skills and skill needs on the one hand, as well as ICT
qualification profiles and programmes on the other. In fig. 1-1 this vital relationship is illustrated,
showing that the skill needs of companies of the ICT sector and ICT user sectors are an impor-
tant basis for the ICT qualification and training supply, both quantitatively and qualitatively at all
skill levels, independent of each European education system. From a separate perspective, the
ICT education and training supply has influence on ICT work and skills development, which
means that education has an important role to play in supporting companies using developing
technology and competences.

" oo W

ICT work and IcT p;ifgl'-;'o”e' ICT education and

employment training

corespond to Structures, data of
European systems

Structures, data of
Europeair:‘ SMLE's ICT training
qualifications

ICT sector and
ICT user industries (ELEEICT)

Y W o

fig. 1-1:  Survey approach of EUQuaSIT with the interaction of ICT work and employment and ICT education and
training

in
VET, CVT
and HE

With the EUQuaSIT project activities it was intended to get detailed information on skills re-
quirements of ICT practitioners qualified at different levels. This covers the whole range of
needed skills, from technical ICT skills to overall behavioural and personal skills. The initial aim
of EUQuaSIT to identify, structure and classify overall and generic ICT work areas could be ob-
jectified based on the comprehensive and detailed investigations of concrete ICT business and
work processes. The question in regard to the involved ICT practitioners (with their ICT job and
qualification profiles) and their skills described in ICT work tasks within the processes play a

7 see conclusions of N. van der Pas, Director General DG Education and Culture, European Commission, presented at IRISH
PRESIDENCY: CONFERENCE ON COMMON THEMES AND APPROACHES ACROSS HE AND VET IN EUROPE, 8
MARCH 2004.
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major role for the conclusions on prospective European ICT skills profiles and qualification pro-
grammes.

One major precondition for all surveys on ICT practitioner skill needs was a profound knowl-
edge of existing sector-, business-, work- and qualification structures in the partner countries.
Therefore overall and latest developments in ICT business and technologies were permanently
investigated. Major task of the initial project activities, however, was to systematically describe,
analyse and compare the structure, developments, demand and acceptance of ICT qualification
profiles and programmes in the partner countries. The comprehensive and systematic docu-
mentation and interpretation of the existing ICT qualification profiles in the project internet data-
base - including statistical data where available - functioned as an information platform for the
partners and the project target groups. For the comparison, common references for training
fields and levels relevant for ICT were used. Furthermore this work constituted a vital prepara-
tion for the empirical investigations in the European written examinations and case studies.

Altogether the project results ought to contribute to the European discussion on innovative
procedures for the profound analysis, transfer and more reliable forecasts of qualification de-
mands, especially in vocational education and training (VET). The development of modern and
integrative VET solutions and curricula requires comprehensive knowledge about the work
processes and needed skills and is therefore linked to the discussion on employment affairs and
occupational objectives and contents.

The overall work programme of EUQuaSIT was subdivided into six work packages as shown
and briefly described in the following table:

Work package I:

National analysis of the development of ICT qualification possibilities and strategies within the national
framework of initial and further vocational education and training in the field of Information and Communications 6 months
Technology in European countries considering special initiatives and programmes for disadvantaged groups and

women. Furthermore taking into account other ICT qualification and programmes (e.g. Higher Education).

Work package Il:

Empirical analysis of the practical implementation and acceptance of ICT qualification and programmes based
on a written and online examination of companies and training institutions of different size and business also
focusing on the demand of ICT practitioners and considering the great variety of ICT skill needs.

6 months

Work package lll:

International (European) comparison of collected national material on ICT qualification profiles and statistics of

the VET and CVT system as well as the implementation of ICT training strategies and profiles in companies and 5 months
training institutions. Transfer of the outcomes including recommendations with regard to common and innovative

strategies in order to better meet the demand of ICT practitioners in Europe.

Work package IV:

Case studies for the investigation of ICT business and work processes as well as the implementation of vocational

training strategies in the field of information and communications technology. Undergoing of expert interviews with 8 months
ICT practitioners and VET experts (teachers, trainers) in companies of different size and sectors as well as ICT

training institutions.

Work package V:

International and comparative analysis and evaluation of the company and training institution case studies with
results of ICT practitioner work, skills and qualification considering the demand of ICT practitioners at different
skill and qualification levels. Considering aspects like special initiatives for disadvantaged groups and females.

6 months

Work package VI:

Final international co-ordination, dissemination and transfer of the project results. Organisation of a European
workshop and final recommendations on mutual European and international strategies and initiatives such as the
recognition of degrees and certificates in the field of ICT.

3 months

fig. 1-2:  Overview of the work packages of the EUQuaSIT project
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1.2 Analyses and methodological background and definitions

Major part of the first work packages - comprehensively described in the EUQuaSIT interim
report - was the analysis and evaluation of current ICT qualification profiles and programmes
including the supply of ICT practitioners at all levels in the project partner countries. The actual
offer of ICT qualifications and training programmes were reflected against the background of
each national education and training system. On the one hand, as primary material these com-
prehensive and profound material provide the target groups of the project with relevant informa-
tion on actual ICT qualifications, training programmes and curricula in Europe. On the other
hand, one needs to see that gathering and processing such information on European ICT quali-
fications is an ongoing process of up-dating, e.g. with new profiles or with those from other
European countries. It was a matter of principle in the EUQuaSIT project that a profound the-
matic knowledge of the actual ICT qualification and training situation in the partner countries is
obligatory for the detailed investigation of the work and skill needs of ICT practitioners in the
companies as well as the practical implementation ICT training. However, before the ap-
proaches of the corresponding surveys will be described some clarifications on ICT work, em-
ployment and qualifications were needed from a methodological point of view, e.g. for a com-
mon understanding and use of terms and definitions.

1.2.1 ICT practitioner work, employment and technologies: the use of
terms and classifications in Europe

Information and communications technology (ICT) plays a major role in the globalisation of
the economy, and at the same time creates prospects for the development of future technology
and the modernisation of products and services. The use of different types of ICT is one of the
most significant features of today's business. ICT support tools are computers and data proc-
essing equipment, means for building computer systems, digital (tele)communications equip-
ment, software products and (global) services connected with the delivery of software, commu-
nications products and services, selected forms of technology for the manufacture of electronic
parts, multimedia products and related services. Furthermore, the Internet has already funda-
mentally changed the way today's businesses operate and will continue to do so in the future.
ICT promotes prospects for economic growth and also results in the creation of jobs for highly
skilled personnel.

Despite the high political and economical priority, the available data and information on the
actual development of ICT in view of occupation, employment and qualifications structures indi-
cate difficulties with regard to their transparency and consistency. But both criteria are a pre-
condition for comparative European surveys and outcomes. Thus the clarification of terms and
the project utilisation of relevant official classifications such as NACE, ISCO-88 (COM) and
ISCED-97 is subject of the following initial chapters. The presented figures and descriptions
summarise the complex project proceedings leading to these relevant results needed for a
common understanding of what had to be investigated in the scope of our project, namely ICT
qualifications and the nature of the processes corresponding to this innovative and complex
field. As indicated earlier on especially with regard to the field of vocational education and train-
ing (VET) in Europe the EUQuaSIT project group became aware of the fact that a mutual Euro-
pean view on the significance of VET in the field of ICT certainly has not been developed yet.

In order to classify the material on the development of ICT practitioner skills and qualifications
it was initially necessary to investigate and evaluate important categories and terms such as ICT
practitioner and ICT qualification. Difficulties in a common understanding and usage of classifi-
cations as a reporting unit are considerably caused through an inconsistent use of terms, e.g.
IT, ICT, e-business, computer experts or IT specialists (cf. OECD 2004, p. 2).
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Within EUQuaSIT three groups were delimitated, namely ICT practitioners, ICT job practitio-
ners as well as ICT users. The working definition of the comprehensive term and occupation
group 'ICT practitioner' (as well as ICT job practitioner') is as follows:

"ICT practitioners are practitioners who work with their skills and competences at
different skill levels in research, development and design, management, the pro-
duction, consulting, marketing and sales, the integration, installation and admini-
stration, the maintenance, support and service of information and communica-
tions technology systems or who develop, integrate, support etc. and use ICT sys-
tems in a technical context and applications (e.g. multimedia or health informat-
ics) in their occupational specialisation (ICT job practitioner)".

The definition of 'ICT practitioners' and 'ICT job practitioners' is needed to describe the often
blurring boundaries of today's ICT work and skills. It is realised that the skills of such practitio-
ners become contextualised into the situation in which they are practiced and that sectors such
as for example the ‘automotive industry’ will apply and evolve these skills to their own practices.
The project sought to take this into account which is reflected in the consideration of all relevant
ICT practitioner groups. However, it cannot completely be answered at this stage whether or not
an automation engineer who performs PLC programming or a designer using computers (multi-
media) are ICT practitioners. For the sake of their good knowledge in ICT, one may say that
both above are ICT practitioners; however, each of them is first of all qualified in another do-
main, but they may fairly substantially develop, integrate and support ICT hardware and soft-
ware in their jobs. For this the category of ICT job practitioners have been introduced in delimi-
tation to ICT practitioners that are subject of the project from the viewpoint of the corresponding
ICT qualifications supply.

Furthermore, the term 'ICT skills' is often utilised for the massively increasing ICT user group,
for instance indicated by the European Computer Driving License (ECDL) initiative. In general
ICT users do apply systems as tools in support of their own work. User skills cover the use of
common and standard computer and communications applications and tools. Therefore it might
be argued that already a secretary who uses technical office instruments (word processing or
spreadsheet computer applications) is a kind of ICT practitioner. Even though ICT users are not
subject of the EUQuaSIT project work, this group should at least be alluded at this initial point of
the reporting.

Reaching to the point, we conclude that borders move from pure ICT practitioner skills via job
specific ICT practitioner skills to ICT user skills as shown in the following picture.

ICT job practitioner
skills

ICT
practitioner
skills

e-business

skills ICT user

skills

fig. 1-3: Definition and delimitation of ICT practitioners, ICT specific jobs and ICT users

The second major challenge and precondition for the further EUQuaSIT work on ICT qualifi-
cation strategies and concepts in Europe was to clarify in an occupational sense which groups
need to covered as relevant ICT practitioner groups. Based on the definition given above an
'‘Occupational classification of ICT practitioners' was conducted in a European perspective of the
surveys in orientation to the widely used occupational classification ISC0O-88 (COM) (cf. ILO
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1990; Elias 1997). Based on this occupational classification defined by skill levels and speciali-
sations all ICT relevant 'unit groups' at the skill levels 2, 3 and 4 as well as the 'manager' skill
level were considered as indicated in the table below. Even though some of the groups clearly
subsume ICT practitioners, e.g. 'Computing professionals (ISCO 213)', there are others which
need further interpretation such as for example 'Electronics and telecommunications engineers
(ISCO 2144)". Therefore a distinct nomination of ICT practitioners within the ISCO-88 structure
is often difficult and sometimes almost impossible. For the project work, however, it was neces-
sary for all partners to be aware of the fact that interpretations are inevitable, for instance in re-
gard to the question which ICT qualifications needed to be considered within the initial EUQua-
SIT surveys. Also for statistical purposes on the demand-supply comparisons and estimations in
the European context this interpretation as summarised in the table had been vital.

Occupational classification of ICT practitioners
ISCO-88 (COM) occupation groups

Level Maijor groups Sub-Major groups Minor groups Unit groups
o Sales and marketing managers (ISCO 1233)
Other specialist managers (ISCO 123)
: : . Corporate managers Computing services managers (ISCO 1236)
Legislators, senior officials and  (1SCO 12) ) . ) - )
o managers Production and operations managers Production and operations managers in ...
level - (ISCO 1) (ISCO 122) communications (ISCO 1226)
Managers of small enterprises : Managers of small enterprises in transport,
(ISCO 13) Managers of small enterprises (ISCO 131) storage and communications (ISCO 1316)
Computer systems designers, analysts and
Physical, mathematical and Computing professionals propEmmeESC 1o
Skill  Professionals engineering science (ISCO 213) Computing professionals not elsewhere
level 4 (ISCO 2) professionals classified (ISCO 2139)
Hsteab; Architects, engineers and related professionals  Electronics and telecommunications engineers
(ISCO 214) (ISCO 2144)
Physical and engineering science technicians  Electronics and telecommunications
(ISCO 311) engineering technicians (ISCO 3114)
. Technicians and associate Physical and engineering Computer assistants (ISCO 3121
! E-‘;klllla professionals science associate professionals {ignc'lguét:rzassoctale prclessionats E ¢ !
evel3 15c0o 3) (ISCO 31) ( ) Computer equipment operators (ISCO 3122)
Optical and electronic equipment operators Broadcasting and telecommunications
(ISCO 313) equipment operators (ISCO 3132)
Clerks Office clerks Secretaries and keyboard-operating clerks Data entry operators (ISCO 4113)
(ISCO 4) (ISCO 41) (ISCO 411) Caleulating-machine operators (ISCO 4114)
Service workers and shop and  Models, salespersons and Shop, stall and market salespersons and
Skill  market sales workers (ISCO 5)  demonstrators (ISCO 52) demonstrators (ISCO 522) ST TAl el et il
level 2

Electronics mechanics, fitters and servicers

Craft and related trades workers Metal, machinery and related Electrical and electronic equipment mechanics (ISCO 7242)
(ISCO T7) trades workers (ISCO 72) and fitters (ISCO 724) Telegraph and telephone installers and

servicers (ISCO 7244)
® EUQuaSIT 2004

fig. 1-4:  Occupational structure of ICT practitioners of "International Standard Classification of Occupations ISCO-
88 (COM)" used and named by EUQuaSIT

The comprehensively realised solution for the classification of ICT practitioners considers
more than the often in other studies and surveys in a narrower view used IT minor groups
'Computing professionals (ISCO 213)' and 'Computer associate professionals (ISCO 312), for
instance in Eurostat statistics subsumed as 'Computer professionals' (see table below, cf. Ot-
tens 2003, p. 59). Rather than just taking up this narrower skill level and specialisation (‘com-
puter or IT") view, the EUQuaSIT definition of ICT practitioners covers also IT managers (Com-
puting services managers (ISCO 1236)) and other related occupational groups such as 'Elec-
tronics and telecommunications ..." (with the red colour background) as well ICT practitioners
working in areas like management, marketing and sales (yellow backround). Two major mes-
sages can be transferred from these results, in line with the project objectives:

o |CT practitioners work and have skills at all levels of the ISCO-88 (COM) classification and

o the narrow view only on IT- or computer professionals does not reflect the comprehensive
employment and work structures of ICT that equally cover communications practitioners
as well as those in ICT management, marketing and sales.
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Occupational classification of "Computer professionals”
I1SCO-88 (COM) occupation groups

Level Major groups Sub-Major groups Minor groups Unit groups

Computer systems designers,

Physical, mathematical and analysts and programmers

skil Professionals ; - 3 Computing professionals
o (ISCO 2) engineering science {lscg 213? P (ISCO 2131)
professionals (ISCO 21) Computing professionals not
elsewhere classified (ISCO 2139)

Technicians and
skil associate
level 3 professionals
(ISCO 3)

Physical and engineering
science associate
professionals

(ISCo 31)

Computer assistants (ISCO 3121)
Computer associate professionals

(ISCO 312) Computer equipment cperators

(ISCO 3122)

fig. 1-5:  Occupational structure of ‘Computer professionals’ of the "International Standard Classification of Occu-

pations ISCO-88 (COM)"

Furthermore there are various international and national classifications for the description of
social and economic activities, e.g. the "Statistical classification of economic activities in the
European Community" (NACE), that is similar and currently being harmonised with the UN clas-
sification ISIC. A basic problem in this context is that it is often not sorted out very well whether
'ICT employment' means

e the employmentinthe ICT sector or

o the employment of ICT practitioners (in any sectors).

Based on the definition of ICT practitioners given above, as well as the assumption that their
work and tasks are similar in the ICT sector and the ICT user sectors, no sector- or company-
specific difference between ICT practitioners is made in the project. Independently of the sector
and company type all ICT practitioners as well as those defined as ICT job practitioners are
considered. In order to avoid any misconception in the project work, it was clearly differentiated
between the 'employment of ICT practitioners' (in principle applying to all sectors) as well as
'ICT employment' which is defined as the total employment of the ICT sector and thus covers
also 'non ICT practitioners', such as general managers, accountancies, mechanics etc. Corre-
spondingly, and chiefly in view of ICT qualifications the term 'ICT employment' is not used in the
project.

Economic activities classification of ICT sector and ICT user sectors
NACE Rev. 1.1

ICT sector
(ICT supplier industries)

ICT services
IT services / CT services (NACE G 51, | 64, K72, K 73)

ICT manufacturing
IT manufacturing / CT manufacturing (MACE DL 30, 31, 32, 33)

ICT user sectors
(ICT user industries)

Manufacture of textiles
and textile products
(NACE DB)

Manufacture of ather
transport equipment
(NACE DM 35)

Real estate, renting and
business aclivities
(NACE K)

fig. 1-6:

Manufacture of pulp,
paper and paper products;
publishing and printing
(NACE DE)

Electricity, gas and water
supply (NACE E)

Public administration and
defence; compulsory
social security (NACE L)

Manufacture of chemicals,
chemical products and
man-made fibres
(NACE DG)

Wholesale and retail
trade; repair of motor
vehicles, motorcycles and
personal and household
goods (NACE G)

Education (NACE M)

Manufacture of basic
metals and fabricated
metal products (NACE DJ)

Transport, storage and

communications (NACE 1)

Health and social work
(MACE N)

Manufacture of electrical
and optical equipment
(NACE DL)

Financial intermediation,
except insurance and
pension funding
(NACE J 65)

Other community, social
and personal service
aclivities

(NACE 0)

Manufacture of motor
vehicles, trailers and
semi-trailers
(NACE DM 34)

Insurance and pension
funding, except
compulsory social security

(NACE J 66)

others

® EUQuaSIT 2004

Economic structure of the ICT sector and ICT user sectors of " Statistical Classification of Economic Ac-

tivities in the European Community (NACE Rev. 1.1)" used by EUQuaSIT

In order to investigate the work of ICT practitioners it is in fact important to clarify in which
sectors they work. In a comparative view the European NACE Rev. 1.1 was investigated in view
of an Economic activities classification of the ICT sector and the variety of ICT user sectors.
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Following the NACE structure of 'Section, Division, Groups and Classes' the ICT sector itself
can be differentiated in the four areas 'IT services, CT services' and 'IT manufacturing, CT
manufacturing'.

As for the ISCO-88 classification also a more detailed investigation of the NACE groups indi-
cates that the mergence of the IT and CT industry to an ICT sector in a comprehensive work-
and economical related view of the ICT area has not been realised yet. This is also true for na-
tional classifications and interpretations so that for the EUQuaSIT work a common European
understanding of ICT practitioner work and skills had been a vital process. Furthermore and for
all sectors a delimitation of ICT practitioners and the 'normal’ users of ICT systems and applica-
tions was achieved.

Detailed classification of the ICT sector
NACE Rev. 1.1

ICT employment (ISCO level)
Section Division Groups / Classes Skill skill Skill Skill Skill
level1 level2 level3 level4 level -

Manufacture of office machinery and Manufacture of computers and other

information processi uipment
computers (NACE 30) (NACE 30.0%) ng-eqUip
Manufacture of electrical machinery and Manufacture of insulated wire and cable
apparatus n.e.c. (NACE 31) (NACE 31.3)
‘ Manufacture of radio, television and Manufacture of television and radio
Maurilu::tr:.ltre gheEcuica ancopheal communication equipment and transmitters and apparatus for line
(NACE DL) apparatus (NACE 32) telephony and line telegraphy (MACE 32.2)
Manufacture of instruments and appliances
) o for measuring, checking, testing, navigating
Manufacture of medical, p 1and  and other purposes, except industrial
?ﬁg%aéiggt)ruments, watches and clocks  process control equipment (NACE 33.2)
Manufacture of industrial process control
equipment (NACE 33.3)

: : Wholesale of computers, computer
th"'ss::f al"’d "slal” Iradle; Wp%" of  \Wholesals tradde and commi trade, Peripheral equipment and software
e ol except of moor vehicles and (NACE 51.84)

(NACE G) motorcycles (NAGE 51) Wholesale of other electronic parts and
equipment (NACE 51.86)

Transport, storage and ;

e Post and telecommunications Telecommunications

communications

(NACE 1) (NACE 84) (NACE 64.2)
Hardware consultancy
(NACE 72.1)
Software consultancy and supply
(NACE 72.2)
Data processi

e (NACE 72.3)
Computer and related activities ok i
x : (NACE 72) ase ies

:;ﬁ:iﬁ:;ate, renting and business (NACE 72.4)

(NACE K} Maintenance and repair of office,
accounting and computing machinery
(NACE 72.5)
Other computer related activities
(NACE 72.6)
Research and experimental development

fﬁ:ﬁ%r%?nd causon e on natural sciences and engineering (NSE)

(NACE 73.1)
® EUQuaSIT 2004

fig. 1-7:  Economic structure of the ICT sector of "Statistical Classification of Economic Activities in the European
Community (NACE Rev. 1.1)" used and named by EUQuaSIT

In summary the following technological, economical and occupational definitions of ICT can
eventually be stressed as being essential for the further work from a methodological point of
view:

¢ |CT announce the mergence of “IT and CT”: “Information and Communications Technol-
ogy’;
o |CT practitioner skills: The capabilities required for researching, developing and designing,

managing, the producing, consulting, marketing and selling, the integrating, installing and
administrating, the maintaining, supporting and service of ICT systems;

e |CT practitioners include e.g. “Computer professionals”;
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e |ICT practitioners work in the ICT sector and the ICT user sectors;

e |ICT employment comprises the entire employment of the ICT sector (IT and CT service
and manufacturing).

1.2.2 ICT qualifications in view of its correspondence to ICT practitioner
work and skills

Based on the definition and classification of what is understood in the project by ICT practitio-
ners, the methodological approach of the interaction of ICT work and skills on the one side as
well as training and qualifications on the other, led to a definition and classification of ICT quali-
fications in the systems of vocational education and training (VET), higher education (HE) and
continuing vocational training (CVT). As indicated in the figure below, a similar discussion as for
the ICT practitioners took place in project in order to clarify the criteria for ICT 'practitioner' quali-
fications and as a basis for the national investigations and comparative analyses of relevant ICT
qualification profiles and programmes. It is well known in the European debate especially on
vocational education and training how different the national education and training systems are
and therefore only a common and mutually agreed position, for instance in order to delimitate
the relevant ICT qualification profiles and programmes from ICT user qualifications, would lead
to comparative outcomes and prospective conclusions on ICT qualification strategies and con-

cepts in Europe.

ICT job practitioner ICT job practitioner
skills qualifications

ICT practitioner
skills

ICT correspond to ICT
practitioner P practitioner

skills ICT practitioner qualiﬁcations
qualifications
(VET, HE, CVT)
e-bus_inoss ICT user e-bt‘ls‘inelss- ICT user
skills skills qualification

qualification

. - o

fig. 1-8: Definition and delimitation of ICT practitioner and ICT job practitioner qualifications to
e-business and ICT user qualifications

As far as the delimitation of vocational education and training (VET) and continuing vocational
education and training (CVT) is concerned, the EUQuaSIT project partners agreed on two main
criteria. First of all, VET is defined as a qualification with which the participants reach a new
level of vocational qualification, whereas CVT takes usually place on a certain level focussing
on specific content. In accordance with this definition the group decided secondly that VET is
also characterised by a certain period of time typically longer than 12 months. In addition, CVT
courses were also only supposed to consider longer than 3 days of training.

The analysis of ICT qualification profiles and programmes requires a common structure which
is not easy to agree on due to different existing VET systems in Europe (which is a well known
barrier for a mutual European VET policy). However, in the methodological direction and orien-
tation to existing and overall international and European classifications for education and train-
ing systems and programmes the complete "framework of ICT qualifications" is used in two ma-
jor education and qualification categories, namely:
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¢ the education and training (qualification) level and
¢ the education and qualification programme, subject and specialisation respectively.

The comparison of the international and European level frameworks used in this report is in-
dicated in the table below. Based on the analysis the proposed and used ICT skills and qualifi-
cation frameworks are each five-level structures with three 'skilled' / vocational education and
training (VET) levels 2, 3 and 4 as well as two 'high skilled' / higher education (HE) levels 5B
and 5M. The five qualification levels orient at existing international and national classifications
as well as the new 'Bologna Process structure' with 'first and second cycle degrees“ (FCD;
SCD) and Bachelor (BA) and Master (MA) respectively. Apart from Germany the EUQuaSIT
partner countries have a national level classification for their vocational education and training
programmes. The project group discussed these classifications and therefore a 'key' between
each national and the EUQuaSIT level classification could be realised. For instance Dutch and
Czech education and training profiles are based on the "old" European five levels framework as
defined in Council Decision of 85/368/EEC (SEDOC). Even though not common in Germany, it
was necessary to assign the ICT qualification profiles to this structure.Concretely, and already in
view of final recommendations the defined VET and HE qualification levels should be nominated
such as Bachelor (BA) und Master (MA). In terms of overall education and qualification levels
expressed by ISCED 97, the table does not consider education level 1 and 2, since these levels
do not cover relevant VET ICT qualifications.

ICT practitioner skill level ICT practitioner qualification level
ISCO-88
f ISCED-97
Skill level - CEC 2002 Skl HE HE Education
Professional lovel 6 Practitioner Qualification Qualification level 6
Qualification i skill level level 5M level 5
CEU 2004 level 5 (work) (MA/SCD)  (CEC 2002) HE
Professional Qualification
ISCO-88 Qualification EORaponRd 0 level D
Skill level D : : CEU 2004 ISCED-97
level 4 CEC 2002 Skill HE qualification HE HE ( ) Education
Professional lavel § level Qualification Qualification level 5
Qualification e level 5B level 4
level 4 ke (BA/ECD) (CEC 2002)
CEU 2004  CEC 2002
Isggl'laa Professional  Professional I_?lfllll 4 VET Qua\lfffcg Hon Qua\ll;'ﬁu;ljan ISCED-97
Qualification  Qualification e Qualification Education
level 3 el G leval 3 (work) Practitioner IEvela lavel 3 lovel C level 4
eve (CEG2002) (CEU 2004)
skill level
Skill VET
CEU2004 CEC2002 etk T SRRy
_ (work) ; : VET VET
ISCO-88 o focsional Professional VET qualification e Qualification Qualification  SCED-87
Skill <S4y i Educat
level 2 Qualification  Qualification level level 2 level B ucation
level B level 2 Skill VET (CEC 2002) (CEU 2004) level 3
level 2 Qualification
(work) level 2

fig. 1-9:  Correspondence of skills and qualification levels and the EUQuaSIT five VET and HE level solution

In correspondence of these relevant five ICT qualification levels to the employment system.
the table furthermore indicates the nomination of five skill levels, too. This approach is in line
with the specification of the ISCO-88 (COM) structure: "The International Standard Classifica-
tion of Education (ISCED) was used to define the ISCO-88 skill levels" (Hoffmann 1999, p. 6).
The defined structure of the five 'ICT practitioner qualification levels' on the one hand side, and
the five 'ICT practitioner skill level' on the other, therefore does not only indicate a structural
connection to the ISCED-97 levels as mentioned above, but also to the EU Directive on the rec-
ognition of professional qualifications at different levels (CEC COM 2002/0119 final - COD
2002/0061; amended in 2004) as well as based on this Commission proposal the latest 'Political
agreement on the Council's common position' of May 2004 (CEU 9716/04 - ETS 42 CODEC
753). In view of the correspondence and interaction of the level structures for the employment
and education and training system these level frameworks also allude to the international and
European discussion on the problems and significance of harmonised frameworks.
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Complete frameworks with qualification levels and ICT education and training fields

ICT qualifications need to address the specificity of the target domain. For the initial parts of
the project, the EUQuaSIT team agreed on using an official European classification for training
purposes. Since 1999 such a framework for vocational education and training is available as a
supplement of the ISCED 97 classification for overall education aiming at classifying training
programmes (cf. Cedefop / Eurostat 1999). In this framework a third ‘digit’ was created within
the ISCED system which represents ‘fields of training’ (ibid., p. 7).

In the figure below the relevant ‘(ICT) fields of training’ (from a total of 65 fields) with some
exemplary main contents are presented in which the EUQuaSIT ICT qualification profiles and
programmes have been classified. The colour of each field indicates its nature, as follows:

¢ |CT qualification and training programmes in audio-visual techniques and media produc-
tion (blue colour),

e |CT qualification and training programmes in ICT related business and administration such
as sales, marketing, management and administration (yellow colour),

o |CT qualification and training programmes profiles in computer science (blue colour),

o |CT qualification and training programmes profiles in electronics and automation (red col-
our).

Further 'training field descriptions' are important for the classification of training programmes
and to see which field best corresponds to the programme or the programme group that is to be
classified (cf. Cedefop / Eurostat 1999, p. 13). For example the field 'computer science' is de-
scribed as follows: "Computer science is the study of the design and development of computer
systems and computing environments. It includes the study of the design, maintenance and
integration of software applications" (Cedefop / Eurostat 1999, p. 18); and for 'electronics and
automation": Electronics and automation (Engineering and engineering trades) is the study of
planning, designing, developing maintaining and monitoring electronic equipment, machinery
and systems. It includes designing computers and equipment for communication" (Cedefop /
Eurostat 1999, p. 19).

The framework below also indicates the level structure of ISCED 97 which has been an orien-
tation for the adapted level framework used in EUQuaSIT (see above). The complete qualifica-
tion framework with qualification levels and specialisations was supposed to allow the classifica-
tion of each ICT qualification profile and programme of the partner countries. The illustration
indicates that in each subject area relevant for ICT training, qualifications profiles can be struc-
tured at each level from ISCED level 3 onwards (upper secondary education).

The complete correspondence of relevant ICT practitioner occupation groups and ICT educa-
tion and training fields based on ISCO-99 and the one side as well as ISCED 97 and EC-99
respectively on the other, is illustrated as a major result of the EUQuaSIT work on occupational
and educational classifications. These two structures helped clarifying the common basis for the
national analyses of ICT qualification possibilities and strategies in the partner countries as well
as the evaluation and comparison of vocational training ICT qualifications.

The analysis of the two structures clearly indicates their different approaches. Within the
ISCO-88 classification occupation groups are first of all split in five broad skill levels of which
four skill levels are relevant for ICT practitioner groups. On the contrary the EC-99 training clas-
sification shows a subject-oriented structure that is initially characterised by the ‘fields of train-
ing'. Thus classifying an occupational profile in ISCO-88 first of all requires a decision on the
skill level the practitioner is working on, whereas corresponding training measures allow for
each field of training different education levels, and therefore, for instance, 'computer science'
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and related activities such as computer programming can be classified in the EC-99 structure at

different qualification leve
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fig. 1-10:

Relevant "ICT occupation groups" and "ICT training fields"

ISCED-87
Education level

L3 L4 L5 L6

From a methodological point of view it is important for all investigations and comparisons
within the EUQuaSIT project that these are carried out on a common and harmonised basis of
the corresponding and interacting relevant 'ICT fields of training' and 'ICT occupation groups'.

1.2.3 The empirical a

nalyses of EUQuaSIT

In order to further identify and clarify the firms’ needs of ICT practitioner skills and to transfer
them into interrelated conclusions on prospective ICT qualifications and training practices in
Europe the following surveys and empirical analyses were carried out:

e Evaluation of the demand and supply and the gap and mismatch of ICT practitioner skills

and ICT training sol

utions.

e Questioning and case studies (ICT practitioner interviews) in the small, medium and large
companies of the ICT sector and ICT user sectors in the five EUQuaSIT partner countries.
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e Questioning and case studies in ICT training institutions in the five EUQuaSIT partner
countries.

The questionnaire surveys of companies and ICT training institutions within work package 2
aimed at empirical results on the demand of ICT practitioners and the acceptance and evalua-
tion of the ICT qualification profiles and programmes in companies on the one hand, and the
ICT training practice on the other. This work is needed for the initial international comparison of
the European ICT qualification demand and supply in the partner countries within work pack-
age 3.

The concept of undergoing a written questionnaire survey requires the composition of ade-
quate questionnaires following the requirements and realisation criteria of empirical social re-
search instruments. Most important in this respect is the development of tailored questions in
regard to the subject of the investigation as well as how the questions should be structured and,
for instance, if the questions and answers should be provided in more closed or open way. Fur-
thermore in and in relation to the subject area it is important to consider the preconditions of the
group to be investigated. Therefore and depending on the part of the questionnaire, e.g. due to
the great variety of existing ICT qualification profiles and programmes in the countries, some-
times additional hints may be needed in order to clarify the context and objective of the ques-
tion.

However, in order to compare the results of both, the questionnaires of the companies and
the training institutions were developed in a similar structure and content areas, for instance the
demand and supply of ICT qualifications, European affairs or the views and experience of spe-
cial initiatives for increasing the female proportion under ICT practitioners or the chances of dis-
advantaged groups in ICT work. The analysis of the project outcomes was undergone with sta-
tistical computer software like MS Excel and the corresponding presentation through diagrams.

EUQuaSIT

European Qualification Strategies in Information and Communications Technology (ICT)

Leonardo-da-Vinci Il project
Funded by the European Commission

Online examination of companies in five European countries

Online Setreni Online Befragung Online vragenljst Inquerto a0 emprego Chestionar online
Spolecnost Belriebe Bedrijven Companhia Companie

| — — il

Online examination of training institutions in five Eurcpean countries
il Inquérito a0 emprego Chestionar onling

Instituicdes de Ensino & Formacio Institutii de instruire

Online Setreni Online Befragung

vragenlijst
Institucich Bildungsinstitutionen A

Information and Qutcomes on:
hitp:/fwww.euguasit.net

fig. 1-11:  Online examination of companies (ICT sector and ICT user sector) and VET, CVT and HE institutions

The questionnaires (mailed and online) were commonly developed in English and then trans-
lated by the partners in to their national language (see fig. 1-11) and send out with letters and
the flyers describing the project objectives to the above mentioned numbers of companies and
training institutions. The main topics and questions are provided in the corresponding chapters
of the report.
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1.2.4 Overall concept and approach of the case study investigations

The case study investigations of EUQuaSIT contribute to more transparency on ICT practitio-
ner work structures, contents and skill needs on the one side, and the actual European situation
on the development, supply and implementation of ICT education and training on the other
(‘demand-supply-approach'). From the perspective of the development of VET structures, goals
and contents there are different approaches how skills and qualification needs can be analysed
and the results transferred to prospective qualification strategies and concepts. With the case
studies in companies it is possible to analyse and evaluate occupational work tasks and corre-
sponding skill needs of ICT practitioners within the ‘real’ structure of ICT business and work
processes. A profound understanding of both, the structure and contents of the ICT work proc-
esses as well as the overall and specific ICT skill needs is a precondition for innovative work
oriented ICT qualifications and training contents and concepts. From a methodological point of
view, work (or work process) orientation in developing and implementing vocational education
and training (VET) in a specific area or sector requires a comprehensive and well structured
picture of the work and skills of the practitioner groups concerned.

Consequently, the concepts for the case studies and expert interviews in companies and ICT
training institutions were developed from a common understanding and perspective of ICT voca-
tional education and training and is leading to a common view of conclusions and recommenda-
tions with regard to prospective European ICT qualification strategies (see fig. 1-12).

Concept of the case studies

ICT work and employment

ICT work and skill needs of ICT practitioners in European
SMLE's of the ICT sector and ICT user industries

Concept of the case studies and expert
interviews in companies

Investigation content

= Typical ICT business processes, ICT customer quotations,
ICT projects, services and products of the company;

= organisation and structure of the ICT business and work
processes and allocation and contents of work tasks of ICT
practitioners
» work and skills of ICT practitioners at different skills and
qualification levels.
Investigation methods

Expert interviews with guidelines, ICT work analyses, ICT data
sheets, company and work observations

Participants
Manager / owners, head of departments, ICT project and team
manager, ICT practitioners (focus VET qualified)

Conclusions and recommendations:
ICT practitioner skill needs and skills profiles
in a European perspective

fig. 1-12:

Concept of the case studies

ICT education and training

Structure, organization and realisation of ICT qualification in
European ICT training institutions

Concept of the case studies and expert
interviews in ICT training institutions

ICT practitioner Investigation content

work and skills
needs

= |CT qualification and training supply (VET, CVT, HE),
« 90als and content of ICT qualifications and training (main
areas, up-to-date);

organization, learning and training methods and
media/eguipment;

correspond to =

ICT qualifications = teachers, trainers, lecturers in ICT education and training.

and training supply

(VET. HE. CVT) Investigation methods

Interviews with Trainers/Teachers and Trainees, Training and
Qualification Areas, Lesson and Institution Viewing
Participants

Training managers, ICT teachers and trainers,
ICT trainees and students, human resources managers

Conclusions and recommendations:
ICT qualification structures, profiles and curricula
in a European perspective

Overall approach for the case study investigations in European companies and ICT training institutions

In order to 'professionally' undergo a case study in a company complete and good information
about the ICT business areas, projects and products is needed beforehand. If the company had
already taken part in the questioning a lot of overall and empirical information were already
available and could be completed with additional material sent by the company for preparation
beforehand and through the internet. Ideally the case study is undergone by two people, one of
which should have some professional skills in the ICT business and work area and must be able
to make use of the developed analysis and data sheets, e.g. on ICT marketing or databases
(see in the annex).

The outcomes of the case studies in companies support the development and provision of in-
novative work oriented concepts of professional ICT education and training in Europe. In order
to reflect and evaluate the findings from the 'ICT business and working world' the second part of
the investigations concerns the actual situation of ICT education and training in Europe and the
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question how ICT training institutions have addressed the challenge of adequate ICT education
and training provision as well as demanded ICT certifications.

The developed concept correspondingly consists of two related but specific parts for the case
studies and expert interviews in companies and ICT training institutions. In the centre of the
investigations the project partners did interviews with experts, namely ICT practitioners in com-
panies and VET experts in ICT training institutions. These guided and dialogue based expert
interviews give insights into the work of either side, which is a precondition for detailed conclu-
sions on European ICT practitioner skill needs and prospective ICT education and training
strategies. Today, experienced experts are a widely accepted source for investigations in cer-
tain field, one of which is the investigation of ICT skills needs at the work place and within real
work processes of the practitioner group. In summary: the concrete knowledge on needed prac-
titioner competences (‘know how') in the business and work processes are an obligatory basis
for the development of work oriented ICT qualifications, curricula and certifications. In addition
to the experts often with many years of work and teaching experience, also trainees and stu-
dents were interviewed.

The EUQuaSIT project implements innovative ways of systematically analysing and evaluat-
ing work and training practice. Even though the core activities of investigating overall and spe-
cific skill needs of ICT practitioners within small, medium and large European companies’ ICT
business and work process from the viewpoint of VET research are an enormous effort, the em-
pirical outcomes surely offer prospective ways of designing tailored European ICT qualifications.

The new work and process oriented ICT skills framework was completed based on the ICT
practitioner work and skills analyses as well as a comparison of existing occupational classifica-
tions (e.g. ISCO 88). In order to structure the identified ICT skill needs in the new framework,
the project group investigated the skill needs of ICT practitioners (working in teams) and deter-
mined generic ICT skills (occupational) profiles at different levels and generic ICT work areas.
Focussing on ICT practitioner skill needs at skilled worker level, concrete ICT work tasks were
investigated and aggregated.

Corresponding to the specification of ICT skill levels, needs and profiles in the new (meta-)
skills framework, ICT qualification levels and profiles were defined in a new framework of ICT
qualifications and guidelines for the development of VET ICT curricula elaborated. The results
contribute to new concepts of modular curriculum development and a European vocational edu-
cation and training credit (transfer) system as well as international and ICT industry led initia-
tives regarding skills certification.

Based on these tailored occupation and (vocational) education structures new reference data
for statistical purposes could be provided taking into account the entire range of ICT practitioner
work and qualification. It is recommended from the comprehensive project findings to start new
European initiatives to harmonise the national classifications on ICT occupations and qualifica-
tions in order to be able to quantify the whole range of ICT practitioners in Europe for which we
need to find mutual ICT qualification strategies and concepts.
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2 ICT work, employment and technology development: the situa-
tion of ICT Europe

After the Lisbon European Council in 2000, Europe had to star facing new set of challenges in
what innovation concerns. The council provided indicators for tracking progress towards the
EU’s strategic goal of becoming the most competitive and dynamic knowledge-based economy
in the world. Amongst the many sectors of activity involved, the ICT sector represents a vital
element for the success or failure of these new policies and trends. According to the EU Com-
missioner for Enterprise and Information Society;

"Innovation is viewed as a multi-dimensional concept, which goes beyond technological inno-
vation to encompass, for example, new means of distribution, marketing or design. Innovation is
thus not only limited to high tech sectors of the economy, but rather an omnipresent driver for
growth."

The first question to make is that of knowing if Europe is or is not reaching the targets settled
in 2000 or, in other way, if the goals for 2010 are in danger or will be met. The EU Commission
has frequently expressed concerns about the success of this strategy mainly because of the
multidimensional nature of the innovation phenomenon which involves not only technologies
and policies but all the society. As a matter of fact innovation can result from technology transfer
or through the development of new business concepts, it can be of technological, organisational
or presentational nature.

Due to the factors analysed such as the persistent inadequate performance of the Union, the
implications of enlargement, the demographic trends and the large size of the public sector in
EU economies it is vital that both at national and regional levels, the Member States and the
Commission intensify their cooperation for the strengthening of innovation in the EU, including
coordination and assessment mechanisms for mutual learning, as well as for tracking progress
achieved.

In March 2003, EU Commission expressed these and other concerns to the Council, The
European Parliament, the Economical and Social Committee and the Committee of The Re-
gions. The objective was to update the Union’s approach to the Lisbon Strategy and giving em-
phasis to the subsequent European Councils in particular Barcelona 2002.

2.1 Implications of innovation strategies in the ICT business area

Indicated as one of the most important sectors for achieving goals of innovation strategies,
the information and communications technology (ICT) sector will play a major role in the next
decade. Considering that according to the EU Commission the current challenges for EU inno-
vation policy are:

1. Inadequate performance,

2. Enlargement,

3. Skills shortages,

4. Specific features of the Union’s economic and social setting.

It should be of interest to say something further about each one of these aspects before ana-
lyzing the European trends on ICT and because all of these aspects represent considerable
number of implications in the ICT policies and features in Europe.
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Inadequate performance

This is the dominant challenge of the Union as a whole. The innovation performance of mem-
ber states, candidate countries and certain other European states, and of the Union as a whole,
is measured by the Commission’s European innovation scoreboard. In spite of some encourag-
ing features of Europe’s innovation profile, it demonstrates the weaknesses in the Union’s posi-
tion relative to the United States and Japan.

Enlargement

The available evidence points to strong disparities in the innovation frameworks and perform-
ance of the recent admitted countries compared to the other Member States. On the one hand,
people and companies in the new countries have shown a remarkable capacity to transform
their economies. This also reflects a taste for innovation which will be beneficial for the enlarg-
ing EU. On the other hand, the existing obstacles to innovation in the New Countries must be
directly addressed to raise the performance of the enlarged Union, making a further challenge
to the open coordination method.

Innovation requires that entrepreneurship be encouraged in all the States, by policies that
take into account the different patterns of entrepreneurship that are pertinent in different coun-
tries and regions.

Skills shortages

Real wealth — in terms of economic performance, industrial competitiveness and employment
- comes not from the production of material goods alone, but from the production, transforma-
tion and exploitation of knowledge. The skills of their staff are fundamental to enterprises’ ca-
pacity to obtain knowledge and to use it to innovate.

Therefore it is critical that training methods be addressed to continually update skills and
knowledge and to ensure good cooperation between staff of different ages and generations.
Demographic trends in Europe mean that enterprises will tend to have proportionally more older
staff.

Specific features of the Union’s economic and social setting
Several further specific features of the European Union have an important bearing on innova-
tion policy developments, such as:

e The large size of the public sector in Member state economies must be involved to boost
innovation;

o Most Europeans live in metropolitan areas. In regenerating our cities, we should build on
their capacities in the provision of knowledge, skills, a highly qualified work force and geo-
graphical links to turn them into focus of innovation.

o European diversity brings with it different aspirations and attitudes to innovation that have
to be respected.

2.2 Some trends for the innovation and the information society®

Innovation is more than a process leading from basic research to commercialisation. A more
interactive model has emerged in recent years that recognises the importance of the environ-

8 Source: Structural Policies and European Territories — Competitiveness, sustainable development and cohesion in Europe.
From Lisbon to Gothenburg — Regional Policy Inforegio — Brussels - 2004
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ment in which businesses, and particularly small and medium-sized businesses, operate. Today
innovation is associated with concepts such as network formation, management, clustering and
the way in which firms, universities, research institutes and public authorities work together,
particularly at regional level. The capacity to innovate varies significantly from one region to an-
other, both in quantitative and qualitative terms. Innovation, the information society, and re-
search and technological development (RTD) can be determining factors in a region’s success.

On the one hand, there is a strong concentration of these activities in the most advanced re-
gions of the EU, where the top 10 regions account for around a third of all related expenditure in
the Union. On the other hand, however, 17 of the 25 regions with the lowest RTD intensity are
Objective 1 regions. Differences between regions are particularly significant in the cohesion
countries. In Greece, for example, over half of all research expenditure is incurred in the capital
region of Attiki, and in Spain over three quarters of the business RTD spending occurs in just
three regions, with 30 % concentrated in the Madrid region alone.

Community policies on innovation, the information society and RTD promote the enhanced
competitiveness of the European economy. They contribute to the development of a Europe of
knowledge and know-how, with a world-class communications infrastructure and decreasing
information costs. The Lisbon European Council reiterated the importance of research and de-
velopment for economic growth, employment creation and social cohesion. It emphasised the
need to move towards a European research area, an objective which now underpins the EU’s
sixth framework programme for research and technological development. As previously said this
has been translated into targets such as increasing RTD spending with the aim of reaching 3 %
of GDP by 2010 - from 1.9 % at present - and increasing the proportion financed by business to
two thirds of that total.

Cohesion policy and funds are therefore focused on overcoming the technological and digital
divide between rich and poor regions, between urban and rural regions, and even within re-
gions. Networks of innovative businesses, university—business links and better access to com-
munications services for citizens and enterprises are measures that receive increased Structural
Fund support in the current period.

In 2001, the information and communications technology sector was worth EUR 643 billion, or
7.5 % of GDP, according to the European Information Technology Observatory.

The EU’s eEurope scheme seeks to create a digitally literate Europe and to ensure that the
whole process is socially inclusive, builds consumer trust and narrows the gap between regions
and between individuals in terms of the adoption of new technologies. Based on the Lisbon
strategy, the ‘eEurope action plan 2005’, approved by EU leaders in Seville in June 2002, aims
specifically at creating an inclusive information society. The Structural Funds have supported
regional activities related to RTD and the information society, and the share of overall funding
going to these sectors was increased to EUR 10 billion in the current period.

An instrument of the Structural Funds, which has been specifically targeted at fostering inno-
vation in the period 2000-06, is the regional programmes of innovative actions. Under this in-
strument, 156 regions throughout the EU are eligible to apply directly to the Commission for a
contribution of up to EUR 3 million towards a regional programme of no more than two years’
duration. Three key themes have been selected under the European Regional Development
Fund, which concern the issues of ‘knowledge and technological innovation’, ‘the information
society at the service of regional development’ (e-EuropeRegio), and ‘regional identity and sus-
tainable development’. Since January 2001, 126 regional programmes of innovative actions and
three specific network programmes have been approved. A prize for the most innovative project
in each of the three priority themes will be awarded in April 2004.
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The actual trends on ICT in Europe will be analysed and progresses in view of the EUQuaSIT
project objectives comparing and completing the findings against information provided by Euro-
stat, for instance in its latest report “Statistics on the information society in Europe - edition
2003” (Ottens 2003). In some cases it is even possible to compare data with figures from US
and Japan which determine EU’s real trend for some specific aspects.

Computers and ICT — equipment in people’s lives, 2002 (%)

The importance of computers and ICT equipment in people’s life was responded as very im-
portant in Denmark by 45% of people while in France (16%), Belgium (18%) and Portugal (18%)
less than 20% of people considered ICT as very important for their lives.

Importance of Computers and ICT in people's lives, 2002 (%)
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Internet development

The Internet is changing the world we live in. It seems a change no less significant than the
Industrial revolution of the 18th and 19th centuries. Over the last two decades, information tech-
nologies and the Internet have been transforming the way companies do business, the way stu-
dents learn, the way in which governments provide services to their citizens. Digital technolo-
gies have proved to be a powerful engine for economic growth and competitiveness.

In the 1990s, business and consumers in the United States were quick to take advantage of
this “digital revolution”. As a result, American business became much more competitive and the
US economy enjoyed spectacular and unprecedented growth. The EU’s success in achieving
the 2000Lisbon goals will help determine the quality of life of its citizens, the working conditions
of its workers and the overall competitiveness of its industries and services. Today, in the mid-
dle of 2004 we have already several indicators that enable us to be optimistic regarding the
success of this new policy. Some of those are:

e More means of training and education for all ages in a word Investment in people;
e free markets and better research;

o starting the creation of a digitally literate Europe through the dissemination of the informa-
tion society;

e easy and better access to Internet (broadband) and third generation mobile phones
(UMTS);

e considerable developments in e-business, e-government, e-learning, e-health etc.

English is by far the most used language on the Internet, but its importance is declining as
Internet access spreads around the world, notably in developing countries. The importance of
the “Local Content” in the media is growing every day.
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According to estimates by Global Research, in March 2003 only 35% of the world’s on-line
population was English speaking, down from 40% one year before. Other European languages
(36% of the total) and Asian languages (30%) made up the remaining two-thirds of the total,
both language groups gaining ground. Among the other European languages, the largest
shares of the world’s on-line population is accounted for by Spanish and which is spoken by a
world-wide on-line population representing 8% of the total.
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fig. 2-1:  World’s Online Population by Language (%)

General ICT education and training

While virtually all schools in the EU (15) had an Internet connections (93% in January 2002),
only half had an internal PC network (53%) which usually means that the connection could not
be shared among the various classes but restricted to individual access points or computer
rooms. This is further evidenced by the number of computers in schools as a proportion of pu-
pils.

There were on average only 11 PCs per 100 pupils in EU schools that used computers for
educational purposes. Denmark was significantly above this level, with 31 PCs per 100 pupils,
followed by Finland (16) and the United Kingdom (15). In contrast, schools in Germany and Italy
(7 PCs per 100 pupils) reported the lowest equipment rate, below Greece and Portugal (both 8).

According to the September Eurobarometer, 49% of the active population in the EU using a
computer for professional purposes had received computer training at the workplace. Levels of
training were particularly high in the Nordic Member States (over 60%) and in Austria (58%).
However, most countries reported a decline of workplace IT training compared to 2001.

Effects of ICT on the way of working

New technologies have been widely adopted by enterprises often with the objective of im-
proving productivity. This was to be attained particularly by improving communications and in-
formation exchange and automating tasks. The majority (54%) of persons in employment in the
EU in September 2002 agreed, saying that ICT has made their job easier. A majority (51%)
however also noted that this has brought them a greater workload while a large minority (38%)
indicated that ICT has increased the skills needed for their job. More contact with people was
noted by (29%) of the inquired people.
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3 European ICT qualifications and their analysis, documentation
and evaluation

One of the major contributions of the transnational EUQuaSIT work is the comprehensive
analysis, documentation, comparison and evaluation of national ICT qualification profiles and
programmes at all VET and HE qualification levels in the European partner countries. In order to
adequately structure and compare the great number, the profiles and programmes were classi-
fied in view of the level and (ICT) education and training field. For this classification different
references were discussed and eventually led to a comprehensive picture of ICT qualifications
in European countries. The enormous amount of information was collected and stored in the
internet database on “ICT qualification profiles and programmes in European countries”. This
approach guaranteed both, transparency for the project partners and beyond in terms of ICT
qualification possibilities at VET, HE and CVT levels as well as a profound preparation for the
evaluation of the ICT qualification supply in the partner countries.

Therefore and in the centre of attention, this chapter summarises the analytical and empirical
results of the analyses as well as the questionnaire based evaluation of ICT qualifications in
each country, namely regarding the (changing) needs and assessment of national specific ICT
qualification profiles by the companies focusing at sub-degree VET levels as well as specific
CVT demands. The evaluation of ICT qualifications from the viewpoint of the ICT business and
work practice constitutes an important piece of work in terms of ICT practitioner skill needs and
the work oriented development of ICT qualifications and curricula in a mutual European per-
spective.

Correspondingly, the methods, analyses and results presented in the following paragraphs,
contribute to the actual European discussion on the ICT- and e-skills demand, gap and mis-
match, respectively, and its implications for prospective ICT qualification strategies and mutually
trusted solutions for a European framework of ICT qualifications.

3.1 Concept for the analysis of national ICT qualification profiles and
programmes in European countries

EUQuaSIT project research revealed three aspects of the ICT education that future qualifica-
tion strategies should explicitly deal with:

e ICT qualification aspect - characterising the extent of the education and the specializa-
tion detailed for the given ICT qualification as a training level.

o ICT profile aspect - characterising the specialisation of the ICT qualification, observing
the demand of companies from ICT and non ICT sectors.

o ICT practitioner aspect - characterising the target domains / sectors, ICT business and
work areas, ICT skill levels and specialisation in which an ICT practitioner acts.

In this chapter the ICT education and training supply and its analysis, documentation and
evaluation in the EUQuaSIT partner countries is presented in a national and European com-
parative view. First of all and in addition to the initial methodological explanations the following
paragraphs provide some more information about the concept of the curricular documentation
and analyses of ICT qualification profiles and programmes.

For the first part of collecting and analysing relevant ICT qualification profiles and pro-
grammes in the partner countries the following table presents the corresponding occupation and
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education structures of ISCO-88 (COM) and ISCED-97 / EC-99 respectively with relevant ICT
groups and fields of training in a short form. As described in the previous chapters the initial
work of the project was realised within the structure of the European 'education and training
fields (cf. Cedefop / Eurostat 1999) but with 'adapted' EUQuaSIT skills and qualification levels.

