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Preface

Twenty years ago, informatics was introduced as a compulsory subject in Aus-
trian secondary schools. During this period informatics has experienced drastic
evolutions and even some shifts of paradigms. This applies to an even larger
extent to the didactics of informatics.

ISSEP - Informatics in Secondary Schools, Evolution and Perspectives - takes
stock of how the developments in the field are reflected in school throughout
Europe. Teachers of informatics at secondary schools as well as educators of such
teachers propose innovative methods of instruction, discuss the scope of overall
informatics instruction, and discuss how innovative concepts can be disseminated
to students in education as well as to active informatics teachers.

Due to the penetration of information technology into society at large and into
schools in particular, the relationship between informatics and education leading
to general computer literacy or to the use of IT-based approaches in conventional
subjects, e-learning in school, is an evident focus of many contributions.

According to the broad scope of the conference its proceedings are split into
two volumes. This volume, From Computer Literacy to Informatics Fundamen-
tals, covers papers reporting on national strategies of informatics instruction
and their evolution in accordance with the penetration of information process-
ing equipment in our daily life. In one way or another, these strategies strive to
accommodate the needs of basic skills in information and communication tech-
nology (ICT) with educational principles that can be conveyed by informatics
instruction in a traditional sense. Hence, the papers on national strategies are
complemented in two ways: firstly, by contributions that strive to identify funda-
mental issues, informatics can contribute to the general education process of the
youth; and, secondly, by papers presenting approaches on how to link or even
to combine instruction about such informatics fundamentals with the need to
introduce pupils to the productive use of ICT. The other ISSEP volume, subti-
tled Innovative Concepts for Teaching Informatics, addresses specific didactical
models for teaching informatics as well as models of teaching using ICT [1]. Its
scope ranges from teacher education via ethics and self-controlled learning to
various facets of e-learning.

Out of 51 submissions from 10 countries the program committee selected 16
contributions for publication in this volume. Each paper was reviewed by at
least three members of the program committee. The reviewing process and the
ensuing discussion were fully electronic.

Thus, this volume, though consisting mainly of contributed papers, is never-
theless the result of an arrangement of papers that aimed in their final versions to
specifically contribute to the facet of the program for which they were accepted.
The editorial introduction shows how they contribute to the various facets of
the conference.



VI Preface

A conference like this is not possible without many hands and brains working
for it and without the financial support of gracious donors. Hence, I'd like to
thank particularly the members of the program committee, notably those who
were keen to review late arrivals or to provide additional help in conflicting
situations. Special thanks are also due to the organizing committee led by Peter
Micheuz, to Annette Lippitsch for editorial support and administration, as well
as to Karin Hodnigg for operating the electronic support of the conference.

The conference was made possible due to the support of several sponsors
whose help is gratefully acknowledged. Printing and wide distribution of the two
volumes of proceedings was particularly made possible due to a substantial con-
tribution by the Austrian Federal Ministry of Education, Science, and Culture;
I'd like to single out particularly Dr. Anton Reiter for his dedicated efforts and
creative inputs.

Finally, hosting of the conference by Universitat Klagenfurt is gratefully ac-
knowledged. Its facilities and the beautiful surroundings of Carinthia provide
the proper setting for a successful event.

January, 2005 Roland Mittermeir

1. Micheuz P., Antonitsch P., Mittermeir R.: Informatics in Secondary Schools — Evo-
lution and Perspectives: Innovative Concepts for Teaching Informatics, Ueberreuter
Verlag, Wien, March 2005.
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Introduction

Roland T. Mittermeir

Institut fiir Informatik-Systeme
Universitédt Klagenfurt
9020 Klagenfurt, AUSTRIA
roland@isys.uni-klu.ac.at

The external motivation to organize a conference on Informatics in Secondary
Schools with specific focus on the Evolution and Perspective of School Informatics
was an anniversary. 1985 informatics instruction was introduced in secondary acade-
mic schools (AHS) in Austria as an independent subject. It encompassed two credit
hours of basic informatics instruction in the 5 form (age group 14 — 15 years old)
and possible electives thereafter. A few years later, electives in informatics could be
chosen even at lower grades.

