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Abstract

The purpose of this paper is to investigate the impact of education on the development
of information and communication technologies (ICT) in transition countries. The aim is to
identify, by using the appropriate methodology, the connection between the level of
education development and the development of ICT, which are measured by several
indicators within the IDI (ICT Development Index). The research uses cluster analysis,
descriptive statistics, and comparative, correlation, and regression analysis. The research
results and discussion are organized in the following three segments: a) examination of
interdependence between ICT development and education level, b) analysis of the impact
of the Adult literacy rate, Secondary gross enrollment ratio and Tertiary gross enrollment
ratio on the ICT development level, and c) heterogeneity test of transition economies
according to the level of education, as well as its influence on the development of ICT. The
results of the analysis indicate the existence of a positive correlation between the ICT
development and the level of education development. The development of higher
education has the most important influence on the development and application of ICT.
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YTHULAJ KBAJIUTETA CUCTEMA OBPA30OBAIbA HA
YIHOTPEBY HHOOPMALINOHO-KOMYHUKALIMOHUX
TEXHOJIOI'MJA Y 3EMJ/bAMA Y TPAH3UIIUJN Y EPU
NHO®OPMALIMOHOI APYIITBA

AncTpakT

CBpxa paza je Ja ce MCTPaXd YTHLA] o0pa3oBama Ha pa3Boj WHPOPMAIHOHO-
komyHHKamoHux Texnonoruja (MKT) y npxasama y Tpamsuuuju. Luss paga je na ce
oxroeapajyhoM MeronoyorujoM HASHTH(UKYje ITOBE3aHOCT IOCTUTHYTOT CTEHeHa
pa3Boja oOpasoBama ca pa3BojeM KT xoju je Meper nmomohy MHIMKaTOpa y OKBHPY
komiuiekcHor nHAekca pazBoja MKT (errn. ICT Development Index — IDI). Hcrpa-
JKHUBAKE C¢ peanusyje NPUMEHOM KJIacTep aHallu3e, ACCKPUNTHBHE CTATUCTHKE, KOM-
HapaTUBHE, KOPENALMOHE M PErPECHOHE aHanu3e. Pe3yaraTti HCTpaKuBama U JUCKY-
cHja CTPYKTypHpaHH Cy y Tpu ciieqeha cerMeHTa: a) HCIHTHBame Mely3aBucHOCTH
HuBoa paszsujeHoctu UKT u HuBoa oOpa3oBama, 0) aHanu3a yTulaja CToIe MICMEeHO-
CTH OJpaciiOl CTAHOBHUIITBA, CTONE y4elrha CTAaHOBHMINTBA ca CPEIBHHM 00pa3oBa-
BEM U CTONe yuenrha CTAHOBHHUINITBA ca BUCOKUM 00pa30BameM Ha HUBO Pa3BHjeHO-
CTH HH(POPMAIMOHO-KOMYHHUKAIIOHUX TEXHOJIOTHja ¥ B) HCIINTHBAE XETEPOT€HOCTH
TPaH3UIMOHUX CKOHOMHja TpeMa HUBOY 00pa3oBama, Kao M HCH YTUIa] Ha pa3Boj
UKT. Pesynratu aHanuse yka3yjy Ha MOCTOjambe MOSUTUBHE KOPETAOHE BE3€ U3Me-
by pasBoja UKT u HUBOa pa3zBoja oOpa3oBama, NMpH YeMy Haj3HAYAjHUjH YTUIQ] HA
pa3Boj u mpumeny UKT uma pa3Boj BUCOKOT 0Opa3oBama.

KibyuHe peun: uH)OPMAHOHO-KOMYHHKAIIIOHE TEXHOJIOTHjE, 00pa30Bambe, qprKaBe
Y TpaH3HLHjH

INTRODUCTION

The development of the world economy, as well as the economic
development of transition countries, is accomplished in a very turbulent
environment. Comprehension of the fact that the personnel and their
education and knowledge are an important factor of development
increasingly prevails in the analysis of development factors of the global
economy. As Lundvall wrote: “While secondary school certificates were
the trump cards of industrialization, higher degrees are those of the
knowledge economy. Lifelong training is essential” (Lundvall, 1998).

The ubiquity of information and communication technologies and
their capacity to permeate and affect our social and cultural practices,
transforms and gives rise to new forms of thinking, acting, learning, and
relating to one another (Gil-Flores, Torres-Gordillo & Perera-Rodriguez,
2012). In current information society, people have to access knowledge
via information and communication technologies (ICT) to keep pace with
the latest developments (Sogol, Mohammadia & Rezvanfar, 2014).

The ability of the ICT industry to respond to the high demands of
users who want more bandwidth and availability of different services with
an appropriate level of quality depends on the ability of the personnel. The
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development of ICT at the level of a country depends primarily on the
ability of its personnel. The primary function of education is to teach people
in order to create a top quality workforce (Radovanovi¢ & Savi¢, 2014).