ICT practitioner occupation groups ICT education and training fields
ISCO-88 (COM) occupation groups and EUQuaSIT skill level ISCED-87 and EC-98 fields of training and EUQuaSIT qualification level
EUQuasIT Sub-Major EUQuasIT
Major groups Minor groups Fiel i
skill level groups ields . qualification level
Broad groups S adiiation Fields of training
Other specialist managers L2 L3 L4 LSB L5M
Corporate (ISCO 123)
managers Humanities e -
Legislators, senior  (15c0 12) Production and operations and Arts At Audio-visual techniques and X X x x X
officials and managers (ISCO 122) (ISCED 2} (ISCED 21) media production (EC-89 213)
managers
gscot) Managers of small Wholesale and retail sales
Skill enterprises ::'Isag%gt‘ag: :;! small enterprises (EC-69 341) il
ool 5 (ISCO 13)
Marketing and advertising
Comput fessionals o Social (EC-99 342) .
Ph";:":a"‘ e :._3,[;"3 2';?,""’ e ICT practitioner  seiences, Business and
Prclessional B et an occupation business and  adminisiration M
rofessionals engineering . . groups law (ISCED 34) an._ag_ﬂme_nt and
{ISCO 2) science Architects, engineers and (ISCED 3) administration il x
professionals related professionals (EC-99 345)
{I5C0 21) (ISCO 214) correspond to
Secretarial and office work
Phiysical and engineeing ICT edu_ca_tlon (EC-99 346) X X ¥ X x
science technicians (ISCO 311) and training
Techniciansand | ysical and fields
. i engineering : (VET, HE)
Skill associate TR AR OCe Computer associate
level 4  professionals + L ionals (ISCO 312)
yeteei) (ISCO 31) Science Computing  Computer science
T o ©/315) (SCED4)  (ISCED48) (EC-99 481) 8 I e e |
Clerks Office clerks Secretaries and keyboard-
{ISCO 4) (ISCO 41) operating clerks (ISCO 411)

Secvca yiorrs - |Macels; Shop, stall and market

- and shop and salespersons and
Skill market sales demsuflslralurs slzzgi?;ng and demonstrators Engineering,  Engineering
level 213 yorkers (ISCO ) (ISCO 52) y ) Manacung and = Elctonesendaiomaton ., . .
. (EC-99 523)
Craft and related ~ Metal, machinery  Electrical and electronic ﬁgg?n"?;“" :Igffén 52)
trades workers and related trades  equipment mechanics and fitters
{ISCO 7) workers (ISCO 72) (ISCO 724)
fig. 3-1: Frameworks of all relevant "ICT occupation groups" and "ICT training fields"

In the scope of the project investigations and methods it can be summarised as a major result
that the project eventually and after intensive discussions and debates agreed on a common
structure of ICT fields of training that corresponds to ICT practitioner occupation groups.

The ‘legend’ of the level structures below (see fig. 3-2) furthermore reminds on the skill and
qualification levels as they were compared based on actual structures and frameworks and
eventually used in the five level structure the project group agreed on. All together, both, the
structure of ICT fields of training as well as the project level structure was complete and could
hence be systematically used for the national analyses and European comparisons of ICT quali-
fication profiles and programmes. Based on this survey concept and structure the analyses first
of all concentrated on the available ICT qualification profiles and programmes at VET and HE
levels documented in the online database for the project group and were published in view of an
information platform.
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D . Y

ICT practitioner skill level ICT education and qualification level
“skilled" “high skilled" VET HE
ISCO-88 Skill level ISCED-87 Education level
L2 L3 L4 L- L3 L4 LS L6
X X % % Practitioner A % : ::
CEC 2002 Professional gualification level skill level Qualification level (CEC 2002)
L2 L3 L4 LS L2 L3 L4 L5
correspond to
x » X x X x x x
CEU 2004 Professional qualification level VET and HE Qualification level (CEU 2004)
qualification
LB Lc LD el LB Lo LD
X X X X X X
EUQuaSIT Skill level EUQuaSIT Qualification level
L2 L3 L4 L5 L6 L2 L3 L4 LsB L5M
¥ X x x x x X X x x

fig. 3-2:  Correspondence of skills and qualification levels and the EUQuaSIT five level solution
presented in a different direction (horizontal) as used for the project work

On the basis of this European approach the surveys of the initial work package focus on the
national analyses of ICT education and training at the five VET and HE qualification levels.
However, beside the analyses and questions of each national ICT qualification profiles and pro-
grammes to be structured and documented in the European ICT training fields, for each profile
the curriculum details and statistical material was supposed to be analysed. Furthermore it was
agreed that a representative picture of the supply of CVT courses for ICT practitioners should
be provided.

Analysis fields of ICT qualification profiles and programmes in European countries
ISCED-97 and EC-99 fields of ICT training and EUQuaSIT qualification level

~= —_ = N

Field of Czech Republic Germany Netherlands Portugal Romania
Fields of training

education L2 L3 L4 L5B L5M L2 L3 L4 L5B L5M L2 L3 L4 LSB L5M L2 L3 L4 L5B LSM L2 L3 L4 L5B LSM
Ars Audio-visual techniques
(ISCED 21) and media production o L ] B A Al | ] A A e ] | e
(EC-99 213)
Wholesale and retail sales
(EC-99 341)
£ Marketing and advertisini
Business and (EC-89 3%2} J
administration e I T R S S TR T -l O T R Y R T S T T B T
(ISCED 34) Management and
administration (EC-98 345)
Secretarial and office work
(EC-99 346)
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Engineering and  Electronics and
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® euquasit.net database

fig. 3-3: Framework and analysis fields of ICT qualification profiles and programmes in European countries
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Concretely the analysis and documentation of each ICT qualification profile and programme
should look at the available information to the following curricular elements. The aim of such a
comprehensive database was to have as much information as possible in view of the compari-
son and evaluation of collected national material on ICT qualification profiles and statistics as
well as the implementation of ICT training strategies and qualification profiles in companies and
ICT training institutions.

= Title / Occupation / Programme - name of the profile
(country and English languages);

= Country - for the moment a certain EUQuaSIT partner
country;

= Qualification - type of qualification, i.e. VET, HE or CVT;

= Level - the training level envisaged, i.e. VET level 2 - 4,
HE level 5B - 5M, CVT level 2 - 5M ;

= Degree / Certificate obtained - how the qualification is offi-
cially recognized;

= Provider of Training - the type of training institution, with
country and English names;

= Duration - in months;
= |aunched or updated (year);
= Costs - in Euro (if available);

= Goals of Training / Learning / Study - in country and Eng-
lish languages;

= Contents of Training / Leaming / Study - short presenta-
tion of curriculum or matters of training;

= Methods of Training / Leaming / Study - regarding the
scholastic, practical or new ways for knowledge transfer
and acquisition;

= Media, Requisites and Equipment for Training - special
needs for training;

= Target group;
= Preconditions of Trainees / Learners / Students;

= Teachers / Trainers / Lecturers - skill, level and special
requirements;

= Number of trainees or students (new - first year of study,
total and graduates).

ICT qualification may be obtained in various types of training institutions in the countries
around Europe. With regard to the “Providers of training” the project partners agreed on a com-
mon list of ICT training providers presented in fig. 3-4, where the international (English) name
(in the first column) refers to the national names of the training provider in the EUQuaSIT part-
ner countries, and gives a general idea on ICT training institutions in Europe.

International | Czech Republic ‘ Germany

Netherlands ‘ Portugal ‘ Romania

Public Vocational
School / College

Stredni odborna $kola

Staatliche Berufs-
schule

De stat:
1. Liceu/Colegiu

(non existing)

Ensino Vocacional
Publico

tehnologic (de spe-
cialitate/profil);

2. $coala de ucenici;
3. Scoala Profesio-
nala;

Private Vocational
School / College

Soukroma Stredni
odborna Skola

Private Berufsschu-
le

Particulier opleiding-
sinstituut (voor
middelbaar be-
roepsonderwijs)

Ensino Vocacional
Privado

Particulare:

1. Liceu/Colegiu
tehnologic (de spe-
cialitate/profil);

2. Scoala ucenici;
3. Scoala Profesio-
nala;

Company and
Vocational School /
College

Stredni odborne
uciliste

Betrieb und Beru-
fsschule

Bedrijf en regionaal
opleidingscentrum
(ROC)

Empresal/ Instituig-
a0 e Ensino Voca-
cional

Scoala de maistri.

Public College /
Institute for Further
Vocational Educa-
tion

Vy3Si odborna skola

Staatliche Institution
fur berufliche Wei-
terbildung

Organisatie voor
bijscholing

Escolas Publicas /
Institutos P ublicos
de Ensino Vocacio-
nal Adicional

De stat:
1. Scoala postliceala
2. $coala de maistri.

Private College /
Institute for Further
Vocational Educa-
tion

Soukroma vyssi
odborna Skola

Private Institution
fur berufliche Wei-
terbildung

Particuliere organi-
satie voor bijscho-
ling

Escolas Privadas /
Institutos Privados
de Ensino Vocacio-
nal Adicional

Particulare:
1. $coala postliceala
2. $coala de maistri.

Company

Spolecnost, Institut

Betrieb / Firma /
Unternehmen

Bedrijf

Empresa / Instituig-
ao

Firma/Companie
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Recommendations on European ICT qualifications

August 2004




chapter 3

European ICT qualifications and their analysis, documentation and evaluation

page 27

Company and
College for Higher
Vocational Educa-
tion

Akademie

Betrieb und Berufs-
akademie

Bedrijf en school
voor hoger be-
roepsonderwijs

Empresa / Instituic-
a0 e Escola de
Ensino Vocacional
Superior

Colegiu Universitar:
1. de stat;
2. particular

Public University of
Applied Science /
Higher Vocational
Education

Vysoka Skola

Staatliche Fach-
hochschule

School voor hoger
beroepsonderwijs

Universidade
Publica / Ensino
Vocacional Superior

De stat: Universitate
(tehnica)/Institut/
Academie

Private University
of Applied Science
/ Higher Vocational
Education

Soukroma vysoka
Skola

Private Fachhoch-
schule

Particulier instituut
voor hoger be-
roepsonderwijs

Universidade Priva-
da/Ensino Voca-
cional Superior

Particulara: Universi-
tate (tehni-
ca)/Institut/Acade-
mie

Public University

Univerzita

Staatliche Universi-
tat

Universiteit

Universidade Publi-
ca

De stat: Universitate
(tehnica)
/Institut/Academie

Particulara: Universi-
tate (tehnica)
/Institut/Academie

Universidade

Private Universitat Privada

Private University |Soukroma univerzita (non existing)

fig. 3-4:  Comparative list of “Provider of vocational and higher education and training”

From a methodological point of view the surveys base on the selection and secondary analy-
sis of national information, literature sources, data material etc. Within the intensive accompany-
ing debates and measures of the project group national differences as well as the processes
and aspects of the development and changes in the field of ICT qualification had to be consid-
ered. For instance in one or the other partner new profiles have been set up since the beginning
of the project so that the online database instrument was appreciated by the partners.

The examination and analysis within the equal opportunity themes in the field of ICT qualifica-
tion as well as specific national ICT qualification programmes or initiatives for females were
partly realised through specific and single enquiries and surveys on public and private offers.

Based on a comprehensive picture of the VET system of each partner country, these partly
very detailed investigations of curricula were highly relevant, since the present knowledge basis,
other studies and publications as well as economical, employment and educational interna-
tional, European and national results and classifications often focus on sector-, occupation- or
training-specific parts of the complex ICT area, e.g. only IT or CT or only higher education.
Therefore, the ambitious claim on a comprehensive picture of information and communications
technology (ICT) is also reflected in the overall methodological approach, e.g. the commonly
used European frameworks, as well as the concrete and harmonised methods between the pro-
ject partners, e.g. that the commonly worked questionnaires were translated from English into
each mother tongue of the partners.

3.2 Documentation and analysis of national ICT qualifications

Major piece of the initial work of EUQuaSIT was to gather, structure and analyse the ICT
qualification profiles and programmes of each partner country. The results were gathered and
discussed based on the profile and curriculum data and information each partner provided in the
online database of the project that were implemented in the internal work platform of the project.
Even though some of the ICT qualification profiles and programmes led to discussions on where
to classify it, e.g. with regard to the qualification level, field of training, in most cases, however, it
was unproblematic to enter the profiles. The structure and fields of the data sheet were up-
dated several times throughout the project and eventually contains all information and data
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needed to classify and evaluate a qualification profile in the perspective of overall and curricu-
lum information of interest within and beyond the project activities.

Editing of ICT qualification or programme

Country: [Netherdands =] L‘u‘l':"ii’;'dd:’ 2001 : [243 243
m Duration: lzd—mm 5 Costs in €: IW
e ILW&M j' CQuestionnaire: mﬁ
EC-99: [EC83 523 =] GAHFA (x): [GAHFA (F) =]
Isco.g: [15CO-883132 =] Qualification: [ICT practitioner =]
country Title / ICT qualification or programme englisch

If\L-‘.\o\-c.-kl:-'_\IuL'r_-rc o INuI-.\ ork Administrator
Degree ! Certificate
|specialistenapleiding [qualification at level 4

Provider of training

|RDC: regional centre for vocational education and training + bedr |Comuany and Viocational School { College Ll
City | Town | Region others | notes
j via BBL and BOL {apprenticeship and full-tme schalastic training) :I
crebo code: 10813
_'J * depending on learning path :_I
Link laketmboict nl Likdmzli
e.g. I'm: =} mq: :m,:q. 2 e.g. '18:;6 2:01 0022002

Year: 1990 1991 1892 1993 1994 1995 1986 1997 1998 1999 2001 2002 2003 2005
‘Jmf?,”ﬁ::’,l_l_l_l_l_l_l_l_l_l_l_l_l_l_ -
oo T . . . .o -
cegrecs /cotcates: || | Ul I | — ] — ] — — ]

country Goals of Training / Learning / Study englisch

- Onderhouden van contacten met hard- en softwareleveranciers - - Maintains contacts with suppliers for hardware and scftware

- Teezicht houden op en een bijdrage leveren aan het installeren van - Control and contribution to the installation of the LAN and the WAN
LAN- en WAN-netwerken - Development user-guidelings for the hardware and the netweork

- Richtlijnan opstellen voor het gebruik van de hardware en het - Ownership of the protection-access of the technical infrastructure
netwerk - Lecalization of failures in the hardware and the scftware

- Beheren van de loegangsbeveiliging van de technische ;! - Resolve of failures or, f needed, calling on experts

Contents of Training / Learning / Study
De opleiding bestaat uit de voigende onderdelen ﬂ The education consists of the following parts:

Verplichte onderdelen zijn: Mandatory parts are:

- Zakelijke communicatie 3 - Business communication 3

- Zakelijke communicatie MVT 3 - keuzetaal 1 - Business communication MTV 3-choice language 1
- Werkveldoriéntatie 4 _! - Orientation on the working area 4

Methods of Training / Learning/ Study

= I

Med

a, Requisites and Equipment for Training

K 3

Target Group

Toelatingseisen

Admission requirements
- havo-diploma;

- havo-diploma

Ll

Preconditions of Trainees | Learners | Students

I
l

© Prol Dr. A. Willi Petersen; bisd-Berufsbiddungsinstdut Arbed und Technik, Universitit Flensburg

Delote data I

fig. 3-5: Enter and editing of ICT qualification profiles and programmes in the euquasit.net database
(internal work platform)
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Ll

Add these asnewdala |

In the result presented on the internet the database provides a corresponding search sheet at
the beginning where a pre-selection for qualification, level and country can be made. Further-
more a special search term can be inserted to further precise the search. The information are
presented in English and the corresponding partner country language and try to give a compre-
hensive picture about actual ICT qualification profiles and programmes (curricula) at all fields of
training and levels in the project partner countries. Correspondingly, each data sheet contains
information such as the qualification profile's title, certificate / diploma, goals and content of
training and, if available in the statistics, the number and development of trainees / students
undergoing the programme.
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Qualification Level Country Additional term
IVET - I | Level3 | IGermany =l and > |servi ce
Search I Reset |
IcT VET HE VET and HE
— ICT qualification profiles ICT gqualification profiles all ICT qualification profiles
. Czech Republic
ICT qualification profiles and programmes at VET and HE Levels
- Germany
ICT qualification profiles and programmes at VET and HE Levels
= Netherlands
ICT qualification profiles and programmes at VET and HE Levels
m Portugal
ICT qualification profiles and programmes at VET and HE Levels
" Romania
ICT qualification profiles and programmes at VET and HE Levels
| ... i o
e vendor specific vendor neutral
ovsrElliC i programmes ICT programmes ICT programmes

& guquasit.net database

fig. 3-6:  Search sheet for ICT qualification profiles in EUQuaSIT .net database

As far as the delimitation of vocational education and training (VET) and higher education
(HE) to continuing vocational education and training (CVT) is concerned, the EUQuaSIT project
partners agreed on two main criteria. First of all, VET and HE is defined as a qualification with
which the participants reach a new level of vocational and professional qualification, whereas
CVT takes usually place on a certain level focussing on specific content. In accordance with this
definition the group decided secondly that VET and HE profiles are also characterised by a cer-
tain period of time typically longer than 12 months. In addition, CVT courses and certificates
were also only supposed to consider longer than 3 days of training. Therefore for CVT only ex-
amples could be given that were differentiated between all ICT programmes the partners exem-
plarily gathered in the database, an exemplary and global list with vendor specific CVT pro-
grammes in ICT as well as, last but not least, some overall examples of vendor neutral CVT
offers in ICT, e.g. CompTIA certificates.

Exemplarily the table below shows the list that is generated by pre-selecting the terms above.

ICT qualification profiles and programmes (found 5)
VET Level 3 Germany service

Levelsort Titlesort Countrysort Country-Titlesort Durationsort
VET Communication Electronic Technician in Germany Kommunikationselektroniker/-in Fachrichtung 42 months
Level3  |nformation Technology (m/f) Informationstechnik
VET  Information Technology Specialist (m/ff) in System Germany Fachinformatiker/-in Fachrichtung 36 months
Level3  |ntegration Systemintegration
LVE|T3 IT System Electronics (m/f) Germany IT-System-Elektroniker/-in 36 months
BV
VET Mathematical Technical Assistant (m/f) Germany Mathematisch-technische(r) Assistent/-in 30 months
Level 3
VET Micro Technologist (m/f) Germany Mikrotechnologe/-in 36 months
Level 3

@ euquasit.net database

fig. 3-7:  Example of a search result for the criteria “VET Level 3 Germany service”

All VET and HE qualification profiles of the project database were systematically structured
for each partner country in the European ‘fields of training’. The following results summarise this
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vital part of the project that provides the important fundament for the comparison and evalua-
tions. The table below is presented on the project internet platform and functions as a ‘distribu-
tion centre’ from where each national table presented below can be viewed. Furthermore the
overview contains the numbers of ICT trainees / students in VET and HE of the partner coun-
tries, whereupon below the report will go into some more detail.

Furthermore and as indicated in fig. 3-8 above and further detailed in the following tables for
each country, the numbers of students / trainees in vocational education and training (VET) and
higher education (HE) programmes were investigated for each partner country. This important
quantitative result of the EUQuaSIT project summarise the data for all identified ICT qualification
profiles and programmes in each partner country and provide therefore a coherent quantitative
picture for a certain domain (or 'sector’), in this case ICT. Beside the fact that these data have
not been available in Europe yet, they are important in the comparative European view as de-
scribed in the following chapter and for the forthcoming work on the demand and supply of ICT
practitioners in Europe.

The following tables in detail indicate for each partner the variety of ICT qualification profiles
and programmes in the structure of the European ‘fields of training’ (EC-99). The results show
how different the supply can look like for the different qualification levels and fields. All together
and without counting the additional sample of CVT offers in each partner country, more than
340 ICT qualification profiles and programmes have been documented and analysed in the pro-
ject giving a comprehensive picture of ‘national ICT practitioner qualifications frameworks’. Thus
the outcomes of this qualifications and curriculum analyses provide a unique basis of European
ICT qualifications and data in the VET and HE field (which together and as mentioned above is
fairly unique anyway).

ICT qualification profiles and programmes
MNumbers of ICT trainees / students in VET and HE of European countries

(- — —_— [ |
Field of T Czech Republic Germany Netherlands Portugal Romania
education Fields of training ICT trainees/students ICT trainees/students ICT traineesfstudents ICT trainees/students ICT trainees/students
26 700 208 000 53 500 33 000 119 000

L2 L3 L4 L5B L5M L2 L3 L4 L5B L5M L2 L3 L4 L5B L5M L2 L3 L4 L5B L5M L2 L3 L4 L5B L5M
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© euquasit net database

fig. 3-8:  Collective structuring and curriculum results of national ICT qualification profiles and programmes in the
European EC-99 Classification of Education and Training
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Overview of ICT qualification profiles and programmes in the Czech Republic

Czech Republic .
Field of EC-99 Number of trainees/students: 26 700 (2000/2001)
education  Fields of training VET level 2 VET level 3 VET level 4 HE level 5B HE level 5M
500 (2 %) 13 000 (49 %) 2000 (7 %) 2200 (8 %) 9000 (34 %)
Arts Pilotal .o Applications of
(ISCED 21) (aEc~99 213‘;‘“’”““"“ Computer Graphics
Wholesale and retail
sales (EC-99 341) .
Marketing and Sfo:lcg:l:r;}:‘crocessmg Economics of Economics of
B advertising i feration Informatics Informatics
usiness and EC-89 342 TR 3 i
administration { ) :;format!cs n Computer support of Fr;gnon}!cs of :nIomattgcsbanq
(ISCED 34) Management and conomics control of company nformatics nternet in business
administration Information Management of Management of
(EC-89 345) management Informatics Informatics
Secretarial and office
work (EC-99 346)
Application of
Informatics
Application of
— Informatics and
Application of e
Computer Technics gmmm AiCH}
. omputer technics
Information technology Computer Technics and Informatics
- application of Computer Technology informatics Informatics
Computing Computer science personal computers and Basic of iy Informatics and
(ISCED 48) (EC-99 481) Computer Technics Programming Compiter Sciences Computer sciences
Supervisor of Computers systems s S Theoretical Informatics
information syst Computers systems g L
: nformatics
Informatics S\_.ratems_ Technology
Systems of Information informatics
Technology
The science of
application informatics
Alarm and
Mechanist electronic -  Communication
automation Technology in : ——
engineering Transpoi:lgy :;éo&n:gtm :;?r:gmatlon
Mechanist of alarm Automation Informatics
and communication engineering Automatic .
ylenS Computers electronics fatomation snn fooordination and gg::‘witg:g
Engineering Elactronice and Mechanist Electronic - systems Iikarmstce nfometcs aplication sciences
and trades : Digital and Control g— Computerized Engineering and Informatics
engineering ?;éb.r;;hs‘;g] Technology Em:tfcrh%i:hms N systems Informatics Enginesring
(ISCED 52) Mechanistof Digital Computerized Informatics and Informatics
mo:;mr?ur‘lilcehon © | telecommunications Hecpcs #ul;:::lhm Engineering
ot "; b technique & gy Informatics and
A Electronic computers A"‘mat's"‘“"’"l -
b coranications systems System of Engineering
coupler Telecommunication
mechanist
© euquasit.net database
fig. 3-9: Documented and analysed ICT qualification profiles and programmes in the Czech Republic

As already mentioned above the concrete analyses of the ICT qualification profiles provide
detailed curricular results as well statistical information on each profiles as follows:

ICT qualification profile:
"Informatics in Economics"

Country: Czech Republic
Country Title: Informatika v ekonomice
Launched [ updated: 2000
Provider: Obchodni akademie

Public Vocational Schoaol / College
Others:

Goals of Training { Leamning / Study

Pliprava pro praci kvalifikevanych odbomiki v oblasti fedeni ekonomickych projektl s vyuZitim

prostfedkl informaénich a komunikagnich techmologil

Contents of Training / Leaming / Study

VET: Level 3

Degree:

Maturiini wysvedceni

Leaving certificate
Duration: 48 month(s)

Costs: €

technologies are to be widely used

Studium obaru poskytuje
h podi

a
Géatnictvl

Number of rainees |/ students

b a
& h siti a technickych prostfedkd pfencsu dat, podnikové ekonomiky a

znalosti a

z oblash poéitad by

This study programme provides the
computer h d softy

and ki

Training for positions of qualified experts in business projects where infermation and communication

and skills from the area of

an

business economy and accounting

networks and technical means of data transmission,
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] ) ||| | | | | |’ | | [ | ]| | |
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Overview of ICT qualification profiles and programmes in Germany

Field of
education

Arts
(ISCED 21)

Business and
administration
(ISCED 34)

Computing
(ISCED 48)

EC-99
Fields of training

Audio-visual techniques
and media production
(EC-99 213)

Wholesale and retail
sales (EC-99 341)

Marketing and
advertising
(EC-29 342)

Management and
administration
(EC-99 345)

Secretarial and office
work (EC-99 348)

Computer science
(EC-99 481)

VET Level 2
13 000 (6 %)

Assistant for Business
Infarmatics

Business Assistant for
Data Processing
Business Assistant for
Economy and Data
Processing

Business Assistant for
Information
Technology
Commercial Assistant
for Information
Processing
Information
Technology Assistant
for Business
Technical Assistant for
Business Information
Technology

Technical Assistant for
Data Processing
Technical Assistant for
Informatics

Germany

Number of trainees/students 208 000 (2000/2001)

VET Level 3
60 000 (29 %)

Designer of Digital and

Print Media

Infarmation
Technology Officer

IT System Support
Specialist

Information
Technology Specialist
in Application
Development
Information
Technology Specialist
in System Integration
Mathematical
Technical Assistant

VET Level 4
410 000 (5 %)

Multimedia Developer

Business Manager in
Business Informatics

Business Manager in
Data Processing and
Organisation
Business Systems
Administrator

Business Systems
Adviser

IT Key Accounter
Knowledge
Management System
Developer

Technical Writer

Specialist for Data
Processing - Business
Information
Technology (IHK)

Specialist for Data
Processing -
Information Organizer
(IHK)

Database Developer
Device Developer

E Logistic Developer

E Marketing Developer
ICT Process Manager
IT Configuration
Coordinator

IT Product Coordinator
IT Project Coordinator

IT Security
Coordinator

Network Developer
Quality Management
Coordinator
Software Developer

Specialist for Data
Processing -
Mathematical
Technical Information
Technology (IHK)

Specialist for Data
Processing -
Organisational
Programming (IHK)
Specialist for Data
Processing - Software
Developer (IHK)
State Certified
Informatics

User Interface
Developer

IT Test Coordinator
Database
Administrator

‘Web Administrator
IT Trainer

HE Level 58
60 000 (29 %)

Computer Science
Multimedia
Multimedia

Computer Science
Economy and
Business

Computer Science
Economy and
Business
(Berufsakademie)

IT Manager
IT Commercial
IT Consultant

Bio Informatics

Computer Science
(general) Informatics

Geo Informatics

International Female
Studies Computer
ience

Medical Informatics
IT Engineer

HE Level 5M
65 000 (31 %)

Computer Science
Multimedia

Computer Science
Economy and
Business

Computer Science
Economy and
Business

IT Business Engineer

Computer Science
(general) / Informatics

Bio Informatics
Geo Informatics
Medical Informatics
IT System Engineer
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Industrial Systems
Technician
IT Supporter f Service
Advisar
IT System
Administrator
IT System Analyst
Ci icati nd
E Communication IE Systomss Develc in?clmnatiun &
petislanbiop Electronic Technician  Master (Craftsman)  Tochnolo
Automation and in Information Information _gy Computer Science
Computer Technology  Technology Technology :::)arnml.-tljimllans— and  Engineering
Assistant for Communication Master (Craftsman) -Femn;: 4 Communications- and
Automation and Electronic Technician  Telecommunication Ben fsakgi:ie . Information
Computer Technology  jn Radio Technology ~ Facility Electronic :3 ; as _rrma} Technology
Engineering oo e and Industrial Technician | Gommunication Technician Eggiﬁ’:eﬁng“"“ CaTieanang
and trades a di for Data Technology Electronic Technician ~ Network Administrator 2 - Engineering
engineering (E"c,gg'”"‘ 503 Information and in Telecommunication  Security Technician | M 'c® Electronics Infontiations Sysbem
(ISCED 52} Communications Engineering o Micro Systems Technolog
Technology Assistant 3 : Technician in Engineering Y
iy et Information Electronics (Technical) Informatics N p— Micro Electronics
echnical Assistant - z e ew Communications -
Fledifonice and Deta | | 11->/5em E‘ed“,)mcs JFechnician in Dala Technologies Micro Systems
Technol Micro Technologist Processing Engineering
echnoiogy 7 - Technology New Communications £ -
Technical Assistant for | Elecommunication i Technologies / Optical Electronics
Production Informatics ~ Facility Electronic echnician In Telecommunications
Technician Systems Technology i ElRaor
Technician in SpbecslElechiones
Information- and
Communications
Technology
Technician in
Information Electronics
Technician in Radio
Communication
© euquasit.net database
fig. 3-10: Documented and analysed ICT qualification profiles and programmes in the Germany
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Overview of ICT qualification profiles and programmes in the Netherlands

Netherlands =
Field of EC-99 Number of trainees/students: 53 500 (2000/2001)
education  Fields of training VET level 2 VET level 3 VET level 4 HE level 5B HE level 5M
6000 (11 %) 8 500 (16 %) 15 000 (28 %) 18 000 (34 %) 6000 (11 %)
Middle Management
) i Employee IT Media Communication and
Arts ::g';‘;:i:a;r‘:dm'g?s Production multimedia design
(ISCED 21) (EC-99 213) Middle Management Graphic media
Employee Multimedia  technology
designer
Wholesale and retail
sales (EC-99 341) Middle Management - _
Marketing and En‘:ploy?e Office Biisinass ?gz:‘nrﬁég:;formamn
advertising gomeLon. administration
Business and (EC-99 342) Engineering [expired informatics Business Mathematics
administration NaregerEctand per 2001] e and Informatics
i 2000
(ISCED S8 administration ES;::;EO Colien administration f::;;ji::;nd )
(EC-99 345) administration Infonatics Economics
Secretarial and office informatics
work (EC-99 346)
Developer Software
Applications
Administrator Software
Applications Computer Techniques
0 i Middle Management i i
Assistant Administrator . Higher education
: ICT service worker IcT Employee Telematics | sqftware engineer )
Computing Computer science ; - - . [expired per 2002] ~ - - Informatics
(ISCED 48) (EC-99 481) ICT worker [expired Assistant information Short HBO course Higher informatics O e
per 2001] systems administration iformatics Informatics
[expired per 2001] ;
Middle Management  Informatics and
Employee information knowledge
Administrator ICT
Administrator ICT
[expired per 2001]
Middle Management
Employee
Administrator technical
infrastructure [expired
per 2001]
Middle Management
Employee Automation
Electronics
Middle Management & o
First Craftsman Employee Automation anmUmcaRane
Communications Energy Engineering systar_ns —
Craﬁsrna_r::af Networks Middle Management Electrical engineering
NCommrl:‘r: ions First Craftsman Employee Computer Electrical engineering —
Communications- Interface Engineering | ¢\ .| engineering | COmMunication and
Engineering Elecironics and g;ﬁim:r' s Installations Middle Management iR Information Science
u ICa‘lID o i i . .
Hd Teces automation instaliath First Craftsman Production Automation | & Electrical engineering
engineerng  (gC-99 523) e Consumer Electronics  ENgineering [expired 19 1€7 9 - i
(ISCED 52) Craftsman Consumer per 2001] Higher education =thinicRlinionatios
Electronics E:‘;ﬁ;ﬁgtﬁga” Network Administrator | SYStem engineer Telematics
Crafsrnan indusiral Instrumentation System administrator  1'gher electronics
Electronics SME [expired per expert
First Craftsman Technical infarmatics |
Industrial Electronics ~ 2001] bbbl Ukt
Technician o, IgHos
Communications
Systems
Technician Consumer
Electronics
Technician Electrical
Industrial Plants
Telecommunications
and ICT engineer
@ euquasit.net database
fig. 3-11: Documented and analysed ICT qualification profiles and programmes in the Netherlands
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Overview of ICT qualification profiles and programmes in Portugal

Portugal
Field of EC-99 Number of trainees/students: 33 000 (2000/2001)
education Fields of training VET level 2 VET level 3 VET level 4 HE level 5B HE level 5M
(Assistant) (Technician) (Specialist) (Bachelor) (Master)
2000 (6 %) 5000 (15 %) 5000 (15 %) 9 000 (27 %) 12 000 (36 %)
i i Graphic Computer
Arts B T Multimedia Systems  Multimedia i o
(ISCED 21) (EC-89 213) Programmer Applications Operator Multimedia Design
Wholesale and retail
sales (EC-99 341)
Marketing and Informatics for
; advertising ; ﬁfr:?rﬁ::aliun
Businessand  (EC-9g 342) Information ;
administration Technology for Information and
(ISCED 34) Mda "_395:'“‘;:‘ and Management Management
?E(T—I ;;-;:5} d iﬂt:rl:ggﬁn &edeunnaticn
Secretarial and office
work (EC-99 348)
Software Analyst
Data Analyst
Data Processing :
Management Informatics
aii::gaes;enl - Micro Saihacemanmey Informatics g;?:'rcit;cs i
Data Processing Database ; "
Asaistant 3!'5!9"15\ — Managament=Main Informatics / Computer ~ Computer Applied
Computing Computer science e e Informatics Technician g0 Sciences Mathematics
(ISCED 48) (EC-99 481) Technician Advanced Applications  [ororooe Informatics Systems Informatics Engineer
informatics Operator Operator Applications Analyst Information Computer Systems
Data Processing T L Technologies Engineer
Technician Ed -
Applications Informatics Systems
Programmer Engineer
Main Frame
Applications
Programmer
Electronics and
Computer Engineering
Automation Systems
Maintenance B Engineer
Assistant Technicians — #PD:C?TPO“S $|?°1f°n'f-‘5 and - New Communication
Engineering of Equipment etwork Maintenance echnician elecommunications Technologies
and trades Ebm" laﬁﬁ aikd Maintenance Technician Micro Network Communicati Tel i
engineering (EC-99 523) Network (PC's) Hardware Technician ~ Management and Design and Informatics
{ISCED 52) Maintenance CAD Operator Installation Technician Electronics and Engineering
Techniclans Industrial Design CAD ~ Computers Telematics
3D Specialist Engineering
Engineer of
Electronics and
Telecommunications
© euquasit.net database
fig. 3-12:  Documented and analysed ICT qualification profiles and programmes in Portugal
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Overview of ICT qualification profiles and programmes in Romania

Field of
education

Arts
(ISCED 21)

Business and
administration
(ISCED 34)

Computing
(ISCED 48)

Engineering
and trades

engineering
(ISCED 52)

EC-99

Fields of training

Audio-visual techniques
and media production

(EC-99 213)

Wholesale and retail

sales (EC-99 341)

Marketing and
advertising
(EC-99 342)

Management and
administration
(EC-99 345)

Secretarial and office

wiork (EC-99 346)

Computer science
(EC-99 481)

Electronics and
automation
(EC-98 523)

fig. 3-13:

VET level 2
28 000 (24 %)

Computer systems
electric
troubleshooting
technician

Computer systems
electronic
troubleshooting
technician
Electro-mechanic
networks and lines
Electro-mechanic
telegraph

Junctions technician
Lines technician
Mounting, tuning and
testing technician for
telecommunication,
alarm, centralising and
blocking installations

Telecommunication
electronics technician

Romania

Number of trainees/students 119 000 (2000/2001)

VET level 3
20 000 (17 %)

Assistant analyst-
programmer

Computer and
networking technician

Computer and
networking operator
Computer
Maintenance
Technician
Technician- operator
to industrial robots

VET level 4
4000 (4 %)

Multimedia developer

e-marketing
Consultant

Infarmation technology
advisor

IT Business specialist

Shift operator chief in
computer centre or
computer office

IT system engineer

Database
administrator

Webmaster

Foreman-operator to
industrial robots

Industry IT specialist
Maintenance engineer
Network administrator

HE level 5B
12 000 (10 %)
Audio-video,
multimedia
Multimedia, Sound,
Setting

Photo-Video and
Image Computer-
Processing

Cybernetics and
Economical forecast

Computer Processing
of economical data
Informatics in Book-
Keeping and
Management
Information technology
in Book-Keeping and
Administration

Office IT

Computing Technique
Informatics

Informatics (also in
Hungarian and
German)

Information
Technology

Communication and
Post Office:
Exploitation
Electronics

Technical Informatics
Technologies Assisted
by Computers

il

HE level 5M
55 000 (45 %)

Audio-visual
Communication

Accounting and
Management IT

Economic Informatics

Economical
Engineering for
Electronics and
Communications

Applied Informatics

Bioinformatics and
health-care
management

Computer Science

Mathematics-
Informatics

System and Computer
Science

Applied Electronics
Communications

Automation and
Industrial Informatics

Communications

Control Systems and
Equipment in the army

Electrical Engineering
and Computer Science

Electronics and
Telecommunications

Industrial Robots
Mechatronics
Microelectronics

® euquasit.net database

Documented and analysed ICT qualification profiles and programmes in Romania

It is worth mentioning that during the project development the qualification policy evolved in
EUQuaSIT partner countries, and new ICT qualifications appeared. However, as it will be men-
tioned further, old and new qualifications in ICT yet do not cover the job market needs, many of
them overlap regarding the fields and training goals — see comparison below. The Data Base is
up-dated periodically and it becomes means for study of ICT qualifications in Europe, also in-
formation means for those interested in the field.

3.3 Special ICT qualification programmes of VET, HE and CVT in
European countries

The European Commission states that 'special interventions may be needed to promote the
skills and mobility of those who are at a disadvantage in the labour market' (CEC 2002c, p. 8).
Beside handicapped people, foreign workers and ethnic minorities this discussion still also con-
cerns gender aspects, since females are significantly underrepresented, for instance in ICT
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training and work practice. The empirical results from the EUQuaSIT survey display an average
female proportion in European ICT training of approximately 20 % and an even lower figure for
ICT practitioners in companies. In the more economic and technically oriented ICT qualification
profiles, the proportion of females is higher than in more technical informatics and communica-
tions oriented profiles. It is interesting that many European companies see a good proportion of
males and females as important in the ICT business.

In some EUQuaSIT partner countries throughout recent years governments and other bodies
in charge have launched special ICT qualification programmes and measures within equal op-
portunity themes. Concrete examples for the promotion of higher female proportion in ICT quali-
fications are in the Czech Republic the government decision No. 456 from 9th May 2001, in
which the Minister of Education undertakes to support access of women to those jobs where
information and communication technologies (ICT) are used, especially by increasing their in-
volvement in the relevant training and education. Even though this does not directly aim at ICT
practitioner qualifications is indicates an attempt of attracting more females to the ICT areas.

Below some other examples of special courses for women in order to promote and increase
the share of women in ICT training are described. In further chapters the question of their effec-
tiveness and success will be dealt with, since this was part of the questionnaire surveys in com-
panies and ICT training institutions as well as the European comparisons of the outcomes.

The proportion of young women in ICT is still less dynamic than expected and hoped in many
European countries. In Germany the proportion is almost steady at 14% on average, e.g. in the
more technical orientated ICT qualifications between 5-10% and in the more business orien-
tated ones between 25-30% (cf. Petersen/Wehmeyer 2001, p. 174 ff.).

There are some initiatives that try to get to higher female rates in ICT occupations in Ger-
many one of which is entitled “idee-it” (see www.idee-it.de). It is promoted by the Ministry for
youth and a common governmental / economy programme called “initiative d21”. Describing the
existing and innovative chances of ICT occupations the platform also presents advice for the
application, a database of companies providing places for an apprenticeship, useful links etc.

Other broad initiatives for young females looking for a tailored training have been launched
throughout the last years, one of which was started by the Federal Labour Office entitled “was
werden” (see http://www.was-werden.de ).

Furthermore there is one special initiative commissioned by the Federal Ministry of Education
and Research (BMBF) that wants to promote further training for trainers especially for women
with a vocational education and training in the field of ICT (see http://www.it-ausbilderinnen.de ).

At the University of Applied Sciences of Bremen in 2000 they established the Women Division
"Computer Science" that is the youngest division in the Department of Economics. It has been
the first opportunity in Germany to study computer science in a single-gender environment.
Based on education principles followed by womens' colleges in the United States it aims to pro-
vide an excellent technical education for women. The Division offers a single-gender education
to increase the number of women in computer science and to promote careers of women in sci-
ence in Germany. Due to the practical focus of the education the number of students is kept
small, each year 30 students.

Less favoured groups

There are actually not many initiatives concerning ICT qualification of disadvantaged or dis-
abled people in the EUQuaSIT partner countries. Young people with low or even very low
school leaving exams have very little chances to get a training place on the free training market
like in Germany.
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Another chance for such low level school leavers to have a “regular” training place in the dual
system is to start with a school based ICT training (Berufsfachschule) at qualification level 2. In
order to improve training for disadvantaged young people, the programme "Promoting Skills -
Vocational Qualification for Target Groups Requiring Special Support”, which was launched in
2001 by the Federal Ministry of Education and Research, will be used to develop the necessary
instruments, in order to prevent youth unemployment and lower existing youth unemployment
(see http://www.berufsbildungsbericht.info/_htdocs/bbb2002/teil1_en/inhalt/teil1_kapitel1.htm).

Especially for disabled people there are little results available for their integration into the ICT
qualification and labour market in Germany. One initiative for disabled people is especially for
those with hearing defects. The outcomes of this project indicate that there possibilities to inte-
grate such handicapped young people into the “normal’ training and work within the ICT sector
(see http://www.best-news.de/?it_azubis).

Another initiative in regard to the development of concepts for the training of disabled people
started in September 1999 in the Annedore-Leber-Berufsbildungswerk. Objective of the initiative
is to offer vocational training for young disabled people in ICT qualifications such as IT-System-
Elektroniker/-in and Informatikkaufmann/-frau at VET level 3. During the courses the trainees
are supported by special pedagogical measures that focus on multimedia- and communication
skills as well as key competencies like self-learning and self-organised information manage-
ment. The training method is chiefly characterised by real working tasks and customer orien-
tated training (cf. BMBF, Berufsbildungsbericht 2002, S. 369).

3.4 European comparison of national ICT qualification profiles and
programmes

Of great interest in the present comparison is the distribution of ICT profiles for each country
and for each level in each field of training. Those numbers indicate the relative difference be-
tween European countries regarding the existing ICT profiles in the given fields and the dis-
crepancy between existing ICT profiles. The comparison of ICT qualification profiles by country
and qualification level (VET, HE levels) uses the information from the EUQuaSIT analysis of ICT
qualification profiles and programmes collected from the partner countries and stored in internet
database. It reflects the quantitative and the qualitative situations existing now in Europe in the
field of ICT qualifications such as informatics and computer science, economics informatics,
electronics and telecommunication, bioinformatics etc., as well as electronics and automation,
microelectronics, cybernetics.

Because there is this vital interaction of work and skill needs on the one side and ICT educa-
tion and training on the other the countries demand and supply of ICT qualifications differs
partly considerably. For instance at skill level 4 there are ICT qualifications available in all coun-
tries ranging from software analysis and development to administration. There is also a wide
range of ICT qualification profiles in these work areas at skill level 3 and 2 in Germany and Por-
tugal, but little in the Netherlands.
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fig. 3-14:  Comparison of ICT qualification profiles and programmes in the EUQuaSIT partner countries by level

While the total numbers on HE ICT qualification profiles is similar in the investigated countries
there exist distinct differences in the number of ICT qualifications in the fields of training and at
the different levels. Moreover, the titles of the ICT profile and the content are partly very differ-
ent. Similar numbers do not indicate similarities in ICT profiles, hence the comparison is con-
ducted on the analysis of the profiles depending on the fields of training they belong to. On the
other hand, the number of specializations do not always indicates a diversity of profiles; for ex-
ample, the offer of HE profiles for ICT in Romania is large but its diversity is actually small, while
some specialization overlap. The forms of HE are chiefly based on university and university of
applied science studies, with some differences regarding the lengths of studies (see
Fachochschule and Berufsakademie in Germany), also regarding private versus state institu-
tions (very well developed private sector in Netherlands, in a significant growth in Portugal and
Romania, weak in Germany and Czech Republic).

Many ICT qualification profiles and programmes exist in the training field ‘Electronics and
automation (EC-99 523) and in the field ‘Computer science’, especially at VET level 4 and here
chiefly in Germany (within the new advanced IT training system). It is obvious that using new
design tools in the software development lower level qualifications are less involved in that
process. At VET levels the widest range of ICT qualifications exists in Germany, but the other
countries such as Portugal and the Czech Republic developed VET ICT profiles oriented to the
job market needs. Portugal and Romania exhibit a growth of the number of pupils enrolled in
VET, even companies yet mostly require HE graduates for job in ICT field.

So, while for HE (level 5M and 5B) almost all countries have the same view on the duration of
the study, for VET (levels 4 to 2) the diversity is surprising. Only looking to the training duration
it becomes obvious that a common European policy is necessary to assure the compatibility of
ICT qualifications in Europe. The analysis of the training durations for VET in ICT leads to the
idea that such a diversity will hinder a common European strategy without observing some gen-
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eral directions in this respect. In this respect, EUQuaSIT project comes with a framework of ge-
neric specializations for each level, which should be used as a minimal set of qualifications for
VET in Europe, then each country should decide how many derived qualifications it considers,
observing specific needs of the own economy or specific intentions in the qualification policy.

In summary the number of existing ICT qualification profiles is estimated as being sufficient
by the vast majority of companies. However, in the Netherlands up to one fourth of the compa-
nies state that new or other profiles are needed, e.g. at HE level 5M or VET level 2. In Germany
and the Czech Republic we find similar proportions at VET level 2 and up to 10% of the compa-
nies seeing a demand of more profiles at the other qualification levels. Seeing no such estima-
tion in Portugal or Romania we can conclude that from a quantitative point of view the number
of ICT qualifications profiles and programmes is sufficient. On the contrary, if the number of ICT
qualifications is very high, as for instance at VET level 4 in Germany, especially many smaller
companies criticize that too many highly specialised profiles would not meet their ICT practitio-
ner skills demand.

‘Sufficient’ number of ICT qualifications at VET / HE levels Ij_ﬂ
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fig. 3-15:  Companies’ estimation on the number of ICT qualification profiles and programmes in each country

3.4.1 Demand and knowledge of ICT qualification profiles and programmes

The questionnaire survey of the companies provides comprehensive and detailed results on
the demand, knowledge as well as the curricular evaluation for each of the analysed ICT qualifi-
cation profiles and programmes of the partner countries at all qualification levels.

The evaluation results on companies' needs and the necessity of revision indicate for in-
stance a large need but also little revision of profiles like "Administrator Software Applications"
at level 4 in the Netherlands or "Information Technology Specialist in Application Development"
at level 3 in Germany. For instance at skill level 4 there are four ICT qualifications available in
Germany and the Netherlands focusing on technical aspects like more informatics, more tele-
communications or specific problems like computer interfaces. There are two ICT qualification
profiles each at skill level 3 and 2 in these countries, whereas in Portugal the number of profiles
is less.
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In summary the results can be briefly summarised conformed by some exemplary figures
from the survey as follows®: For some of the ICT qualification profiles and programmes in the
partner countries there is rather little and for others a fairly distinctive demand in the companies.
The demand for specific ICT qualification profiles and programmes differentiated by companies
of the ICT sector and those of the ICT user sectors (non ICT sector) differs partly considerably
for some profiles, but is also more or less comparable for others.

For level 2 ICT profiles the average demand is low. In Czech Republic the only branches un-
der the group “Electrical engineering, telecommunication and computer technology” are those
dealing with communication and security technology in the transportation, communications and
telecommunications, which also hire highly acknowledge graduates in the branch. For the Ger-
many and Netherlands and Portugal it is obvious that companies have a little demand for quali-
fications of level 2.

In Romania, companies need ICT (level 2) working power for practical activities but they use
higher education graduates; such well trained personnel could do any other job, if required, from
hardware configuration to software configuration and programming. The overqualified ICT prac-
titioners means also high costs spent for the university education (supported by state or indi-
viduals), but this policy of companies gives an opportunity for university graduates to find jobs —
in Romanian transition economy. Lack of narrow specialization — hence lower productivity, and
also wages of the overqualified personnel in ICT are hidden costs of Romanian companies they
are not (yet) aware.

Demand of ICT profiles on VET qualification level 2 %
(Companies Czech Republic) jﬂ
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fig. 3-16: Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 2 in the Czech Republic

For VET level 3 ICT qualification profiles and programmes, Czech Republic experience indi-
cates a relatively high demand (comparing to other countries), but their spectrum does not cover
the most required activities the companies envisage. So, “Telecommunication Mechanist”,
“Telecommunication Techniques” and “Device of Communications” are met only in communica-
tion companies. Similar demand shows Germany where — on the contrary, the spectrum of
level 3 profiles is large and obviously fitted (hence required) by the companies. In Portugal the
profile "Network Maintenance Technician" at VET level 3 is often required. For Portugal and
Romania and, the other moderate demand of VET level 3 ICT profiles is explained by the belief
of most companies that tasks corresponding to level 3 may be performed by ICT practitioners
from similar profiles situated on VET levels 4 or even HE level 5 of training. In the Netherlands,
companies only have a significant demand for the qualification Assistant Administrator ICT. The
other qualifications are specific qualifications in the field of communications that mostly only
occur in the communications sector.

% All detailed results are available on the internet at http://www.euquasit.net
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fig. 3-17:  Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 3 in Portugal
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fig. 3-18: Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 3 in Germany

Especially companies from the Netherlands and Romania have a high demand of ICT practi-
tioners at VET level 4. The evaluation results indicate for instance a large need but also the ne-
cessity of revision of profiles like "Network Administrator" at level 4 in the Netherlands. In the
Netherlands, companies from the ICT sector believe that ICT-personnel at level 4 is definitely
required in the near future, while they also believe that the work currently done by ICT practitio-
ner with HE level 5B qualifications can be done by level 4 personnel or that current activities
performed by level 4 ICT practitioners might grow. In Romania, despite the demand of the level
4 |CT profiles, the existing ones are not adequate to the current needs of the companies (they
are either too old or too general).
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Demand of ICT profiles on VET qualification level 4 lj_ﬂ
(Companies Netherlands) "

0% 20% 40% 60% 80% 100%

Developer Software Applications

Administrator Software Applications

Network Administrator

Middle Management Employee Telematics

Middle Management Em ployee Computer
Interface Engineering

Technician Communications Systems

LR L

O ICT sector mnon ICT sector euquasIT 2002

fig. 3-19: Companies’ demand of ICT practitioners with qualification profiles at
VET qualification level 4 in the Netherlands

Most of the ICT qualification profiles and programmes are known by the majority of the com-
panies but there are also other profiles that are not very well known by many companies.

Regarding the demand of ICT practitioners at higher education levels it may be stressed that
companies have a continuing need. For example, in Romania the peak is represented by Com-
puters Science profile, (around 77 %), as specialization that is well known by companies and
hence demanded; at the opposite pole are ,Mechatronics” and ,Industrial Robots” as profiles,
for which companies do not see a big demand emerging in the near future. That is the case of
“‘Medical Informatics”, “Geo Informatics” and “Bio Informatics” in Germany, too. However, the
low demand for such ICT profiles comes from the narrow specialization and the dedicated
needs that these ‘ICT job practitioners’ should meet, so the demand should be considered in a
nuanced way when a conclusion in envisaged. In Netherlands the demand for personnel with a
level 5SM qualification will stay the same. On the whole, it is encountered an increased demand
from companies for level 5M technical and economic specializations, and a greater diversifica-
tion of profiles for specific jobs of the Information Society.

In Czech Republic minimal demands go to theoretical branches in level 5B (Informatics Sys-
tems and Informatics and Automatics). On the other side demands about applied branches (Ap-
plied Informatics and Control, Engineering Informatics, Managerial Informatics, Information
Technology - Programming Languages and Graphic Systems) are approximately identical about
50%. Demands of ICT and non-ICT sector are very different — in ICT sectors predominate de-
mand of level 5B in all branches. We can explain this predomination of ICT sector by better
work categorization profiles of level 5B in ICT company than in ICT departments in big non ICT
companies — which play a significant role for the demand on ICT practitioner in level 5B.

Netherlands faces an important demand on ICT qualification profiles and programmes at HE
level 5B, while companies have better knowledge on level 5B ICT qualifications than on level
5M. The results also clearly states that the content of level 5B qualifications is better then of
level 5M qualifications, and the demand for ICT qualification profiles is all together clearly higher
for level 5B than 5M.

In Romania it is obvious that the demand for 5B level ICT profiles is moderate, while they
tend to hire ICT practitioners with HE level 5M. One explanation seems to be the common belief
of those responsible with human resources that ICT is a high technology domain and requires
highest education graduates.
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Again, disregarding the diversity encountered, the comparison reveals common trends in the
European countries. So, the demand of ICT qualification profiles and programmes obtained
through higher education is bigger than those for levels 2 and 3. Level 4 ICT profiles are, on the
average, most demanded comparing to the others. That trend shows mainly that SMEs require
skilled ICT practitioners at level 4, able to initiate and manage ICT activities, or to develop inde-
pendently ICT work in the target area.

3.4.2 Curricular evaluation of ICT qualification profiles and programmes

The European evaluation of ICT qualification profiles and programmes in companies entails
the discussion of the content of the curricula. Therefore, the ICT curricula have been highly im-
portant under aspects of the needs and revision. The results indicate, especially under revision
aspects, a mismatch in regard to the ICT training goals and contents. Beside using these results
to find out the needs and a prospective curriculum structure of ICT qualification profiles and
programmes, the evaluation results can be in the same context further interpreted as a mis-
match to a certain extent and findings of the current ICT curricula e.g. in terms of curriculum
examples of "good or bad practice".

The evaluation of curricula at sub-degree and VET levels indicate differences in European
countries with regard to profile skill levels, the number of ICT qualification profiles at each level
and the main subjects of ICT qualification. There are differences in individual curricula, as
shown in detail by the project results, e.g. in regard to the goals, contents, method or duration of
the ICT training, as the curriculum elements focus on the profiles and skill levels structures.

