VI. E-EDUCATION

Systematic computer education and use of computers in Bulgarids educationd
system firg started in the 1986/1987 school year with the introduction of a course on
informatics to the secondary schools curriculum. After the initid comparative
saturation of secondary schools with Bulgaianmade 8-bit PCs “Pravetz8 and
patidly with 16-bit “Pravetz-16", a the beginning of the 1990s due modly to
financid difficulties, centrdized procurement of computer equipment to secondary
schools was terminated.

In 1996 — 1997 an analyss of the dae of education on informatics and information
technologies was carried out. It became evident from this study that 1,159 schools
(out of a total of 3,803 schools operating at the time) had an average of 10.45
operating 8- and 16-hit PCs and 1.47 printers. There was an average of 27 students
working on a single 8 or 16-bit PC, or 70 students, if only the 16-bit or higher-class
computers were counted. About 120 of the schools covered by the study had Loca
Area Networks (LANs) and around 50 (in 1998) were connected to the Internet.
Ninety-five percent of the software used in these schools was unlicensed software.
The Stuation in the primary schools was even worse.

Teking into account this date of effars, the Bulgarian Minisry of Education and
Science developed a National Education Strategy on Information and
Communication Technologies (ICT) in 1998. This drategy outlines the principles
and gods of modern ICT education in Bulgarian schools. It describes the reevant
educationd content, the means for ICT’s integration in other academic disciplines, the
organizationa forms of ICT use, the provison of technicd equipment and software
for the needs of the learning process, the training and qudification of teachers, among
other aspects. In 1999, a detailed Program and financid plans for the implementation
of the this Strategy were developed. Part of the program envisages the modernisation
of education — i.e. devdopment of standards, adaptation of curricula and syllabuses,
etc. — and it is dready being implemented. However, financia resources have not yet
been released for the procurement of computer equipment and Internet connections in
schools. In late 2000 the previous government pledged $15 million** for PCs and
Internet access to secondary schools. Tender procedures were held and suppliers of
equipment and internet services were sdected. After the parliamentary dections in
June 2001, however, in became clear that these funds were not avalable in the
budget.

Despite such impediments, there has been an increased interest in ICT and more
consgent efforts — both by the Ministry of Education and by individua schools and
locd communities — for computerization of the schools since 1998.

V1.1. Schools Accessto ICT
Lack of adequate tunding is one of the key congtrains to meeting the requirements for

computer equipment in the educationd system. The period 1990-1998 saw a sharp
decline in public spending on education- from 6.06% of GDP in 1992 to merely 3.2%

14 ater this amount was “ corrected” to $10 million.
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in 1998. ® A dight improvement has been observed with the economic stabilization in
the country after 1997 and especidly during the last couple of years. The budget
dedicated to education was 3.88% of GDP in 2001 and reached 4.13% in 2002.
Despite this postive development, the public spending on education remans way
bedow the EU average. The economic hadships accompanying the country’s
trandtion to market economy serioudy impar the peneration of ICT in the
educationa system.

1.1. Schools of Secondary Education

Data from the Minigry of Education points to the avalability of 12,199 PCsin dl
Bulgaian schools in 2001. The number of “modern” (CPU 386 or higher)
computers cagpable of supporting Internet connections is 8,077. There is a total of
1,311 computer labs (in 2000/2001); 336 schools are connected to the Internet and
around 120 have own websites.

TABLE. 6.1. AVAILABILITY OF PCS AND INTERNET ACCESS IN BULGARIAN
SCHOOL SBY REGION'®

Region No. Ofl gct))rgputer No. of PCs Pr;vitg 8 Hcigg ;tu’c\il;t(s)fper N\?\}i?g ISET;?:;
high-class PC Access

.| Blagoevgrad 76 339 68 | 27 74,7 24
2. Bourgas 51 483 65 418 58,7 19
3. | vama 104 946 396 | 550 32,3 28

Vdiko

4 Tarnovo 57 616 69 547 40,8 21
5 | Vidin 2 437 280 | 148 34,4 3
6. | Vraza 37 642 480 | 162 54,1 9
7. | Gabrovo 30 313 2| 20 22,0 9
8. | Dobrich 21 589 437 | 152 371 1
9. | Kadidi 40 279 25 | 254 335 4
10. | Kyustendil 42 382 152 | 230 433 4
11. | Lovech 30 301 112 | 189 41,3 9
12. | Montana 40 268 122 146 19,2 4
13. | Pazardjik 45 903 558 | 345 50,6 18
14. | Pemik 26 281 2 | 259 48,8 4
15. | Pleven 49 376 135 | 241 475
16. | Plovdiv 79 651 651 36,8 15
17. | Razgrad 240 126 | 114 69,9 6
18. | Rousse 43 424 41 | 383 41,3 19
19. | Silisra 2 229 229 333 7
20. | Sofiacity 200 490 490 40,6 53
21. | Sofiaregion 42 589 284 | 305 789 10
22. | Siven 36 263 263 40,6
23. | Smolyan 36 231 231 2208