To account for this fact, the opening keynote is given by three pioneers who have
been instrumental in the formation of school informatics and who helped to shape the
subject in its initial twenty years. Anton Reiters contribution tells from a ministerial
perspective how this came all about. Peter Micheuz’ very personal contribution shows
how these developments are perceived from the perspective of a practicing teacher.
The differentiating nuances between the perceptions reported in these contributions
are probably not too specific for a particular country.

Since Austria’s secondary school systems is structured into two huge blocks, the
(general, humanistic) academic secondary schools (AHS, i.e. Allgemeinbildende
Héhere Schulen) and vocational secondary schools (BHS, i.e. Berufsbildende Hihere
Schulen), Micheuz’ contribution is complemented by Martin Weissenbick’s paper
explaining the details of the highly structured and, therefore, relatively inhomogene-
ous block of BHS’s. This highly structured system of vocational secondary schools is
a distinct characteristic of the Austrian school system. As the system of vocational
schools covers a broad spectrum, the role of informatics in these schools varies ac-
cordingly. It ranges from special engineering curricula in informatics which have
already a substantial tradition to rather non-technical curricula, where informatics is
rather seen as data processing or as web design.

The next block of papers gives an account of various national perspectives on in-
formatics instruction and its introduction into curricula of secondary schools. In light
of the current enlargement of the European Union towards the East, special focus is
laid on countries which joined the union recently or which are even a step further to
the East. This block is opened by Martyn Clark and Roger Boyles investigation,
whether and what kind prior informatics instruction would help students to succeed in
entry level exams to British universities. Next, Ewa Gurbiel and her colleagues report
on a reform of the Polish school system. It led to the introduction of informatics re-
lated content, ranging from informatics proper via ICT to computer support in tradi-
tional subjects. The paper explains how informatics related education is spread over
the various levels of the educational system. Remaining in northeastern Europe,

R.T. Mittermeir (Ed.): ISSEP 2005, LNCS 3422, pp. 1-3, 2005.
© Springer-Verlag Berlin Heidelberg 2005



2 R.T. Mittermeir

Valentina Dagiene describes the contents of Informatics instruction in Lithuania.
There, from the 9™ to the 12" form students get a rather rich spectrum of compulsory
ICT and informatics instruction with optional extensions in the two uppermost grades.

The tension between application oriented ICT and the aim of conveying fun-
damental principles of informatics to students is further highlighted by Christian
Dorninger’s arguments calling for standardization. It is certainly up for debate, to
which extent general schools should apply company-specific standards as their
yardstick. Critics should admit though, that in spite of currently popular instances,
educational standards might in principle be established for contents of exclusively
fundamental nature as well. Establishing such standards would just require agreement
on a list encompassing such fundamentals. Dorninger’s recommendations attempt the
range from basic skills to technical specialties taught at the university level. This
implies already that the standards mentioned have to be methodologically much richer
than what comes to mind when thinking about ECDL.

Aleksandr Kuznetsov and Sergey Beshenkov allow a glimpse at Russian informatics
instruction from basic up to university levels. Derived from theoretical principles, a
list of topics and related instructional processes is presented.

Two Ukrainian papers complete this section. Oleg Spirin shows how hardware
constraints influence the curricula of Ukrainian schools and how they can be over-
come at least to a certain extent. The paper also informs about the actualization of
informatics competences of teachers, an aspect relevant all over the world. Another
paper showing how to cope with limitations is Yuri Ramsky and Olga Rezina’s ac-
count of introducing Ukrainian students to internet search. The West-European per-
spective of the internet as an infinite world-wide library has to be at least slightly
adjusted, when realizing that these pupils native language is written in a different
script. Realizing these limitations might, on the other hand, remind us that the west-
centric perspective on Latin script and English language provides also only a very
truncated view of the world. Further, we rather don’t imagine creating a search system
to simulate internet search in order to prepare even those pupils for modern informa-
tion retrieval where scarcity of resources prohibits interconnection to the real web.

Summarizing these national perspectives one witnesses that the penetration of per-
sonal computing and the (almost) ubiquitous presence of certain types of application
software had substantial effects on the shape of what was introduced as informatics
instruction. Principles of abstraction and algorithmization gave way to intellectually
less rewarding topics such as using a text processing system to write a letter or using
spreadsheets to perform some calculations which were never meant to be done by
such tools when the tool was invented.