Providing competent and capable personnel requires investments in
the education system and scientific research. These investments are uneven
throughout the world and depend on the degree of a country’s economic
development. Therefore, globally speaking, the higher development level of
education and better personnel are concentrated in certain areas of the world.

On the one hand, modern ICT contributes in a large extent to the
progress of the education system by introducing innovative methodologies
in teaching, such as distance learning, or more generally, electronic
learning (Giannetti, Michelini & D’Andrea, 2009). On the other hand, the
development of ICT depends on the quality of the education system.

Special attention in the paper will be devoted to the latter aspect.
We will analyse the impact of the education development level and the
impact of education development indicators on the ICT development in
transition countries. The research includes all transition countries (except
Turkmenistan, due to a lack of data) analysed in the Transition Report
2012, which was prepared by the European Bank for Reconstruction and
Development (The European Bank for Reconstruction and Development,
2012).

The aim of this paper is to examine the effect of the education
level on the level of ICT development in transition countries. The
research is divided into several parts. In the first section of the paper, the
authors provide an overview of empirical data on the development level
of ICT and education level in the analysed transition countries. The level
of ICT development is measured by the ICT Development Index (IDI),
created by the International Union for Telecommunication, and its
subindex (IDI access, IDI use, IDI skills), while the level of education is
measured by pillars within the subindex IDI skills (Adult literacy rate,
Secondary gross enrollment ratio, and Tertiary gross enrollment ratio).
The second part, comprising the research results, examines the relationship
between the IDI and pillars within the subindex 1D1 skills. Subsequently, the
influence of the education level on the development level of ICT is tested.
Finally, heterogeneity of the analysed transition countries is observed
according to the pillars within the 1DI skills subindex.

THEORETICAL BACKGROUND

Education is considered to be one of the key factors to enhance the
integration of persons with functional diversity in society and, in particular,
in higher education institutions (Ministry of Education, 2008). Education
should prepare people not only to enjoy the modern civilization, but also to
creatively participate in the process of its further existence and development
(Kruk, 2000).



750

Education has a significant influence on the development of the
individual, the economy, and the society. Globalization and the development
of technology increasingly emphasize the importance of education and its
possibilities. Education is an important factor in the development and “the
surest foundation for the future” (Delors, 1996).

Education is a subsystem that forms the design and functioning of
other subsystems of society. Economic development and national
competitiveness depend on the quality of the education system. The process
of globalization requires educated people who will be able to adapt to social,
economic, and cultural changes. The process of globalization that caused the
interdependence of economies and economic entities contributed to the
actualization of new issues related to personnel and their knowledge as a
creative factor that influences profit.

“Education systems of countries have the subject or, even better,
the goal to have the knowledge that is not divided but, on the contrary,
universal and general” (Knezevi¢ & Veselinovi¢, 2015, p. 152). A brief
review of the historical development of the education system during
different periods shows a significant correlation between socio-economic
development, on the one hand, and development of education systems, on
the other hand. Simple training in the agricultural age, classical education
in the industrial age, and the transition from classical training to virtual
education in the information age or individualism, represent both the desired
and uninvited changes in education due to the fact that the education system
should reflect the educational needs of society in that period (Miladi &
Malekmohammadi, 2010). In the information age, education must
simultaneously provide maps of a complex world in constant turmoil and the
compass that will enable people to find their way in it (Delors, 1996).

Education is the basis for personal development and social integration
in the challenges posed by the 21* century, such as:

= Development of the information society,

= Development of science and technology, which impacts the

creation of a new model of life-long learning,

= The process of globalization, which creates a global market.

Nevertheless, education is an essential precondition for the
development of ICT and the information society. Many efforts have been and
are still being made to develop internationally comparable and reliable ICT
statistics for measuring the information society (Petrovi¢, Bojkovi¢, Anti¢ &
Petrovi¢, 2012). In order to measure the development of ICT, International
Union for Telecommunication has created and developed an index of ICT
development (ICT Development Index — IDI). This index is calculated
based on 11 indicators related to the development of information and
telecommunication technologies, which enables a comparison between
the countries (this methodology covered 155 countries in the world in
2008). The main objectives of the calculation of this index are measured
by the following:
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= The level and development of ICT over time,

= Changes in the development of ICT in the countries that
achieve different levels of ICT development and changes in the
development of ICT in developed countries compared to
developing countries and transition countries,

= The digital gap,

= The development potential of ICT, or the extent to which

countries can take advantage of ICT for the realization of
economic growth and development, based on available capacity
and skills of the population.

ICT is a factor of economic development, if applied and used
appropriately. The process of development of ICT, as well as the process of
transforming society into a knowledge and information society, involves the
following phases:

1. ICT readiness that reflects the development level of network

infrastructure and access to ICT,

2. ICT intensity that reflects the level of application of ICT in the

observed countries,

3. ICT impact that reflects the efficiency and effectiveness of the

use of ICT.

The development of ICT in these stages depends on the combination
of the following three factors: a) the existence and accessibility of ICT
infrastructure, b) a significant degree of use, and c) ability to effectively use
ICT.