15 According to various estimates Bulgaria's GDP declined between 30% and 55% during the same
period.
16 Data from MES.

47



24. | Starazagora 49 467 52 | 415 390 16

25. | Targovishte 32 465 312 | 153 738

26. | Haskovo 47 536 288 | 248 62,7

27. | Shoumen 26 198 67 | 131 28,9

28. | Yambol 30 261 261 532 8
TOTAL 1312 12199 4122 | 8077 66,4 336

Asof January 2001, around 50 percent of the secondary schools (514 out of of
1023 ) were equipped with & least a Sngle computer |aboratory with &t least 5
PCs (with PCU 486 or Pentium processors). An interesting observation isthat the
availability of computer equipment and computer labs does not dependent on the
demographic or economic profile of theregions. (see Table 6.1. and Graph 6.1)

Figure 6.1. Secondary schools with modern computers

Regional distribution: Number/percent of secondary schools with modern computers

(at least 5 PCs 486 or Pentium)
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All schools ae provided with licensed software — both system software
(Operating Systems) and the most popular application office software, through a
contract worth $1,036,000 between the Ministry of Education and Microsoft dated
July 1999.

At the same time, the Minigry of Educatiion has no data on the number of
computers used in primary and dementary schools. According to the internationd
survey SITES caried out in late 1998, only 3% of the country’s primary schools
had computer labs. On average the schools had one computer for 270 pupils.
Fragmented data from more recent studies indicate that, dthough the Stuation
might have improved, red access to ICT is not yet avalable. This could become
possble only after ICT is introduced as an obligaory discipline in the primary
schools' curriculum.

Ovedl the penetration of ICT in Bulgarian schools is till relatively low.
Expert assessments suggedts that the ratio students to computers is 66 students per
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PC. For comparison, a Eurobarometer survey conducted in February 2001 found
that on average, for educationad purposes, 94% of European schools were
equipped with computers and 79 % were connected to the Internet. The average
school in the EU had a computer for every 10 studnets and an Internet-enabled
computer for 22 students.

There are two man channels of bringing ICT into Bulgarian classooms. The firgt
one — the centrdized line of government support through the Ministry of
Education and Science, and the second one — associated with the efforts of
individud schools. According to experts of the international network 1*?ARN
(that provided funding for more than 80 schools) there is ground for moderate
optimism in the second line of devdopment. Individud schools and locd
communities have become increesngly active in recent years in seeking various
funding possbilities to equip computer labs in the schools. The current study has
come across vaious forms of fund-rasng — from company sponsorship to
collection of “voluntary fees’ from parents. Thus some schools have managed to
rase consderable financia resources and secure a certain leve of ICT access to
their students.There is a dgnificant support from the donor community — PHARE
program provided funding for digitalizetion of dozens of professond secondary
schools and 13 regional centers for drop-out students, Open Society Fund
provided equipment for 12 schools and Internet access for dozens. French
language schools received assstance from V-FAX program.

Finaly, the assessment of ICT access in schools should necessarily consder an
interesting and very important phenomenon for Bulgaia — the exigence of
computer games clubs. Following the launch of network games in 1998 the
country has experienced a red boom in computer clubs. With time these
edablisiments have also enabled access to Internet services on a mass scae. As a
result sudents in even the smdlest towns have been given the opportunity to use
|CTs despite the delayed computerization of the schools.

1.2. Schools of Higher Education

Mog Bulgarian universities and colleges have a paucity of computer resources,
dthough the necessary investments in hardware and connectivity are becoming
more common. An accurate assessment of the current state of ICT infrastructure
in universties is saioudy impeded by the lack of rdiable and up-to-date
information on the avalability of persona computers and Internet connections.
The reasons for this are many-fold: the academic autonomy of the schools and
different management schemes make the collection of such daa a very difficult
task. As it stands now, no government agency collects comprehensive information
on these schools. In some cases, the universty managements are not even aware
of condderable technologica resources that some of their departments have
managed to secure on their own. Often there are dtrange rivaries between the
univerdties and some of ther more “popula” depatments for projects and
hardware equipment..