In this sense and in relation of the current curricula of ICT qualification profiles the evaluation
results can be summarised as follows:

e The curricula of "modern" ICT qualification profiles, launched or updated in the last years,
are often relevant as curriculum examples of "good practice". To a high percentage they
meet the skill needs and contents presented by the generic work area orientated ICT skills
profiles, e.g. in Germany the four new ICT qualification profiles at level 3 and new work
process orientated further ICT specialist profiles at level 4 or in the Netherlands the new
BCP ICT qualification profiles or also in Portugal the new professional ICT qualification
profiles at vocational levels.
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fig. 3-20: Companies’ evaluation of the ICT qualification profiles and programmes at
VET qualification level 4 in the Netherlands
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fig. 3-21: Companies’ evaluation of the ICT qualification profiles and programmes at
VET qualification level 3 in Germany

o Beside the curricula of "modern" ICT qualification profiles the problems are that often the
"old" ICT qualification profiles further and parallel exist and in this context the correspond-
ing ICT curricula and training profiles partly overlap significantly in skills and contents, but,
however, this result partly applies to some new ICT qualification profiles as well.

e The curricula of ICT qualification profiles that meet the skill needs and contents only to a
lower degree, still often split and separate the ICT skills and contents for instance in IT
and CT, especially current ICT qualification profiles at VET level 2 and 3, e.g. in Germany
"Telecommunication Facility Electronic Technician" and "Mathematical Technical Assis-
tant" or in Netherlands "Craftsman Communications Networks".

e The curricula which still partially but strongly split and separate ICT business, informatics
(software) and electronics (hardware) skills and contents do not meet companies’ skill
needs. These curricula are mostly strong subject or scientific discipline orientated without
enough or none integrated or combined structure and contents, e.g. in Germany "Techni-
cian in Radio Communication" or in the Czech Republic “Computer Technology and Basic
of Programming”.

o Other curricula with a mismatch in general hardly consider any work area orientated skills
and contents or cross section and basic work skills. These curricula also mostly strong
subject or scientific discipline orientated and hardly include for instance business, cus-
tomer and application orientated contents, work process and quality management con-
tents or overall subject contents, and finally other curricula with a mismatch often stress
too much the basic skills with predominantly scientific base and engineering theory con-
tents like computer and technology science and mathematics orientated contents and, at
the same time, too little basic skills with work, customer and application orientated con-
tents.

The following table summarises some of the findings for each qualification level:
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Level Demand is due to Change is required for
Level 5M |e specialized profile in certain application area less ICT oriented but more application area oriented
e knowledge and skill on matters in the application less ICT theoretical but more working area oriented
area more practice on up-to date technology in industry
* knowledge and skill on usage of instruments use more practice and projects but few lectures and
specific to area theory
* experience on low to high level tasks in the applica- less individual but more group oriented education
tion area
L ) L fewer pure ICT but more work management matters
e practice in team working and human communication ) .
. ) less technical education but more research and
e knowledge and skills on work planning and team co- design
ordination
e creativity and knowledge on meta level techniques
Level 5B |e basic and intensive knowledge on application area less encyclopedic but more application oriented
e practical abilities and on techniques in application matters
area less theoretical but more area oriented education
e abilities in work planning and team co-ordination less individual activities but more team working
Level 4 |e knowledge and skills on up to date technology and less theoretical but more working oriented matters
tools more economic and management matters
* knowledge on economic and management activities few technical but more strategic matters in the area
° Ic;rrlssntatlon onactual and technical context of prob- less individual but more group and organizing tasks
less research or design but more production/service
e knowledge and skills in work organization and coor- tasks 9 P
dination
e knowledge and skills on concrete production/service
Level 3 |e specialization on specific activities of the application less encyclopedic but more activity oriented in the
area area
e practical skills in working tasks specific of the appli- more working and less scholastic tasks
cation area less individual but more group oriented education
o team work and communication abilities
Level 2 |e basic knowledge on specific matters in the applica- less ICT general but more application oriented mat-
tion area ters
o practical abilities in specific tasks of the application less theoretical but more working oriented in the area
area

fig.

3-1:

Assessment on curricula features that lead to demand and change of ICT profiles.

3.4.3 Strategy, demand and assessment of continuing vocational training
(CVT) in the field of ICT

Beside the profound analysis and documentation of ICT qualification profiles and pro-
grammes of the vocational education and training (VET) and higher education (HE) systems in
the partner countries, also the companies’ strategies, demand and assessment of continuing
vocational training (CVT) in the field of ICT was investigated in the second part of the question-
naire survey.

Based on a mix of reasons and concepts of continuing vocational education and training
(CVT) for their ICT practitioners (e.g. human resources strategy, new products or concrete prob-
lems or the commitment of the practitioners), an average of about 70 % of the companies see a
concrete CVT demand.

As indicated in fig. 3-22 the demand exists for ICT practitioners at all skill levels, only at level
2 the demand is significantly lower, and furthermore varies for the partner countries. The highest
short- and medium term demand is indicated by companies from the Czech Republic, namely
for ICT practitioners at all skill levels apart from level 2. As in the Czech Republic, the compa-
nies in Germany see the biggest demand for the ICT practitioners at level 3 as well as skill level
5. In the Netherlands the demand of CVT at level 6 is clearly lower than for the other levels as
well as in comparison to the other countries. The Dutch companies see a specific CVT demand
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for ICT practitioners with VET qualifications at level 4, whereas the Romanian companies
equally at all skills and qualification levels.
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fig. 3-22: CVT demand for ICT practitioners in European companies

The detailed analysis indicates a range of contents and ICT work areas in which companies
see the CVT demand for their ICT practitioners. A great demand, for instance, is indicated in the
work area 'ICT systems and application development' (e.g. Germany, Portugal; but not so much
in the Czech Republic), ICT systems installation (all the countries apart from Romania) and ICT
service and administration (e.g. Czech Republic and Germany). In more business and com-
merce orientated fields like ICT marketing and ICT sales and consulting especially a lot of Ger-
man companies see a fairly big demand. Analysed by skill level there are partly significant dif-
ferences in the ICT work areas. For instance in ICT management there is more a CVT demand
for ICT practitioners with higher education qualifications at skill level 6 and 5 whereas CVT con-
tents such as ‘ICT systems installation’ and ‘ICT service and administration’ are more required
for ICT practitioners with VET qualifications corresponding to skill levels 3 and 4.
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fig. 3-23: CVT demand for ICT practitioners at different skill levels

In addition to the CVT demand in the concrete ICT work and qualification areas the compa-
nies confirm the importance of integrating “key competences” within continuing ICT training
courses. According to the survey results a high proportion of companies state that competences
such as language skills (mainly English), team- and communication skills, user- and customer
care etc. are of crucial importance in CVT courses.

The most important providers of CVT courses today are those with vendor- and product spe-
cific offers. Also and in correspondence to this, the greatest success and the preferred further
training methods are company-, work- and product-related CVT courses for ICT practitioners.
Even though companies already have certain experience with computer- and web-based train-
ing, many companies are not as convinced of their success as of the other concepts mentioned.

According to about 40 % of the companies the regional supply of CVT courses for ICT practi-
tioners is inadequate and does not fit their needs in regard to the curricula and contents. Beside
the inadequate supply and a lack of contents quality especially the competences of the trainers
is often disapproved by the companies.
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fig. 3-24:  Deficits and criteria for the improvement of CVT courses for ICT practitioners

The costs or the recognition of certificates of CVT courses for ICT practitioners are rarely
seen as a problem for the companies. On the average the companies calculate annual costs
between 2 000 and 4 000 EUR for CVT per ICT practitioner and a duration of the courses of
eight days on average.

3.5 Empirical analysis of the demand of ICT practitioners and the
evaluation of ICT qualification and programmes in Europe

Based on the outcomes of the systematic analysis and documentation of ICT qualification
profiles and programmes in the EUQuaSIT partner countries, the next part of the project within
work package 2 was aiming at empirical results on the demand of ICT practitioners as well as
the acceptance and evaluation of the ICT qualification profiles and programmes in companies.
This work is needed for the initial international comparison of the European ICT qualification
demand and supply in the partner countries and beyond as well as first proposals on how to fit
industries’ ICT practitioner skills needs.

It is clear that the training in a narrow specialization is made mostly at the working place
and/or through CVT. However, VET and HE training have to keep pace with the dynamic
changes of ICT qualification requirements that come from companies and job market needs of
the time. It is therefore of great help for the stakeholders in charge for up-dating qualification
profiles and curricula as well as ICT training institutions to know, or at least to have anidea, on
the real features ICT qualifications should have to fit the skill needs of ICT practitioners.
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3.5.1 Concept and questionnaire

Based on the outcomes of the systematic analysis and documentation of ICT qualification
profiles and programmes in the EUQuaSIT partner countries, the next part of the project within
work package 2 was aiming at empirical results on the demand of ICT practitioners as well as
the acceptance and evaluation of the ICT qualification profiles and programmes in companies.
This work is needed for the initial international comparison of the European ICT qualification
demand and supply in the partner countries.

In the questionnaire first of all overall information of the companies were gathered, e.g. sector
(ICT sector or ICT user sector to be nominated), company size, region as well as contact data
for further enquiries. Furthermore a short information about the current situation of ICT qualifica-
tion profiles and programmes for each country was given as indicated in the previous chapter.

The questionnaire for the companies is characterised by two main parts. The first part (A) fo-
cuses in its main part on information about the current employment of ICT practitioners and the
expected demand as well as the evaluation of the ICT qualification profiles and programmes at
VET and HE levels. This also comprises questions on actual female rates and initiatives in the
field, a European standardization of ICT qualifications and certificates, the integration of dis-
abled and disadvantaged people etc.

A1: How many ICT practitioners are employed in your company how is the allocation of ICT practitioners according to the ICT qualification
groups (levels)?

A2: How do you expect a change in demand in short and mid term view of ICT practitioners and according to the ICT qualification groups
(levels)?

A3: What is the actual female rate under the ICT practitioners in your company all together?
A4/AB: Demand, assessment and knowledge of ICT qualification profiles at the different levels.

- —_— — 1

Czech Republic Germany Netherlands Portugal Romania
L2 L3 L4 L5B L5SM L2 L3 L4 L5B L5M L2 L3 L4 LSB LS5M L2 L3 L4 L5B LSM L2 L3 L4 LSB LS5M

A4/AB: Are the ICT qualification profiles at the different levels sufficient for the ICT work and tasks in your company?
A9: When you look for new staff, how important is the exact ICT qualification profile and the qualification level?
A10: What do you think about a European standardization of ICT qualification profiles and degrees (certificates)?
A11: How do you assess the supply of ICT practitioners in order to meet companies’ demand in a short and mid term view?
A12: Which statement would you agree with concerning the companies’ short and mid term demand of ICT practitioners?
A13: How important is for your company a sensible proportion of males and females (diversity) in the ICT working processes?
A14: What do you think about existing training and employment initiatives in order to increase females proportion under ICT practitioners?
A15: How do assess the integration of disabled and disadvantaged people into companies’ ICT working fields?

B1: Please choose your companies' further qualification demand in the ICT field according to the ICT practitioners groups (levels) in a
short and medium term view?

B2: Participation and selection of participants of continuing training in the ICT field is (mainly) based or depends on ...
B3: Need and demand of your company regarding further ICT qualification and training in the different ICT working areas.

B3: Need and demand of your company regarding further ICT qualification and training in the different ICT working areas and on the
different qualification levels.

B4: Which of the following key competencies are of crucial importance within further ICT courses?
BS5: Is there a sufficient and tailored offer of further ICT courses in the region?

B6: Which qualification concepts and methods in further ICT vocational training are practiced?
Are they suitable as far as the learning success is concerned?

B7: Which are the most important external training providers for your companies?
How do you assess the success of the training?

B8: Where are the main problems and which are the main criteria to improve further ICT training?

B9: How should further ICT courses preferably be organized from the companies' point of view?
How many days could ICT practitioners stay on courses (average)?

B10: What is the budget the company calculates for further training of ICT practitioners a year?
@ EUQuaSIT - Leonardo-da-Vinei project

fig. 3-25:  Overview of the questions asked to the companies in the European questionnaire survey of EUQuaSIT

The second part (B) is concerned with the demand and assessment of the situation of con-
tinuing vocational training (CVT) in ICT. The answers of both parts could mainly be chosen from
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a variety of given answers and the persons asked could always give open statements at the end
of each question.

3.5.2 Companies’ stock and demand of ICT practitioners and correspond-
ing ICT qualification profiles and programmes

The following paragraphs try to summarise the comprehensive results of the questionnaire
survey of companies, namely in view of answers on the European stock and demand of ICT
practitioners as well as the demand and evaluation of the ICT qualification profiles and pro-
grammes from the viewpoint of companies and their ICT practitioner skill needs.

The first question on the number of ICT practitioners is a relevant labour market parameter,
e.g. concerning the question how many ICT practitioners are employed in the ICT sector itself
and how many in all other ‘ICT user sectors’. The EUQuaSIT results reveal a proportion of up to
50 % of ICT practitioners in companies of the ICT sector itself and between 2 % and 10 % in the
ICT user sectors. Especially the Czech partner investigated some companies of financial and
insurance services where the proportion of ICT practitioners seems significantly higher than for
instance in public administration or most industry sectors.

Proportion of ICT practitioners of the total employment |j_ﬂ
(European companies) "

100%

80%

60%

40%

20%
0% , [ —

ICT sector ICT user sectors
0O Czech Republic O Germany @ Netherlands O Portugal 0O Romania

EUQuaSIT 2002

fig. 3-26:  Proportion of ICT practitioner workforce of the total employment in the investigated companies
of the ICT sector and ICT user sectors

The allocation of ICT practitioners (among themselves) is indicated in the following figure di-
vided by the skill respectively qualification level and country. The results indicate that about
45 % of the ICT practitioners in the investigated companies have a higher education (HE) quali-
fication level and the other about 55 % have a vocational education and training (VET) qualifica-
tion level. Whereas the HE proportions are almost the same, the largest VET proportion can be
seen at VET level 3 with almost 25 % of all ICT practitioners. The proportion of ICT practitioners
at with a VET qualification at level 2 is 15 %, after all.

Especially at VET levels the allocation differs considerably by country. Whereas in the Neth-
erlands the proportion is higher at VET level 4 and level 2, in Germany and Romania the by far
largest proportion is indicated at VET level 3. In Portugal these proportions are almost the
same.
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Allocation of the qualification level of ICT practitioners d_ﬂ
(European companies) -

50%

40%

30%

20% A B

0%

HE Level 5M HE Level 5B VET Level 4 VET Level 3 VET Level 2

0O Czech Republic & Germany @ Netherlands O Portugal O Romania
EUQuaSIT 2002

fig. 3-27:  Allocation of the qualification level of ICT practitioners in the EUQuaSIT partner countries

The actual female proportion amongst ICT practitioners in the companies is expectably low
even though and according to the companies numbers in Romania and Portugal it is summa-
rized for all levels about 20 % of the ICT practitioner workforce. For the other countries the per-
centage is only around 10 %. Divided by skill and qualification levels the results indicate signifi-
cant differences in the partner countries especially for the skill levels 6 and 3. Especially at level
3 there is a significant higher number of females in Germany and also in Romania, whereas at
skill level 6 the number of females in Portugal is significantly higher.

In addition to the actual proportion of females amongst the ICT practitioner workforce the
companies were asked about their assumption of the short- and medium term change. The re-
sult is basically that about 30 % of the companies state they want to increase the female propor-
tion. In the Netherlands almost half of the companies say they suppose the female proportion
will be higher than at the moment.

Actual female proportion amongst ICT practitioners 'j_ﬂ
(European companies) ",
50%

40%

30% ]

20% =

10% 1

- il Iml i Tk

Level 6 Level 5 Level4 Level 3 Level2
O Czech Republic O Germany @ Netherlands O Portugal O Romania
EUQuaSIT 2002

fig. 3-28:  Actual female proportion amongst ICT practitioners divided by level and country

Many companies indicate that a good proportion of males and females is important in their
daily ICT business and work processes and support initiatives to increase the female rate
amongst ICT practitioners. However, the success of such initiatives is evaluated differently, but
about 50% of the companies in Portugal and Romania, where the proportions of females are the
highest, believe that such initiatives can be successful.
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Chance of success of initiatives to increase the female d_ﬂ
proportion amongst ICT practitioners -
(European companies)
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fig. 3-29: Chance of success of initiatives to increase the female proportion amongst ICT practitioners

For most of the companies the integration of disadvantaged and handicapped ICT practitio-
ners is no problem or at partly no problem. However also 15 % of the companies of the ICT sec-
tor indicate that this is problematic.

Integration of disadvantaged / handicapped ICT |:§_ﬂ
practitioners "

100% (European companies)

80%

60%

40%

20%

0%

no problem partly no problem problematic

0O ICT sector @ non ICT sector EUQuaSIT 2002

fig. 3-30: Assessment of the companies on the integration of disadvantaged and handicapped ICT practitioners

One of the most debated questions with regard to labour and employment market in Europe
concerns the supply and demand of ICT practitioners. A lot of surveys have been referring to a
huge gap of highly qualified practitioners in this domain The EUQuaSIT questionnaire survey
also looked at companies' demand of ICT practitioners. The results indicate

Differences can also be recognised between the countries at the different skill levels. The ex-
pectations of the companies indicate an increasing and higher demand of ICT practitioners es-
pecially for level 5B. Apart from the companies in Romania and especially Portugal almost 40 %
of the companies say the demand will increase at this level. About one third of the companies
expect an increasing demand of ICT practitioners at level 5M, and here especially in Romania
and Portugal and at level 4, and here especially in the Czech Republic and the Netherlands. For
level 3 it is still an average of 30 % of the companies that indicate an expectation of a higher
demand, and here especially in Germany.
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Expectation of a higher demand of ICT practitioners ';ﬂ
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fig. 3-31: Companies’ indicating a higher demand of ICT practitioners in the short- and medium term view

In short- and medium term view a slightly (relative) higher demand of ICT practitioners at all
levels is indicated by the companies of the ICT sector compared to those of the ICT user sec-
tors. The same small differences can be recognized for smaller companies compared to the
large ones.

Expectation of a higher demand of ICT practitioners I@
(European Companies) "
100%

80%

60%

40%

i | il

Level 5M Level 5B Level 4 Level 3 Level 2

O Large sized enterprises (> 150) O Medium (11-150) O Small (1-10)
EUQuaSIT 2002

fig. 3-32:  Expectation of a higher demand of ICT practitioners differentiated by company size

Regarding the supply of qualified ICT practitioners available on the labour market in order to
meet companies' demand in a short- and medium term view the situation does not seem ideal in
any of the investigated countries. In the Czech Republic, Germany and Portugal only between
20 % and 25 % of the companies say the supply of ICT practitioners is 'very good'. The best
situation is indicated in the Netherlands and Romania where almost 50 % of the companies as-
sess the supply of qualified ICT practitioners as being ‘very good’. While the majority of Czech
companies would assess the situation as being 'fair', it is more than one third of the companies
in Germany and Portugal that say the supply of ICT practitioners was rather 'bad'. In summary
just under 20 % of the companies evaluate the supply as being ‘bad’.
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fig. 3-33: Companies’ assessment of the supply of ICT practitioners

In the context of the ICT practitioner demand for instance when looking for new staff, the right
skills and qualification profile and level is of essential importance for most of the companies,
whereas the level is not as significant as the right profile of new ICT practitioners itself. In the
Czech Republic, Germany and Portugal the proportion of companies who stress the significance
of ‘the right' ICT qualification profile of new ICT practitioners is between 80 and 85 %. In the
Netherlands and Romania the percentage is significantly lower.

'High' importance of the ICT qualification profile and level |j§
(European conpanies) "

100%

80% — ]
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EUQuasSIT 2002

fig. 3-34: Companies indicating a ‘high’ importance of the ICT qualification profile and level of new hires

On the contrary in the Netherlands the level of qualification is more significant, which is, for
instance, not the case in German companies.
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4 European comparison of the demand of ICT practitioners and
supply ICT trainees / students

The complexity and dynamics of ICT technologies (hardware, software, systems, communica-
tions, contents and user applications) and the corresponding breadth of needed ICT practitioner
(and user) skills are currently challenging traditional ways of analysing and forecasting to de-
scribe the ICT practitioner workforce and its demand and supply. The results of the EUQuaSIT
questionnaire survey of European companies provide an empirical basis for estimations in re-
gard to the ICT practitioner demand. In medium-term perspective every other company stated a
higher demand of ICT practitioners. The results furthermore indicate differences by country and
skill levels.

However, in order to concretely quantify gathered information the use of existing statistics and
classifications is obligatory in order to get some numbers at all. But it needs to be stressed at
this point that estimations are needed to draw a coherent picture. The comprehensive analyses
of EUQuaSIT indicated that the usability of the "official" ICT workforce numbers for instance of
the national statistics offices and their merged results presented in the ISCO-88 structure used
by Eurostat is rather limited due to a lack of a common European classification coherency.

4.1 ICT practitioner work, employment and technology development:
comparative statistical analysis of ICT Europe

With the recent enlargement the Union’s population has suffered a dramatic increase from
approximately 380 million inhabitants in 2003 to 460 million inhabitants today. This represents
around 20% of increase which is a considerable change in the demographic aspect. The aver-
age household size in EU before the enlargement was around 2.5 and has is now of 2.7. These
figures represent a change in the line of population growth of EU which was in the last ten years
of 3.4 % only.

In 2002, 169 million were in employment in the EU, more than two-thirds of whom were work-
ing in services (67.8 %). Industry (including construction) accounted for 28.2 % of employment
and agriculture for only 4.0 %. This pattern was rather similar in all Member States, with the
exception of Greece and Portugal, were a larger share of people work in agriculture and a
smaller share in services.

The common characteristic of the new countries and the candidate countries in comparison
with the EU is the much lower importance of services in the national economies, as they gener-
ally accounted for less than 60% of the workforce, down as low as 32.7 % in Romania. Agricul-
ture was also relatively more important in Romania (36.8 %), Poland (19.3 %) and Lithuania
(18.2 %), although Hungary (6.0 %, Cyprus (5.4 %) and the EUQuaSIT partner country Czech
Republic (4.8 %) were closer to the EU average.
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BE | DK __DE___EL ES FR IE IT LU NL AT _PT Fl SE__UK EU-15 _US JP
Total Employme nt (Thousands)
20024 189 2776 38 626 3 914 16 303 24 924 1 767 23345 194 8336 4061 5027 2 344 4347 27 659 168 653
Annual average growth rate of employment (%)
2002 -02 -0.6 -0.6 -02 1.3 0.8 1.4 1.3 21 0.8 -04 0.1 04 0.2 -2.4 0.4
1997-2002| 12 A 0.6 0.8 0.7 29 17 47 14 24 20 07 17 17 16 | 05 1.4
Harmonised unemployment rate, total (%) (1)
2000 6.9 4.4 78 | 110 113 9.3 43 104 23 2.8 3.7 4.1 98 56 5.4 7.8
2001 6.7 4.3 7.8 104 106 8.5. 3.9 9.4 21 2.4 3.6 4.1 9.1 4.9 5.0 74 438 5.0
2002 7.3 4.5 86 100 113 8.7 4.4 9.0 2.8 2.7 4.3 5.1 9.1 4.9 5.1 7.7
IS NO CH BG CY C€CZ EE HU LV LT MT PL RO SK SL TR
Total Employme nt (Thousands)

2002 140 2318 2992 305 4796 588 3871 1065 1399 137 137827819 902 2127 21779
Annual average growth rate of employment (%)

2002 -0.7 | 0.1 0.8 0.3 1.0 1.4 0.7 27  -81 -07 -3.0 -87 -01 0.2 0.2

1997-2002 1.7 | 0.9 -1 14 -06 -11 14 05 -35 04 -19 -28 21  -0.6

Harmonised unemployment rate, total (%) (1)

2000 3.4 164 52 8.7 125 6.3 13.7 157 70 164 6.8 18.7 6.6 6.6

2001 3.6 192 4.4 8.0 118 56 128 16.1 6.7 185 6.6 194 538 8.5

2002 3.9 181 38 73 | 91 56 128 131 74 199 70 186 6.0 10.4

(1) According to ILO definitions: persons aged 15 to 74 years.

fig. 4-1:  Employment numbers for European countries

The complexity and dynamics of ICT technologies (hardware, software, systems, communica-
tions, contents and user applications) and the corresponding breadth of needed ICT practitioner
(and user) skills are currently challenging traditional ways of analysing and forecasting to de-
scribe the ICT practitioner workforce and its demand and supply. The results of the EUQuaSIT
questionnaire survey of European companies provide an empirical basis for estimations in re-
gard to the ICT practitioner demand. In medium-term perspective every other company stated a
higher demand of ICT practitioners. The results furthermore indicate differences by country and
skill levels.

However, in order to concretely quantify gathered information the use of existing statistics and
classifications is obligatory in order to get some numbers at all. But it needs to be stressed at
this point that estimations are needed to draw a coherent picture. The comprehensive analyses
of EUQuaSIT indicated that the usability of the "official" ICT workforce numbers for instance of
the national statistics offices and their merged results presented in the ISCO-88 structure used
by Eurostat is rather limited due to a lack of a common European classification coherency.

4.1.1 ICT practitioner workforce in Europe compared in occupation classi-
fications (ISCO-88 COM)

Under the headline "ICT Labour Force", Eurostat presents in its "Statistics on the information
society in Europe" the numbers and proportions on "Computer professionals" in Europe. This
number is estimated with some 1.5 % of the total EU-15 labour force in the year 2000. A major
initial problem was that this number was accounted only for ISCO-88 minor group "213 Comput-
ing professionals". After consultations with Eurostat the situation was clarified, so that the pub-
lished numbers for "computer professionals" cover the ISC0O-88 (COM) minor groups 213 Com-
puting professionals and 312 Computer associate professionals (see table below). The author
of the Eurostat report comments the data as follows: "The highest proportion of computer pro-
fessionals (more than 2 %) was recorded in the countries where the use of ICT was also high-
est, namely Denmark Finland, the United Kingdom, and in particular, the Netherlands and Swe-
den (more than 3 % of the workforce were computer professionals). Among the candidate coun-
tries, the share of computer professionals in total employment was usually lower than the EU
average; the Czech Republic (1.8 %) was the only candidate country to report a higher propor-
tion of computer professionals. Computer professionals are often a highly mobile and flexible
workforce, willing to travel to take-up a new post" (Ottens 2003, p. 59).
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BE CZ DK DE EL ES FR [E IT LU NL AT PT RO FlI SE UK EU-15 EU-15

1995* 1.2 : 13 10 03 05 13 : 06 10 20 08 07 : 13 22 11 11 1727000
1998 14 12 19 12 04 09 13 : 07 15 26 13 05 : 1.7 22 14

1999 16 14 20 13 03 10 16 12 09 18 28 14 07 : 21 25 17 14 2296000
2000 15 15 23 15 04 10 16 12 09 15 32 15 06 1= 20 33 18 15 2500000
2001 17 17 22 17 04 11 18 13 11 20 32 17 08 : 22 34 23 18 3050000
2002 19 18 24 16 05 11 18 15 12 17 31 19 09 : 24 33 22 1.7 2890000

fig. 4-2:  National and European workforce share of "Computer professionals" (1995 - 2002);
Eurostat, Labour Force Survey (LFS): "Computer professionals (ISCO-88 213, 312) as a share of total employment
(%)" (cf. Ottens, 2003, p. 59; * OECD 2001, p. 69; ** Estimation)

As shown in the tables this proportion of 1.5 % equals a number of app. 2 500 000 ICT practi-
tioners in EU-15 countries, which covers the data on ISCO-88 213 and 312 and no data at skill
level 2. But national statistics indicate a considerable stock and number of ICT practitioners in
several unit groups, especially for instance in the ISCO-88 group 7244 which is a group where
all practitioner can be considered as ICT practitioners. We conclude at this point, that the num-
bers of the "ICT labour force" in Europe is mostly presented in a narrow view of "Computer pro-
fessionals", i. e. neither ICT business or computer marketing and sales staff or electronics and
communications engineers, communications installers nor or relevant skill levels.

Based on this statistical practice two options remain for the national statistics services when
they report their LFS numbers to Eurostat:

1. European countries do not report any ICT practitioners at ISCO-88 skill level 2 simply due
to the fact that the limited (ICT) LFS does not consider any such groups and therefore a
considerable number of ICT practitioners is not presented in official statistics of the ICT la-
bour force in Europe;

2. European countries may report ICT (computer) practitioners in the ISCO-88 group 312
(ISCO skill level 3) who would normally belong to ISCO-88 skill level 2 (which is exempla-
rily indicated for Germany below, where ICT practitioners with an ICT apprenticeship train-
ing belong to skill level 2 but may be reported for ISCO-88 group 312).

Therefore, the numbers of Eurostat are both, limited in the sense of the definition of ICT prac-
titioners as well as show differences to the national statistics to be further described below, es-
pecially regarding the allocation between ISCO-88 groups at skill levels 3 and 2.

National and European workforce numbers of "Computer professionals” (2000)

CZ DE ML PT RO UK Fl CS/BM* EU-15
Level Minor groups Unit groups 70000 580000 260 000 30000 80 000" 515000 46000 5 1g4 goq 2 500 000
1.5% 1.5% 32% 0.6 % 1% 1.8 % 2% 15%

Computer systems designers,
5 - - analysts and programmers (ISCO
Skill Computing professionals o4 3?}5 RIS (

level 4 (ISCO 213) 30000 280000 130000 5000 50000 200000 34000 1306000 1200000

Computing professionals not
elsewhere classified (ISCO 2138)

Computer associate Computer assistants (ISCO 3121)
Skill professionals .
level 3 (ISCO 312) ﬁgggu;TEZ?"ipm"lﬂpemtm 40 000 300000 130000 25000 30 000* 315000 12000 1885000 1 300 000

© EUQuaSIT 2004

fig. 4-3:  Comparison of the national and European numbers of Computer professionals in the structure of ISCO-88
(COM) (Ottens, 2003, p. 59; Proportions of ISCO 213 and 312 estimated based on CEPIS 2002, p. 38; * Career
Space (ICEL) 2001, p. 18 mapped by EUQuaSIT)

In detail the comparison of the numbers of ICT practitioners in the partner countries was pos-
sible based on the national results gathered and analysed by the EUQuaSIT project partners.
These comprehensive results are summarised in the table below. The sources indicate that
some national data from the statistics offices are partly available for all relevant ICT practitioner
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groups in the ISCO-88 structure due to the direct use of this classification for national purposes,
e.g. inthe Czech Republic and Portugal. The German numbers were elaborated and transferred
from data of the national statistics office (StBA) and the federal labour office (BA). For the ISCO-
88 groups 213 and 312 the German numbers of Eurostat's holdings of the Labour Force Survey
(LFS) are displayed in brackets below the EUQuaSIT calculations (CEPIS 2002, p. 38). Espe-
cially the number of "only" 75 000 ICT practitioners for ISCO 312 shows a big difference to the
LFS number of 256 000. The reason is that the used StBA/BA numbers indicate an allocation of
the corresponding national occupational group "774 Datenverarbeitungsfachleute, Informatiker"
with a sizeable number at skill level 2 estimated 181 000. However, since there is no such
"computer ..." group at skill level 2 only the indication that these ICT practitioner belong to that
level. In addition there are some more 140 000 ICT practitioners at skill level 2, chiefly in the unit
groups ISCO 7242 and 7244. The results for the Netherlands were calculated in the same way.
The Romanian numbers are completely estimated by the project partners.

Mational and European workforce numbers of ICT practitioners (2000/2001)

ICT sector and ICT user sectors

Country C2 DE NL PT RO EU-15

Inhabitants Mio 82.1Mio. 158 Mio. 10.2 Mio. 22.4 Mio. 377 Mio.
Total employment 47 Mh 38.7 Mio. 8.1 Mio. 5 Mio. 8.6 Mio. 167 Mio.
Total ICT practitioners Q-d "r’&S 800 000* 280 000* 70000 150 000" 3700 00O***

Proportion of employment 2 9% 21% 35% 1.5 % 1.7 % 22%
Level Major groups Minor groups Unit groups ISCO/CZ SIBA/BA CBSILFS CNP/PT COR/RO LFS/EU
Sales and marketing managers 3748 2379
Other specialist managers (ISCO 1233) 24 000*
(ISCO 123) o i Sarfices
_ _ (ISCO 1236) 1537 2840
Skil Legislators, senior ) =
level . Officials and managers production and operations Productlon_:nd operations > 10 000 200 000*
(ISCO 1) managers (ISCO 122) IUSCOE‘Q;.ZIS}W comr 15
o S 9123 16 000" 6 544
: lanagers of small eénlerpnses in
:fsagg«g:a;?l small enterprises transport, storage and
communications (ISCO 1316) 80 000"
Computer systems designers,
ai;aé\gl; and programmers 6418 4020
i i I 131
CoTpAng P (REQEIM—— 280 000* 1200 000**
Skill Professionals { ) Computing professionals not
elsewhere classified 7198 130 000™ 2 967
level 4 (I1SCO 2) (ISCO 2139)
Architects, engineers and Electronics and
related professionals telecommunications engineers 2789  40000" 4 299 200 000"
{ISCO 214) (ISCO 2144)
Fhysical and engineering Electronics and
science technicians telecommunications engineering 12 252 33 000* 3 000 200 000"
{ISCO 311) technicians (ISCO 3114)
=H lechilcans anc Computer associate Sgggu;:rz??sistanw 5650, 750007 [B5000% 43 414
ill  associate : +L2 +L2 - -
level 3 professionals 5:?;33':;?" Computer equipment operators 225000° 65 000 25 000 600 000
(ISCO 3) (ISCO 3122) 21411 (390000 (130 000+ ©256
Optical and electronic Broadcasting and
equipment operators telecommunications equipment 3202 12 000* 1 500" 100 000*
(ISCO 313) operators (ISCO 3132)
Data ent t
Clark Secretaries and keyboard- “gc; Zﬁgfe'a il 2436
s operating clerks - - 35 o00* 3 000
(ISCO 4) (ISCO 411) Calculating-machine operators 896
(ISCO 4114)
Service workers and ~ Shop, stall and market
- shop and market sales salespersons and Salespersons for ICT &
ol Workers demonstrators (ISCO 5221) (CZ) 2746 9000 49000+ 4797 45000* 1200 000*
(ISCO 5) (ISCO 522)
Electronics mechanics, fitters
Craft and related Electrical and electronic and servicers (ISCO 7242) 10634 45000 8168
uipment mechanics and
trades workers ﬁﬁe,ﬁ Telegraph and telephone
(1ISCO 7) (ISCO 724) installers and servicers 4745 50000 7135
(ISCO 7244)
Country CZ DE ML PT RO EU-15

© EUQuasSIT 2004

fig. 4-4:  Numbers of all ICT practitioners in the structure of ISCO-88 (COM)"°

19 (EUQuaSIT national results (ISCO-CZ; StBA/BA; CNP/PT; CBS/LFS-NL) and * other data estimated and partly based on
Eurostat Labour Force Survey (LFS) data 2000/2001; ** Eurostat Labour Force Survey (LFS) data in Ottens, 2003, p. 59 and
CEPIS 2002, p. 38; *** estimated number based on the comparable national numbers and proportions between the numbers of
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Correspondingly, the estimation of EU-15 numbers is based on the composition of the na-
tional figures as well as the available data of Eurostat's holdings of the national labour force
surveys (LFS). The number of 3 700 000 ICT practitioners in Europe includes among others the
specific proportion of "Computing professionals" (213) and "Computer associate professionals"
(312) (cf. Ottens 2003, p. 59).

In summary the table below compares the total numbers of ICT practitioners for each ISCO-
88 skill level (level 4 and the open level - are summarised) taking into account two more Euro-
pean countries, namely the UK and Finland. This comprehensive comparison covers all relevant
occupation groups and skill levels of ISCO-88 (COM). This leads to remarkable numbers in
those groups usually not covered by Eurostat publications about the ICT labour market. For
instance at ISCO-88 skill level 2 a total number of more than 1 million European ICT practitio-
ners is concluded.

National and European workforce numbers of ICT practitioners (2000/2001)
ICT sector and ICT user sectors

cz DE NL PT RO UK™ Fl  CSIBM™ EU-5
teve! Unitgraups 94785 800000 280000 70000 150000* 905000 85000 ¢ 4a0 oop: 3700 000
2% 21% 35% 1.5% 1.7 % 31% 37T% 22%

Sales and marketing managers (ISCO 1233)
Computing services managers (ISCO 1238)

Skill  proguyction and operations managers in ...
level - communications (ISCO 1226)

Managers of small enterprises in transport,
storage and communications (ISCO 1318)
30813 360000 140000 23000 80000 380000 50000 3123000 4600000

Computer systems designers, analysts and LFS UK CS/IBM

(LFS213 (LFS213 (LFS213 SOC90 (LFs213 SOCE0 (LFS 213
pogiannas(Sco. 210 280 000)* 130 000)* 5 000) 126,214 34000 126,214 1200 co0)*
Skill Computing professionals not elsewhere
level 4 classified (ISCO 2139)
Electronics and telecommunications engineers
(ISCO 2144)
Electronics and telecommunications
engineering technicians (ISCO 3114)
Skill Computer assistants (ISCO 3121)
e 42515 120000 65000 25000 25000 315000 20000 885 000 900 000
EVel 3 Computer equipment operators (ISCO 3122) LFS UK CSNBM
(LFS 312 (LFS312 (LFS312 SOC80  (LFS312 gocgpapy (LFS 312
Broadcasting and telecommunications 300 000)* 130 000)* 25 000) 320 12 000y 1300 000)*
equipment operators (ISCO 3132)
Data entry operators (ISCO 4113)
Calculating-machine operators (ISCO 4114)
skill Salespersons for ICT (ISCO 5221) (CZ)
Ii 2 _ : : 21457 320000 75000 22000 45000 210000 15000 1044000 1 200 00O*
level 2 Ejectronics mechanics, fitters and servicers LES UK CS/IBM
(ISCO 7242) SOC 90 SOC 20
480, 528 480, 528

Telegraph and telephone installers and
sarvicers (ISCO 7244)

© EUQuaSIT 2004

fig. 4-5:  Numbers of all ICT practitioners in the structure of ISCO-88 (COM)11

The table contains a comparison of the EUQuaSIT total European numbers to those of a Ca-
reer Space study on the demand for ICT skills in Europe (Career Space (ICEL) 2001). Whereas
the EUQuaSIT number of ICT practitioners at skill level 2 complies with findings of the Career
Space / IBM study, great differences occur for skill level 3 and especially for skill level 4 / -. Dif-

ICT practitioners at the skill levels by using the European data and its proportion for ISCO 213 and 312 computer
professionals as well as the supplementation of this "IT" data with all other ICT practitioners numbers)

" (EUQuaSIT national results (ISCO-CZ; StBA/BA; CNP/PT; CBS/LFS-NL) and *other data estimated and partly based on
Eurostat Labour Force Survey (LFS) data 2000/2001 (Ottens, 2003, p. 59; proportions of ISCO 213 and 312 estimated based
on CEPIS 2002, p. 38); ; ** Career Space (ICEL) 2001, p. 18 mapped by EUQuaSIT ; ***CEPIS 2002, p. 53, 54, 109
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ferent estimations for occupation groups in which not all practitioners are ICT practitioners, for
instance "Electronics and telecommunications engineers (ISCO 2144)", may be the cause here.

It can also again be recognised that the mapping of national and European occupation groups
(here UK SOC-90 and ISCO-88) leads to differences. For example below the SOC group 490
was mapped to ISCO-88 411 and the SOC group 520 to ISCO-88 724. In summary the report
estimates “6 333 000 ICT jobs in Western Europe” with 3.9 per cent of total employment. The
big differences of more than 2.6 Mio. is not easy to explain and shows for instance in the pro-
portion to Germany the following problem. By using the 3.9 per cent of total employment Ger-
many would have had in the year 2000 1 509 300 ICT practitioners. But based on the detailed
own analyses of the German official occupation statistic (Statistisches Bundesamt StBA) the
result is 800 000 ICT practitioners.

For the calculation and forecasts of the demand of ICT practitioners the development of the
ICT market is an important indicator. After the massive increase at the end of 1990s the growth
of ICT market in Western Europe has been decreasing between 2000 and 2002 with a growth of
4.2 % and 2.6 % in 2001 and 2002 respectively in telecommunications (equipment and carrier
services) and even a decrease of -3.4 % in information technology (computer hardware and
software) (EITO 2004). However, according to the EITO estimations the economy is currently
recovering which is also leading to higher ICT investments and an estimated growth of app. 3 %
in 2004 and more than 4 % in 2005. In the global comparison the European trend is similar to
the USA and the growth even higher than Japan. The development estimations in the past
showed, however, that difficulties occur in regard to both, appraisements on the employment
and economic development within the ICT and user sectors.

Worldwide ICT annual growth by region 2003-2005 (%)
12

10
8
6
B 2003

* | m 2004
:rall 7
o |
-2 T T T T

Western USA Japan Rest of World

Europe World

fig. 4-6: Estimated annual growth of the ICT market in a global and European comparison
(Source: EITO (2004): European Information Technology Observatory 2004. www.eito.com)

Concerning the interaction of the employment and education system especially questions and
data on the actual and future demand of ICT practitioners are important. Based upon recent
developments of the ICT business and labour market described above careful forecasts and
different scenarios about the future demand of ICT practitioners are possible. Very helpful are
also the questionnaire results on the expected change of the number of ICT practitioners in
European companies. These results show in a short and medium-term perspective a demand of
ICT practitioner in app. 35 % of the evaluated companies of the ICT and user sectors in Europe.
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Expectation of a higher demand of ICT practitioners |E
(European Cormmpanies) =
100%
80%
60%
40% ] M n
0% . . —
Level 5M Level 5B Level 4 Level 3 Level 2
O Czech Republic 0 Germany @ Netherlands O Portugal 0O Romania
EUQuaSIT 2002
fig. 4-7: Expected change of the number ICT practitioners in European companies for the different skill levels

The results differentiated by level and country partly show significant differences to be further
considered in estimations on the future demand and in the supply-demand-perspective of ICT
practitioners. Furthermore the survey results indicate a slightly higher demand of companies of

the ICT sector.

Europe (EU-15)

ICT practitioner workforce

Mumbers and proportions (2000/2001)

Workforce
3700 000

Minor group
(occupation area)

1SCO-88 skill level 4/ -

1843 000
50 %

Information and

Demand / year
230 000
(3.5% + 2.5 %)

Scenario of 5 %
annual growth
115 000

50 %

Communications
Technology ISCO-88 skill level 3
(e 800 000 50 000
21% 22 % Scenario of 2%

ICT sector and
ICT user sectors

1057 000
29%

Minor group

(occupation area) Workforce

fig. 4-8:

1ISCO-88 skill level 2

annual growth

65 000
28%

Demand / year

Europe (EU-15)
ICT practitioner workforce
Numbers and proportions (2000/2001)

Demand / year
280 000
(5% +2.5%)

1SCO-88 skill level 4 / -

Workforce
3 700 000

Minor group
(occupation area)

140 000
50 %

1843 000
50 %

Information and
Communications

Technology ISCO-88 skill level 3
(IcT) 800 000 61000
21 % 22 %

ICT sector and

ICT user sectors 1SCO-88 skill level 2

1057 000 79 000
29% 28%
Minor group Workforce Demand / year

(occupation area)

Europe (EU-15)
ICT practitioner workforce
Numbers and proportions (2000/2001)

Demand / year
170 000
(2% + 2.5 %)

ISCO-88 skill level 4 / -

Workforce
3 700 000

Minor group
(occupation area)

85000
50 %

1843 000
50 %

Information and
Communications

Technology ISCO-88 skill level 3
(IcT) 800 000 37 000
219 22%

ICT sector and

ICT user sectors ISCO-88 skill level 2
1 057 000 48 000
29% 28 %
Minor group Workforce Demand / year

(occupation area)

European workforce of ICT practitioner and annual demand based on 3.5 % and 5 % / 2 % growth

EUQuaSIT

Recommendations on European ICT qualifications

August 2004



chapter 4 European comparison of the demand of ICT practitioners and supply ICT trainees / students page 63

Based upon recent developments and these assumptions as well as considering different
scenarios of the ICT employment growth between the years 2000 to 2010 the annual increase
can be calculated from 2 % to 5 %, with an estimated average of 3.5 % p.a. That means the
appraisement of the concrete total demand of ICT practitioners in Europe - including the 3.5 %
growth and in addition a 2.5 % replacement demand - can be roughly estimated with some
230 000 ICT practitioners per year. In consideration of these annual needs and a corresponding
development until the year 2010 for Europe a total employment of estimated 5 100 000 ICT
practitioners seems a realistic and reasonable estimation. On the other hand, therefore less
realistic today are the "old" numbers of a huge quantitative shortage of ICT practitioners in
Europe, e.g. the predicted 1.6 million shortage by 2004 (IDC 2001, quoted in CSC/Cedefop
2001a, p. 5). A shortage of ICT practitioners is understood as an insufficient number of skilled
people in the ICT labour market.

Three ICT labour market growth scenarios with the corresponding demand of ICT practitio-
ners in Europe are presented below: the predicted 3.5 % growth, an 'upper limit' 5 % scenario
as well as a 'lower limit' scenario of 2 % annual growth of ICT practitioners in Europe.

4.1.2 ICT employment and ICT practitioner workforce in Europe compared
in employment classifications (NACE)

From an employment perspective the total number of 3 700 000 ICT practitioners can be di-
vided in the ICT sector with an estimated 1 700 000 and in the ICT user sectors with app.
2 000 000 ICT practitioners (own estimates based on the LFS). The proportions of the employ-
ment of ICT practitioners in the 'ICT sector' and 'ICT user sectors' can therefore be summarised
for Europe as follows:

o 45% of ICT practitioners are employed by the ICT sector and

e 55% of ICT practitioners are employed by ICT user sectors
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European (EU-15) numbers of ICT employment and the workforce of ICT practitioners (2000/2001)
European total employment 167 000 000 /
Workforce of ICT practitioners 3 700 000** (2.2 %)

ICT sector
ICT employment 6 050 000 (2000)* /
Workforce of IGT practitioners 1 700 000** (28 %)

ICT services (NACEG 51,164, K72, K 73)
ICT employment 4 480 000* /
Workforce of ICT practitioners 1 550 000" (~ 35 %)

IT services CT services
IT employment 3 480 000 / CT employment 890 000" /
Workforce of ICT practitioners 1 250 000 (~ 36 %) Workforce of ICT practitioners 300 000 (~ 30 %)

ICT manufacturing (NACE DL 30, 31, 32, 33)
Employment 1 560 000* /
Workforce of ICT practitioners 150 000** (~ 10 %)

IT manufacturing CT manufacturing
IT employment 727 700 / CT employment 834 800 /
Workforce of ICT practitioners 70 000 (~ 10 %) Workforce of ICT practitioners 80 000 (~ 10 %)

ICT user sectors
Employment 161 000 000/
Workforce of ICT practitioners 2 000 000* (1.3 %)

Manufacture of textiles Manufacture of pulp, Manufacture of chemicals, Manufacture of basic Manufacture of electrical Manufacture of motor
and textile products paper and paper products, chemical products and metals and fabricated and optical equipment vehicles, trailers and
(NACE DE) publishing and printing man-made fibres metal products (NACE DJ) (NACE DL) semi-trailers

(NACE DE) (NACE DG) (NACE DM 34)
ICT practitioners ICT practitioners
64 000*** (~ 5 %) 160 000*** (~ 8 %)
Manufacture of other Electricity, gas and water Wholesale and retail Transport, storage and Financial intermediation, Insurance and pension
transport equipment supply (NACE E) trade; repair of motor communications (NACE I) except insurance and funding, except
(NACE DM 35) vehicles, motorcycles and pension funding compulsory social security
personal and household (NACE J B5) (NACE J B6)
goods (NACE G)

ICT practitioners
200 000*** {~ 6 %)

Real estate, renting and Public administration and Education (NACE M) Health and social work Other community, social others
business aclivities defence; compulsory (NACE N) and personal service
(NACE K) social security (NACE L) activities (NACE O)

© EUQuaSIT 2004

fig. 4-9:  Numbers of ICT employment and the workforce of ICT practitioners of the ICT sector and ICT user sec-
tors in the structure of NACE Rev. 1.1'?

In some economic and labour market contexts the total employment in the ICT sector is inter-
esting and also the proportion of ICT practitioners in regard to the total employment. Overall
statistics for Europe show the total employment in the entire ICT service sector is 4 480 000 and
in the ICT manufacturing 1 560 000 (cf. Garland, ES 2003, page 3). The concrete workforce of
ICT practitioners of the ICT service sector is estimated with some 1 550 000 and thus an ICT
practitioner proportion of 35 %. Compared to this result, the ICT manufacturing sector has an
ICT practitioner proportion of 'only' 10 %. Therefore the average proportion of the 1 700 000 ICT
practitioners in the ICT service and manufacturing sector in regard to the total employment of 6
million in the sector is about 28 %. The reason for the difference of these proportions is that the
ICT manufacturing sector covers the production of computers, wire and cable, consumer elec-
tronics etc. with a lower proportion of ICT practitioners, for example comparable to other manu-
facturing sectors. The proportion of the ICT practitioners in the ICT user industries in regard to
the employment indicates results between 2 and 10 % (see questionnaire results). Breaking
down the ICT practitioners employed by specific ICT user sectors indicates that app. 160 000
are employed in the sector "Manufacture of motor vehicles, trailers and semi-trailers
(NACE DM 34)", app. 200 000 in "Financial intermediation, except insurance and pension fund-
ing (NACE J 65)" and app. 64 000 in the "Manufacture of pulp, paper and paper products; pub-
lishing and printing (NACE DE)". These three ICT user sectors therefore employ app. 20 % of
the ICT practitioners of all ICT user sectors (see table above) (cf. Petersen et al, 2004).

In detail for the ICT sector and the countries of the EUQuaSIT project a comparison of the
'ICT employment' and the numbers of ICT practitioners is presented in the table below. Mainly

12 (* Garland Eurostat, 2003, p. 3; ** Eurostat (2001) Labour Force Survey (LFS) data 2000, EUQuaSIT national results and
estimated data 2000/2001; *** Petersen et al, 2004; **** Deiss, Eurostat 2002, p. 3; )
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based on Eurostat numbers and partly estimated for own purposes, the figures indicate some
national differences of ICT employment in the differentiated categories, namely especially in ICT
manufacturing where the economical structure and industry activities as well as the "relative
specialisation of ICT manufacturing" (Ottens 2003, p. 13) of European countries is reflected.

ICT sector

National and European numbers of ICT employment and workforce of ICT practitioners

Section Division

DE ML PT
1122870 345700° 94 400°

RO** EU-15
143 819 6 050 000"

Groups / Classes czr
Sector ICT employment 151 192

I Sector workforce of ICT practitioners /35 500 /300000 /110000 /26 000 /39 500 /1 700 000

IT services

Wholesale and retail
trade; repair of motor
vehicles, motorcycles and
personal and household
goods (NACE G)

Wholesale trade and commission
trade, except of motor vehicles
and motorcycles (NACE 51)

Computer and related activities

Real estate, renting and  (NACE 72)

business activities
(NACE K)

Research and development
(NACE 73)

CT services

Wholesale and retail
trade; repair of motor
vehicles, motoreycles and
personal and household
goods

(NACE G)

Transport, storage and

Wholesale trade and commission
trade, except of motor vehicles
and motorcycles (NACE 51)

24 %
CZ

27 %
DE

32 %o
NL

28%
PT

27 %
RO

28 %
EU-15

Proportion of employment

Wholesale of computers, computer
peripheral equipment and software
(MACE 51.84)

Hardware consultancy (NACE 72.1)

Software consultancy and supply
(NACE722)

Data processing (NACE 72.3)
Database activities (NACE 72.4)

Maintenance and repair of office,
accounting and computing machinery
(NACE 72.5)

Other computer related activities
(NACE 72.6)

65000 579200* 217 B0O*
/23000 /210000 /83000
35 % 36 % 38 %

52500 40000 3490 000°
/18 000 /15000 /1 250 000
5% 37T % 36 %

At

R h and exp
development on natural sciences and
engineering (NSE) (NACE 73.1)

CZ DE ML PT RO EU-15

Wholesale of other electronic parts

and equipment

(NACE 51.86)
28 000
/7 000

171 400*
152 500

62 000*
/20 000

20 200*
/ 6 000

TO000 990 000°
/21000 /300000

Post and telecor

communications (NACE 64)

(NACE 1)

Real estate, renting and
business activities
(NACE K)

Research and development
(NACE 73)

IT manufacturing

Manufacture of office machinery
and computers (NACE 30)

Manufacture of electrical
machinery and apparatus n.e.c.
(NACE 31)

Manufacture of electrical
and optical equipment
(NACE DL)

Manufacture of medical, precision
and optical instruments, watches
and clocks (NACE 33)

CT manufacturing

Manufacture of electrical
and optical equipment
(NACE DL)

Manufacture of radio, television
and communication equipment
and apparatus (NACE 32}

fig. 4-10:

Taol +

(NACE 64.2)

25% % 32 % 30 % 30 % 30 %

Research and experimental
development on natural sciences and
engineering (NSE) (NACE 73.1)

CZ DE ML PT RO** EU-15

Manufacture of office machinery
(NACE 30.01)

Manufacture of computers and other
information processing equipment
(NACE 30.02)

Manufacture of insulated wire and

cable (NACE 31.3) 2043/

/2500
9%

201 699
/20 000
10 %

23 505
/2500

11 %

5140
/500
10 %

20 000
/2000
10 %

727 700
{70 000

Manufacture of instruments and 10 %

appliances for measuring, checking,
testing, navigating and other
purposes, except industrial process
control equipment (NACE 33.2)

Manufacture of industrial process
control equipment (NACE 33.3)

CZ DE NL PT RO EU-15

(NACE 32.1)

Manufacture of television and radio
transmitters and apparatus for line
telephony and line telegraphy
(NACE 32.2)

(NACE 32.3)

30 755
/3 000
10 %

170 571
/ 17 500
10 %

42 518
/4 500
11 %

16 578
/1500
9%

13819
/1500
1%

834 80O
/80 000
10 %

© EUQuaSIT 2004

Numbers of ICT employment and workforce of ICT practitioners of the ICT sector

in the structure of NACE Rev. 1.1"

13 (Ottens, 2003, p. 59, *Garland ES, 2003, p. 3, partly from 1999; **EUQuaSIT national results and estimated data 2000/2001;
all other data estimated and partly based on Eurostat Labour Force Survey (LFS) data and EUQuaSIT national results (see
figure workforce numbers of ICT practitioners above)
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4.2 EUQuaSIT’s comparative view on numbers of ICT practitioners
and ICT trainees / students in Europe

In order to better meet the demand of ICT practitioners in Europe and to prospectively avoid
further shortages in certain work areas, for instance as for ICT practitioners at the beginning of
this century, the balance of the ICT practitioner workforce and the number of ICT trainees and
students at the different skill levels is vital labour market process. But the previous chapters
have indicated that the European comparison and nomination of the demand of ICT practitio-
ners from the available information and official statistics still means an enormous challenge and
effort.