Accordingly, the first two stages are related to two important
components of the IDI, and these are IDI access and IDI use. The
effectiveness of the implementation of the last phase depends on the third
component of the IDI — IDI skills, which determines the effectiveness of
the use of modern technology. The third component of the IDI — IDI skills, is
determined on the basis of the following indicators: a) Adult literacy rate,
b) Secondary gross enrollment ratio, and ¢) Tertiary gross enrollment ratio.
Literacy is an obvious feature of the knowledge economy, but not necessarily
critical to other forms of economic organization, such as agriculture-based
societies. It is hard to imagine how citizens could participate in or contribute
to a knowledge economy without not only basic reading and writing skills,
but also some measure of computer literacy, including the use of the Internet
(Weber, 2011).

These three indicators reflect the level of development, but not the
skills in using ICT. Indicators related to the computer literacy of the
population and language skills are considered more appropriate to measure
these skills (Evans & Yen, 2005; Ferro, Helbig, & Gil-Gracia, 2011).
Therefore, these three selected indicators will be used to assess and analyse
the level of education in transition countries.
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ANALYSIS OF TRANSITION COUNTRIES’ POSITION
ACCORDING TO THE LEVEL OF ICT DEVELOPMENT AND
LEVEL OF EDUCATION

Given the fact that the aim of this study is to examine the impact of
education on the development of ICT in transition countries, Table 1 provides
an overview of relevant data for 31 transition countries in 2013. Review of
the data enables consideration of their positions in the field of ICT and
education.

Table 1. IDI score, DI subindices score, and pillars within the 1DI skills
subindex in transition countries (2013)

IDI subindices Pillars within the IDI skills

subindex
Secondary  Tertiary
Country N R > ) midrg(':ty gross gross
ACCESS USE SKILLS rate enroll_ment enroll_ment

ratio ratio
1. Albania 472 462 326 7.82 96.8 82.4 55.5
2. Armenia 508 564 302 804 99.6 95.9 46
3. Azerbaijan 565 6.07 44 7.33 [BEEE 100.3 20.4
4. Belarus 4.99 BEEM  99.6 106.4 915

Bosnia and

5. Herzegovina 523 563 371 75 982 89.3 37.7
6. Bulgaria 631 677 477 846 984 93.1 62.7
7. Croatia 69 731 8.63  99.1 98.4 61.6
8. Egypt 445 509 287 633 739 86.3 30.1
9. Estonia 7.68 782  6.77 921 LK
10. FYR Macedonia 5.77 6.55 422 7.29 97.5 82.8 38.5
11. Georgia 486 599 258 714 997 86.8 27.9
12. Hungary 6.52 467 862 994 101.6 59.6
13. Jordan 462 547 222 774 979 87.8 46.6
14. Kazakhstan 6.08 6.84 433 8.06 99.7 97.7 445
15. Kyrgyzstan 378 405 159 7.62 99.2 88.2 41.3
16. Latvia 703 729 591 EENFE 999 97.7 65.1
17. Lithuania 6.74 7 529 912 998 105.9
18. Moldova 572 656 3.94 757 991 88.2 .
19. Mongolia 432 479 169 864 983 61.1
20. Montenegro 567 6.74 337 815 98.4 90.9 55.5
21. Morocco 427 563 25 507 671 68.9 16.2
22. Poland 66 7.04 494 901 97.7 732
23. Romania 583 6.62 387 817 986 95 51.6
24. Russia 67 725 497 903 997 95.3 76.1
25. Serbia 6.24 722 434 807 982 91.7 52.4
26. Slovakia 658 7.03 [FEN 828 995 93.9 55.1
27. Slovenia FENTN 5.21 BEEEN 997 97.6
28. Tunisia 423 456 259 686 79.7 91.1 35.2
29. Turkey 529 5.8 324 834 949 86.1 69.4
30. Ukraine 515 616 211 99.7 97.8
31. Uzbekistan 34 295 209 694 995 8.9

Legend: 1 Countries with the lowest value of index/subindex/pillar
EEE Countries with the highest value of index/subindex/pillar
Source: ITU. (2014). Measuring the Information Society Report 2014, https:/Amww.itu.int/en/ITU-
D/Statistics/Documents/publications/mis2014/M1S2014_without_Annex_4.pdf
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Regarding the ICT development index, Estonia, Latvia, Lithuania,
Belarus, and Kazakhstan recorded the best results among the 31 analyzed
transition countries. On the other hand, the worst positioned transition
countries according to the ICT Development Index (IDI) are Uzbekistan,
Kyrgyzstan, Egypt, Mongolia, Morocco, and Tunisia.

Similar results were observed with regard to subindices within the
IDI.

Thus, the highest score of the IDI access subindex is recorded in
Estonia, Belarus, Hungary, Latvia, and Slovenia, while the countries with
the lowest score of this subindex are Uzbekistan, Kyrgyzstan, Albania,
Mongolia, and Tunisia.

The top five countries according to the value of the IDI use
subindex are Estonia, Croatia, Latvia, Slovakia, and Lithuania, while the
lowest value of this subindex is recorded in Jordan, Kyrgyzstan, Mongolia,
Ukraine, and Uzbekistan.