In such circumgtances the number of PCs at the univerdties in Bulgaria can
only be approximated based on expert assessments. This number is believed to be
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around 20,000 PCs in a tota of 48 schools of higher education'’. About 50 % of
these are “modern” PCs Peneration is highly uneven. For example, the American
Universty in Bulgaia (AUBG) reports around 550 PCs for 700 students (an
damogt 1.1 rato), while other universties have one computer for over 100
students.

In many cases this equipment is used only in adminigtration (e.g. in accounting)
and not for education or research. With the only exception of AUBG no other
university in the country currently offers free access to computer labs and Internet
connections to its students.

Practicdly dl universties (45 out of 48) have regigered Internet stes and dl of
them are connected to the Internet. Approximately 40% of the State universties
were connected until recentey through the National Educationa and Research
Information Network UNICOM-B that was recently closed down and each
universty  used and uses a vaiey of commercid I1SPs to secure additiona
bandwidth. Some universities , mogtly technicd and engineering ones, have good
access and farly advanced ICT facdilities but humanitarian faculties 4ill  lack
behind the technica, mathematica and economics and management faculties.

Limited as it is, the current leve of access to ICT in Bulgarian higher educetion is
possble thanks to funding from abroad or donations from private sponsors as
universty budgets do not adlow sufficient ICT spending. ICT resources are
dispersed and used inefficiently due to a serious increase of the number of
sudents and campuses together with a decrease of spending on education. There
is not sufficient use of ICT in subjects other than those directly reated
information technology which represents a mgor brake on progress in most
academic disciplines. In such circumstances, Bulgarian universties run the risk of
serioudy fdling behind their counterparts in the rest of Europe if they do not bring
innovation both to the educationd curricula and teaching and learning methods '

In addition to the limited access to technologies, the qudification of universty
professors is one of the most serious problems facing higher education in
Bulgaria After 1990 the motivation of sudents and professors to Stay in the
educational sysems has declined sgnificantly. According to various “brain-drain”
studies™® about 70% of young professors in the field of modern technologies have
left the univerdties The “bran-dran” works in two directions. internal migraion
towards the private sector and emigration to univerdties and private companies
abroad. Enrollment in post-graduate programs, particularly in the field of ICT, has
aso declined and the Situation is not likely to improve in the near future.,

Some dgns of a turnaround in the “brain-drain” Stuation were noticed for the first
time by the end of the 1990s when many software developers returned to the

Y Thereis ?total of 48 universitiesin Bulgaria, located in 26 towns and cities. There are 8 private
schools of higher education, 4 of which are independent colleges. The total number of students at the
beginning of 2001-2002 was 215,926.

18 From “IT for Development Issues Paper”, UNDP and Center for the Study of Democracy, Sofia,
2001.

19 Brain Drain in Easter Europe, 1994-1995,CSD,
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country. Some univerdty depatments are trying to recruit such specidists by
offering them attractive teaching schemes.

1.3. Digital Libraries

According to June 2001 datistics, more than 30 classcd libraries in Bulgaria are
avalable online. Mogst of them offer own or internationd databases. However, a
quick review shows that only 13 of them offer rea access to their own eectronic
cadogues. Three other have indicated such services but in practice they are
unavalable.

The libray a the Universty of Architecture, Civil Enginering and Geodesy in
Sofia is the only one presenting online its whole librarian fund. Others, like the
centra divison library of the Bulgarian Academy of Sciences, offer only access to
international databases included in the “EIFEL” project.

The Open Society Fund (i.e. the Soros Foundation in Bulgarid) has played a
citica role in the digtisstion of Bulgarian libraries — the Nationd Automated
Library Information Network — NALIM. In its 10-year higory in Bulgaria, OSF
has donated computers, edtablished locd aea networks, purchased library
automation systems and educated librarians.

V1.2, 1CT Education and Training

2.1. Schools of Secondary Education

Since July 1999, Bulgaria has a new Law on Educational Degrees, Educational
Minimum and Syllabus. “Mathematics, Informatics and  Information
Technologies’ is one of eight educationad areas defined in this law. On August 30,
1999 the Syllabus Regulations were enforced and two obligatory academic
disciplines relaing to ICT were fegtured for the firs time — Informatics and
Information Technologies (IT). They were to be taught at secondary education
levd a dl schools naionwide. On September 1, 1999 the new state-designed
curriculum was firg introduced to ninth graders.

In May 2000 the dtate standards (requirements) for the educationd content of dl
disciplines, including Informatics and 1T, developed by Minidry of Education,
were published. The educationd content was eaborated on two leve: fird leved —
generd education minimum, and second level — reaing to specidized education.
They outline the necessxty knowledge, <kills and vaue orientation of dl
disciplines that students graduating from the relevant educationa degree ae to
obtain.