At European and often even at national and regional levels it is a difficult undertaking to get
tailored numbers, both on the ICT practitioner workforce as well as the educational supply.
Based on comprehensive analyses and definitions of what is supposed to be covered as the
European ICT practitioner workforce the EUQuaSIT results allow to more exactly specify in
which occupational areas and at which skill levels the workforce of ICT practitioners is employed
and needed in European countries. In correspondence the comparative approach of the project
seeks to reflect the supply of ICT practitioners especially from the viewpoint of vocational edu-
cation and training (VET).

4.2.1 Comparison of the ICT practitioner workforce and ICT trainees / stu-
dents in Europe

Based on comprehensive analyses and definitions of what is supposed to be covered as the
European ICT practitioner workforce the EUQuaSIT results allow to more exactly specify in
which occupational areas and at which skill levels the workforce of ICT practitioners is employed
and needed in European countries. In correspondence the comparative approach of the project
seeks to reflect the supply of ICT practitioners from the viewpoint of ICT qualification profiles
and programmes, especially from the vocational education and training (VET) system.

The reference table below summarises the results and provides the numbers of the ICT prac-
titioner workforce and ICT trainees and students for the years 2000/2001 in comparative way.
Based on these figures and taking into account an average duration of four years training and
studying respectively and a drop out rate, about 220 000 newly qualified ICT practitioner would
be available per year on the European labour market. The demand of ICT practitioners is calcu-
lated to some 230 000 in Europe, based on 3.5 % growth and a 2.5 % replacement demand,
and in correspondence to this demand the estimated number of European ICT students and
trainees today is close to meet the demand, quantitatively. But a certain shortage of ICT practi-
tioners is recognisable at specific skill levels as indicated in the table below. For Europe we rec-
ognise a shortage of ICT practitioners at skill levels 4 and 5/6, but on the other hand a slight
oversupply at skill level 2/3.

EUQuaSIT Recommendations on European ICT qualifications August 2004



chapter 4 European comparison of the demand of ICT practitioners and supply ICT trainees / students

=

page 67

ICT practitioner workforce
Numbers and proportions (2000/2001)

ISCO-88 skill level
Minor group Lz L3 L4/~
(occupation area) EUQuaSIT skill level
L2/3 L4 L5/&

Czech Republic

Number of ICT practitioners L
95 000
21457 42 515 30813
23 % 45 % 32 %
Demand per year
6000 (3.5 % + 2.5 %)
1500 2000 2 500
25% B% 42 %
Germany
Number of ICT practitioners -
800 000
320 000 120 000 360 000
40 % 15 % 45 %
Demand per year
50 000 (3.5 % + 2.5 %)
19 500 8 000 22 500
39% 16 % 45 %
Netherlands
MNumber of ICT practitioners =
280 000
75000 65 000 140 000
27 % 23 % 50 %

Demand per year
17 000 (3.5 % + 2.5 %)

ICT trainees and students
Numbers and proportions (2000/2001)

ISCED-97 education and qualification level

Field of L3 L4 L5/ LG
education EUQuaSIT VET and HE qualification level
L2 L3 L4 LSB L5M

Czech Republic

Number of ICT trainees/students L
26 700
500 13000 2000 2200 9000

2% 49 % 7% 8% 34 %
Supply per year

6 500
3 500 1000 2000
54 % 15 % 31 %
Germany
Number of ICT trainees/students -
208 000

13000 60000 10000 60000 65000
6% 20% 5%  20% 3%

Supply per year

42 000
21 000 5 000 16 000
50 % 12% 38 %
Netherlands
Number of ICT trainees/students =
53 500
6000 8500 15000 18000 6000

11 % 16 % 28 % 34 % 1%

ICT practitioner Supply per year

skills 14 000
correspond to Information and 4 000 4 000 6 000
i Communications 29% 2% 2%
ICT qualifications Technology Portugal
[:I.‘ET_ HE) (ICT) Number of ICT tra%eas.fstudﬁnls
33 000
2000 5000 5000 9000 12000
6% 15 % 15 % 27% B%
Supply per year
7 000
2000 2000 3 000
29% 29% 42 %
Romania
Number of ICT trainees/students "
119 000
28000 20000 4000 12000 S5000
24 % 17 % 4% 10 % 45 %
Supply per year
22 000
9 000 2 000 11 000
% 9% 50 %
Europe (EU-15)
Number of ICT trainees/students m
1100 000
100 000 270 000 90 000 270000 370 000
9% 25 % 8% 25% 33%
Supply per year
220 000
80 000 40 000 100 000
36 % 18 % 46 %
L2 L3 L4 L5B L5M
Field of EUQuaSIT VET and HE qualification level
education L3 L4 L5/L6

ISCED-97 education and qualification level

. A

Information and 4 000 4 500 8 500
Communications 24% 26 % 50 %
Technology Portu
gal
(ICT) Number of ICT practitioners E
70 000
ICT sector and 22000 25 000 23000
ICT user industries 31 % 36 % 33 %
(SMLEs)
Demand per year
4 500 (3.5 % + 2.5 %)
1 000 1500 2000
22 % 34 % 44 %
Romania
Number of ICT practitioners r.
150 000
45000 25 000 80 000
30 % 17 % 53 %
Demand per year
9000 (3.5 % + 2.5 %)
2 500 1500 5000
27 % 17 % 56 %
Europe (EU-15)
Number of ICT practitioners m
3 700 000
1200 000 900 000 1600 000
2% 24% 44 %
Demand per year
230 000 (3.5 % + 2.5 %)
65 000 55 000 110 000
28 % 24 % 48 %
L2/3 L4 L5/6
Minor group EUQuaSIT skill level
(occupation area) L2 L3 L4/ -
ISCO-88 skill level
fig. 4-11:

Comparison of the ICT practitioner workforce and ICT trainees / students in Europe

The comparison of the numbers of ICT trainees and students in the EUQuaSIT partner coun-
tries provide some concrete and level oriented transparency. Of course depending on the voca-
tional education and training (VET) systems of the countries both the numbers of ICT qualifica-
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tion profiles as well as the number of trainees and students differ by level. For instance the
Czech Republic and Germany have high proportions of almost 50 and 30 % respectively at VET
level 3. The Netherlands also have a high proportion of VET trainees, but more at level 4. On
the contrary Portugal has less than 30 % of ICT trainees and students at all three VET levels
and Romania even less than 20 %. In these two countries the higher education ICT studies are
currently much more occupied than VET programmes.

on the number of ICT students / trainees
(European countries)

Allocation of the supply of new ICT practitioners based ijﬂ

50%

40%

30%

20% A

I d
Lewel 5M Level 5B Level 4 Level 3 Level 2

O Czech Republic 0 Germany @ Netherlands O Portugal O Romania @ Europe
EUQuasSIT 2004

fig. 4-12:  Supply of new ICT practitioners based on the number of ICT students / trainees at different levels

The quantitative results of the EUQuaSIT investigations support the indicated developments
in supply and demand of ICT practitioners in European countries.

Allocation of the supply and demand of ICT practitioners by levels I@
(European statistics and company evaluation) -
50%

40%

30% Hl 5 H [ ]

20% — N =

10%

110,01

Level 5M Level 5B Level 4 Level 3 Level 2

O CZ-Supply 00 CZ-Demand 0O DE-Supply O DE-Demand

@ NL-Supply 0 NL-Demand 0O RO-Supply 0 RO-Demand

O Europe-Supply 0 Europe-Demand EUQuaSIT 2002

fig. 4-13:  Allocation of the supply and demand of ICT practitioners by levels

In summary the EUQuaSIT ICT practitioner workforce and qualifications estimations indicate
that the total demand is quantitatively almost being met by the supply, which was also recog-
nised by in the questionnaire survey with a high percentage of companies stating the supply of
ICT practitioners was either 'very good' or ‘fair'. However, the demand for ICT practitioners
needs to be assessed particularly from a qualitative viewpoint, namely that the supply of ICT
programmes and training profiles may not sufficiently meet the ICT practitioner and skill needs
expressed by companies.

Questions on potential mismatches between the ICT qualification profiles and programmes
and the ICT skill needs of the employers - arising from profiles/course/curricula misalignment -
were investigated in the case study investigations in companies and ICT training institutions.
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And it is always true that the rapid changes in ICT applications and ICT business and work
processes leads to substantial changes of the practitioner skills required. Therefore, adequately
skilled ICT practitioners are constantly in demand in all European countries and it is one of the
major present and future challenges not only to react to this demand but also to provide a tai-
lored frameworks of ICT practitioner skills and qualifications at all different levels.

The following tables summarise the results for Europe and Germany based on the expected
demand of ICT practitioners (3.5 % (new) + 2.5 % (replacement)) as well as a further 'scenario'
of an annual 5 % increase of the ICT practitioner workforce in Europe.

I o

Europe (EU-15) Europe (EU-15)
ICT practitioner workforce E ICT trainees and students m
Numbers and proportions Mumbers and proportions
: Workforce Demand / year < Trainees/students Supply f year
einlth diro 3 700 000 230 000 Pl 1100 000 220 000
B (2000/2001) (35%+25%) (2000/2001) (Intersection)
1SCO-88 skill level 4 f - HE qualification level 5B / 5SM
ICT tit
1600 000 110 000 L 640 000 100 000
4% 48 % 33%+25% 46 %
Information and SomepoIE o Information and
Communications 2 2 icati
Technology ISCO-88 skill level 3 IcT \q;éa-:lﬁpﬁt;ons Cu.lr:;n:#:‘;rl::;:ns VET qualification level 4
(en) 900 000 55000 VET: (ICT) 90 000 40 000
24 % 24 % 8% 18 %
ICT sector and
ICT user sectors 1SCO-88 skill level 2 VET qualification level 2/ 3
1 200 000 65 000 370 000 80 000
32% 28 % 25%+9% B %
fﬂgﬂ;gﬁg;o;ga: Workforce Demand / year Bs:f;gl?gn Trainees/students  Supply / year

..,

fig. 4-14: European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view
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fig. 4-15:  European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view - 5 % scenario
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5 ICT training situation and training institutions in Europe -
evaluation and international comparison

Qualifying ICT practitioners certainly confronts us with most of the challenges currently dis-
cussed in terms of the relationship between education and the labour market, i.e. skills demand,
gap and mismatch by work areas and level. Major challenge especially for the Western Euro-
pean countries is the need for highly qualified ICT practitioners that can compete on the Euro-
pean and global market within the economical circumstances and under significant cost pres-
sure. The role and perspectives of vocational education and training (VET) for instance in ICT
systems and software applications production is still not well known, e.g. compared to higher
education with a longer tradition in informatics and computer studies.

One of the major objectives of the EUQuaSIT project was to investigate and compare how
European education and training institutions deal with the challenge of keeping up-to-date their
ICT qualification programmes. Depending on the education and training system these compre-
hensive surveys in all partner countries indicated the implementation of the analysed ICT quali-
fication profiles and curricula at different levels and fields of training and thus allow conclusions
on the quality of the profiles from the viewpoint of the training practice. Of course in this context
new qualification strategies, e.g. the challenges and chances of more work oriented ICT qualifi-
cations or the European dimension, could be discussed with the training experts. Other impor-
tant aspects of the investigations concerned specific teaching concepts, the ICT infrastructure
and equipment (media) as well as how the training institutions guarantee adequately qualified
teaching staff.

The results could be directly reflected against current ICT work and skills requirements of
companies investigated in the parallel empirical surveys. One important aspect in this context
was how ICT training institutions determine and up-date the goals and contents of ICT educa-
tion and training and whether they directly collect information for instance through "qualification
requirement analyses" like case studies, work analyses and expert interviews in companies.

The synthesis of these questionnaire and case study surveys in the following paragraphs is a
comparative piece of work. It tries to stress relevant differences but also indicates good practice
suitable to contribute to recommendations on innovative European qualification strategies and
frameworks in the field of ICT. However, it is accepted that there is no single European way of
qualifying ICT practitioners in terms of training concepts and its implementation, but the results
are supposed to contribute to a concrete and mutually trusted European action plan for ICT
skills, qualifications and mobility as agreed at the Barcelona European Council in 2002.

The new EU member state Czech Republic as well as the EU acceding country Romania got
special attention within these empirical EUQuaSIT investigations. The previous chapters have
indicated especially for Romania that ICT qualifications, training concepts and its implementa-
tion with an equal significance of vocational education and training (VET) and higher education
(HE) strategies do certainly not exist yet.

Based on the case study surveys each project partner has provided a national report avail-
able for download on then project website, being the basis of this synthesis.

5.1 Objectives, concept and sample of the surveys in European ICT
training institutions

Based on the outcomes of the systematic analysis and documentation as one of the first
phases of the project the next part was aiming at empirical results of the acceptance and im-
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plementation of ICT vocational training and qualification in training institutions in the partner-
countries. This work was needed for a first international comparison of various "European Quali-
fication Strategies in Information and Communications Technology". Concrete objectives were
as follows:

e Analysis and survey of the practical implementation of qualification and training profiles
(curricula) and ICT qualification strategies in VET, HE and CVT training institutions.

e Analysis of typical challenges and problems of ICT training institutions when providing ICT
qualifications in VET, HE or CVT.

e Acceptance and success of special programmes and individual initiatives in ICT training
and qualification for females and disabled and disadvantaged groups.

Based on the quantitative research criteria 'size', 'region' and 'ICT qualification profiles avail-
able', the delimitation and representative limiting of the sample survey of institutions were cho-
sen. The field of study covers:

e VET, HE and CVT training institutions, colleges and vocational schools (gross sample size
about 50 training institutions per partner-country)

and is based on

e common methods and techniques for the data collection and analysis of the questionnaire
and case study investigations.

In order to investigate the acceptance and practical implementation of ICT qualification pro-
files in VET, HE and CVT training institutions the first step to be taken was the use of a ques-
tionnaire. The empirical technique was a mailed and online examination. The questionnaire was
commonly developed in English and then translated by the project-partners into their national
language and sent out with letters and project flyers to the above mentioned number of training
institutions, colleges and vocational schools. The online version was available on the project's
website www.euquasit.net.

However, in order to compare the results of both, the questionnaires of the companies and
the training institutions were developed in a similar structure and content areas, for instance the
demand and supply of ICT qualifications, European affairs or the views and experience of spe-
cial initiatives for increasing the female proportion under ICT practitioners or the chances of dis-
advantaged groups in ICT work. The analysis of the project outcomes was undergone with sta-
tistical computer software like MS Excel and the corresponding presentation through diagrams.

Objectives and concept of the case studies in training institutions

Within the EUQuaSIT case studies in ICT training institutions the practical implementation of
ICT qualifications was analysed and evaluated by interviewing people in charge of personnel,
management, training and teaching as well as ICT trainees. In addition to the European wide
written and online questionnaire, the aim of these more detailed empirical analyses was to ob-
tain comparative results on common and popular ICT teaching- and training concepts. Primary
question is how ICT training institutions try to ensure that their concepts, goals and contents at
a certain level meet the increasingly complex ICT practitioner skill needs in ICT business and
work processes. This does not only cover primary ICT skills in narrow subject sense but also the
broad and deep ICT skills requirements in work practice, i.e. including key competences such
as language skills (mainly English), team- and communication skills, responsibility, problem
solving, creativity etc.

Another objective was to determine if the education and work universe are in balance consid-
ering the company survey results on ICT business and work processes and ICT practitioner
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skills requirements on the one side, and the ICT qualifications supply, didactic concepts and
methodologies as well as learning equipment of training institutions, on the other side. Based on
the comprehensive picture to be drawn from the results some conclusions can eventually be
made with regard to the planning and optimisation of ICT learning and teaching offers, concepts
and practice in a European perspective.

It has always been a major challenge for vocational education training institutions and higher
education institutions to be up-to-date in regard to the objectives and contents of their training
programmes. Considering the fact - especially in ICT - that expertise and special knowledge in
the domain arise rapidly, training institutions permanently face the challenge to implement tai-
lored and prospective didactic solutions in their qualifications. Therefore focus of these studies
lies on the question how ICT training institutions make sure they are up-to-date and innovative
with their ICT training. The following steps of the concept can be summarised and will be further
described and illustrated in the next paragraphs:

Overall information of the ICT training institution and number of ICT teachers / train-
ers and trainees / students

Supply of ICT qualification profiles and programmes (VET, HE, CVT) and planned
changes in a short- and medium-term view

(o] >> Goals and contents of ICT education and training
D >> Organization, learning and media/equipment concepts of ICT education and training

Assessment, examination and certification (own and external) of ICT education and
training

F >> Teachers, trainers and lecturers in ICT education and training

Special aspects like female initiatives, integration of disabled and disadvantaged
people, European initiatives of ICT education and training etc.

Investigation of specific "good practice" of ICT training and education in the institu-
tion
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For a better understanding and classification within the EUQuaSIT project five different quali-
fication levels were defined and used for the investigations. Referring to the ICT qualifications in

each country the following definitions were used:

Level Czech Republic Germany Netherlands Portugal Romania

VET L2 | Secondary voca- School based ICT Basic vocational Secondary school High-school — tech-
tional training qualification (ICT training (kwalificatie | (Curso Geral de nological or informat-
(Stfedni odborné Assistant Profile) basisberoepsopleid- | Informatica) ics; training school
vzdélavani) ing) Ensino Recorrente (Curs liceal —

ICT Assistant tehnologic sau de
informatica; Scoala
profesionala)

VET L3 | Upper secondary ICT apprenticeship Professional training | Upper secondary Post-high school,
vocational training qualification within (kwalificatie va- vocational training. improving (training)
(Uplné stfedni od- the dual system (e.g. | kopleiding) (Curso Técnico de | courses (Curs pos-
borné vzdélani) IT System Electron- Informatica) tliceal, curs de per-

ics) ICT or Electronics fectionare)

VET L4 | Post secondary Higher vocational ICT | Middle management | Post secondary Continuous training /
vocational training qualifications (e.g. and specialist qualifi- | vocational training. chief operators
(Vyssiodborné Meister, State recog- | cation (kwalificatie (Certificate of Qualifi- | schools — with /
vzdélani) nised Technician, ICT | middenkaderfunc- cation) without other univer-

Specialists) tionaris, specialist) ICT or Electronics sity studies (formare
technician. continua / scoli de
maistri — cu / fara
studii superioare in
alte domenii)

HE L5B | First and shorter Firstand shorter Qualification of Bachelor in ICT Short term University
higher education higher education higher professional (Faculdade ou Insti- | studies — Higher
(HE) qualificationat | (HE) qualificationat | education (kwalifica- | tuto Politécnico) Education (HE)
the university the university of tie hoger beroepson- | Access to Master (Studii universitare de
(Bachelor studies) applied science (e.g. | derwijs of Bachelor degrees scurta durata-
(Pocatecni a kratsi FH/BA) kwalificatie) Invatamant superior)
vysokoskolské
vzdélani - bakalarské
programy)

HE L5M | Higher education Higher education Higher education Higher education Long term university
(HE) qualificationat | (HE) qualificationat | qualification at uni- qualification at uni- studies — Higher
university level - university level (e.g. | versity level (universi- | versity level; education (HE), with
Master studies Uni/MA) taire kwalificatie of minimum 5 year or without master
(Vysokoskolské Master kwalificatie) studies (master degree (studii univer-
vzdélani) (magister- degree) sitare de lunga
ské programy) (Doctorate + 1 or 2 durata -Invatamant

years) superior, cu sau fara
masterat

fig. 5-1:  Definitions of ICT qualifications at different levels in the partner countries used in the EUQuaSIT project

Sample of the questionnaire survey and case studies

In all the partner countries more than 150 ICT training institutions took part in the survey,
mainly VET and CVT providers, but also universities and other higher education institutions.
This number allowed reliable trend statements on the subject matter as well as in preparation of
the case studies. Taking into account the comprehensive questionnaire as well as the European
background the sample can be estimated as success.

In the partner countries the case studies described in the following paragraphs were com-
pleted seventeen VET training institutions and in six institutes of higher education. Accordingly a
number of VET and HE experts in these institutions have been interviewed. These core case
studies could be completed by some interviews of CVT providers and companies (offering ICT
training in a dual approach). During the case studies a total of about 100 ICT teachers and
trainers as well as trainees and students could be interviewed on their specific domains of ICT
teaching and learning. The investigated institutions are shown in the structure of their main fo-
cus as VET, HE and CVT institutions in the following tables:
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Overview of the case studies in VET institutions:
Provider of Data / i
training Information IS Cl T Eode
Public vocational 5 ICT teachers Digital telecommunication technology (level 3) CS-THCZ-01
school 420 ICT students Telecommunication mechanician (level 3)
Communication technician (level 2)
Company and voca- |6 ICT teachers Information technology — PC applications (level 3) CS-TICZ-02
tional school / college | 160 ICT students Courses for unemployed
o Re-training courses in the area of ICT
Courses for teachers of primary and secondary schools
o Internet to schools
Public vocational 12 teachers Automation technics (level 3) CS-TCZ-03
school 560 ICT students Computer technology applications (level 4)
Courses for teachers of elementary schools, secondary
schools and grammar schools
o Training of teacher within SIPVZ/P1 — level Z
o Training of teacher within SIPVZ/P1 - level P
Public vocational 18 ICT teachers Electronic computer systems (level 3) CS-TCZ-04
school 660 ICT students Automation technology (level 3)
Mechanical engineering (level 4)
CVT course CNA (Cisco)
Public vocational 7 ICT teachers Information technologies — computer applications (level 3) CS-TI-CZ-07
school 240 ICT students Courses for teachers of elementary schools, secondary
schools and grammar schools
o Training of teacher within SIPVZ/P1 — level Z
o Training of teacher within SIPVZ/P1 — level P
Course
o Internet centre — National programme of computer literacy
Public vocational 85 ICT teachers State Certified Technician in Informatics (Level 4), with inte- CS-TDE-01
school 500 ICT apprentices grated entrance qualification for university of applied science
(Part-time) (Fachhochschulreife)
(in Germany this is a Five dual ICT qualifications (Level 3):
large vocational - IT System Support Specialist
school due to cen- - Information Technology Specialist
tralisation) - Information Technology Officer
- IT System Electronics
- Information Electronics (new offer 2003)
Full-time vocational school in Informatics (1 Year and prepara-
tion for dual system VET at level 3)
Technical Secondary School Informatics (following dual sys-
tem training and entrance qualification for university of applied
science)
Public vocational 7 ICT teachers Master (Craftsman) Information Technology (Level 4) CS-THDE-02
school / 50 ICT apprentices Dual ICT occupation Information Electronics (Level 3)
Private vocational 25 master (crafts-
college man) students
Public vocational 6 ICT teachers (2 Dual ICT qualification CS-TI-DE-04
school only economical ICT) Information Technology Specialist (Level 3)
20 ICT apprentices
Private vocational 10 ICT teachers Associate Engineer (Level 3) in CS-TI-DE-05
school - Information and Communications
- Information Systems and Economy
- Communication Systems
Technical Assistant for Informatics (Level 2)
Company ICT sector Dual ICT qualifications (Level 3): CS-TIDE-06
Large enterprise - IT System Support Specialist
(global player in - Information Technology Specialist
document manage- - IT System Electronics
ment) Parallel dual HE studies for “IT System Support Specialist’
5 (full-time) ICT (Level 5B) - precondition university entrance qualification)
trainers + depart-
ment mentors
70 ICT apprentices
Company ICT sector Dual ICT qualifications (Level 3): CS-THDE-07
Medium enterprise - IT System Support Specialist
6 ICT apprentices - Information Technology Specialist
- Information Technology Officer
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Public / private voca- | 15 ICT teachers Middle Management Employee Administrator ICT (level 4) CS-TENL-01
tional school 300 ICT students Middle Management Employee Computer Interface Engineer-

ing (level 4)
Middle Management Employee Office Automation Engineering
(level 4)
Assistant Administrator ICT (level 3)
Network Administrator (level 4)
Application Developer (level 4)
Administrator Software Applications (level 4)
Middle Management Employee IT Media Production (level 4)
Public / private voca- |24 ICT teachers Middle Management Employee Administrator ICT (level 4) CS-TI-NL-02
tional school 610 ICT students Assistant Administrator ICT (level 3)
Network Administrator (level 4)
Application Developer (level 4)
Administrator Software Applications (level 4)
ICT Service worker (level 2)
Public / private voca- |40 ICT teachers Middle Management Employee Administrator ICT (level 4) CS-TENL-03
tional school 650 ICT students Assistant Administrator ICT (level 3)
ICT Service worker (level 2)
Private vocational 35 ICT teachers Electronics and Communication Specialist (VET, level 3) CS-T-PT-03
school 254 CT trainees + Database Management Specialist (VET, level 4)
variable number of Automation Robotics and Industrial Control Specialist (CVT)
ICT students in non
regular part-time
courses
Private vocational 35 ICT trainers CAD/GIS Specialist (VET, level 3) CS-TIPT-04
school 350 ICT trainees in Microsoft System Engineer (CVT, level 4)
full time courses plus
a variable number in
part-time non regular
courses
Technological high 11 ICT teachers Calculus techniques operator technician (level 2) CS-TFRO-03
school, post — secon- | 950 students Automatic controls technician (level 2)
dary school educa- Electrotechnics technician (level 2)
tion, apprentice Electric Installations technician (level 2)
school Mechatronics technician (level 2)
Automatic controls technician (Post-Secondary School) (level
3)-2 years
Electrotechnics specialist (Apprentice School) — level 2-3
years
Technological high 6 ICT teachers Automation and Computer Techniques (level 3) CS-TIRO-04
school, post high 1420 students Electro-techniques Technician (level 2)
school, foremen Electrician Power stations and Electric supply networks (level
school, art and voca- 4)
tional school Electro-energetic Technician (level 3)
Overview of the case studies in HE institutions
Provider of Data / ICT Code
training Information Training Supply
Public university of 35 ICT teachers Applied informatics (level 5B) CS-TI-CZ-05
applied science / 880 ICT students Information management (level 5M)
higher vocational
education
Private university of |45 ICT teachers Tele-informatics, telecommunication and information technol- | CS-TCZ-08
applied science / 160 ICT students ogy (level 5B and 5M)
higher vocational
education
University of applied |60 ICT teachers Higher Informatics (level 5B) CS-TNL-04
science / higher 1100 ICT students Technical Informatics (level 5B)
professional educa- Informatics (level 5B)
tion Information Engineering (level 5B)
Media Technology (level 5B)
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Public university of 65 ICT teachers Informatics Engineering (Level 5M) CS-THPT-01
applied science / 840 ICT students Architectures and Operative Systems (Level 5M)
higher vocational Multimedia and Graphic Computation (Level 5M)
education Artificial Intelligence (Level 5M)

Programming Technology and Methodology (Level 5M)
Information Systems (Level 5M)
Professional Specialization in Informatics Engineering (CVT,
Level 4)
Informatics Projects Management (CVT, Level 4)
Development of Information Systems (CVT, Level 4)
Higher education 8 ICT teachers Economic Informatics (level 5M) CS-TIFRO-02
institution 500 students Accounting and Management Informatics (level 5B)
Higher education 9 ICT teachers Informatics (level 5B) CS-TIRO-07
institution 170 Students Information Technology (level 5B)
Informatics Working for Economics Data (level 5B)
Overview of the case studies in CVT insititutions
Provider of Data / ICT Code
training Information Training Supply
Public college /insti- | 11 ICT teachers Computer graphics in electrical engineering (level 4) CS-TI-CZ-06
tute for further voca- | 840 ICT students Courses for teachers of elementary schools, secondary
tional education schools and grammar schools
o Training of teacher within SIPVZ/P1 - level Z
o Training of teacher within SIPVZ/P1 — level P
Course for primary school pupils
o Planeta internet
Private college for 2 full-time and 15 Dual ICT occupation Information Technology Specialist (Level | CS-TFDE-03
continuing vocational | part-time ICT lectur- 3) (Full-time re-training, 2 years)
training ers CVT courses in ICT, for instance new courses in Linux
4 classes ICT occu-
pations
Private vocational Variable number of Database Manager (CVT) CS-TI-PT-02
school ICT teachers (200 in Network - Installation and Management Specialist (CVT)
database) Programming Specialist (CVT)
330 ICT apprentices JAVA Server Pages Programming JSP Specialist (CVT)
CAD 3D Operator (VET, level 3)
Applications Certificates (VET, level 3)
Technological high 28 ICT teachers Electronics technician (level 2) CS-TIRO-01
school (electronics 990 students Telecommunications technician (level 2)
and telecommunica- Electrotechnics technician (level 2)
tions high school) Mathematics-Informatics (level 2)
Public vocational CCNA (level 4) CS-TI-RO-05
school Fundamentals of Unix (level 3)
Private vocational 13 ICT teachers PC operator (level 2) CS-TFRO-06
school and continu- 600 Students Network administrator (level 4)
ous vocational train- Web Designer (level 4)
ing institutions
Private continuous 9 ICT teachers Matra/ Nortel Networks/ EADS Telecom (Level 3) CS-TLRO-08
vocational training 1100 Students Structured Cabling (Level 3)
institution Oracle training (Level 4)
PC and ERP applications use (Level 2)
Private continuous 5 ICT Teachers Computer Network operator and Computer operator (level 2) CS-TIRO-09
training institutions 250 Students Internet and e-mail user (level 2)
Web design (level 2)
Bookkeeping informatics (level 2)
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5.2 Results and international comparison of the supply and practical
implementation of ICT qualification profiles and programmes in
European ICT training institutions

The questionnaire and the case study investigations in ICT training institutions focused on the
practical implementation of ICT training in the partner countries. This includes an exemplary
analysis and evaluation of the demands of teachers and trainers and of the requirements with
regard to learning methods, training requisites and media that are being used. In addition, the
investigations looked at exceptional didactic features and good practice experience of voca-
tional ICT training in order to have concrete indicators for mutual European qualification ap-
proaches.

Supply of vocational education and training (VET) and higher education (HE) in the field
of ICT

In addition to the ICT qualification profiles in which the training institutions currently offer vo-
cational education and training, the training institutions were asked whether or not new ICT vo-
cational education and training profiles are to be offered in the near future. The answers show
that about half of the training providers plan such action, with the highest percentage in Ger-
many and the lowest of about 30 in Romania. The focus of new profiles is on business and
management areas of ICT as well as in new application orientated ICT qualification profiles. In
Germany for instance some of the training institutions plan to offer new ICT specialist qualifica-
tion profiles at level 4 like IT Key Account Manager, IT Trainer etc. In the Netherlands the quali-
fication structure is currently changing under the influence of the development towards a com-
petence oriented qualification structure introducing updated and new qualifications which stimu-
lates training institutions to offer these new and updated profiles.

Planning of training institutions to offer new ICT profiles Ij_ﬂ
(European ICT Training Institutions) o

100%

80%

60%

40%

20%

0% T
yes no
O Czech Republic 0 Germany @& Netherlands O Portugal O Romania

EUQuaSIT 2002

fig. 5-2:  Planning of training institutions to offer new ICT profiles

Czech training institution in VET plan to change their offers of ICT trainings mostly because of
technical innovation. Also because of practical problems like insufficient classrooms VET train-
ing institutions in the Czech Republic change their offer of training. Dutch training institutions
have other reasons when they change the offer of trainings. They do this when there is a lack of
students and therefore classes get too small. Also if they have information that absolvents with
different qualifications are needed by companies and they estimate that enough students can
be found to fill a class they introduce new profiles. And if it concerns an apprenticeship training
route, when there is a lack of practical training places in companies, which momentarily hap-
pens because of the worse getting economic situation, the training institutions will stop offering
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the training via the apprenticeship training route and only offer the training via the school-based
training route.

Several Dutch VET training institutions experiment with training programmes that have a bet-
ter link with higher education. Close contacts exist between VET and HE training institutions. In
future these experiments of smooth cross-over of VET to HE training need to be institutional-
ized. At HE training institutions in the Netherlands new training routes in the form of apprentice-
ship are being introduced.

VET training institutions in the Netherlands all indicate that ICT qualifications cannot exist at
level 1 and sometimes there is doubt about the usefulness of ICT qualifications at level 2. They
say that many ICT work tasks seem too complex and complicated to be done by a person that
only has a level 1 or level 2 qualification. In the countries covered by the EUQuaSIT project HE
qualifications in ICT have there place in one of the following four areas: mathematical, technical,
economical and graphical/media. In Romania the trend is to reduce the number of HE qualifica-
tions through standardization at national level. Regarding content HE in Romania is rather con-
servative. Curricula are hardly updated to new software instruments and methods. There is little
attention for practical works and experiments to be in tune with practical matters and available
products on the market. Also the studies at HE levels 5B and 5M, which are currently strictly
separated, will be combined like in the Bachelor-Master structure. In Germany, the Netherlands
and in the Czech Republic universities of applied science and universities already started to
introduce or already have introduced the Bachelor-Master structure.

Supply of continuing vocational training (CVT) in the field of ICT

The results regarding the supply of continuing vocational training (CVT) for ICT practitioners
illustrate that CVT courses in the Czech Republic provided also in institutions for VET. In this
view Czech training institutions have a close co-operation with the state employment offices as
well as with the Internet Centre; an organisation that organises courses aimed at increasing the
computer literacy of the general public. In the Netherlands VET as well as HE training institu-
tions have daughter organisations with an own legal status for CVT training to make sure funds
from the government do not mix with income from CVT. In Romania VET training institutions
can provide CVT courses although not many of them do. In Germany CVT courses in ICT are
offered by large private providers. The case study of such a provider in Germany has clearly
indicated their market driven and individual approach for instance in difference to the regulated
training of vocational schools. However, some vocational schools also try offer some CVT
courses, e.g. as a local Cisco academy, but chiefly concentrate on VET offers. Also vocational
school teachers and company trainers of course take CVT courses of private providers.

Expectations as regards additional schooling in ICT Systems and Application Development
become apparent while the expected number of candidates for additional schooling is notably
low in Romania.
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fig. 5-1: CVT supply (absolute) for ICT practitioners in selected ICT work areas

VET and HE training institutions in Germany and the Netherlands integrate into the regular
ICT training programme (parts of) curricula of ICT vendor certificates such as Microsoft, CISCO
or other ICT players but also provide this training as an extra-curricular subject. Mostly though
to receive the adjoining certificate an examination at an external institute needs to be performed
because many of the ICT training institutions are not accredited to perform the examination and
award these certificates, yet. In Romania and in the Czech Republic HE training institutions also
start with the providing of vendor certificates.

5.3 Goals and contents of the ICT qualifications and training

The following results look at the practical implementation of ICT qualification profiles and cur-
ricula in VET, CVT and HE in the training institutions as far as the goals and content are con-
cerned. To obtain information on these crucial aspects within the EUQuaSIT project the ques-
tionnaire contained two questions on goals and content of ICT training. Also in the case studies
these two items were considered in a main block of the interview guidelines.

Keeping up to date with ICT developments

Especially in the field of information and communications technology it is of interest to know,
how training providers keep up to date with the rapid development which is taking place on
technical aspects.

According to the empirical results of the investigation most training institutions, of whatever
type in all partner-countries, use reference books in the specific area of ICT training (see fig.
5-2). Interviews in the Netherlands give us the information that budget for buying reference
books is available and adequate. Reference books are still found to be more important than the
use of product information and product teaching materials of ICT companies, of which the latter
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can be characterised as close a connection with the ICT business market you can have. Refer-
ence books, publications in the subject area, internet (newsgroups), specialist journals etc. do
not provide any ICT work oriented view which would be an important precondition for the pur-
poseful selection of “tailored” contents.

Especially in Romania the use of material provided by ICT companies as well as the partici-
pation of trainers and lecturers at ICT seminars etc. is of little significance. Case studies indicate
that in Romania there is no budget for teachers and lecturers to participate at these seminars
and that budget for reference books is too low. Whenever teachers or lecturers do participate,
they do this on their own expenses. Only university teachers tend to participate because of this.
A Portuguese university of science told they find vendor's teaching material especially impor-
tant, as a base for developing course material.
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fig. 5-2: Basis for being up to date with the goals and content of ICT training

Although not more than 70 % of the Dutch training institutions say they have a 'connection to
the business market' for keeping goals and content of ICT training up to date, the training insti-
tutions that participated in the case studies all had contacts with the business market, however
not all through the same canals and for the same purpose. Some Dutch training institutions
have discussion groups with representatives to improve the training programme and others
have closer contact in regard to the practical company training. Although the ICT training institu-
tions itself do not see these contacts mainly for keeping the goals and content of the training up
to date the suggestion can be made that their contact to the business market, without knowing,
helps them to perform this task. In higher education in the Netherlands the next to last semester
is not part of the official curriculum - as in the new Bachelor-Master guidelines - and students
can study subjects that they are interested in. Therefore there will be no problems with keeping
up to date with this part of the curriculum.

The Czech training institutions that have been interviewed say they have no official partner-
ships with the business market. Contacts with the business market only occur through personal
contacts. These personal contacts however help them to keep the content and goal of the ICT
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training up to date looking at the 75% of the Czech training institutions from the questionnaire
that said they use the 'connection to the business market' as means for keeping up to date the
goals and content of their ICT training.

Goals and content of some of the dual VET courses in Portugal are very close to the needs of
companies since these courses have been designed and developed according to viewpoints
and concepts of a multinational company which coordinates and manages the training institution
that offers them. The curricula of the new ICT qualifications for the Portuguese vocational
schools, like all new qualifications within the dual system, are based on so-called learning fields
that describe comprehensible learning goals and contents.

In Germany as primary part of the dual training system the results of the case studies clearly
indicate that the company ICT training part guarantees a close link to the work reality. Apart
from sporadic phases in training departments the ICT qualification in companies is integrated
into ICT business and work processes. Goals and content of qualification almost automatically -
but of course still depending on the progress of the trainees - fit with the current work tasks.
However, this of course nor answer the question of whether the work requirements meet the
occupational profiles neither how the contents can best be delivered to “novice” apprentices. In
vocational schools as a dual partner or the institutions that offer full-time school based training
the link to the business and work reality still is a big challenge. Even though new syllabi require
a closer work-activity orientation, VET teachers are confronted with organisational, didactical
and practical problems of guaranteeing this link. This lack of work process orientation concerns
the goals, contents as well as methods and tools of ICT training. A comprehensive cooperation
between training companies and vocational schools is needed at all organisational levels.

Students of Portuguese public schools indicate that because there are little partnership
agreements of the school with technological companies the curricula currently being used is not
market oriented. However, this discrepancy should be solved with a new curriculum to be im-
plemented in the school year of 2004/2005 which includes on the job training components and
project design for students of ICT courses, VET — Level 3 under the national education system.

In Portugal many of the private institutions are based on partnerships with producing compa-
nies (hardware and software). This could be one of the reasons that they indicate less problems
in keeping up to date the content and goals of their training than public schools and institutions
which do not have relations to the business market do.

Furthermore half of the training institutions in the partner-countries undergo qualification re-
quirement analysis like case studies, working analyses and expert interviews in companies.
Especially Czech higher education training institutions analyse qualification requirements
through interviews with experts in companies or through case studies. Case studies in the
Netherlands have not encountered training institutions, neither in VET nor in HE, that question
the market or do other research for qualification requirements.

In the case studies Czech higher education institutes pointed out that survey among partici-
pants of training aiming at the evaluation of the quality of teaching is quite common. Students
make regular, anonymous evaluations of the teaching process and the teachers by completing
questionnaires. No alumni are surveyed though. In a private German training institution these
evaluations takes place in the same way. None of the interviewed Dutch training institutions
have structured contact with students and alumni to review training programmes. Information
gathering on the quality of training only occurs in some training institutions occasionally. This
happens also occasionally at an interviewed VET training institution in Germany. Here they do
not have systematic approaches concerning the questioning of ex-students on quality of train-
ing. One reason for this is that time fails them to organize it. Occasionally though they meet
quite a lot of ex-students and they often talk about the training they were offered.
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In Portugal in higher education it is a common practice do perform case studies, work analy-
sis and expert interviews in companies so that experiences, work process and new methodolo-
gies become acknowledged and implemented in the education and training process. However,
in VET these means for updating training programmes are still rather rare.

The transfer of information through participation in seminars and conferences as well as the
maintenance of the latest scientific knowledge on ICT obtains a very high score in Portugal.
From the graph it can be seen that it differs per country if the training institution keeps a close
connection to research and development. However from the interviews we know that VET insti-
tutions have much less contact with R&D than HE institutions. Czech HE institutions are stimu-
lated to participation in research projects of the Czech Ministry of Education, Fund of Develop-
ment of Higher Education (FRVS) and the Czech Grant Agency (GACR).

Specific difficulties in keeping up to date with ICT developments

With regard to the difficulties in keeping up to date goals and content of training for ICT practi-
tioners the international comparison points out that problems more often occur for training insti-
tutions in Romania than for those in other countries. One of the reasons for this could be that in
Romania close contacts between training institutions and ICT companies are rare. In case stud-
ies it was also mentioned that qualifications and curricula in Romania are not in close connec-
tion with the latest stage of scientific expertise in ICT because — so the interviewees said: "The
Ministry of Education, Research and Youth (MECT) in case of VET, and the National Commis-
sion for Academic Evaluation and Accreditation (CNEAA) for HE are involved in the develop-
ment and do not take into consideration the innovations in ICT'. Case study interviews point out
that in Romania HE is less innovative than CVT and VET in the view of innovation of training
programmes and qualifications. Curricula have not changed for years and are not updated to
new software and hardware and teaching methods.

With regard to ICT business and work orientation German vocational schools clearly have dif-
ficulties to ensure tailored goals and contents of ICT qualification and to keep pace with ICT
skills requirements. In general the contents are chiefly oriented to the technical basics of ICT
rather then to ICT business and work processes. One major cause is a lack of competences of
the teachers on real ICT business and work processes. Trainees interviewed stress this aspect
as a major cause for their disaffection. This is a fundamental reason why some German voca-
tional schools today also try to attract some experienced ICT practitioners in addition to the vo-
cational school teachers.

From the graph it catches the eye that in the case of the Netherlands and Portugal only minor
problems are expected with the adaptations in the general area (see fig. 5-3). Looking in more
detail, it appears that the biggest problems are in commercial and business content like ICT
Marketing, ICT Sales and Consulting, e-Commerce etc. This goes especially for the majority of
Portuguese ftraining institutions. In the Czech Republic, Germany and the Netherlands ‘only’
about one third of the providers see any major difficulties in being up to date with ICT business
contents, although a German manager of a training institution stated: 'l am not a tradesman,
that is why | am in a training institution and not in a company. Offering marketing and sales sub-
jects is therefore very difficult.' All interviewed Dutch training institutions stated that they will
increase the 'economic technical' oriented subjects in the near future: 'Because ICT practitio-
ners need this in working life more and more'. Also for Portuguese training institutions is a major
problem to realize the combination of technical and economic oriented contents. Simply due to
the fact that content such as ICT marketing, consulting and sales can certainly best be profes-
sionally generated from a work oriented perspective, especially vocational schools have difficul-
ties to link the economic oriented contents to ICT subjects. The same was found for ICT project
management. A Portuguese university of applied science stated that surely more attention is
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needed for ICT marketing, consulting, sales etc, but that in their project oriented learning the
focus will be on the technical solution and afterwards on the business / marketing aspects.
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fig. 5-3: Difficulties of keeping up to date goals and content of ICT training

Czech and Romanian training institutions especially see difficulties in keeping up to date with
hardware equipment. They do not have the budget to realize up to date hardware and therefore
also have trouble keeping the content of the hardware area up to date. For the same reason of
a too low budget there is a low penetration of computers in the Czech and Romanian training
institutions compared to the other partner-countries.

5.4 Organization, learning and media/equipment concepts of ICT edu-
cation and training (HE, VET, CVT)

This chapter deals with the concepts of organisation, methodology and requisites for ICT
education and training. As for the goals and concepts special attention was given to the fact that
these aspects play a major role in the development of the ICT training institutions as well as
their didactic and methodological approaches. The tailored implementation of new curricula, that
were worked out in recent years, challenges all training companies and ICT training institutions.
However, it was acknowledged in the case studies and their analyses that different organisa-
tional approaches can be successful depending on the general and specific conditions, advising
the acceptance of a methodological diversity.

Organisation of ICT education and training

The structure and organisation of ICT education and training is quite different with some of
the EUQuaSIT partner-countries. Before you see the graph it is important to note that several
answers could have been given in the questionnaire. It is quite visible that most of the education
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and training is organised on an internal basis in the Netherlands, Portugal and Romania (see
fig. 5-4).

In the Netherlands the training providers very often have ICT training taking place inside the
institution including the acquisition of practical work experience, yet they also combine the ef-
forts of the institution and an outside company in a systematic dual concept of vocational train-
ing. This is practised in half of the training institutions in Germany as well. A private continuous
training institution in Portugal that has a partnership with a branch of the Siemens company in
Portugal, indicates that is provides training 'according to the German system of Training of Al-
ternation'.
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fig. 5-4: Organization of ICT training and qualification concepts

Concepts focusing on training in the institution along with e-learning like WBT, tele-learning,
long distance learning etc. are mainly practised in the Czech Republic and Germany. A Portu-
guese university of applied science told that their major change and innovation was the imple-
mentation of several courses available online. In the Netherlands in general it looks as if the
organisation varies a lot, whereas in Romania organisation is almost always limited to ‘the own
organisation’ sometimes combined with practical work experience.

The majority of the Romanian training institutions organized training as classroom teaching or
lectures followed by practical works on the items taught. Some of the subjects come with addi-
tional learning items, e.g. projects, short individual presentations. Students perform all project
tasks alone; team work is not really encouraged. Changes in the Romanian learning methods
were started after introducing open and distance learning — partly as experiments, partly as the
new education form encouraged to replace previous evening classes as form of education.

From the 90's in the Czech Republic the percentage of practical experience within the training
programme was cut to 20 — 25 %. Instead of more compulsory practical experience an extended
teaching of general subjects was introduced which had a negative impact on the (still needed)
manual skills of the trainees. Also the number of qualifications got reduced down to two qualifi-
cations in ICT on level 2. In total 91 public and private training institutions in the Czech Republic
train pupils for qualifications on the levels 2, 3 and 4. Level 3 qualifications are mostly hardware
oriented; the graduates can work in the area of computer installation and servicing. Level 4
qualifications are more software oriented; aiming at programming. Typical for training for level 4
qualifications is the length of the practical training in a company that can range from two to six
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months; however the quality of this training varies. At level 2 and 3 training the practical training
in companies is much less or not practiced at all.

In the Czech Republic school-training is organized as classroom training or lectures, project
learning, CBT or WBT. There is a growing tendency of self-study supported by technical litera-
ture, specialised press and internet as well as various forms of e-learning. Within the Portu-
guese dual system of initial VET the training was done using concepts of alternate training in
class rooms with training in workshops and on job training. Due to the more project-oriented
methodology used in private training institutions that are coordinated and managed by industry
associations, private institutes and ICT training dedicated companies, the number of trainees
here is growing where this is not the fact on public training institutions. Although the project-
oriented approach seems to work some of the interviewees have mentioned the difficulty of de-
veloping projects for training that are close to the world of work. The case studies and question-
naire analyses show that daily teaching in Portuguese vocational schools is still dominated by
class room teaching and a teacher centred approach.

The Dutch VET system knows two training routes; one is the apprenticeship and the other
comprises training in school combined with a practical period in a company. In the Netherlands
students in VET and HE are obligated to do a practical training or apprenticeship in an accred-
ited training company. Although it sounds strange some VET training institutions have within the
school an accredited training company and can therefore supply practical training places for
some of their own students within the institution itself.

In the Netherlands almost all school-training for ICT qualifications is provided in the form of
project-oriented learning. Individual study and team-work is being stimulated. All Dutch VET
Training Institutions have so-called 'open-learning centres' by which students are stimulated to
do self-study. Training usually has some classroom training in the beginning of the course (first
six months to first year) to teach some basic knowledge. After this practically all the rest of the
training is practiced as project-oriented learning. With project-oriented learning there comes a
different role for the teacher. The role of a teacher in project-oriented learning is that of a coach
or tutor that guides students. In this way of training often portfolios are being used at assess-
ment.

In Germany the results on organisational structures of ICT qualification vary considerably de-
pending on the place of learning, i.e. company, public vocational school or private training sup-
pliers. Especially the company organisation furthermore depends on the size. In small enter-
prises the apprentices are directly involved in the ICT work, with more or less complex work
tasks, whereas large companies still have training departments, which actually change to more
training organisers (in the sense of human resources development), that only organise the ICT
training and the allocation of the apprentices and students to the different teams and depart-
ments.

In the company surveys in Germany the trainees stressed the advantages of being integrated
into the work of the ICT teams. On the other hand there are also more critical comments on the
concept, e.g.: ,A big problem is that some of the projects are not suitable for me, so that | do not
have the technical background needed to carry out the tasks®, a trainee said.

In continuing vocational education and training (CVT) a large percentage of training providers
in the Czech Republic have regular evening and weekend courses. This happens far less in the
other countries. The results show however that several training institutions in the partner-
countries do have experience in offering evening and weekend continuous vocational training
courses.
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Didactic concepts and ICT training methods

All didactic concepts and methodologies for training and teaching are used to a more or
lesser extent. The frequent use of WBT and CBT in the Czech Republic is notable. Classroom
teaching — direct and teacher oriented - happens nearly equally often in all countries. Training at
a special training company appears least of all. See the results shown in fig. 5-5.
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fig. 5-5: Practiced didactical concepts in ICT education and training

In the Czech Republic fluency in foreign languages, predominantly English, is mainly taught in
an integrated way. All countries prefer to offer the subjects of the organisation of work and the
solution of problems in an integrated manner. From the case studies it is clear that training insti-
tutions have not yet found the best solution on how to teach and train the different types of key
competences. Many of the training institutions interviewed are not sure what the best didactical
way is to offer instruction and training of the different key competences.

Learning and training equipment in ICT

The last question in this part of the questionnaire concerns learning and training equipment in
ICT. It is highly relevant to have the right equipment in order to ensure a high quality in practice
orientated teaching and training. The training institutions were therefore asked in which areas of
media and requisites they see problems and challenges concerning aspects like cost, procuring,
administration, and maintenance of equipment. The international comparison indicates that the
biggest problems with regard to the actual ICT training equipment exist in the Czech Republic
and Romania (see fig. 5-6). Interviewed VET training institutions in the Czech Republic say they
finance the purchase of new hardware funded through the budget of the institute's founder, from
financial reserves and for an important part from sponsor donations. Also all kind of extra efforts
are undertaken to create the required budget for updating software, mainly through state subsi-
dies, projects, sponsoring or own commercial activities (courses and trainings). In Czech HE
grants are the most important source of funding for updating hardware and software. In the
Netherlands Software is being bought using the low-cost school-licences. In the last years a
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large investment was done by the Portuguese government to provide schools and universities
with the appropriate equipment if not in number at least in quality. The problem however is that
equipment is rapidly becoming obsolete and the financial capacity for replacement is not en-
sured in all cases.
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fig. 5-6: Difficulties of keeping up to date with ICT training equipment

Interesting to know is that training institutions might have indicated that they have problems
keeping up to date for example hardware equipment (about 45% in the Netherlands), but that
they might not see this as a problem in keeping the education and training on a high quality
standard. A Dutch manager of ICT training department states on this: 'l have to write off my pc-s
in 4 years instead of the regular 3 years. This means that they break down more often and have
to be upgraded more in between. This however is no problem concerning the training.'

In the Czech Republic public training institutions that train on level 3 have more lack of funds
and also teaching equipment is less sufficient compared to private training institutions. Private
schools charge a tuition fee which gives them the necessary financial resources to stay up-to-
date with both hardware and software. This creates a clear difference in quality of training be-
tween public and private training institutions.

Internet access in Romania is offered via RoEduNet (Romanian Education Network) to about
460 (mainly training) institutions. Although some training institutions might have contracted other
providers this indicates that not all institutions have a good internet connection. All VET Training
institutions in the Netherlands are connected to the internet via Kennisnet (the internet organisa-
tion of and by the educational field) and all HE Training institutions are connected via SURFnet
(the national computer network for higher education and research in the Netherlands). The re-
sults of the questionnaire indicate therefore only little problems for Dutch VET and HE Training
institutions and big problems for Romanian institutions.

ICT training institutions, especially in Germany and in Portugal, indicated that administration
and maintenance of the ICT systems, e.g. networks, servers, databases is a huge problem.
Normally there are no extra human resources available so that teachers themselves often take
over these tasks as well. They have to do back-ups etc. in weekends.
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5.5 Assessment and examination

At all forms of training, Romanian examination proceeds as written and practical works (pro-
grammes or project applications). Evaluation is made by the teacher or for the final examination
by a commission that comprises teachers of more subjects. Practical work weights 50% or 60%
in the final mark.

Dutch examinations are mostly in the form of continuous assessment through project work,
presentations and task-review. Traditional written en practical tests have practically disappeared
although sometimes they are being practiced at level 2 trainings. Also in Dutch higher education
examination is mostly done not anymore through tests (whether theory or practise) but with con-
tinuous judgement using portfolios, project presentation and assessment of proven compe-
tence.

In the Czech Republic for the final evaluation of VET students a combination of at least two of
the following forms is used: oral exam, written exam, practical exam. In higher education the
final evaluation is usually based on the oral exam and quality of a thesis. One of the most com-
mon CVT certificates is the ECDL certificate.

What is especially in Portugal important is to adopt as soon as possible a practical view on
examination orienting to the occupational competencies instead of academic views. Several
students and trainers have mentioned this aspect and everything seems consensual for those
solutions to be implemented in the future.

One of the “most explosive” topics in all German case studies was the assessment and ex-
amination of ICT qualifications. Especially within the dual system the apprentices massively
complain about the examinations and the corresponding preparation. Primary problem are the
written exams that often do not adequately examine the complexity of occupational compe-
tences. This confirms that it is a major challenge to create exams that focus on the specific
tasks of each ICT occupation.

On the contrary the concept of examination projects as a final part of the company training is
much more popular with German trainees. However, it is not always easy for the companies to
find adequate projects for the trainees to do their final examination on.

5.6 Teachers, trainers and lecturers in ICT education and training (HE,
VET, CVT)

In addition to the questions concerning ICT teaching concepts, media and equipment one of
the major categories in ICT vocational education and training is ‘teachers, trainers and lectur-
ers’. The outcome is presented in this part of the report.

