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 Introduction and History
 In 1985 the Bulgarian Ministry of Education announced
 that 600 domestically produced microcomputers would
 be installed in secondary schools before the end of the
 year, and that by 1990 about 40,000 microcomputers
 would be in use in secondary schools. To accept these
 figures one has to know more about computers in
 Bulgaria.

 In 1961 a computing center was founded at the
 Institute of Mathematics for the Bulgarian Academy of
 Sciences and the first Bulgarian computer ("Vitosha")
 was created. Five years later, in 1966, the Central
 Research Institute for Computer Technology was
 founded. That same year, the first students received the
 Masters Degree in Mathematics and Computer Science
 in the Department of "Numerical Mathematics and
 Computer Science" within the Faculty of Mathematics
 of the University of Sofia.

 In the seventies, Bulgaria gradually developed
 electronic and computer industries in cooperation with
 other East European countries and started to produce
 mainframes from the series EC/10 and EC/20 (IBM/360
 compatible). The first events connected with
 educational computing happened in 1976. A highlight
 of that year was the First National Youth School
 "Computer Programming '76." In 1977, the IFIP
 (International Federation of Information Processing)
 Conference on "Informatics in Schools" was held in

 Bulgaria.
 The first half of the eighties saw a wide range of

 national and international activities in Informatics at the

 school and university level. These activities
 contributed, in 1985, to the organization of a major
 International Conference called "Children in the

 Information Age" (Sendov & Stanchev, 1986). The
 foremost objective of this conference was to make
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 possible an exchange of opinions and concrete results
 from research and applied work by scientists and
 specialists in the field of computer use in the instruction
 of children at school as well as its use in extracurricular

 activities and at home. A major idea behind the
 conference was to create a balanced overview of the

 numerous problems and opportunities facing the future
 development of informatics and computer technology
 as they related to education. It sought to raise these
 problems and opportunities before teachers,
 psychologists, programmers, and hardware designers as
 well as the strategists of educational policies.

 Three hundred and fifty participants from 40
 countries took part in the work of the first "Children in
 the Information Age" Conference. The program
 contained 18 plenary sessions and invited papers as
 well as over 100 scientific communications and

 specialized reports. The "Children in the Information
 Age" conference came to represent a watershed for
 Bulgarian interest in educational computing.

 Around the same time, the University of Sofia
 (Faculty of Mathematics) and many other universities
 established regular graduate education in informatics
 and computer science. Faculties of Natural Sciences,
 Colleges of Engineering, and Colleges of Economics
 also integrated courses in informatics into their
 curricula.

 Educational Computing in Bulgaria
 In view of the ever-increasing role of the computer in

 Bulgarian society, the Ministry of Education adopted a
 number of goal-oriented measures related to the
 computerization of secondary education, to pre-
 vocational education, and to the acquisition of
 knowledge, skills, and other requirements needed to
 work with computer equipment. The procedure for
 introducing computers into the secondary education
 system, the relevant stages, objectives, and tasks, were
 part of a complex program for the implementation of
 computer technology in secondary schools, worked out
 and approved by the Higher Council for Education at
 the Ministry of Education in Bulgaria (Pisarev, 1986).

 During the first three years following the adoption of
 the Program, many results were achieved (Vasko &
 Dicheva, 1988):

 • more than 16,000 school micros were delivered
 to schools;

 • a 120-hour course in informatics was made

 compulsory in all secondary schools (10th and
 1 1th grade in the 1 986/87 school year);

 • two versions of textbooks in informatics (for the
 10th and 1 1th grade) were written and published;

 • teachers' handbooks, as supplements to the first
 and the second parts of the informatics textbooks,
 were written and published;

 • a large number of study aids and other materials
 have been published;
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 Figure 1 . Computers in Schools.

 • considerable success was achieved in the training
 and retraining of the teachers in the
 approximately 1,000 schools in the country.
 About 17,000 teachers completed a one-week
 (36-hour) computer literacy course; 2,300 finished
 a one-month course; 650, a three-month course,
 and 350, a one-year course;

 • a teachers' training Chair for Informatics was
 established in the Department of Mathematics and
 Informatics at Sofia University in 1986. Similar
 chairs have been created in teachers' training
 colleges throughout the country; and

 • research units in the area of education were

 organized in some of the higher educational
 institutes.

