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Abstract 
This paper considers the integration of information technology (IT) into secondary 1 
level schools (6th to 9th grade, with pupils 12 to 15 years of age), and describes the 
situation in north-western Switzerland. Our strategies for moving to the integration 
stage of informatics use are presented. We have a cascade ('snowball') system to 
introduce IT use with a range of change agents. A main focus is the in-service teacher 
education. During the past three years we have made regular surveys to identify the 
situations in the schools and in the class rooms. 
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1 INTRODUCTION 

This work is located in north-western Switzerland, where I am responsible for the in
service teacher education. The pre-service education of teaching staff is provided by 
other institutions. This paper presents the results of our experiences, both the 
successes and problems! 

With reference to the work of the professional group at the WCCE 95 Conference in 
Birmingham, the final report identified three stages when moving towards integrating 
IT, which all countries seem to be moving through. 

The Techno Ghetto Stage 
Specialised teaching staff are concerned about the topic of new information 
technologies. Students are primarily taught programming, and a dedicated course is 
created within the curriculum. 
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The Keyboarding Stage 
The rapid distribution of increasingly less expensive personal computers and the 
associated software development forces policy makers to deal with the information 
age. The process of integrating informatics into all subjects is initiated. 

This stage is dominated by a broad but basic level of handling, manipulating and 
operating software by teaching staff involved. Computers are increasingly being 
recognised as tools for class preparation. It is possible to start directly with the 
implementation of this second stage. 

The Integration Stage 
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Students are using the new information technologies in all subjects for various tasks 
ranging from keyboard writing to information retrieval. They are applying the 
computer quite consciously, and they have a clear notion of its impact on today's 
society. 

2 THE PRESENT DEVELOPMENT IN NORTH-WESTERN 
SWITZERLAND 

From 1988 to 1992 the widespread implementation of informatics in secondary level I 
schools was planned and prepared. We were able to profit thereby from the 
experiences made in other parts of Switzerland; we started directly at the second, the 
"keyboarding stage". The goal was the integration of informatics into all subjects. 

Initially we offered teachers courses in basic handling techniques. Especially 
interested teachers started to write lessons showing how they would integrate 
informatics in their subject. At that time we had to begin at square one: there were no 
textbooks available on the market for integrated informatics teaching. 

In our canton we planned for an introductory period spanning 5 years, from 1992 to 
1997. At the outset most of us were of the opinion that after these 5 years informatics 
would be totally integrated into all subjects. Secondly, we felt that no dedicated class 
rooms should be necessary and, thirdly, that the majority of students would bring with 
them from home some computer knowledge. 

Experience from those pioneering years has given us a number of additional 
insights: 
• We did not anticipate the lasting resistance against computers in general by 

some teachers. The causes of such resistance are not explored in this paper 
particularly. Many teachers have fixed prejudices about informatics at school, 
prejudices about programming, algorithms, etc. originating in the "techno ghetto 
stage". Therefore they are not able to recognise the continuing value of 
information technologies for their own work and for their students' education. 
We underestimated the time factor. Five years was not enough for an 
integration on a broad scale encompassing 60 schools with 10,900 students, 430 
teachers, and the support needed for 1200 computers and associated equipment. 
In Birmingham it was stated that all teachers must go through the "keyboarding 
stage". They have to feel at ease in using computers before venturing into the 
teaching of informatics themselves. 
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• We did not anticipate the following side factors of the integration: 
- integration of informatics needs interdisciplinary teaching. This calls for 
teamwork within the staff which is rarely practised by our teachers. 
- teaching from the front of the class is no longer feasible with only a few 
computers in the classroom. Even young teachers coming directly from pre
service tend to teach from the front of the class. 
- pedagogues must reconsider what knowledge and how much will be delivered. 
Schools must teach also how access to knowledge is gained and, how 
information should be prepared and processed. The teachers have not yet learnt 
to deal with the specific demands of the information age. 

As in every successful pioneering venture we had to adapt the process to address the 
experiences and obstacles indicated above. 

Currently we expect a completion time of 15 to 20 years from the onset to reach the 
complete integration of information technologies. This may appear on first 
impressions to be a long time, but we are dealing with a cultural change on a large 
scale, and such changes demand a longer period of time. 

3 STRATEGIES FOR GETIING INTO THE THIRD STAGE, THE 
"INTEGRATION" 

It seems that we have found a successful and valid concept and process for the 
integration of information technologies despite the restrictions due to the delay arising 
from the experiences mentioned. 