When it comes to the third subindex within the IDI, IDI skills
subindex, the best ranking countries are Estonia, Belarus, Lithuania,
Slovenia, and Ukraine. Five transition countries with the lowest score of
this subindex are Egypt, Morocco, Georgia, Tunisia, and Uzbekistan.

The second part of the table shows the achievements of countries
in transition in the field of education. The second part of the table shows
the values of three pillars within the IDI skills subindex (Adult literacy rate,
Secondary gross enrollment ratio, and Tertiary gross enrolment ratio).

Leading transition countries according to adult literacy rate are
Latvia, Lithuania, Poland, and Azerbaijan, while the lowest adult literacy
rate is recorded in Morocco, Egypt, FYR Macedonia, and Turkey in 2013.

The top ranking transition countries, according to the secondary
gross enrolment ratio are Estonia, Lithuania, Belarus, Mongolia, and
Uzbekistan, and the worst ranked countries are Egypt, Morocco, Albania,
Macedonia, and Turkey.

Finally, the highest tertiary gross enrollment ratio is recorded in
Belarus, Estonia, Lithuania, Slovenia, and Ukraine, while the lowest is
recorded in Uzbekistan, Morocco, Egypt, Azerbaijan, and Georgia in 2013.

The data presented in Table 1 indicate the existence of a positive
relationship between ICT development and education levels in transition
countries. Finally, Estonia, Lithuania, Belarus, and Kazakhstan can be
viewed as leaders in almost all areas of ICT and education.

INFORMATION BASE, METHODOLOGY AND HYPOTHESIS

The purpose of this paper is to examine the interdependence and
impact of educational level on the level of ICT development in transition
countries. The aim of the study is to identify the critical factors in the
field of education that has the most significant impact on the development
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level of ICT in the transition countries. In accordance with the aim and
purpose of the research, this study tested the following hypothesis:

There is interdependence between and impact of education
on the development level of ICT in transition countries.

The following methods are used in this paper: correlation analysis,
regression analysis, and cluster analysis. Correlation analysis in this paper
examines the relationship between the ICT development index (IDI) and
pillars within the IDI skills subindex (Adult literacy rate, Secondary gross
enrollment ratio, and Tertiary gross enrollment ratio). Regression
analysis is used in this study to examine the impact of the aforementioned
pillars on the development level of ICT. Cluster analysis in this research
is performed in order to group the countries and in order to identify the
countries where further efforts and activities to improve the education
system are needed.

Information base of analysis is the report by the International
Telecommunication Union (ITU) — the United Nations specialized agency
for information and communication technologies for 2014 (ITU, 2014).

RESULTS AND DISCUSION

The results and discussion are organized in the following three
segments:

a) Examination of interdependence between ICT development and
education level;

b) Analysis of the impact of the Adult literacy rate, Secondary
gross enrollment ratio, and Tertiary gross enrollment ratio on
the ICT development level,

) Heterogeneity test of transition economies according to the level
of education, as well as its influence on the development of ICT.

a) Examining the interdependence between ICT development and
education level

The interdependence between ICT development level and education
in transition countries is tested by calculating the Pearson correlation
coefficient between the IDI and pillars within the IDI skills subindex. The
results of the correlation analysis are shown in Table 2.
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Table 2. Pearson correlation coefficient — interdependence between the
IDI and pillars within the IDI skills subindex

Secondary Tertiary

Adult
IDI literacy gross gross
rate enroll_ment enroll_ment
ratio ratio
IDI Pearson Correlation 1 0.435(*) 0.458(**) 0.700(**)
Sig. (2-tailed) 0.015 0.010 0.000
N 31 31 31 31
Adult literacy ~ Pearson Correlation 0.435(*) 1 0.597(**) 0.435(*)
rate Sig. (2-tailed) 0.015 0.000 0.014
N 31 31 31 31
Secondary Pearson Correlation 0.458(**) 0.597(**) 1 0.466(**)
gross enrolment Sig. (2-tailed) 0.010 0.000 0.008
ratio N 31 31 31 31
Tertiary Pearson Correlation 0.700(**) 0.435(*) 0.466(**) 1
gross enrolment Sig. (2-tailed) 0.000 0.014 0.008
ratio N 31 31 31 31

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
Source: Prepared by the authors (SPSS Statistics 19)

There is a positive correlation between the IDI and all pillars
within the IDI skills subindex. At the same time, moderate positive
correlation exists between the IDI and the pillar Adult literacy rate (the
value of the correlation coefficient of 0.435) and Secondary gross
enrollment ratio (the value of the correlation coefficient of 0.458). The
highest positive correlation is observed between the IDI and the pillar
Tertiary gross enrollment ratio.

b) Examining the impact of education level on the level of ICT development

Regression analysis is applied to examine the impact of education
on the level of ICT development in transition countries. The results of
regression analysis are shown in Table 3.

Table 3. The value of regression coefficients — influence of pillars within
the subindex IDI skills on the IDI

Unstandardized Standardized
Coefficients  Coefficients t Sig.