The dispute centers quite often on the role of programming in informatics instruc-
tion. The arguments supporting programming changed over the years. Algorithmiza-
tion, the necessity to formulate extremely precise, the capability of modeling, the need
to anticipate consequences of commands and the need to think in alternative branches
is just an incomplete list of arguments. Nevertheless, programming is undoubtedly a
distinctive characteristic of computing and informatics as argued by Jiirg Nievergelt
in his keynote opening the discussion about Fundamentals. Programming must not
capture all of the attention of informatics instruction though.

How broad the discussion about fundamentals can be conducted is shown by
Laszlo Boszormenyis paper. Certainly in agreement with the mainstream of informat-
ics educators about the final goals of informatics instruction, he argues to give plastic-
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ity to the current body of knowledge deemed appropriate for school by teaching from
a historical perspective. This should allow pupils to share part of the excitement cre-
ated by the inventions once made by the masters of the discipline. In comparison,
Susanne Loidl, Jérg Miihlbacher and Helmut Schauer approach fundamental topics in
a less controversial way. The distinctive feature of this paper is the simplicity of ex-
amples the authors are proposing in order to demonstrate pupils highly complex fun-
damentals of the discipline. Using e-learning supportas mentioned might allow en-
graining these concepts so that they are also retained by students.

The next set of papers presents approaches to avoid what sometimes is mentioned
as conflicting goals: basic ICT training and informatics-instruction proper. Karin
Hodnigg presents spreadsheets beyond the tool aspect. Her focus is not on tips and
tricks relating to the individual cell but on the perspective of the sheet as a huge com-
puting space with scoping and data-flows, hence on a programming plane. Her projec-
tion-screen model seems intuitive and overcomes some inconsistencies one runs into
when explaining spreadsheets with the broadly known semantic models of program-
ming. Markus Schneider dwells also on the perspective that filling in spreadsheets is
programming. To do this in a methodological way, he proposes functional data flow
modeling. This not only combines ICT-aspects with software engineering concepts. It
also proposes a methodology for systematic spreadsheet development that leads to a
relationship between layout and semantics. Siglinde Voss shows how to introduce
object-orientation based on word processing software. Taken together, these three
papers show how multifaceted programming can be and how different the approaches
to teach its discipline are. The spectrum opened by these papers is further widened by
Bruria Haberman and Zahava Scherz’s contribution. Building on already existing
programming knowledge, their approach introduces component based software devel-
opment with the full spectrum from specification comprehension and specification
writing to black box and white box reuse of ADT’s. Their approach conveys the de-
clarative and procedural aspects of logic programming. It puts apparently also sub-
stantial emphasis on code reading, an aspect neglected in most approaches.

The papers by Peter Micheuz and by Maciej Syslo et al come back to the issue of
the transition from ICT to informatics from the vantage point of two different educa-
tional systems. While Peter Micheuz argues to subsume ICT in a broad framework of
informatics related instruction, Maciej Syslo and Beata Kwiatowska explain why the
various IT-related facets of education are kept separate in Poland. They also report on
principles of peer-guided, self-organized training of fellow teachers to raise their
competences in integrating information technology in their teaching activity. Peter
Antonitsch, on the other hand, addresses a procedural didactical issue when discussing
the pros and cons of using either highly specialized instructional environments or
micro-worlds when teaching programming. It might be surprising that he resolves the
dispute by finally proposing an ICT solution to solve the problem.

The volume concludes with a contribution of Werner Wiedermann, reporting on
developments in the telecommunication industry and their impact on learning in mo-
bile contexts. His keynote leads the way to eLearning and mLearning, topics beyond
informatics instruction, and therefore discussed in the accompanying volume. But
nevertheless, currently, these topics are still to a large extent within the scope of in-
formatics teachers or at least in the scope of educational projects where informatics
teachers are members of the educational team.
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Abstract. Effects of information technology on economy, society and education
were discussed already at the beginning of the 1980’s. The German computer
scientist Klaus Haefner even predicted an educational crisis caused by the pene-
tration of information technology into our lives. When the personal computer
became the “machine of the year 1985”, politicians and educators in the in-
dustrialized countries proclaimed “computer literacy” as an essential part of edu-
cation and demanded the integration of new technologies into the curriculum.