 The Ministry of Education has been allocated some
 12 million leva ($400,000 USD) annually toward the
 development and transfer of new techniques in
 secondary education. This is about 1 percent of the
 total yearly expenditure for the national educational
 system, including pre-school education and investment
 projects.

 In 1 990 Bulgaria joined the International Association
 for the Evaluation of Educational Achievement (IEA)
 and the second phase of the IEA "Computers in
 Education" survey (COMPED) (Pelgrum & Plomp,
 1991). Some of the initial results of the report are as
 shown in Figure 1 .

 The use of computers in the schools is found mainly

 Figure 2. Informatics Education.

 Figure 3. Computers in Other Subjects.

 in the major cities and the priorities are in Informatics
 and Mathematics classes. Figures 2 and 3 present the
 up-to-date situation in the secondary educational
 system of Bulgaria.
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 Details of computer implementation in the curricula
 are given in a 1990 report about the Bulgarian strategy
 of introducing new information technologies into
 education (Stanchev, 1990). The following is a brief
 overview of that report.

 From the 4th to the 7th grade (1 0 to 13 year-olds)
 pupils learn to use pocket calculators to solve
 mathematical problems when appropriate. Elements of
 informatics are introduced into the instruction of
 mathematics. This line of education in informatics

 continues in the 9th grade, in which all students
 complete a 34-hour course on some elements of
 informatics outside its eventual computer application.
 The emphasis is put on the algorithmic approach to
 data processing.

 In the 10th and 1 1th grade informatics is taught as a
 separate subject. In 1986, for the first time, the Ministry
 of Education decided to engage two teams as authors of
 textbooks in informatics. This was followed by a similar
 decision in connection with mathematics textbooks.

 Programming in BASIC is the main area covered by
 the first of the textbooks. The second one also

 introduces elements of BASIC, but only as a tool for
 describing some basic structures and algorithms. The
 emphasis is put on information structures and the
 means for their description and processing. Within the
 framework of an informatics course, one third of the
 time is spent on practice with microcomputers. Special
 software supporting these courses has been developed
 and distributed to the schools.

 Most secondary vocational schools and technical
 schools have the same informatics curriculum as the

 general secondary schools, but with a special emphasis
 according to the type of training offered. Some of the
 technical colleges do a great deal in this direction. The
 electronics colleges, for instance, offer courses in the
 foundations of programming, mainframe computer
 peripherals, hardware architecture, and so forth.

 By 1988 the Ministry of Education understood that
 informatics had to enter into active interdisciplinary
 relationships with other subjects. Efforts are still being
 aimed at updating the concept of the place of the new
 information technologies within the curriculum of
 general and professional secondary schooling. Among
 the first steps in this direction were two new 8th grade
 mathematics textbooks. The first of these represents an
 attempt to integrate mathematics and informatics in
 such a way that mathematics motivates the introduction
 of elements of informatics and uses them later to clarify
 some mathematical concepts. The language LOCO is
 used in this textbook. This method is also continued in

 the project for textbooks for the next two grades.

 Resources for Educational Computing
 in Bulgaria

 In the 1980's considerable attention and financial

 resources were devoted to the training and retraining of

 teachers and lecturers. A model system was worked out
 for training in periods of different duration and 21,000
 secondary school teachers have already participated. A
 specialization in informatics was instituted at the Sofia
 University in 1985 for training of teachers in this
 discipline.

 The program for improving teachers' qualifications in
 computer technology and programming is an element
 of a complex project that covered the 1985-1990
 period. It defined all types of activities related to the
 pre-service and in-service training of teachers
 (Stanchev, 1 990). The main aim was to train the teacher
 to apply computer technology in the educational
 process, to provide qualified teachers for theoretical
 and practical training of students in computer
 technology and programming, to train educational
 management staff in the application of computers to
 school management, and to provide the material
 prerequisites for educational projects.

 In accordance with the national training program, it
 was necessary to organize laboratories for the training
 of teachers, to create the necessary technical and
 teaching aids, and to provide for the writing of
 textbooks and manuals. These courses are still

 functioning and it may be said that the training they
 provide is not always without problems. In spite of
 selection procedures, the trainees have different
 background qualifications and this creates certain
 difficulties.