Employment of ICT trainers, teachers and lecturers

In Romania all teachers are required to have a graduation in the field they want to teach.
Czech teachers in theory teaching, whether in HE or in VET, need a university degree in a rele-
vant area, for teaching laboratory training they need a level 4 qualification in a relevant area. A
smaller percentage of them are secondary school graduates (who mostly attend a university
and plan to get a degree) or are graduates of a university of applied science. Most of the Czech
teachers in HE are assistant professor or participant in a doctoral programme. Dutch teachers
need a teacher-training on level 5B before they can teach in VET. To be able to teach in HE
they need a teacher-training on level 5M. All Dutch teachers in the interviewed training institu-
tions have the obligated qualification.
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In Romania, as a proof of knowledge and skill, teachers in universities have to issue the
courses they teach as books. In interviews Czech teachers in VET as well as HE said further
study at universities, training organised by other providers of ICT training, participation at train-
ings about products of ICT companies and participation at organised training of teachers are the
most important ways of keeping up-to-date their qualification of ICT teacher. The most effective
way to update knowledge for VET teachers is involvement into the practical experience and
relevant ICT processes in companies or self-study. For HE teachers the most efficient way to
update their knowledge are research groups, use of e-learning, involvement in the practical ex-
perience and relevant ICT processes in companies.

Because most of the Dutch training institutions provide training in project-oriented training
they need a new kind of teachers. For traditional teachers it is difficult to perform the new tasks
that come with this way of training. Training institutions in VET have problems finding good 'new'
teachers, although all of them have the obligated qualification. An interviewed Dutch VET train-
ing institution explains that with special attention and training for the teachers this problem of
finding good 'new' teachers can be overcome. In a German training institution for VET training in
the 'Handwerk' sector another problem is indicated. The difficulty there is that practical trainers
in the companies are mostly older persons that have problems staying up-to-date in modern
technology, so training ICT students is difficult. Younger workers don't want to train students
because in the 'Handwerk' sector companies are mostly small and younger persons want first to
ensure the stability of their company before focussing on training.

Dutch teachers in VET have sometimes problems with staying in touch with practical and job-
related ICT knowledge and skills. Sometimes they keep in touch with the real practice through
the guidance of students at their practical training in companies. In HE experiments are under-
gone for short trainee periods for teachers within companies. A German training institution
stated that they do see the use of going into companies to keep up-to-date but don’t do it any-
way. On the other hand an external teacher from a private VET and CVT training institution says
a practice period of a teacher / trainer in a company is not so useful. It would be better to organ-
ize, with help of a company, practice-oriented projects for teachers / trainers within the training
institution.

It is of interest to know what type of ICT trainers, teachers and lecturers the training providers
employ. From the surveys it can be seen that the average share of own and temporary ICT
trainers employed by the training institutions is about 50/50. This percentage also accounts for
the Czech Republic and the Netherlands. In the Netherlands also occasionally guest speakers
from a company are invited to the training institution. In Romania and Portugal the majority of
ICT training staff is still company related, whereas in Germany the number of temporary exter-
nal ICT trainers chiefly in CVT is significantly higher than the own training workforce.

Keeping up to date subject orientated and didactic qualifications

The important question concerning the ICT trainers is how they keep their subject orientated
and didactic qualifications up to date. The ways in which teachers keep their knowledge up to
the mark or increase it are manifold. It is striking that in the Czech Republic they do not partici-
pate in product training by ICT companies, whereas they do make use of ICT training possibili-
ties to an extent of 90%. A German VET training institution does not participate in product train-
ing of ICT companies because: '"We don't get invited for this' - being a training institution and not
a company. In the case studies Portuguese teachers of lower level training have also mentioned
the difficulty to reach product contents of ICT companies in special the big ones who specify
things as confidential or “secret”.

Teachers in Romania mostly depend on themselves for keeping up-to-date with ICT knowl-
edge. In state institutions there are limited funds granted for teachers’ participation to work-
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shops and training, and in private institutions there are almost no funds for this. Czech teachers
only have limited possibilities to participate at seminars, conferences, ICT trade fairs or exhibi-
tions. On higher education level there are wider possibilities to participate. Dutch VET Teachers
stay up-to-date mostly by visiting seminars, congresses etc. HE teachers can subscribe for
courses and go to conferences on their own initiative, however the participation of teachers
should be higher, a Dutch HE training institution stated, but teachers mostly don't find the time.
In the Netherlands participation in teacher training is nearly 100%.

Concepts of ICT teachers and trainers to be up-to-date |j_ﬂ
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fig. 5-7: Concepts of ICT trainers to be up to date in subject and didactics

The results point out significant differences between the EUQuaSIT partner countries again,
as illustrated in fig. 5-7.

For Portugal it is important that schools, universities and ICT training institutions promote new
relationships with ICT and non ICT companies allowing teacher’s observation and investigation
of methods, work processes and projects and transmit that experience to the students and
trainees. This could also encourage many of them to create more project-oriented teaching.

5.7 Female participation and special initiatives

This next part of the report concerns itself with the actual rate of female ICT trainees. Also
special courses for women and the effectiveness thereof as well as special initiative to promote
and increase the share of women in ICT training is dealt with.

Providers of training as well as companies were asked about the proportion of females in ICT
courses and in their company. The results as illustrated in fig. 5-8 indicate that the presence of
women in ICT courses (HE, VET and CVT) is highest in Romania with almost 50%. In accor-
dance with this, their share in companies is higher than in the other partner countries as well,
although the difference here is smaller. In Portugal also the share of women in companies is
bigger than in the other partner-countries. It is clear that the number of women among ICT prac-
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titioners in companies is lower than in ICT courses. This effect is most clearly visible for the
Czech Republic and Germany.

The interviewed Czech training institutions told from experience that the female share in vo-
cational education differs per study area. For example in VET in telecommunications the per-
centage of women is around 18%, in the area of information technologies it is about 10% and in
electrical branches the percentage of women is approximately 3%. In HE in the area of tele-
informatics, telecommunications and information technology the percentage of women is very
low while in study areas such as applied information science or information management
women represent between one third and one half of all students. At Portuguese university level,
the number of female students is surprisingly enough even higher than the number of males.

At a case study in a Dutch university of applies science it was told that for the full-time studies
only 3% of the students are female. At this institution however surprisingly different is the situa-
tion for the part-time studies, where about 20% of the students are female.

Comparison of female proportions in ICT

Companies VET, HE CVT

Czech Republic 9% 36% 16%
Germany 8% 18% 26%
The Netherlands 10% 11% 21%
Portugal 20% 36% 22%
Romania 25% 47% 52%

fig. 5-8: Comparison of the share of women in companies and in ICT courses
(from the investigated institutions and companies)

However in all training institutions in the partner-countries, special ICT initiatives, pro-
grammes and projects in order to promote and increase the female proportion in the ICT field
are very rare. In Portugal they do not have special initiatives — so they stated at the interviewed
training institutions - because of their already high percentage of female students in ICT.

In Germany up to 20% of the training providers offer ICT qualifications for women only or di-
rected specially at women, or have special ICT qualifications with women as teachers and train-
ers. The continuing schooling in Portugal has only been adapted as regards didactics and
methodology, while in the Netherlands an adaptation has taken place on the base of the content
of the course. Women teachers are active in this country as well (see fig. 5-9). The percentage
of women teachers is higher than the percentage of female students.
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fig. 5-9: Special initiatives in order to increase the female proportion
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When asked about the chance of success of initiatives to promote and increase the presence
of women in ICT courses, especially a big number of training institutions in Portugal and Roma-
nia are optimistic (see fig. 5-10). This result certainly correlates with relatively high proportions
of females, both in companies and ICT education and training (see again in table above). In
Germany about half of the companies state that ICT qualification for women only or special ICT
qualification with women as teachers and trainers have a good change of success, whereas
integrated didactics and teaching methods especially directed at women seem less attractive to
training institutions in Germany. In the Czech Republic and the Netherlands less than 20% of
the training providers think that this kind of special initiatives will be a success.

'Good chance' of success of special female ICT initiatives |j_ﬂ
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fig. 5-10: Good chance of success as special female ICT initiatives

Integration of disabled and disadvantaged people

With regard to the experience with ICT education and training with a focus on the integration
of disadvantaged and handicapped people, it is mainly the training institutions in the Czech Re-
public and Romania which do not see any problems (see fig. 5-11). However, just a little number
of about 20% of the training providers for example in Germany and the Netherlands think this is
problematic. Solutions are found in the adaptation of the building and/or the working place: a lift
is built, for example.

Experience with ICT training focusing on the integration 'j_ﬂ
of disadvantaged and handicapped students / trainees "
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fig. 5-11: Experience with ICT training focussing on the integration of disadvantaged and handicapped people

Only a small number of interviewed persons in Czech VET training institutions have experi-
ence with integration of disabled or disadvantaged people in their school. Adaptations will be
made if necessary but: 'A full integration of the disabled or disadvantaged is the best solution.’
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so an interviewed manager of a Czech VET institutions said. Interviewed persons in Czech HE
stated this as well but added that after graduation disabled or disadvantaged people often stay
unemployed. In Romania, if special care is required for disabled of disadvantaged people, this is
the full responsibility of the teacher giving him or her less time to do the regular work.

Interviewed training institutions In the Netherlands say problems are not big but one stated
that autistic students can be a problem. Adaptations in buildings are mostly not necessary and
special equipment needed will be purchased. In some cases special 'counselling groups' are
present to give extra attention to disabled and/or disadvantaged students. The investigated ICT
training institutions in Germany do not see bigger problems in this context. However, specific
experience in this field didn't exist at the interviewed training institutions.

5.8 ICT qualification profiles and harmonisation in a European per-
spective

This last part reports on European standardisation of ICT education and training on various
levels.

Training institutions were asked for their opinion about a European standardisation of ICT
education and training profiles and curricula on the various qualification levels. As shown in fig.
5-12 there is a huge maijority of training institutions in all partner countries that say that such a
standardisation is very necessary. The higher the level of qualification is, the higher the per-
centage is getting. This is exactly the same trend as was found in the examination of compa-
nies.

European standardization of ICT profiles urgently needed |j_ﬂ
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fig. 5-12: European standardization of ICT qualification profiles and programmes is urgently necessary

Dutch training institutions say they see vendor certificates as MSCE and ECDL as the starting
point for European standardisation of profiles. Furthermore a drastic renewal of secondary voca-
tional education and training is underway in the Netherlands, namely the introduction of a pro-
fessional competences directed qualification structure. This will promote a transparent qualifica-
tion structure as occupational competence profiles in ICT are compared with each other, as well
as with occupational competence profiles from other sectors. Also the content of the profiles is
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compared on different levels and, if necessary, joined into one or a number of qualification pro-
files.
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fig. 5-13: Cooperation with other ICT education and training institutions, e.g. in projects of programmes of the EU

In the context of the necessity of a European standardisation of ICT profiles and curricula on
the different qualification levels and the CVT area it is of interest to know whether the ICT train-
ing providers co-operate with other ICT education and training institutions in, for example, EU
projects or programmes. It shows that about half of the training institutions in the Czech Repub-
lic, Netherlands and Portugal work together with other providers in Europe. As is the case,
Dutch training institutions co-operate with schools in England, Spain and Finland. Particularly in
Germany and Romania the percentage is significantly lower; about 60% of the training institu-
tions say that nothing in this direction is actually planned and between 15% and 20% say they
have no actual co-operation but are planning to (see fig. 5-13).

5.9 Summary and conclusions

In addition to the analysis and evaluation of ICT qualification profiles and programmes, the
questionnaire and case study surveys of ICT training institutions in the partner countries provide
detailed results on the ICT training practice. The results are an important contribution in view of
prospective European ICT qualification and training concepts and strategies. The role and per-
spective of vocational education and training (VET), for instance in delimitation to ICT higher
education offers, is a complex subject to deal with. The following paragraphs summarise and
compare the major findings on the ICT qualification supply and concepts of ICT training institu-
tions in the partner countries of EUQuaSIT. Empirical results of the acceptance and implemen-
tation of ICT qualification profiles and programmes at all qualification levels (VET, HE and CVT)
in training institutions such as (public and private) vocational schools, colleges, companies, uni-
versities etc., have been gained.

As well known at the level of education and training systems, these results also reveal some
country specific and significant differences in terms of the goals, contents and teachers as well
as didactical categories and the equipment for ICT training.

ICT practitioner training and study supply

The results clearly indicate that ICT training institutions try to focus on the relevant business
and work areas of ICT and on new applications in ICT when they introduce new ICT qualifica-
tion profiles, programmes or concepts. VET training institutions mostly introduce new profiles
due to changing of supply of the national organisation responsible for development of qualifica-
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tions and / or training programmes, but sometimes also because of a specific demand from the
ICT market. Training institutions clearly think, for their own ideas but also from sayings from the
ICT market, that the ICT market needs far more ICT practitioners at skill level 3 and 4 than on
level 2. Some even doubt if on VET level 2 ICT qualifications should be offered.

For a better continuation of study some good initiatives of co-operation between Dutch VET
and HE training institutions make it for students easier to continue their study on HE level 5B
after having completed a level 4 training. This co-operation means that more transparency and
adaptation to both training programmes give less problems and even provide some exemptions
when the student starts at level 5B training.

Within higher education in all partner-countries the bachelor-master will be introduced or has
been introduced already. This makes the whole of the higher education more transparent all
across Europe, although this does not say anything about the match of ICT profiles with the
demand of the ICT market. At VET training institutions ICT vendor certificates are often inte-
grated into VET trainings, e.g. Cisco Systems certificates for networks subjects and contents.

ICT practitioner training goals and contents

Reference books and participation of teachers at seminars and conferences are still the most
used way to update content and goals of profiles. Reference books, publications in the subject
area, internet (newsgroups), specialist journals etc. however do not provide any ICT work ori-
ented view which would be an important precondition for the purposeful selection of “tailored”
contents. Training institutions do not make use of the right means to keep the content and goals
of their training up to date with the ICT business market. Training institutions should be more in
contact with the market and should make more use of product information and product teaching
materials of ICT companies to make sure their training has the content and goal the ICT market
needs. Results from private training institutions in Portugal proof that contacts with the business
market helps to keep the profiles up to date. In Romania, where training institutions have fewer
contacts with the ICT market than in the other partner-countries, training institutions have more
problems in keeping content and goal up to date.

Difficulties of keeping up-to-date the goals and contents of ICT training offers vary slightly for
the different areas in the partner countries and mainly in Romania many institutions report prob-
lems, but also partly half of the German institutions, e.g. in regard to soft- and hardware con-
tents. In further comments given in the questionnaire, the vocational schools and also universi-
ties stress the need to increase contacts to companies, e.g. to improve economic-technical
training and keeping the content of that training area up-to-date. Company training is not con-
fronted with the problem of ensuring up-dated work and training contents rather then ensuring a
systematic competence acquirement of the trainees (work oriented and integrated learning al-
most naturally holds this risk). Therefore a good and well coordinated cooperation with voca-
tional schools is important companies committed in VET.

ICT training concepts and methods

On a regular basis, a lot of investigated European ICT training institutions perform subject-
oriented lectures and courses, with a significantly lower proportion in the Netherlands. But also
project-based training is regularly practiced in ICT education and training with the highest pro-
portion in Portugal. Teachers in charge stress in this context that it is important that the projects
have a reasonable link to the occupational work practice, but only a smaller proportion of the
ICT training institutions practices ICT business and work process orientated training, mostly in
Germany and the Netherlands. However, this requires that teachers and trainers know ICT
business and work processes, which is of course directly guaranteed in companies, as well as
work oriented teaching and information material needs to be available. E-learning and CBT is
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also practised very much today, and most significant in the Czech Republic and less in Ger-
many. In summary the results indicate a 'mix' of teaching and training concepts and methods in
all European countries.

ICT training equipment and media

In the partner-countries problems concerning the ICT training equipment are not too big. Only
the Czech Republic and Romania indicate bigger problems in this area. Internet access is avail-
able at most of the training institutions, although there can be doubts on the speed and quality
of these connections. A big problem at training institutions in vocational education and training
is the administration and maintenance of the ICT systems. There are not always human re-
sources available to perform backups of data and repairs on the network. It would be an im-
provement and relieve of teachers and trainers if there was a specialist available for instance to
maintain and administer the ICT systems and application in the training institutions.

ICT examination and teachers and trainers

Traditional written, oral and practical tests are being practised most of the time with the ex-
ception of the Netherlands where often examination is being practised in the form of continuous
assessment through project work, presentations and task-review. In Germany project based
assessment was introduced to the final ICT apprenticeship exams leading to good results. The
traditional forms of examination are knowledge based most of the time whereas the business
market asks the ICT practitioners for competences. Competences can better be tested as con-
tinuous assessment.

The most effective way to update knowledge of ICT teachers, trainers and lecturers is in-
volvement into practical experience and relevant ICT processes in companies. Also product
trainings and organised teacher trainings are effective in this. Contradictory to this teaching staff
very little update their knowledge in these ways. They use reference books most of the time.
When budget was to be available teaching staff could participate more easily to all kinds of
trainings that are provided.

Female proportions and special initiatives in ICT training institutions

There are significant differences how the investigated ICT training institutions evaluate the
chance of special initiatives in order to increase the female proportions. Especially in Portugal
and Romania (and partly in Germany) the chance that such initiatives succeed is seen much
more positive than in the other countries. This result corresponds to the opinion of the compa-
nies in these countries, where actually the proportion of female ICT practitioner is also higher.
And it is furthermore interesting in this context that the participation of females in ICT practitio-
ner training in general is higher than in companies. Therefore the recruitment practice of com-
panies can be seen as a major key to higher female proportions amongst ICT practitioners.

There are not too big problems with the integration of disabled and disadvantaged students in
the partner countries. If necessary, adaptation to the school-building or training programme can
be made. According to the vast majority of training institutions, more European transparency of
ICT qualifications is definitely necessary. The higher the level of qualification the bigger the wish
for standardisation is. Although they say European standardisation is necessary, training institu-
tions do not have that much European co-operation with training institutions abroad.

CVT demand and supply for ICT practitioners

A final vital result is shown in the following figure, namely the comparison of the national re-
sults on (relative allocation of the) demand of CVT courses (announced by the companies in the
questionnaire survey) as well as the supply by ICT training providers for selected ICT work ar-
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eas. Overall, both can be recognised in the comparison, a good balance in some ICT work ar-
eas, e.g. ICT systems and application development and ICT service and administration (apart
from the Czech Republic), as well as a rather poor balance in other areas such as ICT market-
ing, publishing or ICT systems installation. However there are partly significant national differ-
ences that indicate, that despite a more and more global ICT market with corresponding CVT
courses and certificates mostly offered by the vendors still imbalances exist in very different ICT
work areas. So the problem may be appointed at global and European level but needs to be

tackled still at national level.
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fig. 5-3: Empirical results and comparison of CVT demand and supply for ICT practitioners in Europe
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6 ICT work and skill needs - concept and results of case studies in
companies

The planning, realisation and analysis of case studies in companies were the biggest part of
the EUQuaSIT project. The main purpose of this project part was to investigate in detail actual
work and skill needs of ICT practitioners within typical ICT business and work processes of the
companies and to transfer the findings to a proposal of European (reference) framework of ICT
skills and prospective ICT skills profiles. The comprehensive case studies were undergone in
large, medium and small sized companies in various areas of business and trade (ICT sector
and ICT user industries) and various regions in each partner country.

The ICT skills profiles are developed as a ‘tool’ that links the world of work with the world of
training. Neither experts from the sphere of education nor experts from the sphere of work can
develop them alone. Both types of experts must participate in their development. That is why
surroundings of field groups are just suitable for the development of such profiles. The applica-
bility of the detailed case study surveys on skill needs of ICT practitioners, with a focus on
skilled worker levels and complementary to the evaluation of national ICT qualification profiles
and programmes, should lead to the revision and development of ICT qualification profiles.

6.1 Objectives and concept for the case studies and expert interviews
in European companies

For the concrete and detailed analysis of ICT business and work processes and ICT practitio-
ner work tasks and skills needs specific interview guidelines were developed. The following
steps of the concept can be summarised and will be further described and illustrated in the next
paragraphs.

A >> Overall information of the company and qualification structure of ICT practitioners

Typical ICT business processes (projects, products, services, customer etc.) and

>>
B organisational structure of the company

Exemplary choice of one typical ICT business process of the company: Detailed in-
Cc >> vestigation of a concrete example (project title and description, involved ICT practi-
tioners, ICT work processes)

Structure and content of each ICT work process: definition and description of the
D >> phases of activity and ICT work tasks and the cooperation and responsibility of in-
volved ICT practitioners

Detailed analysis of some exemplary ICT work tasks of all detected ICT work tasks of
E >> the work processes and phases of activity (especially relevant for the ICT practitio-
ners with VET qualification at level 2-4!)

A >> Overall information of the company and qualification structure of ICT practitioners

The initial part of the interview guidelines gathers overall information of the company such as
sector and size (numbers of employees). Based on information about the (ICT) products and
services a short ‘company portrait’ is provided. Furthermore it is important to analyse the num-
ber and proportion of employed ICT practitioners, namely in the developed five level structure of
the project, as well as whether the company provide ICT vocational training and if so, in which
ICT qualification profiles.
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B >> Typical ICT business processes (projects, products, services, customer etc.) and
organisational structure of the company

The first objective of each case study is to find out and analyse the "core ICT business area"
of the company. This is possible by identifying and nominating some typical and concrete ICT
business processes (e.g. actual projects). The result is a list of different typical ICT business
processes (app. 5 to 6), which show for instance the specialisation and the ICT core field(s) of
the company, beside other factors. Furthermore it is important for the understanding of ICT busi-
ness structures to illustrate the organisational structure of the company in which the ICT busi-
ness processes take place, e.g. different departments, project teams, product or customer re-
lated organisation).

Based on the overview of the company (ICT business area and organisational structure) it is
possible to choose one typical and exemplary ICT business process to be further analysed as
described in the following steps. Please note that for the profound analysis of this one typical
process example it is necessary that all the ICT practitioner(s) - who were/are involved in this
process and especially with VET qualification - need to take part in the interview (as a group or
sometimes better individually) and work observations.

C >> Exemplary choice of one typical ICT business process of the company: Detailed
investigation of a concrete example (project title and description, involved ICT practitio-
ners, ICT work processes)

The "right" choice of one typical ICT business process (project) of the company is an impor-
tant decision for a profound analysis of the work and skills of ICT practitioners. This also de-
pends on the interview participants and the corresponding information available on the process.
Together with the interview participants the interviewer(s) must decide on a good and typical
example, always taking into account that ICT practitioners with VET qualification were/are in-
volved.

The concept of investigating one typical ICT business process of the company is based on
the common model structure of ICT business and work processes.

Following the model structure, each ICT business process can be described in its work flow
by distinguishable ICT work processes (see "Broad Structure" below). The contents and struc-
ture of the ICT work processes vary depending on criteria like the company organisation. The
table below gives some examples that indicate how different "real" ICT business processes
(projects) can look like in its structure of work processes. Nevertheless, however, there are simi-
larities in most ICT business processes, e.g. that each process normally starts with a more eco-
nomic technical oriented work process like marketing, sales and consulting.

The experiences and first results with regard to the structure and contents of ICT business
processes (work flow) have been leading to the assumption that ICT business processes can in
general consist of distinguishable types of ICT work processes as follows:

e |ICT work processes with more economic technical oriented phases of activity and work
tasks (in model structure yellow colour) like ICT marketing, sales etc.,

e |ICT work processes with more informatics technical oriented phases of activity and work
tasks (in model structure blue colour) like ICT system development, soft- and hardware
development, administration etc.,

e |ICT work processes with more technical informatics oriented phases of activity and work
tasks (in model structure red colour) like ICT system integration, installation etc. and

e ICT work processes with more ICT service oriented phases of activity and work tasks (in
model structure green colour) like ICT service, troubleshooting, maintenance etc.
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Broad structure Example 1 Example 2 Example 3 Example 4
Normally in the first In this case the ICT In this case the ICT Rather similar as example 1  This ICT business process
investigation step the ICT business process covers all  business process covers but there is only one does not include any
business process can be types of Work Processes. only "economic technical “informatics technical "informatics technical
described by 3, 4, 5 or more E.g. when a complete ICT oriented"” and "informatics oriented"” process. ICT oriented" (blue) process, like
distinguishable ICT work solution including technical oriented” work service is also one ICT work | an extra software
processes. applications and ICT processes (e.g. software process of this ICT business development or adaptation.

infrastructure is delivered (... development or adaptation) process. The kind of process could be
marketing and sales, finishing with e.g. billing. the delivery of a
development, integration, telecommunications system
infrastructure and service or a printing systems.
processes).
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Description: BP: ICT business process; WP: ICT work processes

fig. 6-1:  Exemplary structures of ICT work processes

Furthermore it is important which kind and number of ICT practitioners are involved in the ICT
business process and therefore in all work processes. For the overview nominate all involved
and responsible ICT practitioners with their ICT job and training profiles.

D >> Structure and content of each ICT work process: definition and description of the
phases of activity and ICT work tasks and the cooperation and responsibility of involved
ICT practitioners

In the next step the above nominated ICT work processes of the (chosen) typical ICT busi-
ness process are further investigated and described in more detail and with regard to the ICT
skills and skill needs of involved ICT practitioners. For this each work process must be divided
in 2, 3, 4 or more distinguishable phases of activity. And normally we can further divide each
phase of activity in 2, 3, 4 or more distinguishable ICT work tasks - concretely carried out by e.g.
one or two ICT practitioners (see model structure below). For example an ICT work process
"application development" may have phases of activity like design, conception, programming,
testing etc. and for instance to the phase of activity "design" 2, 3 or more work tasks can be
nominated and described.

The table below shows how different the numbers of phases of activity and ICT work tasks of
the ICT work processes can look like. For each ICT work process the number of the phases and
within each phase the number of ICT work tasks can vary depending on the conditions of the
organisation and content of the ICT work. For example "Testing" could be a separate phase of
activity and therefore cover several ICT work tasks within the ICT work process "systems devel-
opment", but could also be only an ICT work task as an integrated part of a phase of activity
"programming". Therefore it depends on the real project and process structure and contents
which and therefore how many phases of activity and ICT work tasks can be differentiated.
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Broad GAHPA structure Example 1 Example 2 Example 3 Example 4
. . ICT work process with ICT work process with ICT work process with ICT work process with
ICT business process with a . . - s
number of work processes, ® 3 phases of activity e 4 phases of activity ® 5 phases of activity e 2 phases of activity
phases of activity and work and each phase of activity and each phase of activity and each phase of activity and each phase of activity
tasks with a different number of with a different number of with a different number of with a different number of
ICT work tasks ICT work tasks ICT work tasks ICT work tasks
WP PA WT WP | PA WT
BP WP PA  WT WSS Wil
WP PA WT

ICT

Description: WP: ICT work process; PA: Phases of activity; WT: ICT work tasks

fig. 6-2:  Exemplary structures of ICT work processes, phases of activity and work tasks

Furthermore and as indicated in the overall structure it is of crucial importance to analyse
which ICT practitioners (ICT Job / Qualification) are involved and responsible in each phase of
activity and the ICT work tasks respectively.

ICT practitioners
ICT business process Work processes Phases of activity Work tasks and skills (Jab / Qualification)
L2 L3 L4 L5 L6

Phase of activity Work task (A.1.1)

Work task (...)
i Work task {...1)
ICT wo I'[E(A;] rocess Phaset:f E}C[i\.l’lly Work task (...) ICT practitioners
Work task {....)
Phase of activity Work task {...1)
(A..) Work task (...}
Work task (...1.1)
Work task (...)
(:e;nngféiﬁy and ! Methaods, toals and Requirements,
Phase of activiy or commercially) organisation provisions, regulations
ICT business IcT wo?s |)m>ms (1) ICT practitioners
process
Information and
Communications
Technology (ICT) Work task {...)
_ Sector Phase of activity Work task (...1)
Size of company (0] Work task {...)
Phase of activity Work task (..1.1)
f.1) Work task (...)
ivi Waork task (.1
ICT work process Phase:ff(;hw.y W:k t::k : y : ICT practitioners
o Work task (...1)
Phase {of ;‘achwly Work task {...)
Work task {...)
Phase of activity Work task (..1.1)
ICT work process (1) Work task (...} ICT practitioners
Phase of activity Work task {...1)
Work task (...)
ICT business process Work processes Phases of activity Work tasks and skills ke Luild Lo Lo

ICT practitioners
B EUQuaSIT 2004

fig. 6-3:  GAHPA common model structure for the ICT business process and workflow analysis with "Work proc-
esses", "Phases of activities" and "Work tasks" and the job / qualification of ICT practitioners

E >> Detailed analysis of some exemplary ICT work tasks of all detected ICT work tasks
of the work processes and phases of activity (especially relevant for the ICT practitioners
with VET qualification at level 2-4!)

In order to have profound results on ICT work and skill requirements of ICT practitioners the
ICT work tasks need to be investigated in detail. For this analysis and because we surely cannot
investigate in detail all identified work tasks of all work processes and phases of activity, some
relevant and exemplary ICT work tasks must be chosen. But very important is that the exem-
plary ICT work tasks - as a kind of occupational "core tasks" - is especially relevant and carried
out by ICT practitioners with skills and qualifications at levels 2-4!
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(...) ICT work process
(...) Phase of activity
(...) Work task

ICT practitioner(s) carrying out the work task (ICT job / qualification (level))

Objects of ICT work task Methods, tools and organisation of ICT work Requirements, provisions, regulations
(technologically and [ or commercially) task (company, society, individual) of ICT work task

fig. 6-4:  Three dimensions for analysing the work tasks of ICT practitioners

To support the analysis and description of the ICT work tasks and contents a structure of
three work and qualification dimensions (Objects ... , Methods ..., Requirements ...) is provided
for this part as indicated in the table below. Please do not forget to write the name of the ICT
work process and phase of activity in which the task is carried out in order to ensure the work
context in the process view.

In the European perspective and baring in mind the EUQuaSIT project objectives and results,
the analyses of the ICT work tasks give answers with regard to occupational (profile, level) fea-
tures and criteria of how ICT work and skill needs can be differentiated and eventually utilised
for tailored and more work area oriented ICT training and curriculum solutions. In this perspec-
tive, also aspects like crucial changes throughout the last years and the future developments of
ICT work should be considered and therefore discussed with the "ICT experts" of the compa-
nies.

Sector-specific sample criteria for the choice of companies and case studies in the ICT
sector and ICT user sectors

It has already been mentioned in the previous chapter that the criteria for the choice of the
companies were the company size, sector, region and the ICT products, services and business
and work areas. Beside a good balance of large, medium and small companies the sector as-
pect is highly significant in order to ensure that breadth of economic activities is considered.
Therefore the project were agreed to ensure a good balance of companies in regard to the sec-
tor as ii was of relevance for the entire project and is again indicated below.
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Basis and sample criteria of the case studies in the ICT sector and ICT user sectors

NACE Rev. 1.1

ICT sector
(ICT supplier industries)

ICT services

IT services / CT services (NACE G 51, 164, K72, K 73)

Small enterprises

Medium enterprises Large enterprises

ICT manufacturing

IT manufacturing / CT manufacturing (NACE DL 30, 31, 32, 33)

Small enterprises

Manufacture of
textiles and textile
products (NACE DB)

Manufacture of other
transport equipment
(NACE DM 35)

Real estate, renting
and business
activities (NACE K)

Manufacture of pulp,
paper and paper
products; publishing
and printing
(NACE DE)

Electricity, gas and
water supply
(NACE E)

Public administration
and defence;
compulsory social

Medium enterprises Large enterprises

ICT user sectors
(ICT user industries)

Manufacture of
chemicals, chemical
products and man-

Manufacture of motor
vehicles, trailers and

Manufacture of
electrical and optical

Manufacture of basic
metals and fabricated

metal products equipment semi-trailers
made fibres
(NACE DG) (NACE DJ) (NACE DL) (NACE DM 34)
Wholesale and retail Err o 4

trade; repair of motor
vehicles, motorcycles
and personal and

pension funding,
except compulsory

intermediation, except
insurance and

Transport, storage
and communications

(NACE 1) pension funding social security
houaj:g'g %";‘"5 (NACE J 65) (NACE J 66)
Other community,
Education Health and social social and personal othars
{NACE M) work (NACE N) service activities

(NACE 0O)

security (NACE L)

fig. 6-5:  Basis and sample criteria of the case studies in the ICT sector and ICT user sectors

6.2 The investigated companies and the qualification structure of em-
ployed ICT practitioners

The planning, realisation and analysis of case studies in companies were the biggest part of
the EUQuaSIT project. The main objective of this project part was to investigate in some detail
actual work and skill needs of ICT practitioners within typical ICT business and work processes
of the companies. The comprehensive case studies were undergone in large, medium and
small sized companies in various areas of business and trade (ICT sector and ICT user indus-
tries) and various regions in each partner country. Since small companies of the ICT user sec-
tors usually do not have own ICT practitioner workforce no case studies were realised there.

The case studies, which were signed with a project specific code, are structured by company
size and delimitated in those case studies undergone in the ICT sector and the ICT user sec-
tors. For each of the comprehensive case studies the following table provides a short "company
portrait" in order to support a well directed choice. Each short description tries to summarise the
main business areas of the company as well as giving a direction towards the more detailed
results of the ICT practitioner work and skills investigations within a typical ICT business and
work process of the company, which is also linked at the bottom of each company description.
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Results and companies of the case studies
ICT sector
Link: Case study-Company-Country code-Number

Small enterprises

CS-CO-RO-08
Company portrait of case study:

The company is involved in computer selling,
computer maintenance (most of all for the equipment
at clients) and software development. The main
project now is the development of an e-learning
platform (called PIED) that is already in tests at
"Dunarea de Jos" University from Galati - ODL Dept.

The company was founded in 1995 and has a small
growth in the first years. However, the company
competed for projects started in the region, won and
participated to one project for educational software
and training of regular computer users from SMEs.

The company pays attention to the quality of
services, hence to the employees' skills and
communication abilities. In this respect most of
employees participate to training courses organized
by the Council of SMEs in the region and alsc to
international experience exchange; so, the General
Manager participated to some study and know-how
exchange in Western Europe and South-East Asia
countries. The PROMPT company is a member of
the Technological Software Park first created in
Romania by the City and County Council with the
support of the Romanian Ministry of ICT.

ICT business process:

= Computers and computer parts sales
CS-CO-RO-05
Company portrait of case study:

The company is involved in offshore and outsourcing
projects in telecommunication - main beneficiaries in
France. It also is involved R&D projects with
governmental funds and in networking projects for
companies in Romania.

The company was established by two female
professors from "Dunarea de Jos" University of
Galati, and the entire staff comes from that university
- graduates or students yet. The staff consists of 6
permanent employee and 8 temporarily employee, 5
of them undergraduates (students at Information
Technology or Computer Science at mentioned
university

Up to now, the company contracts envisaged

research and development of special software

products, in the frame of grants and outsourcing

projects from abroad and from IST funds granted by

the Romanian government. Future prospective are

the issue of own software products in networking

and e-learning. The company is planed to take part

of the "Software Park" founded by Romanian ICT

Minister and the local administration.

ICT business process:

= Management and configuration programming for
networking equipment

CS-CO-NL-08

Company portrait of case study:

This small-sized company offers internet-services to
all kinds of companies and organisations. The focus
lies on system administration for several national
branch-organisations, design, building and
promoting of websites. The last year the company
has grown from three till twelve persons.

ICT business process:

= Installation and configuration of workstation PCs
CS-CO-NL-06
Company portrait of case study:

This small-sized ICT company only works on
development of standard and tailor-made software
packages. It has four fulltime employees and a few
free-lance workers.

ICT business process:

= Made-to-measure software development
CS-CO-NL-01
Company portrait of case study:

This small-sized company can take care of all that
has to do with computers and computer networks.
For many of their customers they are responsible for
the whole automation system. But also parts of the
automation system of a customer can be taken care
of; for example system administration or call-centre
software.

The company only works for companies /

organisations (not for private persons) and has

about 1000 customers throughout the whole of the

Netherlands. Customers can be small companies /

organisations or big multi-national companies. At big

and multi-national companies only own developed

software is supplied.

ICT business process:

nFurther development of existing standard software
packages

Medium enterprises

CS-CO-NL-02
Company portrait of case study:

This medium-sized company with about 50
employees offers internet services to private persons
and companies. From origin this company is a
company delivering cable-television via a glass-fiore
network. Their offers have been extended with
telephone, and internet services via antenna cable,
telephone, ADSL and Wifi. The company covers an
area as big as a province in the Netherlands.

Other services are webhosting, webdesign, system
administration and e-business.
ICT business process:

= 2nd Line helpdesk for Internet connections
CS-CO-RO-01
Company portrait of case study:

This company was from the beginning (early 90-ies)
an important actor for ICT development in Galati
region. The company has now a distinct division
"Computers” involved in ICT, that comprises 39
employees. The ICT division evolve somehow
separated from mother company, and now it is an
Internet Service Provider, computer and parts seller,
computer maintenance and troubleshooting, training
institution for specific products, computer solutions
adviser.

The company tend to become a computer integrated

solutions provider. So, in addition to the well founded

hardware sector it will develop a software sector,

suited for distributed applications design and

implementation. For now, the software group

comprises three level 5M ICT practitioners

specialized in (network) operating systems. The

target group is to be changed from individual

customers and small companies to medium and big

companies. The company is already in extension

from applications in economic sector to industrial

one.

ICT business process:

= Networking project - design, installation and test of
networking equipment and cabling

CS-CO-RO-04

Company portrait of case study:

Founded in 1991 the company's activities in the ICT
field range from assembling PCs to consulting and
building up networks. For instance experience in
networking dates back to 1992, when the network for
a commercial bank was made operational. After that,
it's experience in structured networks was extended
by making operational some over 100 hosts,
networks, including WAN connectivity.

The warranty for structured cabling made by the

company is based on the yearly certification

obtained from BICC Brand Rex (a world

acknowledged company for structured cabling)

through training and periodical examinations. The

company is also a certified "Hewlett Packard

Business Reseller", "HP Supplies Sales

Professional”, "Microsoft Certified Dealer" and

"Symantec Certified Reseller".

ICT business process:

= Computer systems design (PC assembly, installation, and
configuration)

CS-CO-DE-01

Company portrait of case study:

This medium-sized company with app. 60
employees and app. 40 ICT practitioners offers a
wide spectrum of products and services in the ICT
business areas company-specific software
development, ERP software and information
technology consultancy e.g. for data processing
departments of large banks in Germany. Founded in
1985 by three informatics graduates the company
has established its major product, a sales
information and controlling system for the
optimisation customer relations (CRM) chiefly for
beverage industry on the market The company today
also offers SAP consulting and solutions.
ICT business process
= Development of a client-server based software for the
data administration of German wide high voltage power
supply system
CS-CO-DE-02
Company portrait of case study:

This medium sized system company founded in
1989 with 25 employees offers as main business a
sector-specific software system for funeral parlours.
This solution consists of an order processing
software and a sector-specific accountancy
application. The company offers the complete
delivery of the ICT hard- and software infrastructure
for the customers including the assembly and
integration into a network.

Large enterprises

CS-CO-CZ-01
Company portrait of case study:

This medium-sized company was founded before 10
years. From the beginning of its existence it has
been active in the wholesale, delivering computer
technology to its dealers and end clients. The
distribution company concentrating on components,
peripherals and locally manufactured personal
computers. It has a network of 2000 active dealers in
the whole territory of the Czech Republic. For the
sale of computers it has a network of authorized
vendors and authorized service centres that take
care of computer service and deliveries countrywide
(more than 100 sale points). Besides the Czech
Republic the company has clients in the whole
Central and Eastern Europe.
ICT business process:
= Delivery of complete ICT solution for a smaller company of
local importance
CS-CO-DE-05
Company portrait of case study:

This large-sized telecommunications carrier founded
in 1997 has established a closed regional fibre glass
network on which fundament it offers fixed line
telephony (Analogue, ISDN) and Internet services
mainly based on DSL services. For business
customers the company offers complete services,
from call centre services, leased lines, premium
services like 0800-, 0180-, 0190- numbers, hosting
and housing as well as specific e-commerce offers.
ICT business process:
w Planning and construction of a main distribution station
(MDS)
CS-CO-DE-06
Company portrait of case study:

Major overall business area of the company is the
after sales service and repair of mobile phones. In
this business area the company is specialised on
one vendor to which a close connection have been
existing for more than ten years now. In a wider
sense the repair service also includes specific ICT
tasks but only focussing on mobile phone repair.

As an internal service provider the ICT department

supports the other business areas and users of the

company (ICT systems and network infrastructure,

web services / e-shops, ERP system etc.) and plans

and installs new ICT infrastructure and solutions

often in cooperation with external local ICT firms.

ICT business process:

= Connection and integration of the external network of a
sister company into the company ICT infrastructure and
ERP system

CS-CO-CZ-02

Company portrait of case study:

This big-sized company with about 550 employees
with two basic business paths : Computer Services
and Business Solutions. Computer Services:
commercial and service network reaching the whole
territory of the Czech Republic. This company
network has gained a reputation for being a reliable
partner for deliveries of computer technology and
related services to a wide spectre of clients.
Business Solutions: Deliveries of integrated
information systems to large corporate clients and
state administration. Internally, it is further
subdivided into divisions specialised in specific
areas of deliveries of information systems.

ICT business process:

® Migration of IS from Windows NT 4.0 to Windows 2000
CS-CO-NL-07*

Company portrait of case study

This big multi-national company produces consumer
electronics and business electronics products. It has
sites in many countries all over the world.

The case study was held at a factory in the
Netherlands. The ICT-department of this factory
functions as a support department for the office
automation as well as the production process.

ICT business process:

® |CT projects: Upgrade network structure
CS-CO-NL-09*

Company portrait of case study:

This big multi-national company produces consumer
electronics and business electronics products. It has
sites in many countries all over the world.

The case study was held at a factory in the
Netherlands. The ICT-department of this factory
functions as a support department for the office
automation as well as the production process.

ICT business process:

= Configuration and license management
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CS-CO-CZ-08
Company portrait of case study:

The company provides internet-services to all kinds

of companies and organisations. The focus lies

design, building and promoting of websites.

ICT business process:

= Planning and realisation of an Internet solution for a
medium sized company

CS-CO-DE-09

Company portrait of case study:

As a partner of major suppliers like Sun
Microsystems, Cisco Systems, Oracle und Veritas
this small enterprise is a Unix specialist in the areas
Consulting, Sales, Installation and Support. It sells
midrange IT systems like:

® Reseller Sun Microsystems: Server,
Workstations, Storage, Workshops &
Support

o Reseller Cisco Systems: Router, Switches,
Firewalls, Networks technology

® Reseller Oracle: Consulting & Planning,
Analysis & Tuning, Internet connection

® Clustering: FsFo Cluster (FailSave
FailOver), SunCluster 3.0, Sun Cluster 2.x.

With these products the company offers solutions

like Migration, High Availability + Clustering,

Hierarchical Storage Management, Storage Area

Network, Database, Networking, Consolidation.

ICT business process:

wPlanning, installation and integration of a high-availability
Midframe Server solution on Sun Solaris basis including
cluster and storage systems

CS-CO-RO-02
Company portrait of case study:

Established in September 2002, the company is the
newborn brother of a bigger ICT consulting business
(11 years of activity), aimed at splitting software and
hardware business between the two. For its
Romanian customers, the company is capable to
offer a complete IT solution: starting with business
analysis, IT requirements, structured cabling of both
computer LANs, and telephony, PC assembly,
installation, and configuration, and up to database
design, software implementation, administration,
maintenance, web and e-mail solutions, and
personnel training

For the foreign ones, they are mainly providing IT
and business consultancy, as well as off-shore
designing and writing software, from firmware for
image processing and communication processors,
middleware (be it between portable terminals and
databases, or between video surveillance equipment
and PC LANs), multimedia applications (for video
surveillance), and up to data analysis, mining, and
migration tools of legacy COBOL applications and
hierarchical VSAM data, to relational engines (IBM
DB/2, MS SQL Server, Oracle, and Access) and
modem object-oriented Cobol (Merant Microfocus),
or Java web enabling.
ICT business process:
= Database design, software implementation and database
maintenance
CS-CO-NL-05
Company portrait of case study:

This small-sized ICT company with four ICT-
specialists focuses on networks installation and
service.

ICT business process:

= System and network administration

ICT business process

= Supply of companies' sector-specific software application
including consulting, hard-and software adaptation and
delivery

CS-CO-DE-08
Company portrait of case study:

Since its foundation in 1984 the company offers

individual solutions in ICT consulting, software

development and ICT infrastructure management

services. The work is based on high quality

requirements to the practitioners, the offer of reliable

and flexible services as well as fair prises for the

customers. The real challenge for the teams is the

task to analyse and fulfil the concrete demand of the

customers in order to sustainable contribute to their

success

ICT business process

= Reengineering of ICT mainframe applications for the
direct selling of federal securities of a financial service
authority to end customers

CS-CO-NL-04

Company portrait of case study:

This medium-sized company focuses on
development of sector specific software (mainly
office automation) installation and service, printing
systems, e-commerce development and
administration, automation systems.

It also works outside the ICT sector; namely as a

consultancy company for all kinds of projects and

organisations.

ICT business process

= Installation and administration of ICT training and
simulations software

CS-CO-PT-03

Company portrait of case study:

This medium sized company develops ERP software
solutions (ERP - Enter-prise Resource Planning) and
provides consulting services in this field. It is a
growing business and intends to reach new work
markets. The investigated software development
and adaptation process is typical in terms of the
proc-ess organisation and contents and well
comparable with other projects investi-gated within
EUQuaSIT case studies.

ICT business process

= Management of camping parks

CS-CO-DE-03

Company portrait of case study:

This medium-sized company with 60 employees
founded in 1992 today has a structure with different
ICT business areas and departments. As an
independent service provider It offers support in
internet systems and solutions, e.g. Intemnet Service
Providing (ISP), Consulting. Furthermore the
company offers networks and security solutions,
data processing retail and applications development
for intemet and intranet solutions.

The portfolio in the business area ISP covers fixed

connections with and without managed firewall and

virus scanning, dial-up solutions, e-mail solutions,

web and domain hosting (see example) as well web

and server housing. The 7x24 hours operating offers

monitoring for the customer systems and the data

processing center.

ICT business process

= Planning and implementation of a complex Domain-Name-
Server (DNS)

CS-CO-Cz-06

Company portrait of case study:

It is Czech subsidiary of the second of the biggest

software company in the world. The company offer

intemet platform, tools and internet application with

support, education and consultation. The Czech

subsidiary was founded in 1994. Upwards of 100

experts help to solve Czech companies complex

problem with the processing of important information

for the control of companies.

ICT business process

= Marketing, adaptation and hosting of the Web-based
learning management solution (LMS) based on Oracle's
iLeaming

CS-CO-RO-06

Company portrait of case study:

Since 1992 the companies printing and publishing
solutions has been helping companies output and
manage their business documents. As a business
equipment sales/service company it is a full-service,
value-added dealer of digital imaging systems,
including multifunctional devices (copy, print, fax and
scan) and storage and retrieval solutions, typically
connected between network and users' desktops.
Correspondingly, the company is structured in three
departments commercial, service and administration.
ICT business process

= Office equipment service

CS-CO-DE-11
Company portrait of case study:

This global ICT corporation produces and distributes
a wide range of hardware, software und provides
corresponding services. It is one of the leading
companies in the field of e-business and e-
commerce solutions respectively. In Germany the
company employs 25 000 people in more than 40
branches. Specific activities in Germany cover
marketing, sales, production and services as well as
certain development tasks in the scope of the global
organisation.

The investigated ICT business area "roll out" is an
service partner for the development, planning and
realisation of complex ICT infrastructure and
systems. This covers all types of ICT systems
offered by the corporation, e.g. server systems,
notebooks, mobile and fixed networks, cash register
systems.

ICT business process:

u Development, roll-out and support (helpdesk) of an
automotive diagnosis system on the basis of a PC
standard product (notebook) for the service garages of the
automotive producer

Cs-CO-DE-12*

Company portrait of case study

This large enterprise produces and distributes
facilities, systems and equipment of industrial
process control equipment. The company is a good
example for the explaining the close connection
between electronics, automation and ICT products.
Correspondingly in manufacturing there work ICT
practitioners in industrial electronics design,
development and integration.

The ICT department is an internal service

department with a range of activities, e.g. standard

PC support, planning and support of complex client-

server systems, production and process planning

and integration and support of business process

software such as SAP or Baan.

ICT business process:

u Develop 1t of VBA appli 1s for the preparation of
business letters and fax forms in the scope of company's
office automation activities
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Results and companies of the case studies
ICT user sectors

Large enterprises

CS-CO-DE-04
Company portrait of case study:

This large-sized company produces all different types of wallpapers. The annual
production capacity is 30 million rolls. Within the scope of the initial public offer
in form of ,Management Buy-Out (MBO)" the management took over the
majerity of the stock.

In the case study the data processing depatment was investigated. It employs
six ICT practitioners and offers apprenticeship placement for one or two trainees
in ICT occupations. The department is in charge for all internal ICT processes

except the design of wall papers.
ICT business process

= Planning, i liaticn and imp of a puter-controlled fully automated high
rack storage area for wallpaper rolls
GS-GO-RO-03

Company portrait of case study:

Iron and steel complex ISPAT-SIDEX uses and integrated flow for steel
products, starting from high furnaces and ending with commodities as steel
plates, tubes and profiles, covered with antioxidant material or not.

The ICT domain of the company is involved in production (process control),
management of production and survey on distribution of energy and of various
kind of fluids along the industrial platform, management of materials,
management of supply and sales, management of accounting, management of
human resources.

ICT business process:

® Application development and implementation

C5-CO-DE-12*

Company portrait of case study:

This large enterprise produces and distributes facilities, systems and equipment
of industrial process control equipment. The company is a good example for the
explaining the close connection between electronics, automation and ICT
products. Correspondingly in manufacturing there work ICT practitioners in
industrial electronics design, development and integration.
The ICT department is an internal service department with a range of activities,
e.g. standard PC support, planning and support of complex client-server
systems, production and process planning and integration and support of
business process software such as SAF or Baan.
ICT business process:
= Development of VBA applicati for the prep

the scope of company's office automation activities
CS5-CO-NL-0T*
Company portrait of case study:

This big multi-national company produces consumer electronics and business
electronics products. It has sites in many countries all over the world.

The case study was held at a factory in the Netherlands. The ICT-department of
this factory functions as a support department for the office automation as well

as the production process.
ICT business process:

of business letters and fax forms in

= ICT projects: Upgrade network structure

CS-CO-NL-09*

Company portrait of case study:

This big multi-national company produces consumer electronics and business
electronics products. It has sites in many countries all over the world.

The case study was held at a factory in the Metherlands. The ICT-department of
this factory functions as a suppert department for the office automation as well

as the production process.
ICT business process

® Configuration and license management

CSs-CO-CZ-07

Company portrait of case study:

Purchase, production, distribution and sale of electricity and heat, including the
provision of services connected with the supply, consumption or use of

electricity and heat.
ICT business process.

» Implementation of the backup disc storage site and the related development of the SUN
architecture

CS-CO-PT-02
Company portrait of case study:

This large enterprise is a postal operator offering complete and integrated
communication solutions to deliver messages, items and services. The ICT
department with about 200 ICT practitioners runs the entire ICT service from
applications development, networks administration te PC maintenance.

ICT business pracess:

= Development of an Intranet Services Platform

CS-CO-CZ-03

Company portrait of case study:

The company with about 11 000 employees. It is the largest bank for retail
clients in the Czech Republic. It provides services to more than five million
customers. The company is primarily a bank for retail clients, SME's, and towns
and municipalities. Im addition, it plays an indispensable role in the financing of
large companies and corporations. The accumulation of services for clients,
accumulation of clients do not correspond dimensions of IT department. So big
company as this company has small number of ICT professional especially
experts for networks.
ICT business process
» Development, imph
Internet banking
CS5-CO-NL-03
Company portrait of case study:

The company with about 500 employees is responsible (from the Ministry of
education) for several task within vocational education. It is responsible for
development of qualifications and professional profiles, quality improvement of
practical training and approval of companies for practical training. Also
examinations are developed and standard and tailor-made further training
courses are provided and it publishes education material as books and
multimedia.

The ICT-department of this company functions as a support department for the
office automation of their main office, regional offices and consultants (that have

their office at their private home).
ICT business process:

iom and admini ion of a new, multi-channel platform for

® Transition of network facilities

CS-CO-CZ-04

Company portrait of case study:

The multimedia company offering the best entertainment to the widest range of
people. The company has some subsidiaries for all Czech republic. It has also
film ateliers. Focuses on dubbing of movies and construction electronic titles of
movias,

ICT business process:

® Development and construction of the complex e-shop solution Bontonland.cz
CS-CO-CZ-05

Company portrait of case study:

1993 the company retumed to Czech Republic after 50 years as commaerce
representation. The company has a major partner in Austria. The company is
divided to 52 regicnal offices, 64 agent offices and & regional main offices. The
general headquarters is divided to 18 departments. One of them is small ICT
department (8 + 35 external part - ime employees)

ICT business process:

= Praject SAP — fransition to new accounting system

CS-CO-PT-01

Company portrait of case study:

This large enterprise provides services in the field of internet data processing
such as telephone numbers, contact ad-dress, SMS service etc. The ICT
department is in charge for the entire ICT infrastructure, databases and

develops and coordinates with external providers specific applications.
ICT business process

® [CT projects. in big service company of the non ICT sector

Medium enterprises

CS-CO-DE-07
Company portrait of case study:

The overall corporate group is one of leading producers of computer hardwara,
telecommunications hardware, electronics ete. For the word wide employed
people the corporation has merged its further training in the field business
learning, e.g. for administrative staff.

In the overall learning department all further training activities are integrated.
The offers are available via a virtual campus in the intranet. The investigated
ICT department supports the overall leaming department with ICT systems
infrastructure and specific applications, e.g. the investigated Livelink-Portal.
ICT business process.