This paper describes the comprehensive instruction project “Computer-
Education-Society” of the school year 1984/85, launched by the Austrian Federal
Ministry of Education, Arts and Spor’ts1 on the background of the author’s per-
sonal involvement as a permanent speaker at the central teacher seminars in Vi-
enna and as a historical dedication to the 20™ anniversary of the implementation
of the subject Informatics at the compulsory secondary general school (AHS).

1 Introductory Remarks

The rather frightening predictions in George Orwell’s well known book “1984” that
our lives would be affected, modified and even governed (“Big Brother”) more and
more significantly by new information (and communication) technologies? (in recent
literature usually abbreviated with NICTs), might have had some effects on Austrian
policy-makers. They considered it as duty of the government's education system to
adequately prepare the young people of the 1980’s for a life in the so-called post in-
dustrial era, a forthcoming technologically advanced information society.

Within two decades the NICTs have changed the world of work and sciences, daily
life and our educational system. Computers accomplish tasks of the human intellect

! Currently: Federal Ministry of Education, Science and Culture (Bundesministerium fiir
Bildung, Wissenschaft und Kultur).
It’s a matter of fact that in many (recent) publications the term “new information and com-
munication technology” (NICT) is not precisely defined or explained. In most cases it refers
to the use of computers, multimedia and telecommunication as tools for teaching and learn-
ing. But it also has relevance to the subject informatics or computer science. During the early
1980’s the communication aspect played a minor role. The PC was predominantly available
as stand alone device.

R.T. Mittermeir (Ed.): ISSEP 2005, LNCS 3422, pp. 4-19, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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with high efficiency and reliability and they can be linked together to form extensive
electronic systems of information and communication. The world’s largest and most
famous electronic network - the Internet (WWW) - has got an outstanding relevance
not only for the field of education [10, 16] but also for the economy and daily life in
the industrialized countries. That’s why any educational policy has to meet the chal-
lenges of the NICTs and to take them into account when discussing future aspects of
teaching and learning.

2 The New Education Crisis

The German computer scientist Klaus Haefner’, speaker at worldwide IFIP* confer-
ences, raised doubts about the contemporary educational system. He saw the educa-
tional system as moving too slowly towards information technology (IT) in general.
In the beginning of the 1980s he stated: "Since more and more information processing
is being transferred from human brains into the information technology, the presented
role of the educational system will be questioned." [12, p- 525] Education would have
to change drastically the way to prepare students of all ages for their future role in
society, Haefner demanded.

Looking ahead many activities up to now still performed by humans would be
taken over by technology, he argued. Instead of human hands, robots would manipu-
late materials. The low costs benefit ratio of information technology would make it
possible to use automated production. Human activity would then be shifted into
control activities. People would prefer technical information processing in profes-
sional as well as in private applications because it would be more economic, available
around the clock, more reliable, and much faster compared with human information
handling. Education would have to be adapted quickly or it would run the risk of
misqualifying people, Haefner warned.

But in the beginning of the 1980s, he could Justifiably claim that "politicians, ad-
ministrators and teachers presently behave in a way as if information technology does
not exist at all. The overall goals of the public educational system have been basically
unmodified for decades. It is still the intention of 99 percent of all curricula to educate
the autonomous human brain as the sole source of information storage and informa-
tion processing.” [4, p. 973] The human brain would be challenged by the growth of
information technology and subject to competition of information processing systems.
Humans as information processors would be in fact often not needed anymore, since
there was a growing choice of using information technology instead.

To overcome the crisis mentioned in time, Haefner recommended as invited
speaker in the House of the Association of Industrialists in Vienna in 1984 and the
following years certain educational goals [14]. His recommendations reached from
the necessity to understand the forthcoming changes in society as impact of IT via
the demand to bring IT into the class for proper use up to the development and

? His book “Die neue Bildungskrise” [13] became a bestseller.

* International Federation for Information Processing — the IFIP secretariat is in Laxenburg
close to Vienna (www.ifip.or.at).