B Std. Beta
Model Error
(Constant) 1.129 2.061 0.548 0.588
Adult literacy rate 0.015 0.024 0.104 0.610 0.547
Secondary gross enrollment ratio 0.015 0.023 0.115 0.664 0.512
Tertiary gross enrollment ratio 0.032 0.008 0.601 3.884 0.001

Dependent Variable: IDI
Source: Prepared by the authors (SPSS Statistics 19)
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According to the values of the regression coefficients shown in
Table 3, it can be concluded that the pillar Tertiary gross enrollment ratio
has the highest statistically significant impact on the IDI in transition
countries (the value of the regression coefficient of 0.032). Smaller impact
is recorded for the pillar Adult literacy rate and the pillar Secondary gross
enrollment ratio. The value of the regression coefficient for these two
pillars is 0.015 and is not statistically significant.

Based on the results of correlation and regression analyses, it can be
concluded that the main hypothesis of this research is confirmed. Namely,
there is a positive relationship between the level of ICT development and the
level of education in transition countries.

There is also the influence of the education level on the level of
development of ICT, whereby the greatest impact is recorded for higher
education, i.e. the percentage of the population registered in higher education
institutions.

c¢) Examining the heterogeneity of the transition countries according
to education level

Previous segment of analysis indicated a positive correlation
between the ICT development level and education level in the analysed
transition countries. It also indicates a positive impact of education level
on the level of the IDI, with the greatest impact of the Tertiary gross
enrollment ratio. Given these results, we grouped the transition countries
in clusters according to their level of education, or according to the pillar
within the IDI skills subindex by using cluster analysis (Table 4).

Table 4. Members of cluster and distances from respective cluster center

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Members Distance Members Distance Members Distance Members Distance

Cc1 6.766608 C 4 7525720 C_3 7.81288 C.8 2.96398
C2 6.023394 C 9 3837569 C.5 427670 C_21 10.58813
C6 3.791260 C_17 4290830 C_10 6.82521 C_28  7.81350
c7 4048555 C_22 4180828 C_11  3.20130
C_ 12 4849186 C 24 3913990 C_15 6.42593

C 13 6596272 C 27 4222760 C 18 576812
C 14 7119546 C 30 1914801 C 31 1484795
C 16 5633432
C 19 6.185185
C 20 1.822437
C 23 2717376
C 25 2559639
C 26 0.864837
C 29 9.116042

Source: Prepared by the authors (STATISTICA 8.0)
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The second cluster includes transition countries which have the IDI
skills subindex greater than 9. Specifically, the second cluster consists of
the following countries: Belarus, Estonia, Lithuania, Poland, Russia,
Slovenia, and Ukraine. These countries recorded the highest percentage of
Adult literacy rate, as well as the highest Secondary gross enrollment ratio
and Tertiary gross enrollment ratio.

The first cluster includes transition countries with the IDI skills
subindex from 7.74 to 8.75: Albania, Armenia, Bulgaria, Croatia, Hungary,
Jordan, Kazakhstan, Latvia, Mongolia, Montenegro, Romania, Serbia,
Slovakia, and Turkey. These countries recorded Adult literacy rate, Secondary
gross enrollment ratio, and Tertiary gross enrollment ratio with lower values
compared to the countries in transition that constitute the second cluster.

Countries in transition which have the IDI skills subindex from
6.94 to 7.62 are in the third cluster: Azerbaijan, Bosnia and Herzegovina,
Macedonia, Georgia, Kyrgyzstan, Moldova, and Uzbekistan. These
countries recorded a higher percentage of literacy in relation to the
countries that make up the first cluster, and lower than the countries that
make up the second cluster. However, these countries recorded a lower
Secondary gross enrollment ratio and Tertiary gross enrollment ratio in
relation to the countries that make up the first cluster.

The fourth cluster includes countries in transition which have the
lowest IDI skills subindex. It consists of the following countries: Morocco,
Tunisia, and Egypt. These countries recorded the lowest values of observed
indicators upon which we conducted the analysis of the development of
education in the surveyed countries.

Results of descriptive statistics for each cluster are given in Table 5.

Table 5. Descriptive statistics within the cluster analysis

Descriptive Statistics for Cluster 1 (Cluster contains 14 cases)
Mean Standard Deviation  Variance

Adult literacy rate 98.47857 1.334269 1.78028
Secondary gross enrollment ratio 93.97857 5.886644 34.65258
Tertiary gross enrollment ratio 56.19286 7.500304 56.25456

Descriptive Statistics for Cluster 2 (Cluster contains 7 cases)
Mean Standard Deviation  Variance

Adult literacy rate 99.7429 0.097590 0.00952
Secondary gross enrollment ratio 101.1143 5.090327 25.91143
Tertiary gross enrollment ratio 79.5857 6.790785 46.11476

Descriptive Statistics for Cluster 3 (Cluster contains 7 cases)
Mean Standard Deviation  Variance