= Development of a Livelink-Portal for a big company learning institution

fig. 6-6:

CS-CO-DE-10
Company portrait of case study:
The company offers the complate (payroll) accountancy service with integrated
online services. The ICT team chiefly has two teams:
& Administration and service of the internal systems and

® Development and support of the accountancy service software from

order processing to printing and delivery to the customer.
ICT business process:

® Development of a Java based software system for the complete accountancy process

© EUQuaSIT 2004
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Based on the approach and interview guidelines described above, the results of the case
studies allow in addition to the statistical analyses to extract some more conclusions on the sec-
tors, employment numbers as well as the allocation of ICT practitioners by qualification level.
Complementary to the statistics the outcomes roughly confirm the estimated distribution of ICT
practitioners by their qualification level. Typical for most of the investigated companies is a bal-
ance of ICT practitioners at all skill and qualification levels respectively, with a little predomi-
nance of those with higher education qualifications (HE level 5B and level 5M). All together we
can conclude that app. 50 % of employed ICT practitioners in the investigated companies have
a higher education degree. The other half of ICT practitioners have VET qualifications, with level
3 being the largest VET qualified ICT practitioner group. This result underlines the good sample
of investigated companies, namely in terms of the qualifications of ICT practitioners. All together
the investigated companies have a qualification structure of employed ICT practitioners as fol-
lows:

Distribution of ICT practitioners by qualification level
(EUQuaSIT company case studies)

VET level 2
5%
OHE level 5

VET level
33% HE level 5 B VET level 4

52%
B VET level 3
OVET level 2

VET level 4
10%

fig. 6-7:  Allocation of ICT practitioners by qualification level of the investigated companies

Structure and content of the investigated companies and ICT business processes of the
European ICT sector and ICT user industries

Based on the overall information analysed in the case studies the companies can be allo-
cated in the economic structure on NACE (Rev 1.1). The table divides case studies undergone
in the ICT sector as well as those in the ICT user sectors. In summary, the list indicates a well
balanced sample with regard to the 'major' economic activity and (ICT) business of each com-
pany respectively. It was possible to cover the entire range of ICT sectors of the NACE structure
as well as a selection of companies of ICT user sectors, e.g. manufacturing, financial and insur-
ance services or from the education sector.

In line with its economic significance within the ICT sector (cf. Garland 2003, p. 2) the work of
ICT practitioners in the 'ICT service sector' was of highest significance. The most important divi-
sion investigated was 'Computer and related activities (NACE 72)', which is also in line with its
economic power within the 'ICT service sector' (ibid.), and within this division the group 'Soft-
ware consultancy and supply (NACE 72.2)'. Typical for the ICT sector is the significant number
of small and medium enterprises (SMEs) which were comprehensively considered in the case
studies.
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Results and companies of the case studies |
in the structure of NACE Rev. 1.1

ICT sector
(ICT supplier industries)

Link: Case study-Company-Country code-Number

Section Division Groups [ Classes
Small enterprises Medium enterprises Large enterprises

Wholesale and retail trade; repair of
maotor vehicles, motorcycles and

Wholesale trade and commission

Wholesale of computers, computer

eraonal end housefiold goods: | o= Ao o mcierenicesend | erdphersl e paE e soktes | @ CS-CO-RO-08 = C$-CO-CZ-01°
(NACE G) b
Transport, storage and . . ™ T -NL - ™ i o
et enfeliciialia [F:;!caéng;;zlemmmmmalmns magngrgmm = CS-CO-RO-05 CS§-CO-NL-02 CS-CO-DE-05
(NACE 1) = CS-CO-RO-01 = CS-CO-DE-06
ettt ®*CS-CONL-08  =CS-CO-RO-04 & CS-CO-DE-11
= CS-CO-DE-01
® CS-CO-CZ-08 ® CS-CO-DE-02
NacE e /AN SRRY |y CSCONLO1 = CS-CO-DE-08
= CS-CO-NL-06 8 CS-CO-NL-04
Real estale, renting and business o0 er and related activities = CS-CO-PT-03
activities (MACE 72)
NACE K i
{ ’ Pl i " CS-CO-DE-08 = CS-CO-DE-03
foceran =CS-CORO02 = CS-CO-CZ06
Mainten_ance and repair of office,
ik Al = CS-CO-NL-05 = CS-CO-RO-06
(NACE 72.5)
g‘ﬂ;%‘r;q;rzn_g:ller related activities = CS.CO-CZ-02
Manirfschire of GHica r Manufacture of computers and other
and computers (NACE 30) llmré"gg%nupz?ce“m equipment = C5-CO-Cz-01"

Manufacture of television and radio
transmitters and apparatus for line
telephony and line telegraphy
(NACE 32.2)

Manufacture of electrical and optical Manufacture of radio, television and
equipment communication equipment and
{NACE DL) apparatus (NACE 32)

= CS-CO-NL-07*
® C5-CO-NL-09"
Manufacture of medical, precision

and optical instruments, walches
and clocks (NACE 33)

- of industrial p ]
contral equipment (NACE 33.3) = CS-CO-DE-12

ICT user sectors
(ICT user industries)

Manufacture of pulp, paper and Manufacture of basic metals and Manufacture of electrical and Electricity, gas and water supply Transport, storage and

paper products; publishing and fabricated metal products optical equipment (MACE DL} {NACE E) communications (NACE I}
printing (NACE DE) (NACE DJ)
= CS5-CO-DE-04 = CS-CO-RO-03 = CS-CO-DE-12* = CS5-CO-CZ-07 ® C5-CO-PT-02
= CS-CO-NL-07*
= CS-CO-NL-09*

Financial intermediation, except
insurance and pension funding

Insurance and pension funding,
except compulsory social security

Real estate, renting and business
activities (NACE K)

Education (NACE M) Other community, social and

personal service activities

(NACE J 85) (NACE J 66) (NACE 0)
= CS-CO-CZ-03 = CS-CO-CZ-05 = CS-CO-DE-10 = CS5-CO-DE-07 = CS-CO-CZ-04
= C5-CO-NL-03 = CS-CO-PT-01

© EUQuaSIT 2004

fig. 6-8:  Results and companies of the case studies in the NACE structure

Based on the sample, one of the major goals of the EUQuaSIT project, namely to investigate
the ICT skill needs of small and medium enterprises could be realised and therefore detailed
results on the "development of skills within SMEs" (see LEONARDO - Thematic monitoring,
Theme 2) could be produced. These fairly unique and concrete results on ICT practitioner skill
needs in SMEs complement usually existing outcomes on ICT practitioner work and skill needs
of large enterprises (vendors) of the ICT sector (see for example Career Space / Cedefop
2001). Provided in detail in further chapters, it can already be mentioned at this stage of the
presentation that the way ICT business and work processes - from the organisational and con-
tent perspective as well as in view of the ICT practitioner work and skill needs - are realised in
small companies differ from those in large firms and their department or business area teams,
but also indicate some significant similarities. This is also the case for the companies of the ICT
user sector for which the results provide a good basis for some conclusions in the qualitative
and comparative perspective of the EUQuaSIT studies.
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6.3 Proposal for European (reference) ICT skills framework and ge-
neric ICT skills profiles

There is consensus that common European (reference) frameworks for the recognition of
skills and qualifications can efficiently support transparency and mobility on the labour markets
in European countries. A lot of current vocational education and training (VET) activities in
Europe stress the importance (but also challenge) of creating mutual recognised frameworks of
skills and qualifications as well as certificates. The most relevant overall example is the initiative
to create and implement a single framework document, called new Europass (see European e-
skill newsletter, p. 13). A precondition, however, for all such common European qualification
activities is a clear picture of skill needs summarised in a comprehensive skills framework, both
in terms of relevant skill levels as well as skills profiles comprehending and differentiating a set
of characteristic occupational skills needs and contents in a clearly defined employment and
business segment.

The comprehensive investigations of the case studies in European companies allow a pur-
poseful international and comparative analysis and evaluation of ICT practitioner work, skills
and qualifications considering the demand of ICT practitioners at different skill and qualification
levels. Furthermore, the case studies in ICT training institution reflecting the supply of ICT quali-
fications provide references on the actual ICT training practice and difficulties and therefore
provide further important insights with regard to the mismatch of ICT skill needs and training
supply in Europe. Based on the qualitative nature of the case study surveys they are of course
limited to a selection, but allow to describe and 'operationalise’ a concrete feedback from the
ICT work and training practice.

Aggregation of ICT business process to a generic ICT business area

The approach of EUQuaSIT surveys is based on the assumption that the empirical analysis of
a variety of "ICT business and work processes" in small, medium and large sized enterprises of
the ICT sector and ICT user sectors as well as in different countries supports the mutually rec-
ognised development of a European occupation and qualifications structure. The first step fo-
cused on the structure and content of the investigated ICT business processes within the case
studies in small, medium and large European enterprises. All together the case studies in in-
volved companies detected almost 200 ICT business processes in different level of detail,
namely 140 in companies of the ICT sector and 60 in companies of the ICT user sectors.

The table below shows the more concretely investigated ICT business processes in compa-
nies in the structure of the company size as well as divided into those of the ICT sector and ICT
user sectors. A glance at this list indicates the variety of the investigated ICT business and work
processes which is abstracted in more detail in the following paragraphs.

EUQuaSIT Recommendations on European ICT qualifications August 2004



page 110

ICT work and skill needs - concept and results of case studies in companies

chapter 6

Small enterprises

s Computers and computer parts sales
CS-CO-RO-08

Management and configuration programming for
networking equipment

CS-CO-RO-05

Installation and configuration of workstation PCs
CS-CO-NL-08

Made-to-measure software development
CS-CO-NL-06

Further development of existing standard software
packages

CS-CO-NL-01

Planning and realisation of an Internet solution for
a medium sized company

CS-CO-CZ-08

Planning, installation and integration of a high-
availability Midframe Server solution on Sun
‘Solaris basis including cluster and storage
systems

CS-CO-DE-09

Database design, software implementation and
database maintenance

CS-CO-RO-02

Systern and network administration
CS-CO-NL-05

Medium enterprises

CS-CO-DE-07

process
CS5-CO-DE-10
Transition of network facilities
CS-CO-NL-03

CS-CO-CZ-04

CS-CO-CZ-05

= |CT projects in big service company of the non ICT sector

CS-CO-PT-01

fig. 6-9:

Development of a Livelink-Portal for a big company learning institution

Development of a Java based software system for the complete accountancy

Development and construction of the complex e-shop solution Bontonland.cz

Project SAP — transition to new accounting system

ICT business processes of the case studies

ICT sector
(ICT supplier industries)

Medium enterprises

= 2nd Line helpdesk for Internet connections
CS8-CO-NL-02

= Networking project - design, installation and test of
networking equipment and cabling
CS-CO-RO-01

= Delivery of complete ICT solution for a smaller
company of local importance
CS-CO-CZ-01

= Computer systems design (PC assembly,
installation, and configuration)
CS-CO-RO-04

= Supply of companies’ sector-specific software
application including consulting, hard- and
software adaptation and delivery
CS-CO-DE-02

= Reengineering of ICT mainframe applications for
the direct selling of federal securities of a financial
service authority to end customers
CS-CO-DE-08

= Installation and administration of ICT training and
simulations software
CS-CO-NL-04

= Management of Camping Parks
CS-CO-PT-03

= Planning and implementation of a complex
Domain-Name-Server (DNS)
CS-CO-DE-03

= Marketing, adaptation and hosting of the Web-
based learning management solution (LMS) based
on Oracle's eLearning
CS-CO-CZ-06

= Office equipment service
CS-CO-RO-06

ICT user sectors
(ICT user industries)

Large enterprises

Development of a client-server based software for
the data administration of German wide high
voltage power supply system

CS-CO-DE-01

Planning and construction of a main distribution
station (MDS)

CS-CO-DE-05

Connection and integration of the external network
of a sister company into the company ICT
infrastructure and ERP system

CS-CO-DE-08

Development, roll-out and support (helpdesk) of an
automotive diagnosis system on the basis of a PC
standard product (notebook) for the service
garages of the automotive producer

CS5-CO-DE-11

Migration of IS from Windows NT 4.0 to Windows
2000

CS-CO-CZ-02

ICT projects: Upgrade network structure
CS-CO-NL-07*

Configuration and license management
CS-CO-NL-09"

Development of VBA applications for the
preparation of business letters and fax forms in the
scope of company's office automation activities
CS-CO-DE-12*

Large enterprises

= Planning, installation and implementation of a computer-controlled fully

automated high rack storage area for wallpaper rolls

CS-CO-DE-04

= Application development and implementation

CS-CO-RO-03

= Development of VBA applications for the preparation of business lefters and
fax forms in the scope of company's office automation activities

CS-CO-DE-12*

= |CT projects: Upgrade network structure

C8-CO-NL-07*

= Configuration and license management

CS-CO-NL-09*

= Implementation of the backup disc storage site and the related development of

the SUN architecture
CS-CO-CZ-07

= Development of an Intranet Services Platform

Cs§-CO-PT-02

= Development, implementation and administration of a new, multi-channel
platform for Internet banking

CS-CO-CZ-03

European ICT sector and ICT user sectors

© EUQuaSIT 2004

Structure and content of the investigated ICT business processes in the

Nevertheless and despite the enormous breadth of the ICT field the case study investigations
first of all allow by comparing the structures and contents of the ICT business processes in the
SMLEs and the ICT sector and ICT user sectors the aggregation of relevant ICT business (and
technology) areas. Since these (basically open list of) areas especially depend on aspects such
as the sector (ICT supplier or user) and the core and main ICT business of the companies, the
findings were complemented and verified by parallel ICT market and technology surveys.

Main orientation of the ICT business areas in companies is generally on information systems,
applications and services - more IT orientation unlike communications systems, applications
and services which are a bit less represented. The sector specific ICT solution and internet and
intranet systems and applications have also the significant representation. Many companies are
also orientated to construct and provision of performance of network systems, business applica-
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tions and ICT training solution. e-business and e-commerce solutions and also multimedia sys-
tems and applications are not now adequately developed but in near future will be purveyed.

e |CT service,

o [nformation systems and applications,
e Communications systems and applications,
e Sector-specific ICT solutions,

e Internet and intranet applications,

e E-business and e-commerce,

e Data management and databases,

e Networks systems and solutions,

o |CT security solutions,

e Business (process) applications,

e Industrial IT systems,

o Embedded systems and control,

e |CT training solutions,

e |ICT manufacturing,

e Multimedia applications,

e Consumer electronics.

Aggregation of ICT work processes to generic ICT work areas

According to the concept of the case studies, different and concrete "ICT business proc-
esses" generate the basis of this identification as well as the methodological background of ag-
gregation. In the further steps also the detailed results from the detailed investigations of ICT
work processes, phases of activity and the concrete ICT work tasks and skills of the ICT practi-
tioners can be aggregated to a complete work area orientated skills and qualification structure.
In addition to this list of relevant ICT business and technology (sub-)areas which can be under-
stood as one broad ICT business area, the case studies indicate within the second investigation
step and according to the ICT business process variety different contents and structures of
"ICT work processes".
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ICT Business Process  ICT Work Processes Phases of Activity 1CT Work Tasks Gl o)
12 13 14 LSB LSM
| ' | _ || Use of the "Feet-on-the-floor philosophy™? (A.1.1) |
ICT Business Process ICT Work Processes Phases of Activity ICT Work Tasks ICT Practitioners

12 13 L4 LS8 LSM

| | | Analyse the client's requirements and ]
| | pcicsoniine alosad ar harmsonionting of Sho P nontes
ICT Business Process |CT Work Processes  Phases of Activity ICT Work Tasks ICT Practitioners
L2 L3 L4 L5BL5M
|| = |Analyse the system and organisationl Sty
Practi
ICT Business Process Work Processes Phases of Activity Work Tasks {dob { Training Profdes)
12 13 L4 LSE LSM
] Clarify routing details with the customer &nd internally
(A1.1)
Analysis and Pianning Pian mepwpcl ng and coordinate project
A1) maetings (A.1.2) |
Specify and recommend the technical concept and idenbfy | Project Manager | Physics.
hardware and systems requirements (A 1.3) Studies (L5M)
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A2) Project Mannger / Dipl -
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ok o s e e il )
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ICT Business Process ICT Work Processes Phases of Activity

ICT Work Tasks

EUQUASIT -Kanq (2 L3 L LSB LSM
ICT Practitioners
(PCT Jabi/ Training Profiles)

fig. 6-10:  “ICT business processes" variety for the interpretation in a European comparative context

The following example of a case study also reflects a typical work flow of an ICT business
process. All case study results are described in detail in the corresponding report from all pro-

ject partners.
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ICT practitioners

ICT business process Work processes Phases of activity (Job / Qualification)
Fact-finding phase und work
pl?:l"l‘l}ng Manager ICT Depanment /
(Technical) informatics (LSB)
Work planning and project Requirement analysis ICT System Administrator / IT
coordination (A2) System Support Specialist (L3)
(A) Selection and purchasing ERP Sy: Programi
(A.3) nformation Technol t
Project coordination and billing 1" Application Development (L3)
(Ad)
Systems and infrastructure Manager ICT Department /
analysis %Bm‘: planning (Technical) Informatics (L58)
i ; {8 } ~ ICT System Administrator / IT
ICT business process: Planning and installation of the Assembly and installation System Support Specialist (L3)
Connection and integration of ICT Infrastructure and B2) ICT System and Software
the external network of a sister applications Setup, integration and Administrator | Information
company into the company ICT (B) configuration Technology Specialist (L3)
infrastructure and ERP system B.3 %
(B.3) Trainee / IT System Electronics
ICL sactor Check, test and documentation (L3
Large enterprise ' - ,
(CS-CO-DE-06) (B.4) External Practitioners
Planning of the ERP systems
adaptation
Adaptation and (C.1)
Implegi;;t:ﬁc::r:f ihe Systems adaptation cialist
(é’:‘ (cz2) L3)
Test and instruction External ICT experts on ERP
(C.3) system
Administration and adaptation M (CT Deparment |
Systems administration and {2.1) R R B
troubleshooting Error diagnosis and ICT System Administrator / IT
o troubleshooting Ll ol o sl
(D.2) System Support Specialist (L3)

ICT business process Work processes Phases of activity {!I%E fg:atmg:g;)

© EUQuaSIT 2004

fig. 6-11: Example of an ICT business process in a large company of the ICT sector

The concrete contents of work processes always have a crosslink to the specific ICT busi-
ness process. On the other hand and despite the variety of business processes the contents
and especially the workflow structures of the "ICT Work Processes" show similarities which al-
low - based on common ICT work criteria - to aggregate and conclude the different structures of
"ICT work processes" to an overall structure of six generic ICT work areas as indicated in the
table below.

These six generic ICT work areas cover and represent the different contents and structures of
"ICT work processes" of small, medium and large enterprises (SMLEs) of the ICT sector and
ICT user sectors. Nevertheless, of course and like the broad ICT business area above the con-
tents and structure of the six ICT work areas depend on each real ICT business process and on
the different business and technology areas respectively. In addition the structure of the six ge-
neric ICT work areas depends on:

o the size of the company (S, M orL)and/ or

o the company organisation (department structure, hierarchies etc.).

For instance, the contents and work area "ICT marketing, consulting and sales" is mainly
relevant in ICT supply companies or the number and structure of the ICT work areas in large
enterprises is normally higher and more detailed than in small enterprises. We find that com-
pared to larger businesses usually less ICT practitioner are involved in projects or customer
quotations and thus need broader skill basis to carry out the variety of work tasks in the different
phases of activity. Thus, the consideration of the findings from small businesses are an impor-
tant part to be considered for further conclusions.

Or the work area 'ICT support and systems service' especially reflects the significance of ICT
work and skills in companies of the ICT user sector, e.g. Project SAP — transition to new ac-
counting system (CS-CO-CZ-05). But all together and as one first relevant analysis result in
view of the complexity of ICT practitioners skill needs, the broad ICT business area with the
structure of six generic ICT work areas is supposed to reflect the breadth of 'real' ICT business
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and work processes" in Europe's small, medium and large enterprises of both the ICT sector
itself and the those of the ICT user sectors. This is impressively underlined by the significance
of ICT business and work processes with an emphasis on 'development' projects and quotations
in companies of the ICT user sector and indicates the range of competences that many ICT
teams and department in the "ICT user sectors" do cover.

Within each ICT work area the ICT skill needs for example in ICT marketing or development
or administration or service furthermore depend on the concrete content of the ICT business
area like "Networks Systems and Solutions” or "Communications Systems, Applications and
Services" or "Data Management and Database Solutions" or "Multimedia Applications". That
means, depending on the different ICT business areas there are different ICT skill needs within
all ICT work areas.

Because within these ICT work areas job roles, skills and competences are defined at all lev-
els as well as for both, the ICT sector and ICT user sectors, the subsequent basic structure of a
European ICT skills framework can be used to describe all further results in regard to the quali-
tative ICT skill needs. Already at this early and abstract stage of the work analyses some first
qualitative conclusions on the needs of ICT skills at the different ICT skill levels can be drawn.
Of course not very detailed at this stage, but for the employed and needed ICT practitioners in
each work area the case studies indicate based on the practitioner work and their ICT job and
training profiles that in each ICT work area there are needs of ICT skills at all ICT practitioner
skill levels.

ICT practitioners

ICT business area Generic work areas L2 L3 L4 L5 L6
¢ ICT marketing, consulting Taams of
ICT business areas and sales

(A) ICT practitioners
u ICT service

= Information systems and applications

= Communications systems and applications ICT business and

project management
(B)

Teams of
m Sector-specific ICT solutions ICT practitioners
= Internet and intranet applications

= E-business and e-commerce

= Data management and databases ICT systems and Teams of

= Networks systems and solutions appl:cat:on‘g«?uelopmem ICT practitioners
» ICT securnity solutions

= Business (process) applications . .
i ICT integration
= Industrial IT systems and administration

= Embedded systems and control (D)

Teams of
ICT practitioners

= ICT training solutions
ICT infrastructure

and installation
(E)

Teams of
ICT practitioners

= ICT manufacturing

= Multimedia applications
= Consumer electronics

S ICT support and

t : Teams of
2 e em{i }semce ICT practitioners
All sectors
SMLEs
ICT business area Generic work areas L2 L3 L4 L5 L6

ICT practitioners

fig. 6-12: GAHFA ICT skills framework with ICT business areas, generic ICT work areas and
involved ICT practitioners

For these generic ICT work area a general skills description have been worked out in order to
delimitate and specify each ICT work area as follows:
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¢ ICT marketing, consulting and sales skills

ICT marketing, consulting and sales is a comprehensive work area covering commercial and
consultancy activities with special focus on information and communications technology (ICT)
projects, products and services. It applies to both the ICT industry and to companies of the ICT
user industries (a key description being profit centre organisation). Successful marketing and
sales of ICT products and services requires fundamental analyses of external and internal mar-
ket and customer needs. Following various consultations, these requirements need to be trans-
lated into services and products that answer specific customer needs while providing benefits to
the own company or department at the same time. These combinations of business and techni-
cal tasks ask for specific skills justify the elaboration and delimitation of a generic ICT work area
and corresponding skills at different levels.

¢ ICT business and project management skills

ICT business and project management also combines business and ICT skills ensuring the work
flow success of an ICT project and business process. Within a wide range of project activities
and responsibilities, business and project oriented ICT practitioners at different skill levels
closely collaborate with internal and external ICT experts, providers and customers to ensure
that customer business needs are met when developing and deploying infrastructure and soft-
ware ICT solutions and services. Business oriented ICT practitioners constitute the crucial inter-
face between the customer and primary ICT specialists and technicians. A common goal of
business and technically oriented ICT practitioners is a clear description of the business re-
quirements within the technical specification of the ICT solution to be developed. In shared re-
sponsibility, business and technically oriented ICT practitioners organise and implement applied
support, training and instructions to the customer.

¢ ICT systems and application development skills

ICT systems and application development covers far more than mere individual programming or
coding. In this work area, practitioners at different skill levels work in development teams that
design, realise, update, test and document ICT systems and software applications. The work is
carried out based on comprehensive analyses and descriptions of ICT systems and applications
needed by the market, a specific sector or a specific (internal or external) customer. In practice,
contacts with the project manager and ICT business and technical practitioners within our out-
side the company are important. In the daily work processes, the transfer of the technical and
business requirements into a consistent data processing specification is crucial for the final suc-
cess of ICT systems and application development process. Primary criteria for software solu-
tions are reliability and usability. Furthermore, the work as part of a team often runs under time
constraints and must be constantly well communicated and documented. The customer and
users often need applied support, training and instructions.

e ICT integration and administration skills

After the development of ICT systems and applications, these need to be professionally inte-
grated, deployed, administered, optimised, supported etc., depending on the platform the appli-
cations run on. ICT integration and administration teams configure, integrate, maintain and ad-
minister newly developed or already running systems and software applications. The work is
carried out based on comprehensive analyses and descriptions of systems environments es-
sential to final success in the integration and deployment process. In daily work processes, con-
tacts with the project manager and ICT business and developers within our outside the com-
pany are important. The customer and users often need applied (help desk) support, training
and instruction. As part of the (continuing and often contracted) technical support, systems and

EUQuaSIT Recommendations on European ICT qualifications August 2004



page 116 ICT work and skill needs - concept and results of case studies in companies chapter 6

applications are optimised and up-graded, and troubleshooting needs to be coordinated and
problems resolved at different levels.

e ICT infrastructure and installation skills

ICT infrastructure and installation work covers the planning, integration, modification and instal-
lation of the wide range of different systems, devices, telecommunications, networks etc., sum-
marised as ICT infrastructure. The work is carried out based on problem oriented analyses and
descriptions of what type and level of ICT infrastructure is needed by the market, a specific sec-
tor or (internal or external) customer. In practice, contacts with customers, project managers
and ICT business and systems development practitioners within our outside the company are
important. For the realisation of the projects or project parts, and depending on the skill and
responsibility level, ICT infrastructure practitioners need to consider aspects such as cost effec-
tiveness, expandability and upgradeability, reliability, security etc. The integration of standard,
specific and innovative solutions (e.g. software applications, wireless network and telecommuni-
cation solutions, web-based infrastructure) is part of this work. The work, sometimes as part of a
team, often runs under time constraints and must be constantly well communicated and docu-
mented. The customer and users often need applied support, training and instructions.

¢ ICT support and systems service skills

ICT support and systems service primarily concerns the analysis, troubleshooting and fixing of
ICT infrastructure, systems and application problems. In principle this work covers a wide range
of different ICT technologies and services and correspondingly the use of different soft- and
hardware based expert and diagnosis tools, depending on the level of service and support. In
order to narrow the faults down to concrete technical problems, ICT service practitioners need
to communicate well with customers, users and colleagues. As part of the service and mainte-
nance, ICT practitioners must be able to propose possibilities of optimising and upgrading exist-
ing ICT systems.

e "Soft skills"

By including the main contents and overall tasks within the six generic ICT work areas it be-
comes obvious that additional skills are also required. The need for these skills depends on the
type and contents of the work. Such skills can be labelled ‘soft (or basic) skills’ and summarised
in three categories as listed below:

behavioural and personal skills: flexibility, self learning, motivation and commitment, stress
resistance and emotion, responsibility, managing risks, decision-making, negotiation, initiative
and attention, persuasiveness, professional attitude (business or technical orientation and inter-
ests);

cross section and basic work skills: quality awareness, commercial and market awareness,
entrepreneurship, customer orientation and relationship, company and business organisation,
work and project organisation, work safety and health protection, labour law and data privacy,
environmental and resource awareness;

soft and method skills: communication and moderation, languages and culture, collaboration
and interaction, teamwork and mentoring, conflict and consensus, creative and innovation, ana-
lytical and reasoning, problem analysis and solving, strategy, conception and planning, context
and causal connection thinking, information handling, documentation and presentation.
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Needs of ICT skills and practitioners - summary of the case study results in terms of
fields of activity and ICT work tasks and skills within the new European ICT skills frame-
work

In order to concretely describe the skill needs of ICT practitioners the case study results can
be finally aggregated in terms of generic ICT work tasks. Each of the fields of activity covers a
characteristic set of ICT work tasks which describe overall and specific skills of ICT practitioners
at different skill levels. The link between these work tasks and skills is based on the assumption
that the ICT skills can be understood as the requirements to carry out work tasks in a compe-
tent, thorough and efficient manner. Just like the ICT work areas and fields of activity constitute
the fundament for the overall framework of needed ICT skills in general, now these generic ICT
work tasks are the fundament for the work oriented description of ICT skill needs in detail, i.e.
for the concrete description of ICT skills profiles that are the reference for the description of
work oriented ICT qualifications.

As we know, in all ICT work areas and fields of activity ICT practitioners at different skill levels
work together in a (temporary) team. Insofar there are basically in all ICT work areas and fields
of activities concrete ICT work tasks at all skill levels too. But according to the concept the de-
tailed case study investigations concentrate especially within the fields of activity on ICT work
tasks and skill needs at vocational skill levels and respectively on tasks carried out by ICT prac-
titioners mainly with ICT job and qualifications at ‘skilled worker’ levels. In this assignment and
because the levels and contents of the ICT work tasks are directly connected with the ICT skill
needs at these three levels in detail, the tasks and skill needs have furthermore and in the view
of companies' needs a specific importance for the structure and skills of the ICT qualifications of
ICT practitioners involved in each ICT work area and in general.

Like the work areas and fields of activity also the skills requirements described in ICT work
tasks depend on the concrete content of the ICT business area like "Networks Systems and
Solutions" or "Communications Systems, Applications and Services" or "Data Management and
Database Solutions" or "Multimedia Applications". For example to "obtain, analyse and prepare
tailored ICT market, product and service information” or to "contribute to, edit and review an ICT
business and project plan" can, on the one hand, comprehend different objects, methods, tools
as well as requirements and regulations depending on ICT business area. However, there are
also, on the other hand and more from a work orientated view, a lot of similarities that constitute
an ICT work task as being typical and generic in terms of needed skills of ICT practitioners.

The work tasks and identified skills needs of ICT practitioners are described and structured in
the GAHFA model of generic work area, fields of activity and linked to the ICT business areas
as comprehensively summarised in the following tables.
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ICT practitioners
Generic fields
ICT business area | Generic work areas of activity Generic ICT work tasks and skills 2 La | L4 | 5| L6
Market analysis Obtain, analyse and prepare tailored ICT market, product and service = | | ~ =
and benchmarks |information (A1.1) ] Ml i sl
(A1) Contribute fo, edit and review an ICT business and project plan (A.1.2) X | x| x| x
Establish, describe and present ICT marketing and sales objectives and | % 5 %
oy strategies (A.2.1)
Advertising and - - - - i
consumer Organise, coordinate and carry out ICT marketing and sales campaigns,
5 e.g. fair exhibitions, company and product brochures, advertising texts x X x
promotion (A.2.2)
A2 oo = Y e |
8 ( ) Prepare and allocate customer information, e.g. ICT product updates, = =
ICT business area latest service offers, preparation of web pages (A.2.3)
Skils inked to . Clirier  |[Teaeie asns ana forwar stomer inguines (A 8:1) x| x|
o ICT sAnvice consulting ﬁ:tg:::r:r}i %vg!}uate ICT systems and applications demand of i % %
and acquisition Skt it o L — il
= Information (A3) Meet cus and colleagues and p t tailored ICT solutions
systems and i (A3.3) L B R
lications =
i il Investigate and determine requirement specifications of the customer
= Communications R ; ot (A4.1) x X | X
systems and ICT marketing, equirement, ||+ .
applications consulting and productand | Check and define overall ICT systems, software and user interfaces w | % |ox
. Sacior ific ICT aalas systems analysis |(A.4.2)
solutions (A) (A4) Coordinate, carry out and review financial and cost-benefit analyses % % ¥
» Internet and {A4-3) ;
intranet Evaluate and draft adequate ICT solutions for the customer in | ol e [
applications cooperation with specialised ICT staff (A.5.1)
= E-business and e- Conception and | Formulate overall data base structures using various data models I i
commerce documentation  |(A.5.2) e
= Data management of ICT solutions | Recommend and present persuasive ICT systems, application software o ) - e
and databases (A.5) solutions and services to the customer (A 5.3)
m Networks systems Prepare and administer product- and project specific documentations v | 5 |
and solutions and manuals (A.5.4) |
- IC'll' ts_ecurity Manage and calculate customer quotations, i.e. prices, conditions, % | % | %
=0 "'_ JOnS performance, services (A.6.1) |
- Busll_ne?s rgpmcess} Quotation Provide official written quotations for ICT solutions to potential (internal | =
sop m_ 1o processing or external) customers (A.6.2)
o Lndustnal a and contracting | Negotiate and set up ICT product and service agreements and contracts
ystems X x x
(A.B) (A.6.3)
= Embedded ——— . . — 11
systems and Support and manage the contracting process, e.g. verify and change s | % Lo | s
control |ICT system and functionai specifications, service agresments (A.6.4) |
= ICT training Determine and describe project objectives, work packages, milestones, v N B E
solutions Project and costs etc. (B.1.1) ! i Sl
resource planning |Plan and manage human and ICT system resources and maintain " | % |3
n |CT manufacturing (B.1) project and customer data (B.1.2)
Coordinate und control external project and outsourcing activities (B.1.3) ® x x
'] g‘pﬂm:s Selection and Identify and describe detailed ICT systems needs (B.21) 220 N
e purchasing Compare offers of ICT systems and software solutions (B.2.2) ® x
= e A i —
electronics (B.2) |Purchase and provide ICT systems to the specialist teams (B.2.3) x| x x|
.. Quotation Coordinate ICT work tasks and the work flow and project progress # ez e
= o coordinationand | (831 4 LI
e project support | Draft and advise overall data and securty concepts (8.3.2) | [xlx
- BBM"':;’:“;"U . (B.3) Adapt and use information and communication platforms (B.3.3) x | x|
Giross soction and ler busl?ests and Evaluate and control objectives, outcomes, budget etc. of an ICT project
- Basie ad LA el L or customer order, e.g. target/actual comparison, use of quality x | x| x
Mchniﬁwml s!uk' vy mana{gae)menl Order coorddmahon management handbook (B.4.1)
an . = :
. Describe and run measures for the evaluation and assurance of quality,
" f:;:}:nd TLEL prU]e::lBiu)pport e.g. project, system, product service etc. (B.4.2) ]| |
All i Document the project and order process as well as quality control and
s;ﬁ:’* technical checks (B .4.3) %
Instruct and train customers and users on new or adapted ICT systems i &
¢ o | and applications (B.5.1) 1[I=
uz::! 5;?:3 PO Manage and provide business support and sustain relationships to = % %
(B.5) g customers and users (B.5.2)
’ Develop and run escalation plans and handle customer complaints o » "
(B.5.3)
Project finalising | Finally calculate and fix project and service agreement costs (B.6.1) x| % |'x | X
and billing =1 =T
(B.6) Prepare and provide project and billing data to the accountancy (B.6.2) x X
1213141516
ICT business area | Generic work areas Generic fields Generic ICT work tasks and skills :
of activity ICT practitioners

fig. 6-13:  Work tasks and skills of ICT practitioners described and structured in the GAHF A model of generic work
area, fields of activity and linked to the ICT business areas
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Generic fields | ICT practitioners
ICT business area | Generic work areas of activity Generic ICT work tasks and skills - l 2eu(se
Investigate and review ICT systems and application requirements of the o | = s s
client and users {C 1.1)
Analysis Delermme and spemfy mncrete hardware and snl’tware needs (C 1 2) X x
and consulting | Recommend adequate and tailored ICT selutians 1o the customer 2|l
(C.1) (C1.3) |
Wirite (parts of) the technical, ICT system and functional specification =l = |z
(C1.4)
Manage and specify own work and project priorities using project v ks 5
management tools (C.2.1)
Systems- and work | Accompany, monitor and lead the development process of the ICT
planning solution and ensure progress, quality, configuration management etc. X | x| =%
(C2) {€22) I ] B S |
Test, choose and set up software and systems development tools el R e
(C.2.3)
0 Define and design the ICT systems and software architecture and
distribution (e.g. Client/Server, Mainframe, CORBA) considering latest X x g
ICT business area Design and research results (C.3.1)
Skills linked to ... ICT systems and conception Analyse and define objects, frameworks, basic software classes, % o st
s IGT service application (C.3) syatems cornponants Inlarfaoes ete. (C.3. 2) |
; development Create and spec:lfy mncapts pn:ﬂmyplng data structures, access, data
= Information (C) base models etc. (C.3.3) A e e
systems and ——
applications Determine and describe software umls methods annbutes mndules =l I |
o : IO-parameters etc. (C.4.1)
= Communications Prcgrammmg and
systems and implementation Code, adapt and document systems, software and database x|l | et Vsl e
applications (C.4) applications, e.g. in 3GL and with 4GL IDEs, embedded SQL (C 4.2)
= Sector-specific ICT : Design, develop and implement graphical user interfaces as well as
solutions web-based applications (C.4.3) ] ] | Ml
= Internat and Develop and coordinate test procedures and cases (C.5.1) ® | x| x
:‘trali”;lmns a?i: p!atir:n Run, interpret and document IGT systems and software tests by using N T
PP : various test tools, methods and data (C.5.2)
u Ehimsnss ande, and(ct:egglng Describe opportunities and undergo bug-fixing, systems upgrading and
{;or:lmerce . ’ software adaptation (C.5.3) ' i ] el o
= a:ﬂaﬂl:;l:ﬁg::en Write (parts of) the i llation and user instr and ICT systems % o -
ok s Oonﬁguration ar!_d a_pp!ncahon rnanuals {C 6 1}
and solutions management Document, version ‘and reglster new syslems, software and database v | 5
u [CT sacurity and documentation apphcallons (wnﬁguratlnnA and report management) (C 6 2}
solutions (C.6) Document the work following overall and company standards, e.g. info ERIE
» Business ( ss) and help centre, change management (C.6.3)
applications Advise the ICT systems and software development teams and o T 1=
= Industisl T customers on systems and software installation and (_)peralion_(D_‘t .1_]
systems Assemble and lest ICT systems, e.g. hardware, operating system, i ||
s Embedded Planning and | drivers (D.1.2)
systems and installation Clarify and describe hardware and software requirements for the | % s
control (D.1) installation and integration c_:f IQT systems and applications (D.1.3)
. L%Lm‘;'"g Plan and prepare automatic software installations (D.1.4) x| x| x|
Manual and automatic installation and adaptation of operating systems, 5 |
= ICT manufacturing data bases and appilcaljon soﬂware {l:l 1. 5}
Control compatlmltty balween ﬁewces and JCT systems (D.2.1) Xi| x| %
» Multimedia Systems integration Checi_( and adapt installation and configuration parameters to new and ¥
applications ard conﬁguration real circumstances (D.2.2) =
» Consumer (D.2) Implement communication software and ensuring data mining and 5
electronics ' exchange (D.2.3)
.. Plan and set up systems parameters and user administration (D.2.4) x X ¥
i o Define and describe test range and plan (lest scenarios, cases, data . = -
Soft skilis Integration and | ©tc.) in cooperation with developers, administrators and users (D.3.1) | L i
- Bahaw":‘":l_l‘l’"d systems Coordinate, run and evaluate integrated tests of ICT systems and i |
pRLsens 5_' 2 ICT integration testing, release appncallons based on defined test cases (D.3. 2]1
" g;g:?\::f::g: nd and (D.3) Coordinate and undergo systems adaptations based on a test protocol % 5 v
technical ekills administration and issue release (D.3.3)
(D) e Document systems specifications, test results and work tasks and
= 2:::}:”‘1 (el D:;:";:mhon provide them according to the arangements (e.g. in the Intranet) (D.4.1)| * [ * | * | *
All " (D.4) v Coordinate, run and document systems delivery according to company = B |||
s::fE‘;'s ! and customer requirements (D.4.2)
Plan and coordinate tailored ICT systems presentations, training and 3 s |
4 Presentation, instruction for customers and users, e.g. dates, target group etc. (D 5. Ul L [
tf:'mgui’;d Prepare and run systems and application related presentations (D.5.2) | raEEEAs
! S(D 5) Eiaborate and edll fraining and instruction malerlal {D 5 3- x X
| Run and eva!uate training measures using mulhmedla syslems {D 5. 4] o O
Optimise and actualise ICT systems, e.g. hard . op g system, v |l
libraries (D.6.1) - il | | =
Arrange and guarantee ICT system and software security and data v | % o
Systems backup and restore (D.6.2)
administration Manage and run software distribution, remote configuration, data |55 0 sz
and support amhmng reinevmg and reorgamsainon (D.6. 3}
(D.B) Ensure and improve problem related support of customers and users «
1hrough mformaimn consultlng and malenal fD 5 4) A |
Interpret, remove and document ICT systerns and software bugs and =l | s |
coordinate external support (D.6.5) |
|L2| L3 | L4 | L5 | LE
ICT business area = Generic work areas Generic fields Generic ICT work tasks and skills | ! |
of activity | ICT practitioners
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Generic fields JClipractitioneraimi|
ICT business area  Generic work areas Of“jﬁ\fﬂl'_ | Generic ICT work tasks and skills = [i3 15 L6
= Advise and influence colleagues and customers on new or extended . 2\l o
Analysis and ICT infrastructure solutions (E.1.1)
consulting " : 3 - i i i
(E.1) Determine, specify and describe technical requirements (E.1.2) x x
' Write (parts of) the ICT infrastructure and functional specification (E.1.3) X x x
Receive, assess and forward new customer orders (E.2.1) X || x
Arrange the time schedule and coordinate work tasks (E.2.2) el X
Ensure, select and use latest ICT product and service information and * -
Systems- S‘I'Id requirements, also in foreign languages (E.2.3)
work planning Blueprint and determine ICT systems and network solutions and
{E.2) adaptations including security concept (e.g. firewall, encryption, access X X x x
authorisation) (E.2.4)
Order and dispose systems and installation material, tools, documents - e [{[e
and manuals (E.2.5)
Assemble, install and up-grade ICT systems and networks devices and " X
components (E.3.1)
Assembly and Plan and ensure ergonomics, interoperability, power supply and security X e
a installation of installed ICT infrastructure, applications and data (E.3.2)
ICT business area |CT infrastructure (E.3) Manual and automatic installation and configuration of operating o
‘and installation systems, applications and communication software elc. (E.3.3)
Skills linked to ... (E) Decommission and recycle old ICT infrastructure (E.3.4) x | x
m ICT zervice Check, evaluate and adapt ICT systems environment and infrastructure
a Information regarding design, performance, syst and interoperability of x X | ¥ ¥
systems and i . systems components and interfaces (E.4.1)
applications E:;ucpo:g;l?::::oo: Plan, test and document new ICT systems and prototypes in test and x x| s
= Communications (E4) real operating environments. (E.4.2)
systems and - Undertake systems adaptations by parameterising, updating as well as
applications adapt software applications by using macro- and programming X | X
[ Sed(_:ll-spec:lflc ICT _Ja nguages (E.4.3)
solutions Testand verify req d function of and integrated ICT i =
- !n;;me: and Check, test and systems based on given criteria and requirements (E.5.1)
:pplir:uons documentation Record, back up and archive systems- and oun_ﬁguralmn data (E.5.2) 0 | o
 E-business and e- (E.5) fiepareiid camplle (G liaysinims and inaalaton doc msnieli ) ]
COMmmEerce 4 (ES.3)
: : : Coordinate and deliver installed and integrated ICT systems (E6.1) X X
u Data managemen Delivery, instruction ; i
and databases and finalising Prepare, compile and adapt user and training documents (E.6.2) ) ] [
= Networks systems (E.6) Instruct ICT support staff and users for new ICT infrastructure, e | el el s
and solutions applications and functions (E6.3)
= ICT security Assess and document the quality and organisational effectiveness of aillise | e
solutions company ICT service structures, support levels and action (F.1.1)
L B"'s:_"ei’.s (process}) Analyse and optimise the integration of ICT service and escalation
SEERCAlDOs ) concepts and platforms within the overall company- and process * * *
= Industrial IT Service structure using various methods and sources (F.1.2)
systems management Receive, interpret and confirm customer ICT service orders (F.1.3) x X
= Embedded and systems - -
systems and implementation Check and assess service level agreements and advise colleagues and : sl %
control (F 1) customers on ICT service possibilities (F.1.4)
» ICT training Suggest potential ICT service and maintenance improvements of the el [ |5
solutions _company (F.1.5)
Participate at the integration and implementation of new ICT systems % % gill
» ICT manufacturing _and applications (F.1.6)
Investigate and assess ICT systems and process performance as well ¥ i %
» Multimedia Systems upgrading |28 configuration and security (F.2.1) |
applications and Upgrade and medify ICT infrastructure and systems, e.g. new systems )l
= Consumer optimisation software, drivers, firmware etc. (F.2.2)
electronics (F.2) Recommend, present and setup new and upgraded ICT applications, o I |
.. e.g. office products, database systems (F.2.3)
< = Coordinate ICT systems administration and control and setup required
Soft skills' tools, e.g. time schedule, platforms, software, data back-up, vl |l B
» Behavioural and S!'S_tems_ visualisation (F.3.1)
personal skills administration Maintain ICT systems and infrastructure regarding up-to-dateness, data- %
= Cross section and ICT support and anct(;oar;trot and systems ity, user inistration etc. (F.3.2) a
basic work and systems service b
tachinicat skl £ r;g'%a}nemly run and document ICT systems- and process control % ol
s fﬁﬁ:"d fheto0 | Plan, develop, calculate and coordinate support activities of the
company, e.g. hotlines, user helpdesk, internet- and intranet platforms x| x x
All sectors (F4.9) = S — e z - - -
SMLEs Systems support, Provide, update and administer ICT system- and user information and -
b he'zd‘?s_k and  resources, e.g. manuals, support decuments, patch (F.4.2)
in
[a;nﬂg Support and advice customers and users within company support and . .
: helpdesk tasks and follow up complaints (F.4.3)
Instruct ICT support staff and users on new systems, safety, security, - - [
application changes, potential problems etc. (F.4.4)
Susta Create, update and document systems- and maintenance plans (F.5.1) x x x
mai:?en::oe Maintain ICT systems and infrastructure, e.g. PCs, networks, TC i llfz
and docimantation systems, print- and copy systems (F.6.2) : |
(F.5) Report and document service work tasks following overall and company 7 % ol |
standards, e.q. working hours, material, resources, problems (F.5.3)
Ensure, select and use latest ICT product and service information and % % %
manuals, also in foreign languages (F6.1)
Error diagnosis and | Narrow and interpret ICT systems and infrastructure problems (F.6.2) % | x| ]
troubleshooting  Select and run test and diagnosis systems and software tools (F.6.3) Pl
(F.6) Remove ICT systems errors and ensure safety and security of systems
and data, e.g. repair and change t e, configure sy X X
components and software (F.6.4)
i 30 I L T
ICT business area  Generic work areas ~ Generic fields Generic ICT work tasks and skills -
of activity ICT practitioners
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Based on the detailed investigation of ICT work tasks and skills of ICT practitioners, focusing
on those with VET qualifications, profound information and material could be gathered and
processed as exemplarily indicated in the two aggregated examples below. The complete report
from the case studies furthermore provides numerous examples of ICT practitioners of all differ-
ent work areas and skill levels.

Establish, describe and present ICT marketing and sales objectives and strategies
(A.2.1)

Organise, coordinate and carry out ICT marketing and sales campaigns, e.g. fair
exhibitions, company and product brochures, advertising texts (A.2.2)

Prepare and allocate customer information, e.g. ICT product updates, latest
service offers, preparation of web pages (A.2.3)
Objects (technologically Methods, tools and Requirements, provisions,
and / or commercially) organisation regulations
Advertising and
consumer promotion

(A.2)

Product and services Cooardination of the web Comprehensive

positioning on the Internet  pages with team members communication with

Addressing designed web  Of marketing, sales and colleagues and customers,

pages tailored to the the specialist department  especially in the planning X s

company identity and the  Specification and setup of Phase

target group systems components such Creativity, but by

Effective internet search  @s the web-server access  considering companies’

engine entries Installation of standard and COrporate identity

ete. specific software Use of adequate and
components for web multimedia and web
design and support technologies

etc.

Investigate and review ICT systems and application requirements of the client and - - . .
users (C.1.1)

Determine and specify concrete hardware and software needs (C.1.2)

Objects (technologically Methods, tools and Requirements, provisions,
and / or commercially) organisation regulations

Specification of the ICT Analysis and assessment  Detailed and transparent
system based on the of latest ICT products and documentation of the work
requirements methods based on internal and

andﬁ:;‘:rll)::?tiﬂ Determination of needed  Development and overall regulations, e.g. as o % .
g hard- and software description of (parts of) the Specified in the quality
(C.1) equipment of servers, PCs, solution in cooperation with handbook of the company
storage system, periphery the team manager, orin an 1SQ
Test of relevant systems colleagues and customer  etc.

and software development Analysis of specific
tools problems of the hard- and
etc. software requirements

Recommend adequate and tailored ICT solutions to the customer (C.1.3) X x X

Write (parts of) the technical, ICT system and functional specification (C.1.4) X X X x

fig. 6-14: Examples for “Generic ICT work tasks” aggregated from the detailed work task analyses

Beside the significance of these detailed ICT work tasks and skills descriptions for the design
of work oriented ICT curricula, these results are a very important ‘direct’ source for ICT training
institutions with regard to the design of project and ICT business and work process oriented
learning units. The results from the case studies in ICT training institutions revealed that one of
the major challenges for ICT teachers in vocational colleges - beside their daily teaching duties -
is to get and prepare adequate information and teaching material related to the actual or pro-
spective work practice of their trainees. Traditional reference books only rarely include such
work process related material and material didactically prepared in view of business and work
process oriented training is barely available for vocational education and training.
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6.4 Aggregation of a European framework of ICT skills and the pro-
posal of generic ICT job and skills profiles as a basis for Euro-
pean ICT qualifications

The description of a skills framework from the viewpoint of vocational education and training
is an essential step for observing and further improving the skills supply and demand in Europe
in both terms of quantitative and qualitative aspects. As comprehensively laid down in the previ-
ous chapter and focusing on the coverage of ICT practitioner skills in Europe existing frame-
works currently neither adequately reflect latest ICT practitioner work and employment devel-
opments nor do they provide an intelligible orientation for prospective and work oriented Euro-
pean ICT qualification strategies and concepts. A mutually agreed European ICT skills frame-
work would serve as a widely used scheme for ICT work and skills definitions at different levels
and in sustainable ICT business and work areas. Major objective of a new ICT skills structure
from a VET perspective, however, is its referential function for the development of European
ICT qualifications that adequately consider national differences based on the principle of sub-

sidiarity.

ICT practitioner
European i European
ICT skills correspond to ICT qualifications
framework ICT training framework
i o qualifications
Defined by skill level (VET, HE, CVT) Defined by qualification level

and skill specialisation . s REEeE
3y P ; and qualification specialisation

... A

fig. 6-15: Towards a European framework of ICT skills and ICT qualifications

The description and delimitation of work and skill requirements in a "profiling process" (clus-
tering) is a big challenge, especially in highly dynamic business and work areas such as ICT.
Furthermore, the ICT skills profiles need to cover the skills requirements of ICT practitioners of
the ICT sector and ICT user sectors in Europe - in particular of small and medium enterprises
too. A precondition for the adequate nomination of the ICT skills profiles is the description of the
ICT skill needs within a comprehensive skills framework covering the skills specialisation and
levels.

Therefore, one of the most significant results of EUQuaSIT in terms of transparency and im-
proved European occupational mobility and skills development (cf. Commission's Action Plan
for skills and mobility) is a new, work oriented structure of generic work areas in the ICT busi-
ness area, entitted GAHFA. Developed on the basis of comprehensive primary empirical and
secondary analyses in five European countries the reference structure defines and describes

e the broad ICT business and employment area;
e six generic ICT work areas with phases of activity and
o the ICT work tasks and skills of ICT practitioners at different skill levels.

The profiling for different skill levels in terms of these "ICT skills profiles" can firstly be under-
stood as a standardised definition and qualitative description of the current ICT skill needs and
job profiles. Secondly and because these occupational ICT skills standards ought to correspond
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and decrease the mismatch in regard to existing ICT qualifications, the results can be under-
stood as one important precondition and reference for the development of a common European
"Framework of ICT qualifications" as a basis for prospective and more work oriented ICT qualifi-
cations and curriculum guidelines, especially at vocational education and training (VET) levels.

The following paragraphs try to summarise the project discussion on the development of ade-
quate generic ICT skills profiles at different skills levels aggregated from the large variety of ICT
skill needs and job profiles in companies.

ICT skills framework (1) ICT qualification framework (1
q
ICT business area  ICT work areas = ICT skill profiles Fields of Fields of training = [CT qualifications
(Minor group) (Unit groups) L2 L3 L4 L5 LB education L2 L3 L4 L5B L5M
ICT marketing, ; : : ; ICT marketing, : : : :
consulting and sales 2| %lnls consulting and sales i et el I
ICT business and 2] | N s ICT business and Gl ] el
project management RRRN project management EEE B
Cal Bl il B ICT practitioner ol -4 (M
occupation areas
and ICT skill
rofiles
ICT systems and %2 2l 2 2 P ICT systemsand 2 2 2 2 2
application w EEE correspond to application EEEE B
lnformali_cm and development a1 g e il Information and development il hcall i Il Ml
Communications ICT education Communications
Technology and training Technology
(ICT) fields and ICT (ICT) %
ICTintegration  * 7 2 7 7 qualifications ICT integration i R
1CT sector and and administration E : : : : (VET, HE) and administration ™ : : : :
ICT user industries
(SMLEs)
ICT infrastructure  * 7 7 7 7 ICT infrastructure  © 2 7 7 7
and installation ™ W W = = andinstallaton ® ® ® ®H N
- 0 B 1 - - T T 7
ICT support and 2 (2 2 a2 ICT support and e el e
systems service EEEE®N systems service EE R B
e e Bl & o i [l e

fig. 6-16: Correspondence of ICT practitioner occupation areas and ICT skill profiles and ICT education and training
fields and ICT qualifications (VET, HE)

The variety of ICT job titles and ICT qualifications in Europe

Some of the investigated companies explicitly worked out a staff and career development
plan for ICT practitioners. The table below indicates one example with five distinguishable ICT
practitioner groups and levels respectively. Each ICT practitioner of the enterprise is allocated to
one of these groups, for instance in order to fix and justify the wages of employees. In practice
certain overlaps exist in order to justify one or the other skill. Like shown in another short exam-
ple, often a certain work experience allows practitioners with lower qualification levels to reach
more senior ICT jobs and positions.

e Product managers / Diploma Master in Informatics - Theoretical Informatics (level 5M) ;
experience, 2 years

e Product managers / Diploma in Informatics and Automatics (level 5B) ; experience 4 years
e Product managers / Diploma in Computerized System (level 4) ; experience 8 years

However, as indicated in the example below, in most companies a clear correspondence be-
tween the qualification and the skill level in the company exists.
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ICT job profiles Junior Developer /

Category

Qualification

EDP professional
experience

EDP skills

Software development
and methods

Intensive knowledge
Industrial sectors

Functions

Project leading
Training
Customer care
Acqguisition

fig. 6-17:

Junior Consultant

According to following
levels

<1 year

Developable basic
skills, programming on
demand, consultation
based on instruction

System Developer |, Il /
Application Developer |, Il

University or applied
university (without
degree) or vocational
training

at least 1 to 2 years

Basic EDP knowledge in
various areas and
profound knowledge and
project experience in at
least one area

Ability:
- autonomous
development (medium
complexity ),

- simple analyses,

- test planning and
realisation.

