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Abstract 
This paper introduces two different views of looking at professional development 
of the informatics professional. A top-down classification results in descriptions of 
"Skill cells' in the European Informatics Skills Structure. These descriptions detail 
tasks and attributes, entry requirements and required training, development. A 
bottom-up description of the informatics professional work area is in terms of 
'Tasks', respectively 'Functions'. The granularity of these units of work is designed 
as to fit into any classification model. The paper shows how organizations can use 
either of the two approaches, and that even more detailed units of work can be 
derived through the top-down EISS approach. 
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1 INTRODUCTION 

A Scoping Study, 'Getting Our Act Together', last year identified 43 
national bodies involved in the development of Information Systems (IS) 
skills in the United Kingdom. Despite the work of such bodies there 
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remains widespread shortage in IS skills, coupled with an information 
shortage of precise labour market intelligence. 
(British Computer Society, 1997.) 

What applies to the United Kingdom also applies to all other European countries: 
• one can identify many bodies involved in the development of informatics 

professionals; 
• there is a widespread shortage in informatics professionals; 
• there are no standard naming systems for IS-skills. 

For example, a function which one organization calls a 'systems analyst', differs 
from what other organizations think it is. However, a good notion of what is to be 
understood under a certain function name is essential in the informatics area. It is 
the first step to the solving of the shortage of information technology (IT) 
professionals and to the proper education of people in the IT -profession, which 
means an education of people who are needed by organizations. 

The European Informatics Skills Structure (EISS) is a European approach to 
solve these problems. EISS is publicized widely throughout Europe by the Council 
of European Informatics Societies (CEPIS) with a view to its general 
implementation and use in public and private sector organizations involved in 
informatics. The goals of EISS are to: 
• provide standards and guidelines for high quality performance by informatics 

practitioners; 
• build frameworks for training in employment; 
• improve the planning of professional and career development for practitioners; 
• establish, together with international and national bodies which are responsible 

for education and training policies, statements of academic and professional 
qualifications to facilitate entry into and career development within informatics 
(Council of European Professional Informatics Societies, 1992). 

This paper outlines the work done by the CEPIS Professional Development and 
Qualification Task Force on the development of the European Informatics Skills 
Structure. In this respect it must be noted that organizations can be in stages 
according to the view they have on IS skills development. EISS and other standards 
are not always suitable in all stages. The paper gives guidance to organizations 
which have to make a choice of standard for IS skills development. It also shows 
ways in which EISS can be of use to organizations in the different stages. 

2 THE AREA OF THE INFORMATICS PROFESSIONAL 

According to the definition by the Dutch Standards Institute informatics is the 
domain of both the study of information related to information systems and to the 
processing, transfer and use of information, principally, although not necessarily, 
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using computers and telecommunications systems (Nederlands Genootschap voor 
Informatica, 1993). 

The field of informatics is classified as follows: 
• fundamental informatics; 
• applied informatics, a specialization directed at applications areas in which 

informatics plays an essential and extensive role (business oriented and 
technical informatics). 
(Some people distinguish yet another category: informatics applications in 
other professional areas; the areas concerned, and not the informatics 
components, are the principal factors. For practical reasons we include this 
category in 'applied informatics'.) 

Fundamental informatics may be subsequently classified into: 
• hardware oriented informatics; 
• core informatics (including, for example, fundamental logic, algorithms and 

operating systems); 
• applications oriented informatics, aimed at general applications (such as 

network software, program generators and working methods). 

Applications oriented informatics, combined with applied business oriented 
informatics, is regarded as comprising business informatics, the professional area 
under discussion (see the shaded area in Figure 1). 

The view of EISS, although differently formulated, is in correspondence with the 
above view. EISS is concerned with the activities and capabilities of professional 
practitioners engaged in: 
• applying computing and communications technologies (hardware and 

software) to build systems for collecting, storing, processing, disseminating 
and administering information within an organization; 

• the processes of identifying, planning, specifying, developing, maintaining and 
operating such systems, based on the disciplined use of appropriate principles, 
standards, methods and tools; 

• educating, managing and furthering the development of professionals; 
• researching and developing the technologies themselves, and the tools 

(hardware and software-based) and methods for improving the performance of 
the systems and the practitioners. 
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Figure 1 Classification of informatics. 

3 OVERLAP OF ACTIVITIES 

159 

There exist many models to classify skill areas within informatics. In each model 
we must distinguish between informatics tasks performed by informatics 
professionals and those performed by other professionals. 

First of all informatics tasks in an organization may be identified. A proportion 
of these is generally assigned to appropriately schooled professionals who devote 
the greater part of their working time to these tasks: the informatics professionals 
who carry out informatics functions. They may be professionals in pure informatics 
or they may be professionals in applied informatics. The latter are especially active 
in the boundary area between informatics and other professional areas. The work 
area of the informatics professional is the hatched area in Figure 2. 
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Figure 2 Work area of informatics professionals. 
An increasing number of informatics tasks is carried out by people who primarily 
function in other disciplines. The functions they carry out are not informatics 
functions and they are not informatics professionals. We usually refer to them as 
informatics users. 