Adult literacy rate 99.00000 0.84853 0.7200
Secondary gross enrollment ratio 91.54285 8.05726 64.9195
Tertiary gross enrollment ratio 30.68571 12.24560 149.9548

Descriptive Statistics for Cluster 4 (Cluster contains 3 cases)
Mean Standard Deviation  Variance

Adult literacy rate 73.56667 6.30661 39.7733
Secondary gross enrollment ratio 82.10000 11.68075 136.4400
Tertiary gross enrollment ratio 27.16667 9.83379 96.7033

Source: Prepared by the authors (STATISTICA 8.0)
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Analysis of variance in Table 6 tests the significance level of
differences between clusters, regarding the pillars within the IDI skills
subindex (Adult literacy rate, Secondary gross enrollment ratio, and Tertiary
gross enrollment ratio). Based on the results of the analysis shown in Table
6, we can conclude that, as regards the pillar Adult literacy rate, a statistically
significant difference exists between the fourth and all the other clusters. In
other words, countries within the first, second, and third clusters are fairly
homogenous in terms of this parameter. According to the parameter, i.e. the
pillar Secondary gross enrollment ratio, statistically significant difference

Table 6. Multiple comparisons

Dependent (1) Cluster (J) Cluster Mean Std. Error Sig.
Variable  Number of Case Number of Case  Difference
(1)

1.00 2.00 -1.26429 92181 527

3.00 -52143 92181 941

4,00 24.91190(*) 1.26691 .000

2.00 1.00 1.26429 92181 527

3.00 74286 1.06442 .897

Adult literacy 4.00 26.17619(*) 1.37416 .000
rate 3.00 1.00 52143 92181 941
2.00 -.74286 1.06442 .897

4,00 25.43333(*) 1.37416 .000

4.00 1.00 -24.91190(*) 1.26691 .000

2.00 -26.17619(*) 1.37416 .000

3.00 -25.43333(*)  1.37416 .000

1.00 2.00 -7.13571 3.17274 136

3.00 243571 3.17274 .868

4,00 11.87857 4.36051 .051

2.00 1.00 7.13571 3.17274 136

Secondary 3.00 9.57143 3.66356 .065
gross 4.00 19.01429(*) 4.72964 .002
enrollment 3.00 1.00 -2.43571 3.17274 .868
ratio 2.00 -9.57143 3.66356 .065
4.00 9.44286 4.72964 214

4.00 1.00 -11.87857 4.36051 051

2.00 -19.01429(*) 4.72964 .002

3.00 -9.44286 472964 214

1.00 2.00 -23.39286(*)  4.08358 .000

3.00 25.50714(*) 4.08358 .000

4,00 29.02619(*) 5.61235 .000

2.00 1.00 23.39286(*) 4.08358 .000

Tertiary 3.00 48.90000(*) 4.71532 .000
gross 4,00 52.41905(*) 6.08745 .000
enrollment 3.00 1.00 -25.50714(*) 4.08358 .000
ratio 2.00 -48.90000(*) 4.71532 .000
4.00 3.51905 6.08745 .938

4.00 1.00 -29.02619(*) 5.61235 .000

2.00 -52.41905(*)  6.08745 .000

3.00 -3.51905 6.08745 .938

* The mean difference is significant at the 0.05 level.
Source: Prepared by the authors (SPSS Statistics 19)
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exists between the countries in the second and the countries in the fourth
cluster. There is a statistically significant difference between all clusters in
terms of the pillar Tertiary gross enroliment ratio.

Therefore, countries in the fourth cluster are significantly lagging
behind other countries in clusters 1, 2, and 3 according to all analysed
segments of education. In contrast, among the countries in cluster 2 (a cluster
with the best performance) and countries in clusters 1 and 3, a significant
difference is found only regarding the pillar Tertiary gross enrollment ratio.

The pillar Tertiary gross enrollment ratio is the main reason for the
lagging of countries in clusters 1, 3, and 4 behind the countries of cluster 2
concerning the level of education. The pillar Tertiary gross enrollment ratio
has also been identified as a pillar with the strongest positive correlation with
the ICT development index and as a pillar of the strongest positive impact on
the ICT development index in the transition countries.

CONCLUSION

Education is a subsystem that affects the development of other
subsystems of society. The technological development increasingly
emphasizes the importance of educational development. There is
interdependence and connectedness between the educational development and
the level of ICT development. On the one hand, ICT encourages the education
system development through the use of innovative methodologies in the
education process. On the other hand, the development of ICT depends on
the quality of the personnel. The level of development of the education
system is one of the most important factors that determine the quality of the
personnel. This paper gave special attention to the second aspect, or the
impact of educational development and its indicators on ICT development.