System Analyser /
Consultant

University or applied
university degree

at least 5 years

Comprehensive EDP
knowledge and practical
expernence in various
areas

Knowledge of common
SW development
techniques and methods

Intensive knowledge in
one specific area

Sector specific
knowledge and know-
how

Autonomous functioning
at the customer (also as
independent consultant)

Ability:
- Own project realisation,
- leading projects.

Guarantee and
experience in expressing
and presenting resulits to
the customer

Senior Analyser /
Senior Consultant /
Manager Competence
Centre

University or applied
university degree

at least 8 years

Comprehensive EDP
knowledge and practical
experience in various
areas

Knowledge of common
SW development
techniques and methods

Intensive knowledge and
longtime experience in at
least one specific area

Sector specific
knowledge and know-
how

Self responsible
realisation of projects,
studies and difficult
consulting tasks

Ability:
- Project leading,
- Managing staff,

Ability to pass on specific
know-how to others

Supporting acquisition
tasks

Principal Analyser /
Principal Consultant

University or applied
university degree

at least 8 years

Very comprehensive
EDP knowledge and
practical experience in
various areas

Detailed knowledge of
common SW
development techniques
and methods

Intensive knowledge and
longtime experience in
several specific areas

Sector specific
knowledge and know-
how

Self responsible
realisation of projects,
studies and difficult
consulting tasks

Ability:

- Project leading,

- Managing staff.

Ability to pass on specific
know-how to others

Undergoing partly difficult
acquisition tasks

Example for the description of ICT skills profiles and levels in a medium enterprise of the ICT sector

For the profiling of ICT skill needs described within the skills framework current ICT job titles

and qualifications of ICT practitioners in Europe were exemplarily listed and evaluated at all skill
and qualification levels and assigned to the work areas of ICT skills framework (of course there
is a partly great number of ICT job titles in the countries). In summary the investigations allow to
allocate a choice of ICT job titles and functions each covering a certain set of tasks and skills
needed to perform and fulfil everyday work. Gathering and investigating these ICT job roles as
done with the case study surveys is an important indicator for the “profiling” process within a
skills framework. It becomes obvious that the job roles vary in terms of breadth and depth of the
areas and tasks associated with the jobs. Depending on the business area, for instance in
smaller companies usually the job roles cover broader ICT work areas and fields of activity.
However, since the job titles chiefly represent work responsibilities of specific companies or ICT
business areas, they need to be abstracted and rearranged to overall occupational and skills
profiles respectively, considering the empirical findings in terms of ICT skill needs and levels.

In regard to the involved ICT practitioners the examples of ICT job and qualification profiles in
the two economic-technical oriented ICT work areas show more or less comparable profiles.
Questions, how far all results and skill needs of these two ICT work areas can be summarised
are thereby not only of high importance for an adequate structure and set of the ICT skill needs
in general, but likewise in the context of the evaluation of ICT qualification profiles. As described
above, based on the European questioning the company evaluation of the current ICT qualifica-
tion profiles for both ICT work areas complementary to the case studies results are also relevant
to ascertain industry’s skill needs.
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fig. 6-18: Variety of ICT job titles and ICT qualifications of ICT practitioners in two generic ICT work areas
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The complete picture gathered of the variety of ICT job titles and ICT qualifications in Euro-
pean countries and in all work areas of the ICT skills framework can be found in the Annex of
this report.

Aggregation of generic ICT skills profiles in the structure of the GAHFA framework

The ICT practitioner skills profiles set out professional competences linked to a respective
profession or job. In its generic form they subsume on joint skills requirements for the perform-
ance of one or several relative jobs (set of skills). It respects the comprehensive ICT work and
skills requirements from the sphere of work and enables them to be reflected in the VET strate-
gies, concepts and programmes. Generic ICT job and skills profiles provide comprehensive in-
formation about the content of a job for which performance trainees and students are qualified.
It is a starting point for the determination of qualification requirements that education in an ap-
propriate education programme should meet.

In compliance with their description, the generic ICT job and skills profiles correspond to a
group of related jobs and occupations or better to the set of work activities. Coping with these
activities stipulates competency for a professional activity in the given field or rather in a broadly
conceived field. Concrete skills profiles are based on the expression of skills requirements for
particular jobs and thus reflect the skills and knowledge required to carry out a certain set of ICT
work tasks.

As indicated in the overview as ‘CS’, the generic ICT skills profiles at level 5 and 6 have not
been developed from the EUQuaSIT project work, since the activities focused on sub-degree /
VET levels, but from the European Career Space Consortium (CSC) that developed “Generic
ICT skills profiles” as an orientation for qualifications at higher education level (cf. CSC / Cede-
fop 2001).

This work orientated way of setting and describing occupational standards through the nomi-
nation of ICT skills profiles within the skills framework therefore provides an open platform for
updating, developing and assigning ICT skills profiles and therefore flexibly and prospectively
responding to emerging ICT skill needs. In detail the following examples of generic ICT skills
profiles of the levels 2 - 4 are described in more detail (see one example below and in the An-
nex of this report):

o "ICT marketing" at skill level 4

e "ICT content and knowledge management" at skill level 4
e "ICT systems and application development" at skill level 4
e "ICT systems and application development" at skill level 3
e "|ICT systems and application development" at skill level 2
e "ICT integration and administration" at skill level 3

e "ICT infrastructure and installation" at skill level 2

e "|ICT support and systems service" at skill level 3.
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Generic ICT skills profiles Generic ICT skills profiles | Generic ICT skills profiles Generic ICT skills profiles | Generic ICT skills profiles

ICT business area Work areas

level 2 level 3 level 4 level 5 level 6
x ICT marketing
ICT marketing management (CS}
ICT marketing, . -
" ICT marketing, ICT marketing, X ICT sales management
mnsu!hn(gg?nd sales consulting and sales consulting and sales {CT consuling {CS)
IT business consultancy
ICT sales (cS)
ICT business and
ject management
Froee 9 ICT project management
ICT qualit ©s)
quality
ICT business and ; T management
: ICT business and ICT business and
project m;nagement project management project management 1CT content and ICT management (CS)
knowledge
management ICT content and
S knowledge management
-business
ICT business areas management
n ICT service Lﬂmﬁf’ sl Fm“m&f :devebpmml
= Information systems Sevgopment 135)
and applications o
PP e o development Software and application
= Communications ICT systems and development (CS)
systems and application
applications eT development Busi ity Software architecture
1 ‘systems and <
» Sector-specific ICT application ICT systems and Datab | |development and design (CS)
solutions sadal t application inisiration
P St and administration
= Internet and intranet (C) = Web design Multimedia design (CS)
applications Multimedia desi
ign
s E-business and e- : 5 2
commerce Multimedia design Preduct design (CS)
n Data management
and databases Eﬂmmui:an natwork Aulnrrmr?re software
evelopmel engineel
n Networks systems - wd
and solutions
u ICT security |CT integration and
solutions saministiztion
» Business (process) ICT integration - Integration & test/
applications and administration  [' I1tedration and ICT integratian and E:'"fibanb“m‘m implementation & test
engineering (CS
» Industrial IT systems © i L,
» Embedded systems ICT testing
and contral
n ICT training
solutions Systems specialist (CS)
ICT infrastructure and
» ICT manufacturing Installation Radio frequency (RF)
engineering (CS
Muttimedia ICT infrastructure and Network design and s =)
. installation installation
applications ICT and Digital design (CS)
ICT infrastructure installation - g g
= Consumer and installation Network planning and ICT industrial systems
installatio desi
electronics (E) el bl SRR Data communications
m. angineering (CS.
Communications ICT consumer s peilcs)
nning and installation | | electronics desi
All sectors pleminig s Digital signal processing
SMLEs application design (CS)
ICT security design
Communications
network design (CS)
ICT support and
systems service
g;";ﬂ‘;‘:ﬁ Netwark administration
ICT support and
ICT support and systems service
systems service d E:m“ Technical suppert (CS)
(F) ICT user support
Web administration ICT training
ICT operation
ICT business area Wark areas Ganeric ICT skills profiles Generic ICT skills profiles  Generic ICT skills profiles Generic ICT skills profiles Generic ICT skills profiles

lavel &
B EUQuaSIT 2004

level 2 lavel 3 level 4 level 5

fig. 6-19: Nomination of “Generic ICT skills profiles” in the European GAHFA framework (*CS Career Space)

In accordance with the underlying skill model each ICT skills profiles provides a description of
the following categories:

e The title and level of the generic ICT skills profile,
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e examples of job titles and qualifications (country),
¢ a work and profile description,
¢ alist of complementary soft skills,

o technical ICT skills in the fields of activity and generic work tasks linked to the ICT busi-
ness, technology and work area,

e cross work area technical basic ICT skills complementary to the technical ICT skills in the
profile specific ICT work area and

e a career roadmap and future work opportunities.
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1. Generic ICT skills profile
ICT systems and application development (L3; ISCO L2)
2. Examples of job titles and qualifications (country)

= Software developer

= Programmer

s Assistant software specialist

3. Work and profile description

& Computerized system (CZ)
= Information technology specialist in application development (D)
= |nformatics technician (P)

'ICT systems and application development’ is a comprehensive work area covering far more than just mere individual programming er coding. In these work area
Informatics practitioners work in systems and software development teams that design, realise, update, test, integrate and maintain individual, enterprise, customer,
sector-specific and standard applications using existing modelling and engineering methods, development tools and languages, (0).D.B.M.S. ({cbject-orientated)
database management system) etc. Depending on the real ICT business area the work can cover also embedded systems solutions, specific telecommunications
applications, multimedia and internet applications etc. The work tasks are carried out based on comprehensive analyses and descriptions of what is needed by the

market, a specific sector or a specific customer.

Informatics practitioners at this skill level take over responsible parts in this work, usually as self-organised team members. In practise permanent contacts to the
project and team manager and ICT business and technical practitioners within our without the company are important, e.g. ICT consultants, ICT infrastructure
practitioners, research groups etc. In the daily work processes the transfer of the technical and business requirements to be clearly defined in the “technical
specification” into a consistent “data processing specification” is crucial for the final success of ICT systems and application development as well as the final
integration and deployment process. Primary criteria for the software solutions are reliability and usability. Furthermore the work as part of a team often runs under
time constraints and must be constantly well communicated, reported and documented.

4. Soft skills

Behavioural and personal skills

Flexibility

Self learning

Motivation and commitment
Stress resistant and emotion
Responsibility

= Quality awareness

= Work organisation

Cross sechon and basic work Skills

* Commercial and market awareness
= Customer orientation and relationship
» Company and business organisation

Soft and method skills

= Communication

® |anguages and culture

= Collaboration and interaction
® Teamwork

= Analytical and reasoning

= Decision making = Work safety and health protection * Problem analysis and solving
= |nitiative and attention = |abour law and data privacy & Context and causal connection thinking
= Professional attitude * Environmental and resource awareness * Documentation and presentation

5. ICT systems and application development skills
... In regard to the fields of activity and generic work tasks

* Analysis and consulting
= |nvestigate and review ICT systems and application requirements of the
client and users
= Determine and specify concrete hardware and software needs
= Write (parts of) the technical, ICT system and functional specification

= Systems- and work planning
= Manage and specify own work and project priorities using project
management tools
= Test, choose and set up software and systems development tools
= Design and conception
= Create and specify concepts, prototyping, data structures, access, data
base models etc.
= Programming and implementation
= Determine and describe software units, methods, attributes, modules, IF'O-
parameters etc.
= Code, adapt and document systems, software and database applications,
e.g. in 3GL and with 4GL IDEs, embedded SQL
= Design, develop and implement graphical user interfaces as well as web-
based applications
* Software adaptation and testing
= Run, interpret and document ICT systems and software tests by using
various test tools, methods and data
= Describe opportunities and undergo bug-fixing, sy
software adaptation
=  Configuration management and documentation
= Write (parts of) the installation and user instructions and ICT systems and
application manuals
= Document, version and register new systems, software and database
applications (configuration- and report management)
= Document the work following overall and company standards, e.g. info
and help centre, change management

upgrading and

6. Cross work area / basic technical ICT skills

... linked to the ICT business and technology areas

= Information systems, applications and services (IT) (PCs, storages, servers,
systems software, operating systems etc.)

= Communications systems, applications and services (CT)
(fixed and wireless networks, mobile systems, voice, data etc.)

= Sector-specific ICT solutions (automotive industry, financing and banking,
graphic/media industry, health etc.)

= Internet and intranet systems and applications (web design, service providing
elc.

" E-bislness and e-commerce solutions (B2B, B2C etc.)

= Data management and solutions (process databases, backup and
recovery systems etc.)

= Networks systems and solutions (LAN, ATM etc.)

= ICT security solutions (antivirus, firewall, VPN etc.)

= Business (process) systems and applications (CRM, ERP etc.)

= Industrial IT systems (industrial and process automation etc.)

= Embedded systems and control (diagnostics, monitoring etc.)

= Multimedia systems and applications (video, simulations etc.)
= Consumer and entertainment electronics (computer games ete.)
= ICT training solutions (customer seminars, blended learning etc.)
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ICT commerce and business

» Compare standard and specific ICT solutions (e.g,
performance, business areas, architecture,
efficiency, profitability)

= Describe the impact of innovative ICT
devel ts (@.g. | software, internet,

services)
= Collaborate within customers quotations,
consulting, contracting and project processing

= Self-responsible and project related support of
customers and users

= Provide project data for the invoicing and
accountancy

7. Career roadmap and future opportunities

ICT infrastructure and installation

= Provide, install and up-grade basic ICT systems
(e.g. PCs, printers, servers, operating systems,
drivers, communications systems)

» Differentiate and describe important interface and

bus systems (e.g. RS-232, RS-485, ISA, PCIAGP,

SCSI, UsB)

= Differentiate and describe ICT infrastructure and
network structures and technologies (e.g. LAN,
WLAN, ATM, Ethernet, Token Ring, ISDN)

= Provide and connect basic communications and

telephone systems (e.g. analogue, modems, ISDN,

DSL)

ICT support and systems service

= Calculate and menitor standard ICT service and
support activities (e.g. hotlines, user help desk,
internet and intranet forum)

Describe support and communication channels
(e.g. customers, business pariners, suppliers,
colleagues)

Up-date and optimise basic ICT systems (e.g.
hardware, operating systems, drivers, firmware)
Undergo simple troubleshooting and maintenance:
procedures (e.g. for PCs, printers, databases,
networks, communications systems, standard
software applications)

Due to the rapid developments and changes in technologies, methods and process organisation, practitioners in "ICT systems and application development’ must be
aware of the need of lifelong learning (LLL) both, in terms of primary informatics and technology subjects as well as overall aspects like ICT business process and
market developments and trends. Based on some years work and project experience at this skill level next stage of a career in the work area 'ICT systems and
application development’ is described in the ICT skill profiles at skill level 4. This role, on the one hand, involves more self organised and responsible project
management and commercial work and, on the other hand, the design, development and support of more complex and specific applications, e.g. in the fields of
internet and e-business solutions, GUI design and development or configuration and test management.

fig. 6-20:

Generic ICT skills profile ‘ICT systems and application development (L3; ISCO L2)

EUQuaSIT

Recommendations on European ICT qualifications
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Some more examples of generic ICT skills profiles for each work area can be found in the
Annex of this report.

One of the crucial aims of EUQuaSIT was to identify, structure and classify ICT work areas in
companies. The results comprehensively presented above could be objectified based on the
concrete results of the empirical case study surveys in European companies and ICT training
institutions. The developed ICT skills framework by the project partners of EUQuaSIT is of cru-
cial importance of combining in a comparative way information on skills and educational attain-
ment on the one hand and occupations and job needs on the other hand. Some more transpar-
ency on ICT practitioner skill needs have been achieved that is finally and together with the
other previous results the basis for the recommendations on European ICT qualifications. In this
way the framework shift to a position where it is conceived as a reference describing the re-
quirements of the national systems of qualifications in all countries of Europe. Concretely, the
generic ICT skills profiles will play an important role for the development and implementation of
the new ways in ICT vocational education and training (VET). Within each national system they
should play a key role as far as initial and continuing VET are concerned.

The ICT skills framework takes also into account that such a reference is not only needed for
formal qualifications but “for the sake of recognition in a wider, social sense” (CEC 2003, p. 4).
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7 Aggregation and description of a European “Framework of ICT
qualifications” and ICT curricula for vocational education and
training in Europe

The European "Bruges-Copenhagen-Process", like the "Bologna-Process" for higher educa-
tion (HE), aims at an increased cooperation and transparency in the field of vocational educa-
tion and training (VET), which is one major precondition for adequate recognition procedures of
qualifications and training credits. However, one needs to consider that national education and
qualification strategies and structures in Europe still differ, often considerably. This is due to the
fact that vocational education and training systems - like education systems as a whole - dy-
namically develop and change within each national socio-economic and historical context. The
European Communities (EC) have considered this fact by the "principle of subsidiarity”, so that
each member state is autonomously in charge for educational policies by voluntarily participat-
ing in common European action in this field. Nevertheless, the activities within the "Bruges-
Copenhagen-Process" stress the importance of moving towards cooperative and mutually rec-
ognised European VET activities rather than just focusing on national education policies (“zones
of mutual trust”). However, there certainly still is a lack of concrete contributions to that crucial
process.

The thematic surveys and investigations of the EUQuaSIT project provide a fundamental em-
pirical basis for some overall and domain-specific conclusions on European ICT qualifications.
The comparison and company evaluation of actual ICT qualifications in the partner countries as
well as the profound analyses (case studies) in companies and ICT training institutions allow to
generate a comprehensive picture of the actual ICT work practice, ICT practitioners skill needs
and prospective ICT (practitioner) qualification concepts in Europe. By interpreting, comparing
and aggregating the broad and detailed outcomes of the five project partner countries, Euro-
pean reference material have been developed that support various stakeholders in their interna-
tional, national and regional initiatives such as:

¢ Estimation of the demand and tailored supply of qualified ICT practitioners based on a
common European view of ICT business and work areas and levels for ICT practitioner
skills and qualifications,

o description of specifications and commonalities of ICT practitioner work and skills re-
quirements in complex ICT business and work processes in various sectors and business
areas,

e ICT work area and skills demand oriented design of ICT qualifications and curricula based
on European (reference) ICT qualifications in different qualification areas and levels,

o provision of ICT skills and qualifications material to companies (especially also SMEs) and
ICT training providers and, therefore,

e more transparency of “good practice” ICT qualification and training concepts and didac-
tics, e.g. up-dating goals and contents, teaching methods, media equipment, teacher
training, need of specific training concepts for disadvantaged people.

The following chapters summarise all comparative analyses towards the development of a
European (reference) frameworks of ICT qualifications. The procedure of analysing and asking
the work practice is in line with the overall approach of the project, namely to investigate and
implement the interaction of ICT practitioner skill needs and ICT qualifications supply. Corre-
spondingly and based on these objectives at European policy level, the development of Euro-
pean (reference) structures of ICT skills and qualifications support the targets concerning com-
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mon qualification strategies, e.g. especially by the definition and description of generic (refer-
ence) ICT skills and qualification profiles at all levels.

In this context it can be stressed that within the written questioning many companies sup-
ported the objective of common European standards for ICT qualifications and curricula. In little
dependency of the level and country an average of more than 50% of the companies state that
a European standardisation of ICT qualification profiles is urgently necessary. Divided by quali-
fication levels the outcomes indicate that the higher the level of qualification, the higher is the
proportion of companies stating there are such European initiatives needed. For VET profiles at
level 3 an 2 the proportion is slightly lower with 50% of the companies that rather would "save
national standards" of ICT training and qualification. One primary reason for this appraisal can
probably be seen in a lack of mutual European trust in what concerns strategies and concepts
of a common way to European wide accepted skills, training and curriculum frameworks. How-
ever, saving national standards does not necessarily mean that common European vocational
qualification concepts and frameworks should not be taken into account for national and re-
gional action.

7.1 Matching the “Framework of ICT practitioner skills” to a new
European “Framework of ICT qualifications”

A European ICT skills framework has been developed and described representing the overall
ICT skill needs of concerned industries. Taking into account the educational conventions shortly
described above, it remains a European challenge to create and further concretise ideas to-
wards a comprehensive European framework of ICT qualifications, e.g. in terms of tailored
qualification profiles / descriptors at adequately defined qualification levels and transparent
learning outcomes / standards including meaningful certificates of acquired ICT skills. Major
objectives of such a reference framework of ICT qualifications are, on the one hand, to provide
the labour market with transparent information on available qualifications for ICT practitioners
and, on the other hand, to improve the training-employment transfer of individuals.

Within the current European debate in the scope of the above mentioned "Bruges-
Copenhagen-Process" on reaching a common view on vocational education and training strate-
gies one of the major challenges have been the definition of the term ‘qualification’ and zones of
mutual trust (cf. CEDEFOP 2003, p. 12 et seq.). In its 1st report the European “Technical Work-
ing Group for Credit Transfer in VET” states that:

“...qualification can be considered as a sum of courses made up of units and modules and
consequently a certain number of credits. Another approach sees qualification or vocational
programmes as the result of the student learning activities, which are based on modules, corre-
sponding to areas and competences of working life. A third group sees qualifications as certifi-
cates or diplomas or other evidence linked to the delivery and assessment of training received.
The discussion on qualifications is closely linked to the on-going work on qualification frame-
works” (ibid.).

The report then goes on to say that

“Qualifications systems include all activities that result in the delivery or recognition of all
types of learning. These systems include legal frameworks, curricula, institutional arrangements,
quality assurance processes, assessment and awarding processes, skills recognition and other
mechanisms that may refer to the labour market and/or education and training. A qualifications
framework is an instrument for the classification and definition of qualifications according to a
set of criteria for levels of learning and/or skills. This set of criteria may be implicit in the qualifi-
cations descriptors themselves or made explicit in the form of a set of levels descriptors. The
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scope of frameworks may be comprehensive of all learning achievements and pathways, or
may be confined to a particular sector or area, e.g. higher education, initial education or adult
education and continuing training. Some frameworks may be based in legislation whereas oth-
ers are based on consensus with links to regulations. All qualifications frameworks, however,
establish a basis for information on quality, accessibility, linkages and public or labour market
recognition of qualifications within a country and internationally” (ibid., p. 13).

As comprehensively described in the previous chapters existing ICT qualifications and curric-
ula at VET levels indicate a couple of differences in European countries with regard to the quali-
fication levels, the number of ICT qualifications at each level and the main content of ICT quali-
fications. The analyses and outcomes chiefly point that a detailed comparison of current ICT
curricula requires an enormous effort because comparable standards in a common European
perspective do not exist. On the other hand, the ICT qualifications to be achieved contain a wide
range of similarities. Therefore it is not surprising that the demand and evaluation of national
ICT qualifications also indicates a comparable picture. Together with the findings from the case
studies in companies and ICT training institutions, the results allow a transfer to common Euro-
pean ICT qualification standards.

For the concretisation of a European (reference) ICT qualification framework the matching of
ICT qualifications with ICT skill profiles at different levels is a vital process (in sense of a particu-
lar sector or area as stated above). In terms of European transparency, all the different qualifi-
cation and training systems in Europe (and therefore the study and training suppliers) need a
reference to which they can appraise and evaluate their qualification programme offers and cur-
ricula. The generic ICT skills profiles constituting the skills framework therefore provide the fun-
damental reference, beside other criteria, for the determination and description of adequate ICT
qualifications.

However, we need good criteria and an adequate structural approach to clarify the relation-
ships between needed ICT practitioner skills and qualifications and correspondingly for the de-
cision of the profiling of qualifications, their occupational delimitation avoiding unnecessary
overlap and their sets of learning outcomes. In other words and in the broader sense, the ICT
qualifications and outcomes must match the ICT skill needs if not in the short term then at least
in the medium term.

The following table in principle indicates the interaction between the ICT skill needs ex-
pressed and described in the generic European ICT skills profiles on the left hand side and ICT
qualifications on the right hand side.
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ICT skills framework (1)

ICT work areas
(Unit groups)

ICT business area
(Minor group)

ICT marketing,
consulting and sales

ICT business and
project management

ICT systems and
application
Information and toveiopflt
Communications
Technology
(ICT)
ICT integration
and administration
ICT sector and
ICT user industries
( SMLEs)
ICT infrastructure
and installation
ICT support and
systems service

= |CT skill profiles
L2 L3 L4 L5 L6

o)

S

ICT practitioner
occupation areas
and ICT skill
profiles

correspaond to

ICT education
and training
fields and ICT
qualifications
(VET, HE)

ICT qualification framework (1)

Fields of - - ® |CT qualifications
: Fields of trainin

education 9 213 14 158 LSM

ICT marketing, L T

consulting and EEE E B

sales 2 i g el g
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project EEE E N

management 2 9 9 9 9

ICTsystemsand 2?2 2 ? 2?2 2

application EEEE N

Information and development (o okl fel ST (e

Communications
Technology
(ICT)

ICT integration | ot bR B

and administration ™ W W N N
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andinstallation ® ® B H ®

| R 5 ?

ICT support and T =N

systems service "EEE u
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Alternative with ISCO-88 skill levels and new EC-2004 qualification levels:

ICT skills framework (2)

ICT qualification framework (2)

ICT business area ICT work areas ®|CT skill profiles Fields of : s ®|CT qualifications
(Miner group) (Unit groups) L2 L2 L4 education Fields of training LB LC LD
; g s :
ICT marketing, - = ICT marketing, E = 5]
consulting and sales : = consulting and sales 7 ? ?
|
@
ICT business and = ICT business and ] [ m
project management ® W project management 7 ? ?
1 ICT practitioner
occupation areas
and ICT skill
= profiles
ICT systems and m = = ICT systems and B E =
dSPP’Ii:aﬁm ] : : correspond to dagz:m“_ Sl s
Information and eveicpment " s o= . Information and Byeiopment
Communications L ICT:;jugation Communications
ana training Technol
byl fields and ICT icn
ICT integration a = 5 qualifications ICT integration E =®E B
and administration = (VET, HE) and administration 7 7 2
ICT sector and
ICT user industries
( SMLEs)
= g
ICT infrastructure : : o ICT infrastructure " =B =
and installation m m N and installation ? 7 7
n
B
L]
ICT support and H = = ICT support and E B =
systems service = : systems service ? ? ?
L
fig. 7-1:  Correspondence of European frameworks of ICT skills and ICT qualifications
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The two alternatives presented above are based on the EUQuaSIT five level solution as well
as the latest 'Political agreement on the Council's common position' of May 2004 (CEU 9716/04
- ETS 42 CODEC 753) as indicated in the level structures below.

ICT practitioner skill level ICT education and qualification level
“skilled" “high skilled" VET HE
ISCO-88 Skill level ISCED-87 Education level
L2 L3 L4 L- L3 L4 LS L6
A & L X Practitioner 1 X : 2
CEC 2002 Professional qualification level skill level Qualification level (CEC 2002)
L2 L3 L4 L5 L2 3 L4 L5
correspond to
x X X X X X x x
CEU 2004 Professional qualification level VETr fandt HE Qualification level (CEU 2004)
qualification
LB Lc LD faval LB Lc LD
® X X X X b4
EUQuaSIT Skill level EUQuaSIT Qualification level
L2 L3 L4 LS L6 L2 L3 L4 L5B L5M
X X X X x x X X X x

fig. 7-2:  Correspondence of skills and qualification levels and the EUQuaSIT five level solution
presented in a different direction (horizontal) as used for the project work

In the following chapter the concrete number of ICT qualifications as aggregated from the pro-
ject results will be presented.

7.2 Recommendations with regard to a work oriented European
"framework of ICT qualifications"

In general the design of ICT qualification profiles first of all requires a decision on their "hori-
zontal (training field) and vertical (level)" profile structure. With regard to the identified skill
needs of ICT practitioners and the challenges for the design of new and broad accepted Euro-
pean ICT profiles one answer and decision of the "vertical", level structure is fairly clear, we
need profiles at degree and sub-degree qualification levels. And especially at sub-degree level
we need qualification profiles at level 4, 3 and 2. Like the existing profile diversity has already
shown too, the answer and decision of the "horizontal" profile structure of the ICT profiles at
each sub-degree qualification level is not easy.

We need good reasons and an adequate curriculum approach for the decision of the right
profile number and the delimitations of the profiles and their sets of qualifications. Without ex-
plaining the entire diversity of theories for curriculum approaches and profile development,
these answers and decisions can basically either be more in reference to the subjects, scientific
disciplines and technology areas or more in reference to a vocational pedagogic and education
view or more in reference to the skill needs and contents of work areas. As shown by the analy-
ses and evaluation of current European ICT qualification profiles there is not only one single
way to cover and meet the needs of ICT work requirements and to ideally provide ICT compe-
tences for different people. For example the evaluation of ICT qualifications by the companies
has indicated that different types of qualification profiles and programmes can meet the de-
mand.

EUQuaSIT Recommendations on European ICT qualifications August 2004



page 136

Aggregation and description of a European “Framework of ICT qualifications” and ICT

chapter 7

ICT skills framework (1)

ICT business area ICT work areas
(Minor group) (Unit groups)
ICT marketing,

consulting and sales

ICT business and
project management

ICT systems and
application
) development
Information and
Communications
Technology
(ICT)
ICT integration
and administration
ICT sector and
ICT user industries.
( SMLEs)
ICT infrastructure
and installation
ICT support and
systems service

® [CT skill profiles

L2 L3 L4 LS L6

‘CS
]
B
|
ICT practitioner
occupation areas
- and ICT skill
= profiles
]
B correspond to
|
B ICT education
and training
fields and ICT
qualifications
[ (VET, HE)
e
L
n
m
n
|
B

ICT qualification framework (1)

Fields of

education Fields of training

ICT marketing,
consulting and
sales

ICT business and
project
management

ICT systems and
application

Information and develgpmant

Communications
Technology
(ICT)
ICT integration
and administration

ICT infrastructure
and installation

ICT support and
systems service

Alternative with ISCO-88 skill levels and new EC-2004 qualification levels:

ICT skills framework (2)

ICT qualifications

L2 L3 L4 LSB LSM

| I B |
| |
" ..
=
n
| B |
| I |
|
| |
| H B
| |
| | s
| |
]
H B B
"
| |
| | HE =
...
= .
| |
| | H B
.-
ol

ICT qualification framework (2)

ICT business area  ICT work areas ~ ™ICT skill profiles Fields of : 57 *ICT qualifications
Mirior grodp) (Unit groups) a0 s I i Fields of training 5 Biel EiS
‘Cs
ICT marketing, & = ICT marketing, = ]
consulting and sales n = = consulting and sales n ]
|
ICT business and " ICT business and n ]
project management " g project management u -
B ICT practitioner =}
occupation areas
and ICT skill
E B profiles
ICT systems and g B B ICT systems and o
application - - correspond to application : s U
Information and BeYelgnsn " == ) Information and G il -
Communications " = 'CT;?”F“,"C‘” Communications
and training Technol
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ICT integration & qualifications ICT integration E =
and administration u : - (VET, HE) and administration - [ —
ICT sector and
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( SMLEs)
= 3
ICTinfrastructure ™ ® g ICTinfrastructure m ™ m
and installation = = ] and installation ™ :
H
L
n
ICT support and " = ICT support and s " u
systems service E = N systems service ™ u
A = = |
| |
fig. 7-3: Potential structures for European ‘ICT qualification frameworks’
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But in summary and mainly in regard to the mismatches and to improve the balance between
ICT practitioner skill needs and the supply of ICT vocational education and training systems the
answer and decision for the curriculum and profile approach is clear, namely that the curricula
and profile structure need to be designed in reference to the current and prospective skill needs
of the ICT work areas. Of course, for all ICT qualification profiles and curricula the subjects or
concrete business and technology contents require a didactic reflection of the appropriate range
and depth of the skill needs and qualifications. The composition of the "Generic ICT skills pro-
files" was already realised in this sense and especially their "horizontal and vertical" profile and
level structure insofar is the relevant basis for the according curriculum decision of the profile
numbers and the delimitations of the ICT qualification profiles between and at each sub-degree
level. Consequently the recommendation and appointment in the EUQuaSIT level structure is
the structure of the "Generic ICT skills profiles" is the fundament and reference of the framework
for new European "Generic ICT qualification profiles" at VET levels with

o four generic ICT qualification profiles at VET level 2,

e nine generic ICT qualification profiles at VET level 3 and

o sixteen generic ICT qualification profiles at VET level 4 (see below).

Fields of
education

Fields of training

ICT marketing,
consulting and sales
(A)

ICT business and

project management

Generic Assistant
ICT qualifications

VET level 2

European GAHFA "Framework of ICT qualification™ (1)

Generic Technician
ICT gualifications
VET level 3

Generic Specialist
ICT qualifications
VET level 4

Technician of ICT
marketing, consulting
and sales

Specialist of ICT
Marketing

Generic Bachelor
ICT qualifications
HE level 5B

Generic Master
ICT gualifications
HE level 5M

Assistant of ICT
business and sales

Specialist of ICT
consulting and sales

eg.
Bachelor of Science in
Business Informatics

Specialist of ICT
project management

eqg.
Master of Science in
ICT marketing
management

Technician of ICT
business and project

Specialist of ICT
quality management

eg.
Bachelor of Science in

eq.
Master of Science in

ICT project
t — ICT managemaent
(B) managemen Specialist of ICT management
content and
knowledge
management
= Specialist of database
Technician of ICT development
systems and
ICT systems and application - =
icati Specialist of business G -8
d:ﬁg:m:‘:“ development sgf?cwara development | |Bachelor of Science in | | Master of Science in
(©) Technician of informatics multimedia informatics
¥ Assistant of ICT multimedia Specialist of
Information and EYStI:FI'I: aund development multimedia and web
Communications administration il
Technology
e ICT integrati Shesele i danbase | [on eg
egreton Technician of ICT administration Bachelor of Science in | |Master of Science in
and administration integration and h : : ;
D administration Specialist of ICT ICT intagration and xnplamenaton and
(D) testing test test engineering
Specialist of network
= planning and
Imh"m'ﬁrllcgécn; installation =
ICT infrastructure  [Assistant of ICT installation Specialist of ICT eg. | [ ot Betence i
and insf on infrastructure an — icati achelor of Science in aha
nd installati frastruct d aamiminicalion Bachelor of S
installation Technician of i IT networks tole comnidnication
(E) installati Bl et systems planning LLsibibtid engineering
systems installation Specialist of ICT
security design
— pecialist of ICT
Tac;g:tmandof IC; support
support and systems
ICT supportand [, iantolICT service Specialist of network | |£9: s o
systems service support and service — adminlstation Bachelor of Science in | |Master of Science in
(F) T'-‘clh"“c'a" of ICT technical support technical support
systems
scminiskrstion Specialist of ICT
training
Fields of Fields of traini Generic ICT Generic ICT Generic ICT Generic ICT Generic ICT
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fig. 7-4:  The EUQuaSIT “Framework of ICT qualifications”
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However, in correspondence to other level frameworks such as ISCO-88 skill levels on the
one hand and the latest 'Political agreement on the Council's common position' of May 2004
(CEU 9716/04 - ETS 42 CODEC 753) on the other, alternatives are feasible and also mentioned
below with three relevant ICT qualification levels (LB to LD). Therefore, there would be only one
instead of two degree levels. Advantages of such a structure are the simpler delimitation of lev-
els and more room for interpretation. A clear disadvantage is the high entrance level B (techni-
cian instead of assistant), reducing the career possibilities in ICT for low level school leavers or
disadvantaged groups.

For the qualifications at the VET levels in the EUQuaSIT level structure the table indicates
three different titles, namely Specialist (Level 4), Technician (Level 3) and Assistant (Level 2).
These terms define the level of qualification. The concrete name of the qualifications in each
field of training indicates either a one-to-one equivalence or at least a close correspondence to
the work area and skills profile, e.g. Specialist of ICT project management (VET level 4), Tech-
nician of ICT systems and application development (VET level 3) or Assistant of ICT infrastruc-
ture and installation (VET level 2).

Furthermore a second alternative is based on a different didactical approach of the number of
ICT qualifications at each level. This recommendation is also abstracted from the analysis and
evaluation of current ICT qualifications that indicates the difficulties of overlapping curricula as
well as the estimations of the companies that the number ICT qualifications at VET and HE lev-
els is sufficient in European countries.

This view leads to:
o four generic ICT qualification profiles at VET level 2,
o four generic ICT qualification profiles at VET level 3 and

e sevengeneric ICT qualification profiles at VET level 4.
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EUQuaSIT alternative with less numbers of ICT qualifications (E1):

ICT skills framework (1)

ICT work areas
(Unit groups)
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EUQuaSIT alternative with ISCO-88 skill levels and new EC-2004 qualification levels
and less numbers of ICT qualifications (E2):

ICT skills framework (2)

= [CT qualifications

L2 L3 L4 LSB LSM

EUQuaSIT ICT qualification framework (E2)

ICT business area  ICT work areas MICT skil profiles Fields of ; i SCI qualfications
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B
fig. 7-5:  Potential structures for European ‘ICT qualification frameworks’
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7.3 ICT curricula for vocational education and training in Europe

The aim of ICT vocational education is to produce skilled workers with sub-degree ICT quali-
fications and abilities that qualify him or her to work in different areas and fields of activity and to
carry out a certain (occupational) range of ICT work tasks. The ICT qualification profiles and
curriculum development guidelines emphasise the importance of qualification levels and profiles
meeting the needs of the different ICT work area and labour market requirements. The ICT
qualifications at VET levels and the structure and definitions of the ICT qualification profiles
have already been described in such a way that outcomes definitions have strong relevance to
the needed skills and profiles within the ICT and user sectors.

The identified structures and contents of the skill needs and work area oriented ICT skills pro-
files are relevant for the ICT curriculum development of the VET programmes. As seen with the
ICT skills profiles and the profiles at each level, the skill structure of all profiles is basically iden-
tical with three main categories:

¢ behavioural and personal skills, cross section and basic work skills, soft and method skills;
e |CT practitioner skills (direct ICT work area oriented profile skills);
e cross work area ICT skills (complementary to the direct ICT work area).

Following this delineation of skills, and also qualification outcomes with their structure and
contents of the ICT qualification profiles, the basis of ICT curriculum development can be de-
scribed in a common curriculum model for all ICT qualification profiles at VET levels.

This curriculum model illustrates a framework of three main qualification and content fields
that depend on level for the breadth and depth of their qualifications. Each qualification field
also shows the qualification and content structure in detail, which includes, from didactic reflec-
tion of practitioner needs, a recommendation of the (quantitative) curriculum extent, e.g. the ICT
technical qualifications cover 70 % of the curriculum.

Work area orientated ICT curriculum Technician of ICT systems development and administration (L3)
Qualification level (L2, L3, L4) Outcomes (36 CP)
Behalv iourla!l a'}'.j ba G il |hudsoﬂ AR Qutcomes: OQutcomes: Outcomes:
persona gl.iz mcations SIC WOrK qualimcations me qu;l ications behavioural and cross section and soft and
° personal qualifications basic work qualifications method qualifications
Outcomes:

Technical qualifications
related to each ICT qualification profile Ict::;‘:";::i:i';‘t’:?jg:“m
Yo

... technical qualifications

... technical qualifications ... linked to ICT business,

- et ... linked to ICT business, in the fields of activity
in the fields of activity z technology and work area
and generic work tasks lachnology and ok area and generic work tasks
Basic qualifications in Basic qualifications in Basic qualifications in Outcomes: Outcomes: Outcomes:
complementary complementary complementary basic qualifications basic qualifications basic qualifications
ICT work area ICT work area ICT work area ICT commerce ICT infrastructure ICT support and systems
5% 5% 5% and business and installation service

fig. 7-6: Structure and example of a work area orientated ICT curricula for all VET level profiles

The curriculum development guidelines are expressed as a guide to the didactically sup-
ported content development and expressed in terms of learning outcomes. This should enable
their use independent of national VET system or terminology, allowing an interpretation suitable
to the country of origin. Therefore it is important in regard to the ICT curriculum model in general
and therefore the qualifications that the separated qualification and content fields and catego-
ries only show a common structure at this overall curriculum development level. For instance
this structure is not the direct fundament to design courses or learning processes.
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The case studies in ICT training institutions clearly indicated that especially the behavioural
and personal qualifications or the cross section and basic work qualifications should be taught
integrated into the isolation of the other qualifications e.g. the next qualification field. For exam-
ple, motivation and commitment or the self learning competence can not be taught without con-
tents and depends on the didactical and methodological concepts of the training as a whole.
Also customer orientation, environmental and resource awareness or work and project organi-
sation competence must be integrated and linked, for instance, to business and technology con-
tents. All soft and method qualifications like communication and moderation or information han-
dling, documentation and presentation must have in the same way a relation to the other qualifi-
cations and contents.

Very important for the development of curricula is the definition of the outcomes of the ICT
training profiles. But apart from all these decisions it is basically open in which learning institu-
tion and place or based on which learning way and qualification concept the qualification out-
comes can concretely be achieved. In the same sense the following guidelines include recom-
mendations for developing curricula without any preliminary decisions in this direction. There-
fore the curricula can be the basis for different learning institutions and places or qualifying con-
cepts like for instance only school or work based training, apprenticeship concepts etc. In the
report of the European “Technical Working Group for Credit Transfer in VET” it is correspond-
ingly stated:

“Central to the credit transfer system is the definition of the characteristics of credits in terms of:
e Determining units which will be assessed;
o Determining the value of these units by allocating a number of credits;
o Determining what type of process or what type of output equals one credit;
e Determining the rules for credit accumulation”

“Credits can be considered first as a measurement allocated to qualification units and/or mod-
ules and/or to part or full qualifications. More specifically credit is an instrument for quantitative
measurement. Credit transfer systems, however, do not necessarily determine qualitative
equivalence in themselves. Additional efforts are necessary e.g. to build mutual trust (see also
2.3.1. below). Credits in VET could be defined and awarded according, for example to
type/areas of learning (theoretical, practical, transversal/basic skills, general education); learn-
ing outcomes (knowledge, skills, competences); learning location (in class, in apprenticeship, in
an enterprise, at home); learning context (formal/non-formal/informal); learning duration (years,
months, semesters). It is important, whatever the approach, that the objectives of provisions are
also defined in terms of (outcome based) acquired competences. The measurement basis is
part of the on-going discussion among the TWG members. The TWG is examining different
bases for measurement using the concepts of notional learning time, of learning density, of
workload, or a balance of these concepts.

“Secondly, credits can be considered as a basis for certification of (part) qualifications, or
whole qualifications, linked to corresponding reference levels and sub-levels which should as far
as possible be organised within a coherent qualifications framework (see section 3 below).
When defining the value of credits it is important to take into account the marks allocated to the
student, the notional learning time as well as the methods for valuing work-based learning ac-
tivities and prior learning experiences within the VET courses/programmes. It is also important
to mirror these elements against the expected knowledge, skills and competences required for a
specific qualification profile” (Cedefop 2003, p. 12).

“The introduction of a credit system should be facilitated by the structuring of an educational
course/qualification programme in a large number of modules which can be assessed individu-
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ally, whereby the overall assessment of a partial or full qualification profile is cumulative. Even
within a modularised system, specific ways of ascribing value to training acquired abroad are
necessary, because modules are related to national or regional training contexts and specific
legal frameworks” (ibid., p. 13).

In respect of describing qualification outcomes and level structure of the "Generic ICT qualifi-
cation profiles" further described below it is one recommendation of the curriculum guidelines to
define a corresponding structure of ICT qualification profiles and programmes by specifying
“credits” as indicated in the following model. The model indicates a structure and combination of
credit points (CP) first of all for (complete) ICT qualifications and vocational training pro-
grammes respectively with a more or less open learning organisation and different options for
mutual recognition of certificates or examinations. The model shows that the 12 CP to be
achieved at VET level 2 should be fully recognised for VET level 3 qualifications. This is not the
case between VET level 3 and 4, that is designed as an explicit “Specialist” level. However, the
complete set of 60 CP to be achieved with VET qualification is supposed to be recognised for
the higher education Bachelor level.

Qualification

Level 5M
Outcomes

Master ...
120 Credit Points

i Qualification Bachelor ...
Level 5B 180 Credit Points
Outcomes (60 CP)

Qualification
Level 4
Outcomes

Specialist of ICT ...
24 Credit Points

Qualification
Level 3
Outcomes Technician of ICT ...

36 Credit Points

0”5;‘:':?;"” Assistant of ICT ... (12CP)

Chilitis 12 Credit Points

fig. 7-7:  Certification and accreditation of ICT qualifications in view of the
European Credit Transfer System (ECTS)

Following the recommendations of ECVET the curricula need a structure and definition of
some specification of learning units. Based on the didactic approach they are defined as work
area oriented ICT learning modules. This name and structure have been chosen because the
qualifications and contents of each learning unit are geared to the description of the work areas;
also each learning unit - like a module - is part of a didactic module set that constitutes each ICT
qualification and training profile and programme. The module structure and sets show the fol-
lowing level variants, including a recommendation for valuing the ICT vocational training pro-
grammes in terms of credit points (CP):

Sets of work area oriented ICT learning modules:

ICT assistant curriculum ICT technician curriculum ICT specialist curriculum
(L2, 12 CP) (L3,36 CP) (L4, 24 CP)
- set of assistant basic modules - set of technician basic modules - set of specialist modules
- set of assistant modules - set of technician modules - set of specialist elective modules
- set of assistant elective modules = - set of technician elective mod- - set of specialist add-on modules
ules

- set of technician add-on modules

In correspondence to the model of work area oriented ICT curricula for all VET levels, and
based on didactic reflections of the qualification outcomes, these sets of learning modules can
be defined in more detail for the ICT assistant curricula at level 2, the ICT technician curricula at
level 3 and the ICT specialist curricula at level 4.
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Technician of ICT systems development and administration (L3)
Work area orientated curriculum (36 CP)

ICT technician elective module GAHFA
Davel i and admir of
g IcT
busi ip ) sy (e.g. CRM, ERP)
ICT technician elective module GAHFA

Creation, develop test and gration of cT

applications

IT technician module GAHFA
Development, integration and administration of T
networked inf i Vs and licati
ICT technician elective module GAHFA
Design, devel and ad of e- T

commerce solutions

CT technician module GAHFA
Develop test, integration and admini o of -
communications systems and applications
IT technician madule GAHFA
D test, and admi ion of T

?l!lormnllon sysramn and applications

Technician basic module
ICT support and systems service

Technician basic module
ICT inf and i

Technician basic medule

Technician basic module

ICT commerce and business ICT development and

ICT technician elective module (4 months, 4 CP)
Technician of ICT systems development and administration (L3)

Aim and content of outcomes: GAHFA
Design, development and administration of e- T
commerce solutions
Defined outcomes: qualifications and knowledge in regard to ...
® Requirement analysis and consulting of e-commerce applications

= Systems- and work planning for the e-commerce solution
Design and

1 for the e-ce solution

® Programming and imp ion of the e-cc
Test, adaptation and release of the e-commerce solution
= Development documentation of the e-commerce solution

Planning and installation of the e-commerce solution

Systems integration and configuration of the e-commerce solution
Systems testing and release of the integrated e-commerce solution
= Documentation and delivery of the e-commerce solution

® Presaentation and instruction to the new e-commerce applications

Systems administration and support of the e-commerce solution

Defined integrated outcomes: qualifications and abilities in regard to ...

u Flexibility = Quality awareness » Communication
= Self leaming = Commercial and market = Languages and culture
= Motivation and SiRIaneSS,) ) w Teamwork
commitment = Custorner orientation and ) )
o i Casietontand relationship = Creative and innovation
emaotion = Work organisation = Problem analysis and
= Responsibility » Labour law and data solving
privacy = Documentation and

= Decision making presentation

Technician of ICT support and systems service (L3)
Work area orientated curriculum (36 CP)

ICT technician elective module GAHFA
Preparation, diagnosis and repairing of wireless IcT
communications networks (e.g. GRPS, UMTS)

ICT technician elective module GAHFA
Evaluation, upgrading and doc 1 of a sector- 5T
specific software system

IT technician module GAHFA

Diagnosis, upgrading and administration of integrated T
ICT network solutions (e.g. LAN, ATM)

ICT technician elective module GAHFA
Service, optimisation and user instruction of database IcT
systems and applications

CT technician module GAHFA
Service, upgrading, troubleshooting and maintenance cT
of communications systems (e.g. CT server system)

IT technician madule GAHFA

Service, upgrading, troubleshooting and maintenance IT
of information systems, periphery and applications

Technician basic module Technician basic module

Specialist of ICT infrastructure and installation (L4)
Work area orientated curriculum (24 CP)

ICT specialist elective module GAHFA
Creation, y, test and optimisation of g d
industrial ICT including remote I and IcT
visualisation

CT specialist module
9 ing, ion, impl ion, test
and roll out of communications infrastructure and T
systems (e.g. IP-based system, CTI, wireless
infrastructure)

GAHFA

& 1o nl

ICT specialist elective module GAHFA

Conception, installation, deployment and optimisation
ofani d busi ICT network solution (LAN, IcT

ATM)

IT specialist module GAHFA
Strategic planning, engineering and configuration of
high-end information systems and individual IcT
applications

ICT iinfi and i Hlati ICT support and systems service
Technician basic module Technician basic module
ICT commerce and business ICT development and admini
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Specialist of ICT marketing, consulting and sales (L4) Assistant of ICT business and sales (L2)
Work area orientated curriculum (24 CP) Work area orientated curriculum (12 CP)

ICT specialist elective module GAHFA ICT assistant elective module GAHFA

Conception, Consulting and Coordination of ICT [ E- IeT Contribution to the Purchasing, Provision and Billing of IeT
Legislation and Government Strategies standard ICT Networks Solution
CT specialist module GAHFA ICT assistant elective module GAHFA
Management and Organisation of the Marketing, Contribution to the Promotion, Quotation, Contracting
Consulting and Sales Activities of specific IcT and Support of Gustomers for standard Software IcT
Communications Systems and Applications Applications
ICT specialist elective module GAHFA CT assistant module GAHEA
Advice and Support of tailored ICT Security Solutions Supporting the Promotion, Sales and Consulting of
e Egmplnx Networks System;y IcT Customers and End-Users of standard cT
Communications Solutions
g
IT specialist module ) GAHFA g e £ GAHFA
Management and Organisation of the Marketing, - "
Consulting and Sales Activities of specific Information IcT Supporting and Assistance of the IT Business and T
Systems and Applications Project Management
Assistant basic module Assistant basic module
ICT infrastructure and installation ICT support and systems service
Assistant basic module Assistant basic module
ICT commerce and business ICT de ent and admir

fig. 7-8:  Examples for ICT qualification profiles and modules

It is recommended that where a vendor (or vendor neutral) award can be demonstrated as
meeting the specification requirements either as a whole, or in part, for one or more component
parts within the guidelines, then the vendor award should be allowed to form a contributory ele-
ment of a relevant vocational qualification. It is recommended therefore that this consideration
be extended to allow such inclusion of vendor awards where they:

o Address the required specification of technical, component parts contributing towards a
full vocational ICT qualification,

o Fulfil the appropriate accreditation criteria.

Whilst it is recognised that vendor awards often do not allow for the assessment of work-
based competence they can be sought after by employers as they often attest to product-based
competence. The opportunity to use appropriate vendor awards in contributing to vocational
qualifications would assist in ensuring the relevance of such qualifications.
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8 EUQuaSIT final conclusions and recommendations

All the investigations of EUQuaSIT especially took into account the interaction of ICT work
and employment on the one hand and ICT education and training on the other as. The objec-
tives and the methods of the quantitative and qualitative project investigations are based on this
interaction in order to allow comparable research outcomes in a European context that suffi-
ciently consider the ICT occupation structures and data of European SMLE’s in ICT sector and
ICT user industries and the ICT training structures and data of European systems in VET and
HE as well as CVT (or lifelong learning).

-l T,

ICT work and ICT practitioner ICT education and

kill - w
employment o training

correspond to

Structures, data of Structures, data of

European SMLE's ICT training European systems

in = in
gualifications
ICT sector and (VET. HE, CVT) VET, CVT

ICT user industries and HE

.. A

8.1 Final recommendations on the prospective development of classi-
fications for ICT practitioner employment, work and skills

Some final recommendations on the prospective development of classifications for ICT practi-
tioner employment, work and skills are given from the viewpoint of the educational system and
its interaction to the employment and occupational system and its organisation. This correspon-
dence will be vital for the prospective development of either sides. The future of employment
system and the employability of workers relies on a corresponding structure of qualifications.

The definitions given as a result of the project work stressed the importance of the “practitio-
ner’ as being the overall term adequate for all skill levels. Terms such as ICT specialist or ICT
professional or ICT expert sounds like high-skilled Computer specialist or Computer profession-
als (ISCO skill level 4) and include and produce misunderstandings especially in regard to not
high-skilled ICT workers (a ICT occupation group which is often not in the focus and is quite
agreeable to be excluded). The definition of the comprehensive term and occupation group of
ICT practitioner is:

”ICT practitioners are practitioners who work with their skills and competences at
different skill levels in research, development and design, management, the produc-
tion, consulting, marketing and sales, the integration, installation and administra-
tion, the maintenance, support and service of information and communications
technology systems”

The important definition and delimitation of ICT practitioner skills and qualifications (including
ICT job practitioners) to ICT user and e-business skills and qualification should be stressed as
being vital for any further debates, e.g. within the widespread ICT skills or often called e-skills
discussion.
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- A Y

ICT job practitioner ICT job practitioner
skills qualifications

ICT practitioner
skills

S5 correspond to s
practitioner P practitioner
skills ICT practitioner qualiﬁcations
qualifications
(VET, HE, CVT)
e-business ICT user e-business ICT user
skills qualification

skills

. - o

fig. 8-1: Definition and delimitation of ICT practitioner and ICT job practitioner qualifications to
e-business and ICT user qualifications

qualification

Because most internationally available occupation data are analysed in regard to ISCO-88
(COM) also the initial project work of EUQuaSIT based on the definition and understanding of
ICT practitioners for all relevant ISCO-88 ICT occupation groups. The view on Europe’s ICT
practitioner workforce was completely revised in the EUQuaSIT project so that an innovative
contribution to the existing knowledge base on this labour market segment could be produced.
This could be comprehensively shown for the broad area of information and communications
technology (ICT). ICT means in the common understanding comprises, within the more or less
old distinction, the occupation groups of IT practitioners and CT practitioners. Often studies fo-
cus on IT and only the two ISCO-88 (COM) occupation groups 213 (Computing professionals)
and 312 (Computer associate professionals). Of course these are relevant IT groups. But it
must be underlined these are not the group of all ICT practitioners (see definitions and classifi-
cations below).