 In the meantime, recent dramatic changes in
 Bulgarian government and society have created
 enormous resource-problems. Today, lack of
 motivation and on-going financial crises have largely
 postponed the process of introducing new information
 technologies in the schools.

 Nevertheless, much has been achieved. Micro-
 computers are the principal technological instruments
 applied in education. Two types of Bulgarian-
 manufactured microcomputers are used in the various
 stages and forms of education: an 8-bit (Apple-
 compatible) and a 16-bit (IBM-compatible). The
 practice at this stage involves organizing computer
 classes of 18 workstations in every school. The
 computers from these classes are being linked via a
 local area network. Instruments for working with
 graphic information and for the tracking and control of
 experiments and other processes are gradually being
 introduced to meet the needs of technological and
 vocational secondary education.

 The country's higher educational institutions, in
 which integrated teams that include secondary school
 teachers are being set up, play a leading part in the
 development of educational software. But there exists
 no professional organization in this respect and a major
 problem remains the creation and dissemination of
 educational software. The educational software that

 does exist includes a variety of microworlds and
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 software tools which expand the curriculum in the area
 of problem solving and information processing skills. It
 is based on Logo and includes Logo extensions such as
 a Plane Geometry System and a Lego-Logo software
 laboratory. Computers are used as "real" universal
 laboratories in mathematics, language, science, arts,
 music, etc. Some non-traditional approaches are
 applied, for example, to build up a system of metaphors
 and analogies through which to describe both the real
 computer and the models of imaginary machines
 (programs) which would "solve" the problems.

 Essentially, the computer is both a subject of study
 and a tool in the Bulgarian system of education.
 Specialized schools in mathematics and informatics
 have been set up. Textbooks have been issued for all
 school disciplines connected with informatics. An
 experiment is now under way on a national level for
 the incorporation of informatics as part of the
 educational content of mathematics throughout the
 entire course of the secondary school. The software
 used is based on the LOGO language.

 A nationwide system of extra-curricular informatics
 training has also been set up. The facilities are run by
 different schools, local youth organizations, and
 Computer Clubs throughout the country. Every year
 over 100 pupils pass through the National Informatics
 Training Camp. Several national competitions in
 informatics are organized, including a National
 Informatics Olympiad and a Spring Informatics
 Tournament. Participants in the Olympiads and other
 contests are invited to training camps in informatics and
 mathematical linguistics during vacations.

 Bulgaria is the initiator and active participant in a
 number of international undertakings in the field of
 computerization of education. The international
 conference on Children in the Information Age has
 become very popular (Sendov & Stanchev, 1 986, 1 988,
 1989). Bulgaria is also an active member of UNESCO's
 International Informatics Program. Over the years,
 conditions within UNESCO have been created for the

 regular training of educators from developing countries,
 using the Bulgarian experience as a model.

 Conclusions

 The following facts were given particular considera-
 tion when the national program for introducing
 computers in the educational system was evaluated:

 • Computer technology and its study are important
 for the formation of the students' world outlook,
 since they create conditions for new trends in
 thinking, revealing the role of computers in
 automation and control systems, in changes in the
 character of labor, and in problems of quality and
 productivity.

 • The application of computers makes it possible to
 intensify and individualize the educational

 process, the means of individual control and the
 change in teaching strategy.

 • The introduction of computers in education,
 particularly in secondary schools, is aimed at
 creating and pursuing a scientifically substantiated
 strategy for their implementation, in addition to
 encouraging research into the educational,
 psychological, physiological and other problems
 of computerization.

 National, regional, state, and local policies for
 introducing computers into schools have largely
 responded to pressures from outside education. These
 pressures exist in every country besides Bulgaria and
 they differ only in the degree to which they have
 influenced policies and strategies.

 We know that the teaching of computer science or
 computer literacy does not by itself modify the
 traditional methods and organization of schooling. But
 as an integrated tool for learning, information
 technologies can have a profound impact on the
 learning process, on the content of courses and
 relationships among courses, on the role of the teacher,
 and on school and classroom organization. Educational
 authorities in most industrialized countries now

 recognize that information technologies can be used as
 a lever to modernize or to bring about substantial
 changes in their educational systems. Bulgaria can take
 pride that it has played a significant role in this
 realization that far outweighs its size. □
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