A comparative analysis of data on the IDI and its subindices and
pillars regarding the level of education in the transition countries (three
pillars within the IDI skills subindex — Adult literacy rate, Secondary gross
enrollment ratio, and Tertiary gross enrolment ratio) led us to a conclusion
that, within the transition economies, certain countries stood out as leaders
in both the level of ICT development and in the sphere of education.
Namely, Latvia, Lithuania, Belarus, and Kazakhstan are leaders according
to the value of the IDI. As regards the recorded IDI access subindex, the
leaders are Estonia, Belarus, Hungary, Latvia, and Slovenia. According to
the values of the IDI use subindex, the leaders are Estonia, Croatia, Latvia,
Slovakia, and Lithuania. According to the value of the IDI skills subindex,
the leaders are Estonia, Belarus, Lithuania, Slovenia, and Ukraine. Similar
results were observed in the domain of education. Thus, according to the
Adult literacy rate, the leading transition countries are Latvia, Lithuania,
Poland, and Azerbaijan; according to the Secondary gross enrollment ratio,
the leaders are Estonia, Lithuania, Belarus, Mongolia, and Uzbekistan;
and according to the Tertiary gross enrollment ratio, the leading countries
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are Belarus, Estonia, Lithuania, Slovenia, and Ukraine. Thus, certain countries
(Estonia, Lithuania, Belarus, and Slovenia) are leaders both in the field of ICT
development and in the field of education.

The relationship between the ICT Development Index and pillars
within the ICT skills subindex was examined by means of correlation
analysis. The results suggested a positive link between the IDI and all the
analyzed pillars (Adult literacy rate, Secondary gross enrollment ratio,
and Tertiary gross enrollment ratio), but the strongest positive correlation
was observed between the IDI and the pillar Tertiary gross enrollment
ratio. The influence of education level on the level of ICT development
was examined by means of regression analysis. Consequently, it can be
concluded that all three pillars within the ICT skills subindex have a
positive impact on the IDI in countries in transition, but also that the
pillar Tertiary gross enrollment ratio exhibited the highest statistically
significant impact. Results of correlation and regression analyses show
the greatest significance of higher education (Tertiary gross enrollment
ratio) for the level of ICT development in the countries in transition.

Given the perceived importance of education level for the level of
ICT development in the transition countries, we grouped countries based
on the indicators of education level, or on the basis of three pillars within
the IDI skills subindex using cluster analysis. We concluded that the
cluster with the worst performance consists of only three countries (Morocco,
Tunisia, and Egypt). Unenviable level of education in these countries in all
three analyzed segments (Adult literacy rate, Secondary gross enrollment
ratio, and Tertiary gross enrollment ratio) is a significant obstacle to their
better positioning in the ICT development level ranking. Countries in the first
and third clusters are far behind the best transition countries in the field of
education (cluster 2) only in terms of the Tertiary gross enrollment ratio. To
improve its position, measures and activities in these countries must be
directed towards the improvement of higher education. Higher education is
identified as a critical factor for improving the development of ICT in the
transition countries. In this sense, development policies of transition countries
should especially focus on measures and activities that will contribute to their
better position regarding higher education.
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YTHULAJ KBAJIUTETA CUCTEMA OBPA30OBAIbA HA
E®PEKTUBHOCT KOPUIIREIbA
NHO®OPMAIIMOHO-KOMYHUKALIMOHUX
TEXHOJIOT'MJA Y 3EMJ/bAMA Y TPAH3ULIUIN
Y EPU HHOPOPMAIIMOHOI' IPYIITBA

Bojau Kperuh', Jenena IMerposuh?, Tama Crannmmh®
Vuusepsuret y Humy, Exonomcku dakysrer, Hum, Cp6uja
ZYHI/IBep3I/ITeT y Humry, IlpuponHo-maTtemMaTnyku pakynTer,

Henaptman 3a reorpadwujy, Hum, Cpouja
*Yuupepsurer y Kparyjesiy, dakyiTer 3a XOTEIHjepCTBO U TyPH3aM,
Bpmauka bama, Cpbuja

Pe3ume

VY ycnoBnma riiobanuzanyje eBUICHTAH je 3HayajaH pasBoj W NPHMeHa WH(pOpMAIH-
OHO-KOMYHHKAIIMOHUX TEXHOJOTHja y pasBUjeHHM, ajd W 3eMibaMa y Tpamsumuju. Ha
pa3Boj U Kopuiheme HHPOPMAIMOHO-KOMYHUKaOHNX TexHoiornja (MKT) yrmde Be-
JIMKA OpOj CKOHOMCKHUX M JAPYINTBeHUX (hakropa. CucteM oOpasoBama MpecTaBiba jeaH
0] Haj3HauajHUjuX (haKTopa KOoju yTHie Ha pa3Boj 1 kopuiheme VKT.

OOpa3oBame MpencTaB/ba MOACHCTEM KOjH OONUKYyje IW3ajH M (YHKIHMOHHCARE
ocTaix moncucreMa apymrsa. OCHOBHa (QyHKIHja cucTeMa 00pa3oBama je ycaBpIaBa-
Be 0coba y by CTBapama KBAIMTETHHX KajpoBa. KanmTer cucrema oOpasoBama rpe-
CTaBJba 3Ha4ajaH (akTop pasBoja MpUBpese U ApynITBa. KBanureran cucteM oOpasoBama
00e30¢ehyje kBanuTeran Oynyhn Kajap, alnu U pa3Boj CaBpEMEHE TEXHHUKE M TEXHOJIOTH)E
IITO JOIPUHOCH MoBehamy CTOIE 3al0CIEHOCTH, Ka0 ¥ MPHBPEIHOM PACTy U Pa3Bojy.