On this basis, the new curricula on Informatics and IT for 8" to 11™" grades, and
specidized education a 12" grade of secondary schools, were developed. The
new curriculla comply with the contemporary requirements for computer and
technological literacy and provide for development of problemsolving skills
usng ICT, work in a networked environment, the use of Internet and
contemporary operating systems and different office gpplications.
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By the end of year 2005 obligatory ICT training will be introduced a primary
education level as wdl. In this way computer and Internet literacy will be added to
the st of skills acquired by Bulgarian students a school in an atempt to prepare
the workforce of the information age.

Currently, however, classes a the secondary school level do not integrate ICT
meaningfully in the lesson plans Computers and Internet — where they are
avalable a dl — are rardly used in subjects other than those directly rdated to
ICT. The technology has very low or now impact on the methods and forms of
education. In many schools IT continues to be taught mainly as a theoreticd class
with no red accessto PCsand Internet.

The qudification of teechers is yet another chdlenge facing ICT in education.
Most ingructors who currently teach IT and Informatics at schools have not been
goecificdly traned in these disciplines The mgority of them come from a
background in mathematics or some fidds of eectronics which are taught at
technical univerdties in the country. Ther knowledge of Internet, network
technologies and contemporay software is largdy the result of sdf-traning or
randomly sdlected ICT training courses. Due to lack of previous experience in
teaching ICT a secondary education level, and because of the dynamic
devdopment of this fidd, there is presently a lack of uniform evauation sysem to
guarantee the qudity of ICT teaching practice in schools.

Another chdlenge is the integration of new technologies in the overdl education
process — dl disciplines not only Informatics and Computer Sciences. This need
requires a governmenta drategy for continuous training of teachers in use of new
ICT.

In respond to that need the Minisry of Education is organizing training-of-
traners type of seminars with the support of foreign educationd inditutions but
due to serious financid condraints such programs cannot cover dl schools in the
country.

Finaly, a serious problem for secondary schools (as wel as in higher education
levels) is the fact tha once teachers become better qudified they generdly
migrate to the private sector often attracted by much higher salaries. At the sime
time a policy of permanent employment in schools does not dlow the involvement
of ingdructors from outdde the school sysem. Thus despite the exisence of
qudified professonas in the country, the schools ae denied outsde (often
voluntary) assstance due to a centralized teaching policy a primay and
secondary school levels.

Asaconcluson, which isvaid beyond the scope of the education system, there

are many dispersed initiatives, duplicating efforts without added value and lack of
coordination that leads to cost inefficiency.
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2.2. Higher Education

Bulgaria has had a tradition of excelence in science and technology education.
But many technicdly educated Bulgarians emigrated after the onst of politica
and economic trandgtion in 1989, drawn by better employment opportunities in
other countries. Some proportion of teachers has also joined to emigrating aboard.
There is a sense that Bulgarian higher education is declining somewhat in qudity
and is subject to further eroson. This is likdy to be fdt mogly in stience and
technology, where the skills are easily marketable across national boundaries.®

Information technology skills are among the skills most demanded today. Most
countries currently (and in the future) suffer from insufficient supply of people
qudified to fill dl the IT jobs that exis. The supply of IT professonds in
Bulgaria will be serioudy threstened whenever the shortage becomes acute in the
developed world. Germany and the U.S. (among others) are dready raisng the
number of visas avalable to people with these skills and Bulgarians are among
those attracted to emigrate. The long-run solution to this problem is to rase the
domegtic invement in such skills to the levd where the imbadance between
supply and demend is tolerable from a competitive point of view.

Currently, 29 Bulgarian universties offer programs in fidds related to ICT . The
number of studentsin this area of study is currently 6,485** (about 3% of the tota
number of dudents). An additiond 221 dudents are enrolled in post-graduate
education programs. The number of doctora Students a the research inditutes of
the Bulgarian Academy of Sciencesisonly 59.

Different surveys indicate that 90% of the Students in Bulgarian universties use
ICTs and about 50% are enrolled in some sort of ICT training. Experts beieve this
consderable number of ICT-trained students congtitutes a pool of human resource
which could guarantee the adaptability of Bulgarian industry in the future.

A number of universties have achieved successful cooperation with the private
sector on specidized education or professond training programs but, due to the
generd economic gStuation in the country and the existence of certain legidaive
barriers, the private sector has little interest in cooperaing with univerdties or
supporting university research programsin thefield of ICT.

