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Abstract: The Working Process-oriented Continuing Training project of the Fraunhofer 

Institute for Software and Systems Engineering has developed and evaluated a 
new form of continuing vocational training. This project was conducted in 
cooperation with leading IT enterprises and well-known education institutes. 
In contrast to other initiatives for structuring the continuing IT-training 
system, the methodological-didactical transformation of the concept was co
developed during the institute's reorganisation. In the following article, the 
formal background, as well as the didactical and technological concept, are 
illustrated. If the concept is put into action as expected it will constitute a 
decisive turuing point in the vocational training system in Germany and will 
thus be an example for a European initiative. 
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1. THE BASIS FOR REORGANISING THE 
CONTINUING IT-TRAINING SYSTEM 

As a contribution to the Alliance for Work, Vocational training and 
Competitive Capacity, in 1999 the representatives of employers and unions 
in the IT-sector and the German Telekom AG developed a policy for the 
future design of the continuing IT -training system. On the basis of this 
policy, the Federal Ministry of Education and Research (BMBF) ordered the 
elaboration of a new continuing vocational training system. 

As a result, a system consisting of 29 specialist, 4 operative and 2 
strategic professional profiles was developed - see Figure 1 below. The 
Fraunhofer ISST was commissioned by the BMBF to design and elaborate 
reference processes as a quality standard for the designated occupational 
profiles. The Fraunhofer ISST was also commissioned to develop and test a 
working process-oriented continuing training method in an operational 
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context. The application of new media and modem communication 
infrastructures was to ensure that learning was widely realised at the 
workplace and within the working process. 

Figure 1: System of Continuing IT-Training 

2. REFERENCE PROJECTS AS CURRICULA 

In the development of the concept of Arbeitsprozessorientierte 
Weiterbildung (APO), real-life requirements and projects formed the basis of 
the objectives of continuing vocational training. Thus, working processes 
characteristic of an occupational profile are processed in a generally valid 
form as reference projects. 

Curricula in APO are reference processes that determine mandatory 
qualification objectives for each profile. These must not be misunderstood as 
learnt-by-heart knowledge; they are rather generalised descriptions of a 
project. The reference projects are the measuring unit for the projects that 
enable the participants to realise and pursue their continuing vocational 
training. Practice and the participants' pre-knowledge determine the specific 
and obligatory contents; the reference projects determine the level, 
complexity and the range of skills and competencies. 

The reference process (Fig. 2) represents a typical procedure on a 
comparatively high level of abstraction. It starts off with an initiative event, 
for example a client request, followed by a profile-specific subsequent 
stream of operations like analysis or implementation and ends with a fmal 
event like handing over a system to a client or a client instruction. 
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The reference process reflects a practice-according sequence of all 
operations within a profile. On the grounds of the reference project at hand, 
the participant or the organization chooses an appropriate, so-called 'training 
project'. The latter must resemble the reference project in structure and 
complexity to be acknowledged in the continuing training measure. The 
open and neutral quality of the reference projects permits choosing various 
training projects. 

Training ~ 
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Figure 2: Reference processes: from practice - for practice. 

The reference project then structures the complete subsequent training 
programme. Particular tasks arise from the training projects and their 
inherent challenges like for example short-term obtaining and configuration 
of a router. The participant sets up a documentation of the operations in the 
training project. 

Apart from the actual contents, this documentation also contains 
descriptions of key situations like personal challenges. It serves as a basis for 
the participant certification that will prove the level, complexity and range of 
acquired skills in the run of the continuing training measure (Grunwald & 
Rohs, 2002). 



80 Walter Mattauch and Matthias Rohs 

3. APO FURTHER EDUCATION AS A 
COMBINATION OF LEARNING AND WORKING 
IN TRANSFER PROJECTS 

Working process-oriented (APO) continuing vocational training methods 
are those facilitating a variable combination of learning and working - a 
'blended' learning model. They necessitate a renunciation of the traditional 
separation of instruction and learning from daily work. In a traditional 
seminar, practice is merely used to test previously acquired, often 
theoretical, matter. On the other hand, in the APO-continuing vocational 
training model, ways of learning directly in the workplace are a central 
element - the starting point and frame of reference for learning are the 
precisely defined professional tasks and working processes. This, in 
particular, speaks of a highly participant-oriented training. 

Competencies are acquired predominantly in the workplace; this 
demands a high degree of personal organization and the ability to learn 
independently. The trainee is provided with a coach to assist in developing 
and extending these skills. The trainee should, moreover, be given creative 
space in the working area according to the assigned tasks and learning 
habits. Special attention should be paid to the following: 

making sure that learning processes are not prevented by the trainee's 
constant involvement in tasks other than the project; 

- ensuring a sufficient amount of time for learning in the working process; 
- preventing the trainee from disturbance by the working processes of 

colleagues; 
- providing sufficient support in the learning and working process. 

The initiative for learning has to be the participant's. In the conduct of 
the training, responsibility must also be carried by: 
- the team of colleagues: it supports learning processes of the participant 

by expert exchange and relieves him of some of his duties in order to 
increase his focus on the training projects. 