The direction of the necessary energy and drive that has been generated 
from our advisory centre has now changed: what was a push for informatics 
has become a pull from the side of teachers, staff and students. This means 
that nowadays teachers are approaching us for help and support; this is an 
important key, they want to be able to realise their own ideas and ventures. 

3.1 In-service change agents 

• The computers were our first agents, in the sense of ambassadors! All staff 
study rooms were equipped with sufficient Macintosh machines. The idea was to give 
the teaching staff the opportunity to practice and indeed to profit from colleagues' 
experiences. This proved to be an important factor of success. Many teachers realised 
the value and time benefit brought from using the computer as a daily tool. 

We set up a central informatics office with the name "Fachstelle Informatik 
der Lehrerinnen und Lehrerfortbildung" where knowledge and understanding is being 
gathered and then distributed to all schools in a "snowballing" system. The 
informatics centre performs the following tasks: organisation of the informatics in
service courses; documenting examples and cases studies of lessons; keeping up-to
date with all relevant hardware and software; lending out special equipment such as 
digital cameras, scanners, etc.; support and consultation to individual teachers; co
operating with similar institutions in Switzerland and abroad. 
• The informatics centre, together with a small staff of informatics trainers, sets 
targets and prepares for the content of all in-service courses. The trainers themselves 
are active teachers and thereby our agents to the schools. 
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Each school has an informatics representative who is a teacher in charge of 
supporting and advising his or her colleagues. The informatics representative is 
gaining continued IT education from our office from specifically designed courses. 
They help locally with technical problems and they serve as information carriers to 
and from the informatics centre. 

Every teacher may contact the centre and receive information and lesson 
examples and, eventually, hardware support. 

I am convinced that this support service available for everybody and at any time is 
another key factor to successful integration. 

Although this means of realisation required an informatics centre, it cannot be termed 
centralistic; the schools are completely autonomous in integrating informatics into 
daily school life. This can be done by incorporating IT use during dedicated weeks, 
regular scheduling, or integrating informatics topics into all subjects. This autonomy 
is forcing the teachers to deal personally with information technologies and hence 
they are initiating their own in-service education. 

3.2 Changes in the schools and in the classrooms 

During the past three years regular surveys have been undertaken to gather 
information about the IT teaching in classes. We wanted to identify what was really 
happening in the classes and to get some facts and figures. Based on this survey, we 
were able to adapt and improve the in-service informatics courses. 

During the introduction, the students' informatics curriculum was structured in six 
areas: basic handling and operation, daily use, impact on society, general vocational 
preparation, relationship of man to machine, and technical aspects. 

The following figures indicate the teachers' activities related to the frequency of 
occurrence within their own class. All questionnaires were returned. The three vertical 
bars represent responses for each of the past 3 school years. 

1. Basic handling and operational skills 
We recognise that basic handling and operational skills occur very frequently . 
However, the frequency on the left side is diminishing and that on the right hand side 
is growing. 
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Figure 1 Frequency of basic handling and operational skills in schools 
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2. Daily use 
Here the use of informatics in daily life is being considered, such as computer games, 
household gadgets, registration scanning, etc. 

Teachers seem to be familiar with this part of the curriculum as the majority of 
responses is towards the left-hand side. 
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Figure 2 Frequency of "Daily Use" discussed in schools 

3. Impact on society 
This section includes topics on the protection of data, telecommunications, etc. The 
majority of results are towards the right-hand side of the table. In our opinion, 
teachers should consider this field to a greater extent. The slight increase on the far 
left-hand side is a hopeful indicator. 

Discussing "Impact on Society" 
% 
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"' 

a lot some little none discussed 
Figure 3 Frequency of "Impact on Society" discussed in schools 

4. General vocational preparation 
This result is somewhat disappointing as we had expected an increase in responses on 
the left-hand side of the graph. However, in-service courses have not been offered in 
this field. 
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Figure 4 Frequency of "General Vocational Preparation" in schools 

5. Relationship of man to machine 
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This theme is difficult to teach as it deals with the boundaries between man and 
machine, including artificial intelligence and being able to react responsibly to IT 
users. In the results there is a slight decrease in responses on the left-hand side of the 
graph. 
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Discuss the topic "Man and Machine"" 

... 
0 92/93 9:l/94 • 94195 

.. 

.. 