The problem of these relevant ISCO-88 (COM) ICT occupation groups is, for example for the
unit group “Electronics and telecommunications engineering technicians (ISCO 3114)” or “Elec-
tronics mechanics, fitters and servicers (ISCO 7242)”, that not all occupations of these groups
clearly belong to ICT practitioners. Otherwise other relevant and especially IT occupation
groups at skill level 2 are completely not in the “old” considered. In difference for instance to
clear ICT practitioners data and numbers “Computer associate professionals (ISCO 312) for the
mixed or missed groups we need and have to do estimations. This is also the reason for partly
very different data on ICT practitioners from European countries, e.g. collected for Eurostat’s
Labour Force Survey (LFS). One other reason is, that ISCO-88 (COM) in many European coun-
tries not used and therefore the national statistics on ICT occupation groups must transferred to
ISCO-88 groups. But like the ISCO-88 the most national classifications must be updated and
harmonized in regard to the ICT statistics.
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Occupational classification of ICT practitioners
ISCO-88 (COM) occupation groups
Level Major groups Sub-Major groups Minor groups Unit groups

o Sales and marketing managers (ISCO 1233)
Other specialist managers (ISCO 123)

: : 3 Corporate managers Computing services managers (ISCO 1236)
Legislators, senior officials and  1sco 12
Skill ( ) Producti i P i i i
managers oduction and operations managers roduchqn a_nd operations managers in ...
level- ysco 1y (ISCO 122) communications (ISCO 1226)
Managers of small enterprises - Managers of small enterprises in transport,
(ISCO 13) Managers of small enterprises (15CO 131) storage and communications (ISCO 1316)
Computer systems designers, analysts and
Physical, mathematical and Computing professionals prcaEmme s (SUO21591)
Skill  Professionals engineering science (ISCO 213) Computing professionals not elsewhere
level 4 (ISCO 2) professionals classified (ISCO 2139)
(156021} Architects, engineers and related professionals Electronics and teh icati i s
(ISCO 214) (ISCO 2144)
Physical and engineering science technicians  Electronics and telecommunications
(ISCO 311) engineering technicians (ISCO 3114)
. Technicians and associate Physical and engingeering . S R Computer assistants (ISCO 3121)
" SK'IH professionals science associate professionals {igca zassoc}ate "
evel 3 (ISCO 3) (ISCO 31) ( 312) Computer equipment operators (ISCO 3122)
Optical and electronic equipment operators Broadcasting and telecommunications
(ISCO 313) equipment operators (ISCO 3132)
Clerks Office clerks Secretaries and keyboard ing clerks Data entry operators (ISCO 4113)
(ISGRrS) (ISEC41) {ISGQ411) Calculating-machine operators (ISCO 4114)
Service workers and shop and  Models, salespersons and Shop, stall and market salespersons and
Skill  market sales workers (ISCO 5)  demonstrators (ISCO 52) demonstrators (ISCO 522) Salespersons for ICT (ISCO 5221) (CZ)
level 2

Electronics mechanics, fitters and servicers

Craft and related trades workers Metal, machinery and related Electrical and electronic equipment mechanics  (ISCO 7242)
(ISCO7) trades workers (ISCO 72) and fitters (ISCO 724) Telegraph and telephone installers and

servicers (ISCO 7244)
© EUQuaSIT 2004

fig. 8-2:  Occupational structure of ICT practitioners of "International Standard Classification of Occupations ISCO-
88 (COM)" used and named by EUQuaSIT

It is furthermore a common and unquestioned result, that ICT practitioners work in the ICT
sector and the ICT user sectors or industries and that the proportion more or less in all studies
is between 40 and 50 % for the ICT sector and 50 and 60 % for all so-called ICT user sectors.
But studies and reports often focus “facts and figures” only in view of occupations and the eco-
nomic situation of the ICT sector. In this context a mixture of sector data of “ICT employment”
and “ICT practitioner workforce” is not unusual. Therefore it is very important to distinguish ICT
practitioners and the whole employment of the ICT sector often stated as ICT employment. And
also it must be clear, like indicated for ICT practitioners from an occupational point of view, that
the ICT sector comprises the IT and CT sector. Furthermore and as used by Eurostat the ICT
sector comprises also IT and CT services and manufacturing. However there are similar statisti-
cal problems as for ISCO-88 (COM) ICT occupation groups because the economic classification
include and consider not the actual development of the new ICT sector in a adequate structure
of specific groups and classes.

The focus and the specific question is the number of ICT practitioners of the ICT sector and
not just the ICT employment. And the problem is again for instance not the clear division “Com-
puter and related activities (NACE 72)” but the mixed groups and classes with not only ICT ser-
vices or manufacturing. This problem correspond especially to large sized ICT enterprises,
which offer in a broad range for example electronics and ICT services and products. But of in-
terest for the ICT skills debate is only to clarify the proportion and specific skill needs of ICT
practitioners of the ICT sector. It seems not necessary to define the ICT user sectors although
large enterprises like the automotive industries (Manufacture of motor vehicles NACE DM 34)
today include ICT service departments comparable to ICT enterprises, so we can conclude that
these ICT departments can be entitled “ICT service”.

Following and only on the fundament of these definitions and clarifications of ICT practitio-
ners, ICT employment and ICT sector it is possible to present serious and clear “facts and fig-
ures” to the situation and development of European ICT practitioners and corresponding skill
needs as well as to discuss the shortage and gap of ICT practitioners and the mismatch of ICT
skills and qualifications. Of course a precondition are comprehensive empirical studies in the
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fields of ICT business and work of the ICT sector and ICT user sectors. However being con-
scious of the changing ICT economic development like in the last years especially forecasts of
the ICT practitioner demand and skill needs are rather difficult and remain an economic and
political problem. Therefore actual and realistic numbers of the European shortage and gap of
ICT practitioners are hardly available. Most numbers date from four or five years ago. Based on
surveys and empirical analyses carried out in cooperation with partners of EUQuaSIT and using
additional results of secondary analyses and Eurostat Labour Force Survey (LFS) data, the fig-
ures below present in a short form the most relevant number from 2000/2001 of 3 700 000 mil-
lion ICT practitioners in Europe (EU-15) and its allocation by sectors.

Workforce of European ICT practitioners
total number app. 3 700 000

2000 000

ICT user

sectors
(55%)

1700 000
ICT sector
(45%)

1550 000

150 000

||:| ICT user sectors O ICT sector O ICT services O ICT manufacturing |

fig. 8-3: European ICT practitioner workforce of the ICT sector and ICT user sectors

The described problem on presenting exact numbers based on ISCO-88 (COM) and the Eu-
rostat Labour Force Survey (LFS) data leads to the need of estimating the total number of Euro-
pean ICT practitioners. Therefore for the estimated result of 3 700 000 ICT practitioners the
number of the two ISCO 213 and 312 “IT practitioners” and different sources and proportions
where used. The share in total employment of the 3 700 000 in Europe seems also realistic in
comparison to other European and international data. To discuss this core result compared to
the results of the other studies is difficult, for instance indicated in the “e-Skills Forum” report (cf.
European e-skills forum 2004), and partly not possible because other approaches, classifica-
tions and frameworks are used, for instance for national statistical purposes such as in the
Netherlands or Germany.

More or less the same problems occur for the numbers of the ICT practitioners demand per
year because one basis and start point is the total number of ICT practitioners. Based on the
estimated number of 3 700 000 ICT practitioners in Europe and an assumption of an annual
growth of 3.5 % and an additional replacement demand of 2.5 % the total demand for ICT prac-
titioners is estimated at about 0.23 million per year. That means the 3.7 Mio. ICT practitioners in
Europe is estimated to reach 5.1 million by 2010. However, other growth scenarios depending
on the economical development are thinkable as indicated in the figure below. These compara-
tive results are impressive insofar, that an assumed linear 5 % growth of the number of ICT
practitioners in Europe leads to a considerable greater number of needed 2,2 million ICT train-
ees and students at all qualification levels in Europe compared to a 2 % growth of the ICT prac-
titioner workforce with a need of “only” 1 million ICT trainees and students. Therefore the 5 %
scenario constitutes a considerable challenge for both, the higher education and vocational
education and training systems in Europe.

The comprehensive EUQuaSIT view attempting to cover the wide range of ICT practitioner
groups aims at contributing to more reliable and harmonised statistical data collection, for ex-
ample in order to compare the stock and demand of ICT practitioners to the supply side of ICT
trainees and students in Europe. Corresponding recommendations will be given for this further
below in the context of ICT qualification strategies.
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number of needed ICT trainees and students in Europe

Three scenarios of the development of the ICT practitioner workforce and

In the qualitative view the analyses of the EUQuaSIT project lead to a new proposal for a
European “Framework of ICT practitioner skills”. The broad structure provides a recommenda-
tion for ICT business areas independently of the sector and size of companies and thus also
taking into account specifications of small enterprises in Europe. These ICT business areas are
intended as a contribution to currently discussed updates of economic-sector classification such
as NACE or ISIC. Furthermore six generic ICT work areas were aggregated from the studies, to
which the work tasks and skill needs of ICT practitioners at all different skill levels could be clas-
sified. Focus of the EUQuaSIT activities, however, was on ICT practitioners with VET qualifica-
tions. This work oriented structure may contribute to potential updates of occupational classifica-
tions such as ISCO-88 (COM) and therefore to statistical efforts in area of information and

communications technology in Europe.
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The following figure summarises the EUQuaSIT contribution to the actual debate on updating
occupational classifications ISC0O-88 (COM) in terms of ICT occupation groups by transferring
the GAHFA ICT work areas as new ‘unit groups’ to the ISCO-88 (COM) structure. The “new”
ISCO-88 “minor and unit groups” on the right hand side take into account the broad understand-
ing of ICT practitioners, so that the actual group “Computing professionals” as well as the other
relevant ICT (job) practitioner groups such as “Electronics and telecommunications engineers”
would be revised to a common minor group “ICT professionals” at skill level 4. Furthermore it is
indicated that at each skill level different “unit groups” in sense of the GAHFA ICT work areas
are relevant in order to cover all ICT practitioners at all skill levels.

ICT practitioner occupation groups
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Recommendation of new ISCO-88 (COM) ICT occupation groups

The results on ICT work, employment and occupations refer to various priority areas of Euro-
pean policies to ensure that

e the European ICT labour market concerning the demand and supply of ICT practitioners in
all sectors can be monitored based on common indicators for a mutual understanding of

the ICT practitioner workforce and that

o the skill needs of ICT practitioners can be investigated and evaluated based on adequate
quantitative, qualitative and comparative analysis instruments.
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In the EUQuaSIT project the work on prospective ICT employment and work strategies was
undergone from the viewpoint of European ICT qualification strategies and therefore directly
linked to the development of prospective ICT qualifications and here especially vocational edu-
cation and training (VET) strategies in the field of ICT. The following recommendations try to
conclude in a short form the major findings of these comprehensive and detailed investigations.

8.2 Final recommendations on the prospective development of Euro-
pean ICT qualifications

Basic questions on prospective developments of European vocational education and training
(VET) strategies currently derive from the “Lisbon goals” and the corresponding “Bruges-
Copenhagen-Process” and aim at ,investigating how transparency, comparability, transferability
and recognition of competences and/or qualifications, between different countries and at differ-
ent levels, could be promoted by developing reference levels, common principles for certifica-
tion, and common measures, including a credit transfer system for vocational education and
training.” An important fundament of this process would be the development of a coherent
European framework for qualifications to which the member states can mirror their national and
regional qualification activities, both in terms of mutually agreed levels as well as fields of edu-
cation and training.

The developed strategy for European ICT qualifications takes into account two major pro-
spective aspects. Firstly the vital correspondence of ICT practitioner skill needs and recognised
ICT qualifications having acceptance on the labour market. Secondly a European ICT qualifica-
tion framework with generic and work oriented ICT qualification profiles. In this respect the spe-
cific strengthens of vocational education and training become obvious and can be underlined.
Therefore it can be concluded that prospective vocational qualification strategies can best be
developed in conjunction with profound analyses of actual and future occupation and employ-
ment trends and the skill needs of the corresponding practitioners.

ICT practitioner occupation areas ICT education and training fields
ISCO-88 : ISCED-97
Minor Group Unit Groups Skill level Fields of Fields of Training Education level
(Business Area) (Work Areas) Education
2 3 4 - & K42 RS 16
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application K B e |CT education - application ol el Il
Information and development and training Information and development
Communications felds Communications
Technology (ICT) ICT integration b 15 P (VET, HE) Technology (ICT) ICT integration 7 el Pl 1
and administration and administration
ICT sector and
ICT user industries ICT infrastructure s e e e ICT infrastructure sl o] e e
( SMLEs) and installation and installation
ICT support and ICT support and

systems service systems service

fig. 8-7: Recommendation for a revision of European classifications and frameworks based on the EUQuaSIT
proposal on European reference “Frameworks for ICT skills and qualification”

With its outcomes and conclusions the EUQuaSIT project can contribute to this process,
namely for the specific domain and “sector’ of ICT. Based on all investigations of the current
demand and empirical surveys on ICT practitioner skill needs, that constitute a vital basis for
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prospective qualification objectives and contents, an EUQuaSIT reference proposal for corre-
sponding European “Frameworks of ICT skills and qualifications” has been developed and
comprehensively described in this report (see fig. 8-7). It illustrates the new ICT work oriented
structures on either sides and indicates how to improve a mutual European framework for ICT
qualifications and beyond. It is clearly intended and recommended with these common struc-
tures, especially in view of a prospective vocational education and training system in Europe, to
establish a work oriented qualifications focusing on the correspondence of occupational work
areas and training qualification fields.

Based on this common European ICT skills and qualification frameworks a transfer to existing
framework such as ISCO-88 (COM) as well as ISCED-97/EC-99 is has been worked out in or-
der to contribute to the debate on a harmonisation of skill needs and qualifications supply aim-
ing at decreasing existing mismatches. In addition to the changes of ISCO-88 described above,
a revision of the EC-99 fields of training is implemented in sense of concrete “ICT fields of train-
ing”. However, such a revision would not solve the level problem with a primary level structure in
the actual occupational structure and “fields of training” that are in principle “independent of lev-

els” (Cedefop / Eurostat 1999, p. 8).

=
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fig. 8-8:  Complete recommendation of integrating the GAHF A skills and qualification structures in the current
European classifications and frameworks
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The detailed analyses on ICT practitioner skill needs furthermore and within the defined
framework lead to a structure of European (reference) "Generic ICT skills profiles". Each of
these generic profiles represents the skill needs at a specific skill level and in an ICT work area.
The generic ICT skills profiles at “higher skill levels” were not developed in the scope of EU-
QuaSIT, but adopted from the results of the European Career Space initiative (cf. CSC / Cede-
fop 2001a).

The generic ICT skills profiles in its structure and contents provide - combined and based on
a work orientated approach - one major fundament for the recommendation of European "Ge-
neric ICT qualification profiles" at VET levels and in delimitation to higher professional skill and
education levels. Therefore and based on broad and empirical surveys, EUQuaSIT developed
innovative reference material on European ICT qualifications and, in cooperation with Cedefop,
it is recommended to promote these generic ICT qualification profiles and programmes as vital
step towards a new European standard.
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fig. 8-9:  Recommendation of corresponding the ICT skills and ICT qualification framework

The second crucial fundament for prospective proposals on European ICT qualifications are
existing national qualification frameworks and its quantitative and qualitative comparison. In this
context, the major European challenge in regard to mutually trusted qualification strategies is
surely given by the fact that national systems of vocational education and training have their
own and partly considerable different structures, qualification frameworks and training stan-
dards. In the figure below this is reminded by the comparison of national ICT qualification
frameworks. It is even not possible to indicate in such a picture, that in detail the curricula partly
show considerably different structures and contents, so that the comprehensive surveys of na-
tional ICT qualification strategies as well as their acceptance and realisation in companies and
ICT ftraining institutions respectively have also revealed the variety of possibilities in terms of
vocational education and training concepts.
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Furthermore the statistical data analyses provide numbers of ICT trainees and students in the
EUQuaSIT partner countries for the complete scope of the documented ICT qualification profiles
and programmes. These data had not been available yet and therefore provide an innovative
knowledge base on the dimension of the ICT vocational education and training supply in Euro-
pean countries. By abstracting these national data, that represent a proportion of about 40 % of
the EU-15 population, a stock of app. 1 100 000 ICT trainees and students at all relevant quali-
fication levels in the EU-15 can be realistically estimated.

Comparison of national ICT qualification frameworks and the EUQuaSIT reference proposal for Europe
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fig. 8-10:  Comparison of national ICT qualification frameworks and the EUQuaSIT proposal
as a new reference for Europe

In the scope of the definitions and used classifications the breakdown of the numbers of
European ICT trainees and students as well as the estimated total supply of 220 000 can be
confronted with the demand of ICT practitioners in Europe, estimated on the basis of a 3.5 %
growth and a replacement demand of app. 2.5 %, of 230 000 per year. Even though presenting
such concrete numbers is risky, the dimensions at least allow to conclude that partly announced
huge shortages of ICT practitioners certainly do not exist rather than being manageable with
certain shortages applying to specific levels or, of course, ICT business and work areas.
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fig. 8-11: European correspondence of the ICT practitioner workforce stock and annual demand on the one side
and supply of ICT trainees and students on the other in a quantitative view

In major orientation to this empirical reference frameworks and according to defined out-
comes, the EUQuaSIT results furthermore present some guidelines for the ICT curriculum de-
velopment and recommends European ICT training solutions for ICT practitioners focusing on
the three vocational education and training levels 4, 3 and 2. The European ICT qualification
profiles are further described through a didactic set of "Work orientated ICT learning modules"
and a recommendation of valuing the ICT vocational training programmes and outcomes in
terms of the European credit transfer with corresponding conclusions regarding entry require-
ments, assessment and certification, the qualifying processes and the design of ICT training
courses.

One of the additional and lasting problems addressed within the project are the still rather low
proportions of females in ICT vocational education and training and even lower proportions
amongst ICT practitioner in the companies. Therefore, the investigations clearly indicate that
any initiatives in this direction need to focus on the “transition to work” process accompanied by
the attempt to clarify that gender diversity in daily business and work processes are of high im-
portance. The results from countries like Romania and Portugal have clearly indicated that
higher female proportions are realisable. Furthermore also ICT training institutions can contrib-
ute to this process, chiefly by engaging females as teachers and trainers.

The political task now is to further stimulate the European debate on ICT practitioner skills
and qualification standards and certificates, without neglecting vocational education and train-
ing, in order to provide greater transparency and mobility across Europe for skilled workers in
this innovative and prospective economic and social area. It is hoped that the presented results
support the mutual understanding, definition, recognition and implementation of European ICT
practitioner skills, qualifications, curriculum and training standards. The EUQuaSIT results have
already had certain impact to the European debate on prospective ICT practitioner skills con-
cepts, chiefly in cooperation with Cedefop, and on this basis produced innovative European
reference material in terms of ICT skills and corresponding qualification strategies.

Therefore we finally recommend further and geographically broader surveys on ICT practitio-
ner skill needs and adequate curriculum and training solutions for ICT practitioners not only but

EUQuaSIT Recommendations on European ICT qualifications August 2004



page 156 EUQuaSIT final conclusions and recommendations chapter 8

with special focus on vocational levels and in a representative sample of European countries
(e.g. EUQuaSIT II). Within the broad dissemination activities of the project various countries,
especially in the Southern parts of Europe have signalised their interest of utilising the results of
the project. We hope that the “Recommendations on European ICT qualifications” sustainable
contribute to the prospective development of harmonised European vocational education and
training strategies and concepts.
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Annex

A. Examples of ICT job titles and ICT qualifications in the different work areas of the

GAHFA structure
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B. Examples of generic ICT skills profiles

1. Generic ICT skills profile
ICT marketing (L4; ISCO L3)
2. Examples of job titles and qualifications (country)

= |CT marketing specialist
= |CT commerce specialist

= Manager in business informatics (D)
= E-marketing developer (D)

3. Work and profile description

'ICT marketing, consulting and sales’ is a comprehensive work area covering commercial and consultancy activities with special focus on information and
communications technology (ICT) projects, products and services. At first sight this generic ICT work area seems to apply to the ICT industry only, but for instance
structural changes in companies of the ICT user industries (keyword; profit centre organisation) lead to a strengthened consideration of such work areas.
Increasingly internal’ customers of ICT departments (e.g. in banks, insurance companies, industry departments like accounting, production etc.) have the same
requirements as external customers have of their ICT suppliers in terms of the provision of advice and guidance on how to support their business processes through
the effective use of ICT products and services. Therefore this work area though covers mainly work processes of the ICT industry, but partly alse those of ICT user
industries.
The successful marketing of ICT products and services requires fundamental analyses of external and internal market and customer needs. The most important
step, however, is to translate these requirements into services and products that answer specific customer needs while providing benefits to the own company or
department at the same time. Common goal of more business and technical orientated ICT practitioners is a clear description of the business requirements within the
‘technical specification’ of the ICT solution to be developed. These combination of business and technical tasks ask for specific skills and justifies the elaboration and
delimitation of the two generic ICT work areas and corresponding skills profiles at different skill levels,
ICT marketing activities (in conjunction with ICT sales) guaranty the work flow success from the very first steps like 'ICT market analysis and -benchmarks' to the
‘conception and documentation of ICT solutions’. Within these different phases of activity and responsibilities ICT marketing practitioners closely collaborate with
internal and external ICT experts, providers and customers in order to ensure a solid market position of the company’s ICT solutions and services.

4. Soft skills
Behavioural and personal skills

Cross section and basic work Skills Soft and method skills

= Flexibility * Quality awareness ® Communication

= Stress resistant and emaotion ® Commercial and market awareness ® Languages and culture

= Responsibility = Entrepreneurship = Collaboration and interaction

= Managing risks = Customer orientation and relationship = Teamwork and mentoring

= Decision making * Company and business organisation = Conflict and consensus

= Negoliation ® Work and project organisation ® Creative and innovation

= |nfluence and persuasiveness = Work safety and health protection = Problem analysis and solving

= Professional attitude = | abour law and data privacy = Strategy, conception and planning

= Environmental and resource awareness = Documentation and presentation
5. ICT marketing skills
... in regard to the fields of activity and generic work tasks ... linked to the ICT business and technology areas

= [CT market analysis and -benchmarks

= Obtain, analyse and prepare tailored ICT market, product and service = Infarmation systems, applications and services (IT) (PCs, storages, servers,
information systems sofh . operating sy etc.)
= Contribute to, edit and review an ICT business and project plan = Communications systems, applications and services (CT)

. ) (fixed and wireless networks, mobile systems, voice, data etc.)
= Advertising and consumer promotion

= Establish, describe and present ICT marketing and sales objectives and .
strategies (e.g. strategic planning, e-marketing and e-sales, network
marketing and sales, direct marketing and sales) L

= Organise, coordinate and carry out ICT marketing and sales campaigns,

e.g. fair exhibitions, company and product brochures, advertising texts -
=  Customer consulting and acquisition L]
= Receive, assess and forward customer inquiries

= Analysis and evaluate ICT systems and applications demand of

Sector-specific ICT solutions (automotive industry, financing and banking,
graphic/media industry, health etc.)

Internet and intranet systems and applications (web design, service providing
etc.)

E-business and e-commerce solutions (B2B, B2C etc.)

Data management and database solutions (process databases, backup and
recovery systems etc.)

= Metworks systems and solutions (LAN, ATM etc.)

customers = |CT security solutions (antivirus, firewall, VPN etc.)
= Meet customers and colleagues and present tailored ICT solutions = Business (process) systems and applications (CRM, ERP elc.)
= Requirement, product and systems analysis = |ndustrial IT systems (industrial and process automation etc.)
= [nvestigate ICT business processes and determine requirement = Embedded systems and control (diagnostics, monitoring etc.)
specifications
= Coordinate, carry out and review financial and cost-benefit analyses = Multimedia systems and applications (video, simulations etc.)
= Conception and documentation of ICT solutions = Consumer and entertainment electronics (computer games etc.)
= Formulate overall data base structures using various data models = |CT training solutions (customer seminars, blended learning etc.)
= Prepare and administer product- and project specific documentations and =
manuals

6. Cross work area / basic technical ICT skills

ICT development and administration

= Differentiate and describe the architecture of ICT
systems and software solutions (e.g. Client-
Server, Mainframes, Web Services)

= Diffe i hnologies of ICT sy and
software design (e.g. machine-intimate, object-
orientation, 4GL, 3GL)

= Describe ICT sy and afr
(e.g. syst software,
communication software, specific applications,
databases, security systems)

= Adapt databases (e.g. mainly SQL in MS Access,
SQL-Server, MySQL)

i o
n S0

7. Career roadmap and future opportunities

ents

ICT infrastructure and installation

Provide, install and up-grade basic ICT systems
(e.q. PCs, printers, servers, operating systems,
drivers, communications systems)

Differentiate and describe important interface and

bus systems (e.g. RS-232, R5-485, ISA, PCIJAGP,

SCS5I, UsB)

Differentiate and describe ICT infrastructure and
network structures and technologies (e.g. LAN,
WLAN, ATM, Ethernet, Token Ring, ISDN)
Arrange and run the delivery of ICT systems and
infrastructure solutions

ICT support and systems service

= Calculate and monitor standard ICT service and
support activities (e.q. hotlines, user help desk,
internet and intranet forum)

Describe support, service and communication
channels (e.g. customers, business partners,
suppliers, colleagues)

Up-date and optimise basic ICT systems (e.g.
hardware, operating systems, drivers, firmware)
Undergo simple troubleshooting and maintenance
procedures (e.g. for PCs, printers, databases,
networks, communications systems, standard
software applications)

Due to the rapid developments in technologies, methods and process organisation, practitioners working in ICT marketing' must be aware of the need of lifelong
learning (LLL) both, in terms of more informatics and technology subjects but chiefly economic technical aspects like market developments and trends. Based on
some years work and project experience in ICT marketing next stage of a career in the work area ICT marketing, consulting and sales’ is described in the relevant
ICT skill profiles at degree level 5, e.g. Career Space. This role for instance involves more responsible consulting and strategic work, e.g. marketing and sales
strategies, product management. external product promotion.
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1. Generic ICT skills profile
ICT content and knowledge management (L4; ISCO L3)
2. Examples of job titles and qualifications (country)

= |ntranet knowledge manager
= |CT content manager
= Automotive knowledge manager

= Business manager in business informatics (D)
= [nformation management (CZ)

3. Work and profile description

'ICT content and knowledge management’ covers the design and development of technical solutions to support business processes in an organisation based on ICT
knowledge management systems. As user and customer specific solution developers the ICT practitioners camying out this work arrange the solutions in cooperation
with the user department (or company) and the ICT developers (e.g. software developers).

For instance, automotive knowledge manager deal with the key know-how of a company (manufacturer or repair workshop) and process this information with the aid
of data bases. A transparent documentation is the challenged to be tackled. The most important tasks are the compilation of process oriented data, an access-
friendly data processing and the safeguarding of a flawless information flow.

4. Soft skills

Behavioural and personal skills Cross section and basic work skills Soft and method skills

= Flexibility = Quality awareness * Communication

= Stress resistant and emotion = Commercial and market awareness ® Languages and culture

= Responsibility = Entrepreneurship ® Collaboration and interaction

= Managing risks = Customer crientation and relationship * Teamwork and mentoring

= Decision making = Company and business organisation ® Conflict and consensus

= Megotfiation = Work and project organisation = Creative and innovation

= Influence and persuasiveness = Work safety and health protection = Problem analysis and solving

» Professional attitude = Labour law and data privacy = Strategy, conception and planning

= Environmental and resource awareness = Docur tion and p tation

5. ICT content and knowledge management skills

. In regard to the fields of activity and generic work tasks . linked to the ICT business and technology areas

* Project and resource planning
s Determine and describe project objectives, work packages, milestones,

cosls elc. = |nformation systems, applications and services (IT) (PCs, storages, servers,
= Re-design of work processes systems software, operating systems etc.)
= Selection and purchasing = Communications systems, applications and services (CT)
= Purchase and provide ICT systems to the specialist teams (fixed and wireless networks, mobile systems, voice, data etc.)
® Quotation coordination and project support = Sector-specific ICT solutions {(automotive industry, financing and banking,
= Coordinate ICT work tasks and the work flow and project progress graphicimedia Industry, health etc.)

= |nternet and intranet systems and applications (web design, service providing
ete.)

= E-business and e-commerce solutions (B2B, B2C etc.)

= Investigation of communication structures and information flows
= Design of company communication structures

= Development of knowledge data bases » Data management and database solutions (process databases, backup and
= Development of tele-cooperation platforms recovery systems etc.)
= Order coordination and project support = Networks systernsl, and sollutlions (LAMN, ATM elc.)
= Describe and run measures for the evaluation and assurance of quality, =~ ® ICT security solutions (antivirus, firewall, VPN etc.)
e.g. project, system, product service etc. = Business (process) systems and applications (CRM, ERP elc.)

= Project management for projects for the safeguarding and documentation . |ndustrial IT systems (industrial and process automation etc.)
of information as well as for the optimisation of document structures : ! Pl
(document management) and information flows = Embedded systems and control (diagnostics, monitoring etc.)

= Customer support and training = Multimedia systems and applications (video, simulations etc.)

= Manage and provide business support and sustain relationships to " :
SlBtAmErs and eare = Consumer and entertainment electronics {computer games etc.)

= Selection, coordination and introduction of content and collaborate = ICT training solutions (customer seminars, blended learning etc.)
management systems by involving the workforce =
& Project finalising and billing
= Finally calculate and fix project and service agreement costs

6. Cross work area | basic technical ICT skills

ICT development and administration ICT infrastructure and instaliation ICT support and systems service

= Differentiate and describe the architecture of ICT = Provide, install and up-grade basic ICT systems = Calculate and monitor standard ICT service and
systems and software solutions (e.g. Client- (e.g. PCs, printers, servers, operating systems, support activities (e.g. hotlines, user help desk,
Server, Mainframes, Web Services) drivers, communications systemns) internet and intranet forum)

= Differentiate technologies of ICT systems and = Differentiate and describe important interface and = Describe support, service and communication
software design (e.g. machine-intimate, object- bus systems (e.g. RS-232, R5-485, ISA, PCIJAGP, channels (e.g. customers, business partners,
orientation, 4GL, 3GL) SCSI, USB) suppliers, colleagues)

= Describe ICT sy and software requirements = Diffe iate and describe ICT infrastructure and = Up-date and optimise basic ICT systems (e.g.
(e.g. sy ftware, application software, network structures and technologies (e.g. LAN, hardware, operating systems, drivers, firmware)
communication software, specific applications, WLAN, ATM, Ethernet, Token Ring, ISDN) = Undergo simple troubleshooting and maintenance
databases, security systems) = Arrange and run the delivery of ICT systems and procedures (e.g. for PCs, printers, databases,

= Adapt databases (e.g. mainly SQL in MS Access, infrastructure solutions networks, communications systems, standard
SQL-Server, MySQL) software applications)

7. Career roadmap and future opportunities

Due to the rapid developments and changes in technologies, methods and process organisation, 'ICT content and knowledge management’ practitioners must be
aware of the need of lifelong learning (LLL) both, in terms of primary ICT technical subjects as well as overall aspects like ICT business process and market
developments and trends.
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1. Generic ICT skills profile

ICT systems and application development (L4; ISCO L3)
2. Examples of job titles and qualifications (country)

= Database developer
= Software developer
= Test analyst

3. Work and profile description

members. In p

4. Soft skills
Behavioural and personal skills

= Managing risks
= Decision making

= |nfluence and persuasiveness
= Professional attitude

5. ICT marketing skills
. in regard to the fields of activity and generic work tasks

= Analysis and consulting
= |nvestigate and review ICT systems and application requirements of the
client and users
= Recommend an adequate and tailored ICT solution to the customer
» Write (parts of) the technical, ICT system and functional specification

* Systems- and work planning
= Manage and specify own work and project priorities using project
management tools
= Accompany, monitor and lead the development process of the ICT
solution and ensure progress, quality, configuration management etc.
= Test, choose and set up software and devel tools

* Design and conception
= Define and design the ICT systems and software architecture and
distribution (e.g. client-server, mainframe, CORBA) considering latest
research results
= Analyse and define cbjects, frameworks, basic software classes, systems
components, interfaces etc.

* Prog ning and impl tati
= Determine and describe software units, methods, attributes, modules, /O-
parameters etc.

= Code, adapt and document systems, software and database applications,
e.g. in 3GL and with 4GL IDEs, embedded SQL
= Design, develop and implement graphical user interfaces as well as web-
based applications
= Software adaptation and testing
= Develop and coordinate test procedures and cases
= Run, interpret and document ICT systems and software tests by using
various test tools, methods and data
= Describe opportunities and undergo bug-fixing, systems upgrading and
software adaptation
= Configuration management and documentation
= Write (parts of) the installation and user instructions and ICT systems and
application manuals
= Document, version and register new systems, software and database
applications {configuration- and report management)
= Di the work fi g overall and company standards, e.g. info
and help centre, change management

6. Cross work area [ basic technical ICT skills
ICT commerce and business

= Compare standard and specific ICT solutions (e.g.
performance, business areas, architecture,
efficiency. profitability)

= Describe the impact of innovative ICT
developments (e.g. hardware, software, internet,
services)

= Collaborate within customers quotations,
consulting, contracting and project processing

= Self-responsible and project related support of
customers and users

= Provide project data for the invoicing and
accountancy DSL)

SCSI, USB)

7. Career roadmap and future opportunities

» Technician in data processing technology (D)
= Developer software applications (NL)
= Informatics applications programmer (P)

'ICT systems and application development' is a comprehensive work area covering far more than just mere individual programming or coding. In these work area
Informatics practitioners work in systems and software development teams that design, realise. update, test, integrate and maintain individual, enterprise, customer,
sector-specific and standard applications using existing modelling and engineering methods, development tools and languages, (O).D.B.M.S. ((object-orientated)
database management system) etc. Depending on the real ICT business area the work can cover also embedded systems solutions, specific telecommunications
applications, multimedia and internet applications etc. The work tasks are carried out based on comprehensive analyses and descriptions of what is needed by the
market. a specific sector or a specific customer. Informatics practitioners at this skill level take over responsible parts in this work, usually as self-crganised team

ise permanent contacts to the project and taam manager and ICT business and technical practitioners within our without the company are
important, @.g. ICT consultants, ICT infrastructure practitioners, research groups etc. In the daily work processes the transfer of the technical and business
requirements to be clearly defined in the ‘technical specification’ into a consistent 'data processing specification’ is crucial for the final success of ICT systems and
application development as well as the final integration and deployment process. Primary criteria for the software solutions are reliability and usability. Furthermore
the work as part of a team often runs under time constraints and must be constantly well communicated, reported and documented

Cross section and basic work skills

= Flexibility * Quality awareness
= Stress resistant and emotion = Commercial and market awareness
= Responsibility = Entrepreneurship

Customer orientation and relationship
Company and business organisation

= Megatiation *= Work and project organisation

Work safety and health protection
Labour law and data privacy
Environmental and resource awareness

.. linked to the ICT business and technology areas

ICT infrastructure and installation IcT

= Provide, install and up-grade basic ICT systems
(e.g. PCs, printers, servers, operating systems,
drivers, communications systems)

= Differentiate and describe important interface and
bus systems (e.g. RS-232, RS-485, I1SA, PCIAGP,

= Differantiate and describe ICT infrastructure and
netwaork structures and technologies (e.g. LAN,
WLAN, ATM, Ethernet, Token Ring, ISDN)

= Provide and connect basic communications and
telephone systems (e.g. analogue, modems, ISDN,

Due to the rapid developments and changes in technologies, methods and process organisation, practitioners in 'ICT systems and application development’ must be
aware of the need of lifelong leaming (LLL) both, in terms of primary informatics and technology subjects as well as overall aspects like ICT business process and
market developments and trends, Based on some years work and project experience at this skill level next stage of a career in the work area ' ICT systems and
application development’ is described in the ICT skill profiles at skill level 5. This role, on the one hand, involves more self organised and responsible project
management and commercial work and, on the other hand, the design, development and support of more complex and specific applications, e.g. in the fields of
internet and e-business solutions, GUI design and development or configuration and test management.

Soft and method skills

® Communication

= |Languages and culture

= Collaboration and interaction

= Teamwork and mentoring

= Confiict and consensus

* Creative and innovation

* Problem analysis and solving

= Strategy. conception and planning
= Documentation and presentation

Information systems, applications and services (IT) (PCs, storages, servers,
systems software, operating systems etc.)

Communications systems, applications and services (CT)

(fixed and wireless networks, mobile systems, voice, data etc )
Sector-specific ICT solutions (automeotive industry, financing and banking,
graphic/media industry, health etc.)

Internet and intranet systemns and applications (web design, service providing
etc.)

E-business and e-commerce solutions (B2B, B2C etc.)

Data management and database solutions (process databases, backup and
recovery systems efc.)

Metworks systems and solutions (LAN, ATM etc.)

ICT security solutions (antivirus, firewall, VPN etc.)

Business (process) systems and applications (CRM, ERP elc.)

Industrial IT systems (industrial and process automation etc.)

Embedded systems and control (diagnostics, monitoring etc.)

Multimedia systems and applications (video, simulations etc.)
Consumer and entertainment electronics (computer games elc.)
ICT training solutions (customer seminars, blended learning etc.)

and systems

» Calculate and itor standard ICT service and
support activities (e.g. hotlines, user help desk,
internet and intranet forum)

= Describe support, service and communication
channels (e.9. customers, business partners,
suppliers, colleagues)

= Up-date and optimise basic ICT systems (e.g.
hardware, operating systems, drivers, firmware)

= Undergo simple troubleshooting and maintenance
procedures (e.g. for PCs, printers, databases,
networks, communications systems, standard
software applications)
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1. Generic ICT skills profile
ICT integration and administration (L3; ISCO L2)
2. Examples of job titles and qualifications (country)

= |CT systems integrator
= Database supporter
= ERP systems administrator

= Computers Electronics Systems (CZ)

= Infarmation technology sy

ialist in system int

tion (D)

= Informatics technician (P)

3. Work and profile description

'ICT integration and administration’ covers first of all the final integration and deployment process of ICT systems and software development processes. Primary
criteria for a smooth integration process are reliability and usability.
The work as part of a team often runs under time constraints and must be constantly well communicated, reported and documented. Eventually, the customer and its
users often need applied (helpdesk) support, training and instructions. As part of the (continuous and often contracted) technical support systems and applications
are optimised and up-graded and troubleshooting need to coordinated and problems resolved.

4. Soft skills

Behavioural and personal skills

Cross section and basic work skills

Soft and method skills

= Flexibility = Quality awareness *= Communication

= Self learning ® Commercial and market awareness ® Languages and culture

= Motivation and commitment = Customer orientation and relationship = Collaboration and interaction
= Stress resistant and emotion = Company and business organisation * Teamwork

= Responsibility = Work organisation = Analytical and reasoning
= Decision making = Work safety and health protection * Problem analysis and solving
= |nitiative and attention = Labour law and data privacy ® Context and causal connection thinking

Professional attitude

5. ICT integration and administration skills

in regard to the fields of activity and generic work tasks

Planning and installation

= Assemble and test ICT systems, e.g. hard . operating sy

= Clarify and describe hardware and software requirements for the
installation and integration of ICT systems and applications

= Manual and automatic installation and adaptation of operating systems,
data bases and application software

Systems integration and configuration

= Control compatibility between devices and ICT systems

= Check and adapt installation and configuration parameters to new and
real circumstances

= impl it comm i fhy
exchange

® Plan and set up systems parameters and user administration

Integration and systems testing, release

= Coordinate, run and evaluate integrated tests of ICT systems and
applications based on defined test cases

= (Coordinate and undergo systems adaptations based on a test protocol
and issue release

Decumentation and delivery

= Document systems specifications, test results and work tasks and provide
them according to the arrangements (.g. in the Intranet)

, drivers

e and ensuring data mining and

= Environmental and resource awareness = Documentation and presentation

... linked to the ICT business and technology areas

Information systems, applications and services (IT) (PCs, storages, servers,
systems software, operating systems etc.)

Communications systems, applications and services (CT)

(fixed and wireless networks, mobile systems, voice, data etc.)

Sector-specific ICT solutions (automotive industry, financing and banking,
graphic/media industry, health etc )

Internet and intranet systems and applications (web design, service providing
etc.)

E-business and e-commerce solutions (B2B, B2C etc.)

Data management and database solutions (process databases, backup and
recovery systems ete.)

Networks systems and solutions (LAN, ATM etc.)

ICT security solutions (antivirus, firewall, VPN etc.)

Business (process) systems and applications (CRM, ERP etc.)

= Coordinate, run and document systems delivery according to company

and customer requirements
* Presentation, training and instruction

= Prepare and run systems and application related presentations
» Elaborate and edit training and instruction material
= Run and evaluate training measures using multimedia systems

= Systems administration and support

= |ndustrial IT systems (industrial and process automation etc.)

= Embedded systems and control (diagnostics, monitoring etc.)

= Optimise and actualise ICT systems, e.g. hardware, operating system,

libraries

= Arrange and guarantee ICT system and software security and data

backup and restore

= Manage and run software distribution, remote configuration, data

archiving, retrieving and reorganisation

= Interpret, remove and document ICT systems and software bugs and

coordinate external support

6. Cross work area [ basic technical ICT skills

ICT commerce and business

= Compare standard and specific ICT solutions (e.g.

performance, business areas, architecture,
efficiency, profitability)

Describe the impact of innovative ICT
developments (e.g. hardware, software, internet,
services)

Collaborate within customers quotations,
consulting, contracting and project processing
Self-responsible and project related support of
customers and users

Praovide project data for the invoicing and
accountancy

7. Career roadmap and future opportunities

ICT infrastructure and installation

= Provide, install and up-grade basic ICT systems
(e.g. PCs, printers, servers, operating systems,
drivers, communications systems)

= Differentiate and describe important interface and
bus systems (e.g. RS-232, RS-485, ISA, PCIAGP,
SCSI, USB)

= Differentiate and describe ICT infrastructure and
network structures and technologies (e.g. LAN,
WLAN, ATM, Ethernet, Token Ring, ISDN)

= Provide and connect basic communications and

telephone systems (e.g. analogue, modems. ISDN,

DsL)

= Multimedia systems and applications (video, simulations etc.)
= Consumer and entertainment electronics (computer games etc.)
= |CT training solutions {customer seminars, blended learning etc.)

ICT support and systems service

» Calculate and monitor standard ICT service and
support activities (e.g. hotlines, user help desk,
internet and intranet forum)

Describe support and communication channels
(e.g. customers, business partners, suppliers,
colleagues)

Up-date and optimise basic ICT systems (e.g.
hardware, operating systems, drivers, firmware)
Undergo simple troubleshooting and maintenance
procedures (e.g. for PCs, printers, databases,
networks, communications systems, standard
software applications)

Due to the rapid developments and changes in technologies, methods and process organisation, practitioners in 'ICT integration and administration’ must be aware
of the need of lifelong leaming (LLL) both, in terms of primary informatics and technology subjects as well as overall aspects like ICT business process and market
developments and trends. Based on some years work and project experience next stage of a career in the work area 'ICT integration and administration' is described
in the ICT skill profiles skill level 4. This role, on the one hand, involves more self organised and responsible project management and commercial work and, on the
other hand, the design, development and support of more complex and specific applications, e.g. in the fields of internet and e-business solutions, GUI design and
development or configuration and test management.
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1. Generic ICT skills profile
ICT infrastructure and installation (L2)
2. Examples of job titles and qualifications (country)

= [nformatics assistant technician (P)

= Information and communications technology
assistant (D)

= Systems operator
= Network installer

3. Work and profile description

'ICT infrastructure and installation' work covers the planning, integration, modification and installation of the wide range of different ICT systems, devices,
telecommunications, networks etc., summarised as ICT infrastructure. The work is carried out based on problem orientated analyses and descriptions of what type
and level of ICT infrastructure is needed by the market, a specific sector or (internal or external) customer. ICT practitioners use these information for the description
of what is needed in concrete cases. For this contacts to customers, project managers and ICT business and systems development practitioners within our without
the company can partly be important, but may not in any case carried out by at this level . However, for the realisation and integration of ICT infrastructure solutions
like networks or telecommunications they need to consider aspects like reliability, cost effectiveness, upgradeability ete. The integration of standard solutions (e.g.
software applications, wireless network and telecommunication solutions, web based infrastructure) is part of this work. The work, sometimes as part of a team, must
be constantly well communicated and documented. Eventually, the customer and its users often need applied support, training and instructions.

4. Soft skills
Behavioural and personal skills Cross section and basic work Skills Soft and method skills
= Flexibility = Quality awareness = Communication
= Self learning » Customer orientation and relationship = |anguages and culture
= Motivation and commitment = Company and business organisation = Collaboration and interaction
= |nitiative and attention = Work safety and health protection = Teamwork
= Professional attitude = Labour law and data privacy = Problem analysis and solving

= Environmental and resource awareness = Documentation and presentation

5. ICT infrastructure and installation skills

... in regard to the fields of activity and generic work tasks ... linked to the ICT business and technology areas

* Analysis and consulting -
= Determine, specify and describe technical requirements
= Systems- and work planning
= Receive, assess and forward new customer orders
= Ensure, select and use latest ICT preduct and service information and
requirements, also in foreign languages
=  Assembly and installation
= Assemble, install and up-grade ICT systems and networks devices and
components
= Manual and automalic installation and configuration of operating systems,
applications and communication software etc.

= Decommission and recycle old ICT infrastructure
= Setup, integration and configuration

Information systems, applications and services (IT) (PCs, storages, servers,
systems software, operating systems etc.)

= Communications systems, applications and services (CT)

(fixed and wireless networks, mobile systems, voice, data etc.)

= Sector-specific ICT solutions (automotive industry, financing and banking,
graphic/media industry, health etc.)

L] Ime;nel and intranet systems and applications (web design, service providing
ete.

= E-business and e-commerce solutions (B2B, B2C etc.)

= Data management and database solutions (p databases, backup and
recovery systems etc.)

= Networks systems and solutions (LAN, ATM etc.)

= |CT security solutions (antivirus, firewall, VPN etc.)

= (Check, test and documentation

based on given criteria and requirements
® Delivery, instruction and finalising

= Undertake systems adaptations by parameterising, updating as well as
adapt software applications by using macro- and programming languages =

= Business (process) systems and applications (CRM, ERP etc.)
Industrial IT systems (industrial and process automation eic.)

= Embedded systems and control (diagnostics, monitoring etc.)

= Test and verify requested function of installed and integrated ICT systems

= Multimedia systems and applications (video, simulations etc.)
= Consumer and entertainment electronics (computer games etc.)

= |nstruct ICT support staff and users for new ICT infrastructure, L
applications and functions -

ICT training solutions (customer seminars, blended learning etc.)

6. Cross work area / basic technical ICT skills

ICT commerce and business ICT development and administration ICT support and systems service

= Compare standard and specific ICT solutions (e.qg.
performance, business areas, architecture,
efficiency, profitability)

= Collaborate within customers quotations,
consulting, contracting and project processing

= Provide project data for the invoicing and
accountancy

= Describe ICT systems and software requirements
(e.g. systems software, application software,
communication software, specific applications,
datab , security systems)

= Modify, configure and administrate basic software
and web applications (e.g. algorithms, data
structures, /O parameters, e.g. VB, JavaScript,
ABAP, HTML, XML)

= Up-date and optimise basic ICT systems (e.g.
hardware, operating systems, drivers, firmware)

= Lndergo simple troubleshooting and maintenance
procedures (e.g. for PCs, printers, databases,
networks, communications systems, standard
software applications)

7. Career roadmap and future opportunities

Due to the rapid developments and changes in technologies, methods and process organisation, practitioners working in the area of 'ICT infrastructure and
installation® must be aware of the need of lifelong leamning (LLL) both, in terms of primary ICT and technology subjects as well as overall aspects like ICT business
process and market developments. Next stage of a career in the work area 'ICT infrastructure and installation’ is described in the ICT skill profiles at skill level 3. This
role, on the one hand, involves more self organised and responsible project work and, on the other hand, the integration of more specific ICT infrastructures and
systems, e.g. in the fields of printing systems, mobile communications systems, audio and video systems, ICT security systems.
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1. Generic ICT skills profile

ICT support and systems service (L3; ISCO L2)

2. Examples of job titles and qualifications (country)
= Networks fitter
® ICT service technician

= Network (PC's) maintenance technicians (P)
= |T system electronics (D)

3. Work and profile description

ICT service and maintenance' primary concermns the analysis, troubleshooting and fixing of ICT infrastructure, systems and application problems. In principle this
work covers a wide range of different ICT technologies and services and correspondingly the use of different soft- and hardware based expert and diagnosis tools,
depending on the level of service and support. In order to narrow the faults down to the concrete technical problem, ICT service practitioners need to well
communicate with customers, users and colleagues. As part of the service and maintenance the ICT practitioners must be able to propose possibilities of optimising
and upgrading existing ICT systems.

4. Soft skills

Cross section and basic work Skills

Behavioural and personal skills Soft and method skills

= Flexibility = Quality awareness = Communication

= Self learning ® Commercial and market awareness = Languages and culture

= Motivation and commitment = Customer arientation and relationship = Collaboration and interaction

= Stress resistant and emotion = Company and business organisation = Teamwork

= Responsibility = Work organisation = Analytical and reasoning

= Decision making = Work safety and health protection = Problem analysis and solving

= Initiative and attention ® Labour law and data privacy = Context and causal connection thinking
= Professional attitude ® Environmental and resource awareness *= Documentation and presentation

5. ICT support and systems service skills

.. In regard to the fields of activity and generic work tasks -.. linked to the ICT business and technology areas

® Service management and systems implementation

= Analyse and optimise the integration of ICT service and escalation
concepts and platforms within the overall company- and process structure
using varnous methods and sources

= Receive, interpret and confirm customer ICT service orders

= Check and assess service level agreements and advise colleagues and
customers on ICT service possibilities

= Suggest potential ICT service and maintenance improvements of the

company
= Participate at the integration and implementation of new ICT systems and Information systems, applications and services (IT) (PCs, storages, servers,
applications systems software, operating systems etc.)

Systems upgrading and optimisation
= Upgrade and modify ICT infrastructure and systems, e.g. new systems

Communications systems, applications and services (CT)
(fixed and wireless networks, maobile systems, voice, data etc.)

software, drivers, firmware etc. = Sector-specific ICT solutions (automotive industry, financing and banking,

= Recommend, present and setup new and upgraded ICT applications, e.g. graphic/media industry, health etc.)
office products, database systems = Internet and intranet systems and applications (web design, service providing
= Systems administration and -control etc.)
= Maintain ICT systems and infrastructure regarding up-to-dateness, data- = E-business and e-commerce solutions (B2B, B2C etc.)
and systems security, user administration etc. « Data ant and-datak solutions (process databases, backup and
= Permanently run and document ICT systems- and process control recovery systems etc.)
= Systems support, helpdesk and training = Networks systems and solutions (LAN, ATM etc.)
= Provide, update and administer ICT system- and user information and = |CT security solutions (antivirus, firewall, VPN etc.)

resources, 8.9, manuals, support documents, patch = Business (process) systems and applications (CRM, ERP etc
= Support and advice customers and users within company support and E ¢ ) y. 2 i ( ' )
= |ndustrial IT systems (industrial and process automation etc.)

helpdesk tasks and follow up complaints - )
= Instruct ICT support staff and users on new systems, safety, security, = Embedded systems and control (diagnostics, menitoring etc.)
application changes, potential problems etc.
= Systems maintenance and documentation
= Maintain |ICT systems and infrastructure, e.g. PCs, networks, TC systems,
print- and copy systems =
= Report and document service work tasks following overall and company -
standards, e.g. working hours, material, resources, problems
= Error diagnosis and troubleshooting
= Ensure, select and use latest ICT product and service information and
manuals, also in foreign languages
= Narrow and interpret ICT systems and infrastructure problems.
= Select and run test and diagnosis systems and software tools
= Remove ICT systems errors and ensure safety and security of systems
and data, e.g. repair and change hardware, configure systems
components and software

= Multimedia systems and applications (video, simulations etc.)
= Consumer and entertainment electronics (computer games etc.)
ICT training solutions (customer seminars, blended learning etc.)

6. Cross work area / basic technical ICT skills

ICT commerce and business ICT development and administration ICT infrastructure and installation

= Compare standard and specific ICT solutions {e.g.
performance, business areas, architecture,
efficiency, profitability)

= Describe the impact of innovative ICT
developments (e g. hardware, software, internet,
services)

= Collaborate within customers quotations,
consulting, contracting and project processing

= Self-responsible and project related support of
customers and users

= Provide project data for the invoicing and
accountancy

= Diff iate technol of ICT systems and
software design (e.g. machine-intimate, object-
orientation, 4GL, 3GL)

Describe ICT systems and software requirements
(e.g. systems software, application software,
communication software, specific applications,
databases, security systems)

Meodify, configure and administrate basic software
and web applications (e.g. algorithms, data
structures, I/O parameters, e.g. VB, JavaScript,
ABAP, HTML, XML)

Adapt databases (e.g. mainly SQL in MS Access,
SQL-Server, MySQL)

= Provide, install and up-grade basic ICT systems
(e.g. PCs, printers, servers, operating systems,
drivers, communications systems)

= Differentiate and describe important interface and
bus systems (e.g. RS-232, RS-485, ISA, PCIAGP,
SCsSI, UsB)

= Differentiate and describe ICT infrastructure and
network structures and technologies (e.g. LAN,
WLAN, ATM, Ethernet, Token Ring, ISDN)

= Provide and connect basic communications and
telephone systems (e.g. analogue, modems, ISDN,
DSL)

7. Career roadmap and future opportunities

Due to the rapid developments and changes in technologies, methods and process organisation, ICT practitioners in ‘ICT support and systems service’ must be
aware of the need of lifelong learning (LLL) both, in terms of primary ICT service and technology subjects as well as overall aspects like ICT business process and
market developments and trends. Based on some years work and project experience at this level next stage of a career in the work area 'ICT support and systems
service' is described in the ICT skills profiles at skill level 4. This role, on the one hand, involves more self organised and responsible project management and
commercial work and, on the other hand, the service and maintenance of more specific ICT systems, e.g. in the fields of ICT systems and network administration,
mobile systems helpdesk and support, ICT application and user training, ICT troubleshooting and recovery.
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