4 TOP-DOWN APPROACH 

In the identification of informatics tasks and functions two fundamentally differing 
approaches can be recognized, the top-down and the bottom-up approach. 

The top-down approach (used in EISS) divides informatics into functional 
areas of activity, called streams. These streams are further subdivided into 
substreams. Substream activities can be performed on different levels of skill. 
Therefore in EISS the following matrix model is used: a horizontal axis of streams 
and substreams of informatics activities is set out against a vertical axis of ten 
levels. The levels reflect increasing capability from the lowest level of untrained 
entry up to and including the highest level of management directly responsible for 
informatics. Where an intersection occurs between a (sub)stream and a level, a skill 
cell is identified within the matrix and this is allocated a unique reference code, 
consisting of a (sub)stream code and a level number (see Figure 3). For example 
BC6 is the reference code for software engineering at level 6. 
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F" 3 Th EISS 1gure e matrix 
Stream Substream Code Levels 
Policy & Strategy and planning AA 678 
management Internal quality AB 345678 

Information resource management AC 678 
Informatics consultancy AD 5678 
Informatics consultant analysis AE 234 
Informatics management AF 6789 

Development Development management BA 45678 
Programming BB 123 
Software engineering BC 1234567 
Analysis/Programming BD 123 
Analysis/Design BE 234 
Business analysis BF 34567 
Hardware engineering BG 234567 

Service Service delivery management CA 678 
delivery Operations routine CB 0123 

Operations command cc 456 
Service level management CD 456 
Help desk CE 01234 
Customer/User support CF 12345 
Network support CG 23456 
Systems programming CH 123456 
Analysis/Programming CI 123 
Capacity & Performance CJ 4567 
Problem management CK 4567 
Asset control CL 456 

Technical Database DA 34567 
support Hardware DB 34567 

Communications DC 34567 
Environment DD 34567 
Security & Contingency planning DE 34567 
Knowledge engineering DF 34567 
Human/Computer interface DG 34567 
Gra_l)hics DH 34567 

Audit Audit specialist E 678 
Research Research specialist F 23456 
Boundary- Boundary-spanning management G 6789 
spanning 
Education & Teaching HA 23456 
Training Education & Training management HB 5678 
Technical Technical authorship I 1234 
authorship 
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Each identified skill cell is supported by a 'cell definition', comprising the 
following descriptive material: 
• tasks/attributes, i.e. the nature of the work to be undertaken and the skill 

competencies required; 
• entry requirements, i.e. relevant experience and level of skill achieved; 
• training and development required, i.e. learning activities required to enhance 

knowledge, skills and experience. 

The EISS matrix gives the starting point for a specific classification model for the 
informatics work area. Classification models however are more or less organization 
dependent: each organization chooses its own model and sometimes fervent 
discussions arise. 

5 BOTIOM-UP APPROACH 

There are two reasons why a bottom-up approach is becoming more feasible. 
Function classifications and titles appear not to be generally and unconditionally 
applicable in all situations; this is because the division of labour, and the degree of 
specialization chosen, are dependent on the organizational context. There are, for 
instance, differences between large and small organizations. As a result of 
technological and social developments the penetration of data processing facilities 
in organizations has substantially increased. New informatics tasks have come into 
being and existing tasks have changed. Many of the informatics tasks have shifted 
from the informatics professional to the information user (Nederlands Genootschap 
voor Informatica, 1993). 

Against this background the bottom-up approach aims at supplying building 
blocks for the compilation of job profiles and training programmes for both 
informatics professionals and non-informatics professionals. Examples of this new 
approach are the Dutch report 'Tasks and Functions in Business Informatics' 
(Nederlands Genootschap voor Informatica, 1993) and the 'Industry Structure 
Model, Release 3.0' by the British Computer Society (British Computer Society, 
1996). 
The Dutch report identifies 86 so-called 'task clusters'. An example of a task 
cluster is 'task cluster 07 - Manage data'. 

Task cluster 07 • Manage data 
• Activity:ensure the integrity, completeness and authorized use of computerized 

data sets. Monitor the compliance with procedures for security, authorization and 
use. 

• Result: valid data. 
• Clarification: data is preferably recorded at source for multiple use thereafter. 

Coordination of use and supervision is to be desired. 
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The report also contains an algorithm with which job descriptions can be defined 
out of a collection of task clusters and other functional building blocks. With this 
algorithm each task cluster has to be completed with: 
• environmental factors, such as the structure, size and autonomy of the 

organization, and used methods and techniques; 
• the operational level of expertise required, e.g. freedom of thought and action, 

complexity of the problems and extent of professional influence; 
• the role within which the task is to be performed, e.g. operational, advisory or 

coordinating. 