- the coach: is responsible for safeguarding the long-term acquisition of 
skills. In regular reflexive conversations, the coach advises the trainee on 
the procedure and organization of his learning process and fosters the 
trainee's skill to learn independently by reflecting the trainee's 
experiences (while learning) and advancing existing informal learning 
strategies. 

- experts: in the case of job-related questions that the trainee is unable to 
solve alone, one or more experts should be provided for consultation. 
This applied to general, as well as specifically professional, questions. 
The exchange with experts supports the trainee in adjusting the approach 
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to in-finn conditions and gives advice in choosing relevant business 
matters. 

- education providers: an in-finn or external education provider organises 
the training programme. This consists of putting together learner groups, 
holding infonnation events, the training and provision of coaches, 
integrating the trainee into a learning and cooperation platfonn, spotting 
or providing adequate learning and infonnation resources (CBT, books, 
periodicals, links etc.) as well as defining persons who will support the 
trainee in the conduct of the training programme. 

4. DIDACTICAL AND TECHNOLOGICAL 
SUPPORT OF A WORKING PROCESS
ORIENTED CONTINUING TRAINING 

A set of different media will support the launch of the APO-continuing 
training measures in the company - the trainee in the learning process, the 
coach and the experts in their respective function, the organizers in 
coordinating the training measure. 

During a working process-oriented continuing training programme, the 
participants' learning is often driven by urgent real-life tasks in projects. 
Knowledge gaps thus have to be closed promptly and pragmatically beside 
the actual, ongoing nonnal work. Ideally, and in total, all of the pieces of 
information necessary for coping with the training projects should be at the 
trainee's disposal. 

In conducting this project, the Fraunhofer ISST has developed a new tool 
for learning while working - the so-called APO-pilot (see Fig. 3). This 
device is designed to particularly support learning while working. The APO
pilot realises E-Learning in a process-oriented way by connecting 
infonnation and cooperation supply to an interface that depicts the reference 
processes. Such a scheme of depicting and organising infonnation 
consistently resumes the process-orientation of the IT-further education 
system. In the sense of a didactical reference process, process models are 
augmented with infonnation in a way that inspires and supports a self
directed learning process of the trainee while working on a transfer project. 

The APO-pilot facilitates a depiction of processes on several levels: the 
level of reference processes, the level of sub-processes, and the level of 
single operations in the sub-processes. The individual process steps are 
linked with descriptions, material and communication supply on every level. 
The learner chooses relevant infonnation on the basis of the process steps 
and then has the opportunity to exchange personal knowledge with other 
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learners or experts. Users of the APO-pilot can extend the primary supply 
according to their own needs. Thus, a growing knowledge base built on the 
acquired information and learning experiences of all associates is produced. 

In the simplest case, the APO-pilot is merely a technically supported 
illustration of reference and sub-processes with attached descriptions. The 
participant can 'fly through' the reference-processes and sub-processes via a 
so-called cockpit and arrives at the sub-processes via respective functions of 
the reference processes. 

This supply can be added to by providing various learning materials. 
With the possibility of administering these materials cooperatively and the 
supply of discussion forums, the APO-pilot evolves into a process-oriented 
communication platform, the APO-copilot. This cooperative administration 
of materials means that every participant can attach material to the 
individual process steps for others to comment on. 
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Figure 3: The APO-Pilot of the Fraunhofer- ISST. 

5. CONCLUSION 

The Continuing IT-training measures with the APO-concept sets new 
standards in three ways: 

Through the development of process-oriented curricula, which are 
generated from practice in an analysis of actual working processes. 
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- Second, an essential standard is the integration of learning and working 
in transfer projects - relocating continuing vocational training in the 
companies. 

- Third, IT-continuing training measures with the APO-concept come with 
a certification that contains Federal and Europe-wide recognition ofthe 
certificates, thus creating a vertical, as well as horizontal, system of 
incorporation of university degrees. 
The continuing IT-training of the operative and strategic professionals is 

regulated by public law in form of an executive order law according to the 
Law of Vocational Training §46 (Bundesgesetzblatt, 2002). In contrast to 
that, a continuing vocational training of specialists in the non-public law area 
is regulated by a branch-overlapping certification procedure in accordance 
with European norms (Gamer & Grunwald, 2002). 

The new standards offer considerable advantages to employees and 
companies. Employees have individualised continuing training instead of 
conventional and rather general seminars. During this training, the 
employees are accompanied by a coach and supported by appropriate 
learning material. This training takes place within the context of everyday 
work and involves actual working processes in the company as the most 
important fundament of a truly practice-oriented qualification. 

The APO method consistently realises the principle of life-long learning. 
Moreover, working process-oriented continuing training substantially 
contributes to advanced in-house knowledge management. Between May 
2001 and March 2002, an APO-method continuing training programme was 
successfully implemented with the Deutsche Telekom AG, finishing with the 
vocational qualification of a network administrator. The project was 
awarded the Further Education Innovation Award in 2002. 
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