CBpxa paza je a ce aHaIM3Mpa yTHIlj CUCTeMa 00pa3oBama Ha Pa3Boj U MPUMEHY
UKT y 3emsbama y Tpansunmju. Lluss pana je na ce onrosapajyhoM METOIOIOTHjOM HICH-
tuduKyje Mely3aBuCHOCT pa3Boja cuctema oOpasoBama  passoja KT mepenor nomohy
IDI (erra. ICT Development Index).

Hajeumm HUBO paspoja u xopumhema UKT mepen mytem IDI 3abenexwe cy Ecto-
Huja, Jleronuja, JlutBanuja, benopycuja n Cnosenyja. C npyre crpaHe, HajHIKH HHBO
passoja UKT cy 3abenexune Y3oekuctan, Kuprucran, Erunar, Monronuja, Mapoko u
Tynuc. CnuaHn pe3ynTaTy 3a0eIeXeHH Cy Kajia Cy Y IUTamy MOANHIeKCH y okBupy IDI
(IDI mpuctym, IDI yrotpe6a u IDI Bemtuse).

TloceOHa maxkma y pany je mocBeheHa aHami3u HHBOA pas3Boja 0Opa3oBama KOjH je
MepeH HoMohy TpH cTy0Oa (CToma MHCMEHOCTH OJIPaciior CTAHOBHMINTBA, CTOMA CTaHO-
BHUIIITBA Ca CPeEbIM 00pa30BabeM 1 CTOIA CTAHOBHUIITBA Ca BUCOKHM 00pa30BambeM) y
okBupy cyomHnekca IDI Bemrrure. Pesynrari xopenanmoHe aHanmse m3Mel)y HHBOA pa-
3pujeHocT KT 1 HUBOa 00pa3zoBama y 3eM/baMa y TPaH3HLHjU MOKA3aIH Cy J1a TOCTOjH
HajBeha MeljyzaBucHoct IDI 1 cTore cCTaHOBHHINITBA Ca BUCOKUM 00pa30BabEM.

PerpecroHOM aHanM30M je MCIHTAH YTHLAj TPU cTyOa (CToma MUCMEHOCTH OAPacior
CTaHOBHHMIIITBA, CTOTIA CTAHOBHHILITBA Ca CPEAUM 00pa30Barhe U CTONA CTAHOBHHMILTBA Ca
BHCOKHM 00pa3oBameM) Ha HUBO passujeHocTr UKT. Pesynratn perpecnone aHammse cy
yKa3aJM J1a TIocMaTpaHH CTyOOBHM WMajy mo3uTrBaH ytunaj Ha IDI y 3emipama y
TpaH3uLMju. Pe3ynrat kopeaunoHe U perpecioHe aHalu3e Cy yKazaiu Ja Hajsehu ytu-
11aj Ha passujeHoctT UKT y 3emMibama y TpaH3HUIINjU MMa CTOTIA CTAHOBHHIITBA Ca BUCOKHM
00pazoBambEM.

Tonasehn on mocMarpaHux cTy0oBa, ayTopu Cy W3BpIIMIM KiacTep aHaiusy. Ha
OCHOBY OBE aHAJIM3€ TOCMATPaHe 3eMJbe Cy TOAEIbECHE y YETUPH KiIacTepa. 3eMibe Koje
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Oene)ke HajBUIIM HHBO pas3Boja 0Opa3oBama Hajlase ce y APyroM Kiacrepy. 3a zemMibama
Jpyror KJacTepa 3a0cTajy 3eMJbe HpBOT M Tpeher KiacTepa jerHO IpeMa CTOIM CTaHO-
BHHUILITBA Ca BUCOKHM 00pa30BambeM. Y YETBPTOM KIIACTEpY Ce Hajlase 3eMJbe Ca HajJIOLIN-
juM miepdopMaHcama. AHaTU30M BapHjaHCe je UCTIMTAaH HUBO 3HAYAjHOCTH PA3IIHKe U3Me-
by gernpu nocmarpana Kiactepa, kKaja Cy y IUTamy CTyOOBH y OKBHpY cyoOmHnekca IDI
BemTHHA. Pe3ynraTn ananm3e BapHjaHce Cy yKa3aid 1a OCTOj! 3HadajHa pasimka u3mehy
CBHUX ITIOCMaTpaHMX KJIacTepa Kaja je y MUTamy CTYO - CTOIa CTAaHOBHUINITBA Ca BUCOKHM
olpa3oBameM. PesynTaty KOpesalioHe, PerpecHoHe aHaIn3e, Kao M aHAIM3e BapujaHce
Cy yKa3aJi J]a CTOIIa CTAaHOBHMILTBA Ca BHCOKUM O0Opa30Bam-eM NPEICTaB/ba KPUTHYAH
¢axrop pazsoja KT y 3emipama y TpaH3UIHjH.