The ISM3 System of the British Computer Society is computerized. It consists of a 
Windows application allowing for the interrogation of the ISM3 database. ISM3 
identifies 59 'functions' which are defined as distinct areas of activity within 
information systems. Each function can be performed on several levels. The 
performance of a function on a particular level is called 'role'. Each role is 
supported by descriptive material such as: 
• background (the combination of education, experience, and knowledge and 

skills needed before starting to perform a particular role); 
• tasks within the role; 
• knowledge and skills 

(Within ISM3, knowledge & skill appears in two contexts. First, it is used to 
define the knowledge and skills which the practitioner needs to possess before 
starting to carry out a particular role or function. Second, it is used to 
characterize a role by defining the most important knowledge and skills the 
practitioner will require to achieve proficiency in the role); 

• training activities; 
• level (a consistent measure of the degree of autonomy, responsibility and 

accountability). 

See Figure 4 for the ISM3 database structure. 

Roles can be merged in different and flexible ways to define jobs within the scope 
of the model. Thus in the British approach it is possible to define jobs very flexible, 
as a collection of roles. 

In both approaches, the Dutch as well as the British one, certain functional 
models, i.e. subdivisions of the areas of informatics activities, are used for ease of 
access only. The definition of the task clusters, nor the definition of the functions is 
influenced by the model chosen. This is central to the flexibility of these 
approaches. Because of this it is possible to use each task cluster (NGI), as well as 
each function (BCS) in each conceivable informatics classification model and get a 
complete coverage. For example the life-cycle model can be completely covered 
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Figure 4 
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with the activities described in 'task clusters' respectively 'functions' in such a way 
that: 
• the model is completely covered (no gaps left); 
• all 'task clusters' respectively 'functions'are used. 

6 THE TWO APPROACHES COMPARED 

Looking at the development in thinking about functions and tasks in the informatics 
area over time we see a shift from job oriented thinking to task oriented thinking 
(see Figure 5) 

Nolan in his theory states that each organization must get the opportunity to grow in 
its own pace. This means that some organizations will still be quite job-oriented in 
the sense that these organize their work along functional patterns. These 
organizations may take advantage of the work by CEPIS and we recommend them 
to use EISS as a top-down framework for the development and qualification of their 
workers. Other organizations, however, which are more project oriented, and 
therefore task oriented, are better off using the bottom-up approach, both in 
determining the skills needed for projects and in performing their overall skills 
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Figure 5 The approaches in the Nolan curves. 

management. This above also applies to individual workers in either of the two 
types of organizations. 

An example of the use of EISS is found in the educational profiles for the 
informatics area (HBO-I, 1997), produced by the 'HBO-I Platform'. (HBO-I is the 
Dutch Higher Vocational Education Platform for Informatics). These profiles are 
discussed in another paper in these proceedings (Van Leeuwen and Smeets, 1998). 
EISS cell descriptions were - amongst others - selected as reference points to 
describe the learning goals for each of four profiles: 
• 1/i, Informatics with a specialization in informatics; 
• 1/ba, Informatics aimed at the business (administration) domain; 
• 1/t, Informatics aimed at the technology domain; 
• 1/e&m, Informatics aimed at exploitation and management of information 

systems. 

The learning goals are extracted from the EISS cells and form 'the atoms' of the 
four profiles. Together the learning goals define the complete field of informatics 
knowledge and skills. And more importantly, these goals fit into any classification 
model for informatics, i.e. any activity defined in any classification model can be 
expressed in one or more 'atomic' goals. This may put a stop to the fervent 
discussions on classification and by this prove the usefulness of EISS. 
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7 CONCLUSION 

There is on the one hand a clear need to be able to define educational goals in terms 
of - for example - EISS cell descriptions (the top-down approach). On the other 
hand there is a wish to describe knowledge and skills (i.e. learning goals) in 
flexible, task oriented elements (the bottom-up approach). 

Many organizations are still organized according to functions: top-down the 
organizational goals are transformed into functions which are assigned to people. In 
this type of organization EISS will help in clarifying questions of development and 
qualification of people. EISS provides a European dictionary of informatics skills 
which enables employers to properly define a position which they may wish to fill. 
Potential applicants, regardless of nationality, can describe their skills in matching 
terms. 

Organizations, however, become more and more project and/or product 
oriented. In order to be able to put together project teams organizations must know 
which skills are needed within projects. In practice these skills are often defined on 
the basis of coincidental activities by practitioners in previous projects or on the 
basis of incidental courses or study in the past. A new bottom-up approach with 
corresponding methods and techniques has to be developed for the evaluation of 
these skills. Some examples which provide a good starting point for this approach, 
are already around. 
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