.. 
"' 

a lot sorre linle none discussed 

Figure 5 Frequency of "Relationship of Man to Machine" in schools 

6. Technical aspects 
Robotics, switching, and inputs and outputs are included in this field. Switching, and 
inputs and outputs are topics that have become less important for school informatics. 
These topics will be transferred to optional courses. 
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Figure 6 Frequency of "Technical Aspects" in schools 

In summary, it appears that we are still working to a large extent within the 
'keyboarding stage'. We have to further strive towards integration. Furthermore, it has 
become clear that the goals of our students' curriculum have been reached to a large 
extent; we will soon adapt these to improve them. 

3.3 The present situation of the teachers 

Stimulating teachers has not always been possible, and teachers need to invest both 
time and interest to achieve significant outcomes. Learning to handle and to become 
computer literate requires that many hours are spent using the new tool. Integration of 
informatics into the teaching routine often appears as a far away mountain top to be 
reached! To gain support, teaching staff have teamed up to jointly prepare lessons and 
to split the work at hand. Also an exchange of documentation on informatics lessons 
is taking place regionally. 

Beside the influences of the advisory centre, the outside world exerts a certain 
pressure upon teachers. Students themselves want to become familiar with the new 
tools and information possibilities and, the computer sneaks into homes and 
marriages! 

Incidentally, about 40% of all female teachers would prefer specially dedicated in
service informatics courses for women. These requests have not been met so far, as it 
really appears not to further necessarily the issue of integrating ... informatics! Of 
greater importance would be the opportunity to find more women as trainers. 

3.4 In-service education curricula 

Informatics trainers 
With the rapid development of information technologies, the curricula are now also in 
continuous change: 

Our first trainers' program in 1988 was strongly biased toward technical aspects 
and programming. For four weeks discussion concerned switches, systems 
architecture, machine language, programming in Pascal and Smalltalk, theory on 
telecommunication, artificial intelligence, CAD and NC. 
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One week was given to basic operational skills, whereas today this is a prerequisite 
for participation. Another week was dedicated to writing informatics lesson plans and 
the final week to methods of adult training. 

In the second trainers' program in 1992 the greatest part of the content had shifted 
towards adult training and integrative teaching with informatics, with a full week 
given to technical aspects. Programming had been dropped altogether from the course. 
As a new element, we introduced a weeks' practice in an industrial or service 
corporation. 

At the time of writing, we are planning the third trainers' program for 1996. 
Technical aspects have been dropped altogether; main issues are methods of adult 
training and of integrating informatics into lessons. The future trainers will themselves 
prepare topics like telecommunication, virtual realities, etc., and test those mutually in 
their own courses. The industrial practice week will be maintained as most teachers 
have little knowledge of how far information technologies have advanced in the 
vocational world. We are now able to drop the preparation of lessons as enough 
developed material already exists. Last, but not least, the duration of the trainers' 
program has been significantly reduced. 

1988Themes 1992Themes 1996Themes 
Hardware Hardware 
Programming 
Telecommunications 
Artificial Intelligence 
CAD, NC Databases 
Application training 
Informatics lessons Informatics lessons 
Methods of adult training_ Methods of adult training Methods of adult training 

Industrial practice Industrial practice 
Individual specialisation 
Test courses 

Table 1 Development of the Teacher Trainer Curriculum 

Regular supply of in-service courses 
In addition to the teacher trainers' courses, we provide other ranges of in-service 
courses not mentioned within this paper. Our main goal is to help teachers to get to 
the integration stage. There is no prescribed curriculum in informatics, the objective is 
stated only as "the teachers themselves are responsible for acquiring the necessary 
capabilities for teaching their classes with the help of integrated informatics". 

We expect this general goal to be a real motivation in their teaching, but with the 
disadvantage that some teachers will remain at the 'keyboarding stage'. 
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4 SUMMARY AND CONCLUSIONS 

Reaching integration means advancing through the 'keyboarding stage'. This stage 
may extend beyond that presumed, and the step to integration may prove to be for 
many teachers greater than expected. 

The cascade ('snowballing') concept, using informatics representatives, trainers and 
the informatics centre, has been successful. Our prime task has shifted from 
overcoming disinterest or shear resistance of teachers, towards integrating informatics 
into all subjects. The drive and direction of support from our knowledge and educative 
informatics centre has changed: a push of informatics has become a pull from the 
teachers. Problems in the updating of software or hardware can be well handled by 
today's existing structures; the existing willingness and flexibility of the teaching staff 
must not be over stressed. 

To reach our goal, "integration of informatics into all subjects", we must continue 
our efforts; of particular importance is an unbroken flow in the supply of relevant 
courses. 
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