There are some schools (particularly 1T and/or informatics departments at Sofia
Univergty or Technicd Univerdty — Sofia) where practicdly dl students with
ICT ills have access to international programs and research projects. In such
departments it is common practice that “qudified sudents’ are recruited by ther
professors. According to internationd companies recruiting ICT specidists in the
country, the personal motivation and access to international projects are the two
decisve conditions for the good leve of qudification of Bulgarian sudents.

2 Mission report “The IT |Industry in Bulgaia® by George Sadowsky

http://www.competitiveness.bg/sadowsky.doc
21 Studentsin ICT fields at the New Bulgarian University not included
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2.3. Professional Training

In addition to the number of traditiond college and universty programs available,
there are many other opportunities for sudy in fidds reaed to information
technology. There is a vaiey of cetificaion programs offered through
professona training inditutes, such as Cisco Networking Academy or Microsoft
Academy.

There are 5 Microsoft and 38 Cisco academies acting in the country at present —
most of them éffilialed with academic inditutions The scope of ther training
extends beyond the purdy academic community and addresses much broader
socid segments. Currently severd hundred students dready take part in courses
offered by the academies. Thus, for ingtance, Cisco's networking academies
provide training to a total of 509 people in 2001.Another 1,200 are being trained
by Microsoft and about 400 participants are certified annudly. At the moment,
about 400 database specidists, 70 developers and 70 Microsoft-certified engineers
are aready employed on the market.

An important gods of these academies is to identify suitable partnerships with
government and educationd ingtitutions, business and indudry. For ingance, there
is dready successful cooperation with the Ministry of Defense in the context of a
Program for Socid Adaptation for people who are expected to lose ther jobs in
the next 3 years (about 20,000 military servants) because of the restructuring of
the Bulgaia army. Ancother successful collaboration exiss between big 1T
companies and the Bulgarian Chamber of Commerce on projects providing
training to SMEs to prepare them for the coming age of digitd economy in the
next few years.

Severd of the bilaterd and multinationd donor agencies dso develop a few
projects connected with ICT training and education. For ingance in late spring
2000, USAID funded a PC3 Telecenter project
(http:/mvww.usaid.gov/info_technology/ied/bulgariaied.html). The Public
Computer and Communication Center (PC3) project is a pilot two-year $800,000
project implemented on behdf of USAID by the Academy for Educationd
Development (AED) through LearnLink. PC3's objective is to increase public
access to computers and the Internet by helping smdl Bulgarian businesses open
telecenters, and bring the Internet and its opportunities to smaller under-served
Bulgarian towns viewed as unattractive by the for-profit sector. As one of its
components, the PC3 project aso trains local users and grants free or subsidized
access to specificdly targeted socid groups, women, minorities, and the
unemployed, in an effort to address specific community needs and create the
customer base for the telecenters.

The World Bank is dso working on Bulgarids participation in the Globa
Deveopment Gateway project through a Bulgarian country gateway.

Another project, “Chitdishta’, is financed on collaborative bass by UNDP,
USAID and the Dutch government. The project is developed and supervised by
the Bulgarian Minidry of Culture and ams a encouraging the sustainability and
the culturd and educationa role of these traditiond inditutions. According to an



agreement between UNDP and Cisco Systems, ICT education and specid
qudification programs will be implemented in a totd of 25 Bulgaian chitdighta
(i.e. community centers) and in 3 regiond centers nation-wide. The educationa
program itsdlf isvaued a 90,900 USD and is granted for free by Cisco Systems.

VI.3. Quantitative Assessment

Lack of adequate computer equipment, Internet access and qudified teachers at the
ealy stages of educationd development (there is quite inadequate computerization at
some universities too) is one of the crucid problems to the quick penetration of ICT
in the country. Mogt of the students are not even aware of the big potentia of this
technology and redize it much later, after their graduation from school. In order to
achieve IT competitiveness Bulgarian society needs much earlier awareness about the
advantages of the digital economy.

ICT implementation in Bulgarian education is dill & one of the lowes leves in
Europe. Even though there are dready successful experiments in some universties
with disance learning courses, the generd perception among Bulgarian society is that
computers are dill a big expense for an ordinay household or a workplace. This
perception is more or less reflected in the state educational system. Even according to
the optimum progran of the Bulgarian government for computerization of the
schools, there will be just one-two computer labs per school, which is highly
insUffident for implementing ICT and massve penetration of new information skills
in aeas other than informatics itsdf. The average use of Internet in the area of
education and science is a little above the average percentage for the country.
Presumably there are some research laboratories and “idands of excelence” which
rely exclusvely on Internet in ther daly work and have a number of successful
international projects. However the relatively high cost of Internet access remans a
huge obstacle to the massive penetration of Internet and communication technologies.

FIGURE 6.2. E-LEARNING
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