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ABSTRACT

The purpose of this study was to investigate the extent to which students from Turkey have access to a computer
and the internet at school and at home, and differences in ICT accessibility by geographic region based on the
data obtained from the PISA 2009. Data collected through the ICT questionnaire were analyzed by descriptive
statistical indexes such as percentage technique. Important findings from the study indicated (i) access to a
computer and the internet at school and at home in Turkey is still very low; (ii) Western Marmara is the best
region. The region is above the average of country in the accessibility of ICT; (iii) South Eastern Anatolia is the
worst region. The region is below the average of country in the accessibility of ICT. These findings confirm that
developing countries in general tend to have limited computer and the internet access at school and at home.
Keywords: Information and communication technology, inter-regional differences, NUTS, PISA 2009, Turkey.

INTRODUCTION

Information and Communication Technology (ICT) has provided enormous opportunities for developments all
around the world (Kari, 2007). Rapid growth and development in ICT has conduced to the diffusion of
technology in education (Corbett & Willms, 2002); therefore, ICT is nowadays indispensable for educational
studies, such as surveys, presentations, project work or research, online and distant learning. Not only is ICT the
basis of learning environment, but also it provides individuals to have lifelong learning, to improve educational
outcomes, to learn new occupational skills and to decrease inequities between groups (Cavag, Kisla, & Twining,
2004). Having access to and using ICT at home and at school is played a crucial role in developing technical
skills, processing information, getting source material and new information (Sinko & Lehtinen, 1999; Symons,
1997) Similarly, equitable and high-level access to ICT at home and at school play an important role of child
development (Corbett & Willms, 2002).

People from Turkey continue to have a slow uptake of new technology. For example, the percentage of computer
access in home was 67.9 and the percentage of internet access in home was 41.6 based on Turkish Statical
Institute 2010 data. According to PISA 2003 data, computer access in Turkish schools were much lower
compared to OECD average (Askar & Olkun, 2005) and students in developing countries such as Mexico,
Turkey and Tunisia had the highest proportion of students who had never used a computer with 13 per cent, 14
per cent and 39 per cent of students respectively in this category and the largest gender differences was found in
Turkey where 21 per cent of females and 9 per cent of males reported never having used a computer. The results
showed that approximately 50 per cent of students from Turkey had access to a computer at school and fewer
than 40 per cent of students from Turkey had access to a computer at home (Thomson & De Bortoli, 2007).
From these data, it was found that only 14 per cent of students from Turkey had a link to the internet at home
(Ainley & Searle, 2005).

Arnas-Aktas (2005) performed a study in order to investigate the access to a computer and the internet at home
in a sample of 933 Turkish children and students from ages 3-18. The results indicated that 35.7 per cent of these
children and students had access a computer at home and 21.7 per cent of them also had an internet connection in
their home. Another study of similar type was conducted by Orhan and Akkoyunlu in 2004 who found that 12.5
per cent of Turkish students had a link to the internet at home and also 15 per cent of Turkish students had a link
to the internet at school.

In Turkey, there is about 15 million students enrolling in grades K-12, we would anticipate that a considerable
number of K-12 students do not have access to a computer and the internet from their school and home. The
under use of ICT in education may be arisen from illiteracy, inequality, low levels of living, low productivity,
poverty (Kessy, Kaemba, & Gachoka, 2006) and inter-regional differences. Students of inequality of access to
ICT are called the “digital divide” (Becker, 2000; Wolff & MacKinnon, 2002). Several researches (Ainley &
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Searle, 2005; Askar & Olkun, 2005; Aypay, 2010; Corbett & Willms, 2002; Giindiiz, 2010; Mallon, Monseur,
Quittre, & Wastiau, 2010; Rodrigo, 2004; Thomson & De Bortoli, 2007) related to digital divide were examined
to access and use of ICT in participant countries by gender, by socioeconomic background, by geographic
location and by state using data from international benchmarking studies. For example, Giindiiz (2010) carried
out a research to assess the digital divide conditions in Turkey. This study provided findings that in Turkey, there
was a digital divide between primary school students. It was believed that, this situation showed parallelism with
the socio-economic background of the families. According to PISA 2006 data, from the Turkey showed that
there were no longer inequalities in the number of females and males accessing the computer at home, and thus a
decrease in the digital divide between groups (Aypay, 2010). Berberoglu (2010) performed a research so as to
examine the roles of lifelong learning and ICT in the path of creating a knowledge society and building a
knowledge economy and she analysed the common efforts and achievement of 25 European Community
Members and Turkey in this path. Results indicated that Sweeden, Finland and Denmark were more successful,
but Turkey was positioned in the lowest cluster with some EU Members such as Romania and Bulgaria without
creating any difference. Rodrigo (2004) conducted a study in order to quantify the digital divide that existed
between schools in Metro Manila, Philippines and schools in countries surveyed by the International Association
for the Evaluation of Educational Achievement (IEA-surveyed). The results implied that unlike students in other
countries, students in Metro Manila schools are among the digital poor, with fewer opportunities to access, and
process.

International benchmarking studies such as the Programme for International Student Assessment (PISA), the
Progress in International Reading Literacy Study (PIRLS) and the Trends in International Mathematics and
Science Study (TIMSS), which determine the achievement levels of students, shed light on the current situation
with regard to the education systems in the participant countries. Students' performances in these exams help
them to assess their education systems and to be able to look at the current education systems in the participant
countries with a critical eye.

The PISA, which was conducted with the support of Organization for Economic Cooperation and Development
(OECD), is the largest international benchmarking study focusing on curriculum based learning outcomes. The
survey has been conducted every three years since 2000 and the PISA was carried out with the participation of
43 countries in 2000, 41 countries in 2003, 56 countries in 2006 and lastly, 65 countries in 2009. Each cycle
evaluates the three domains concurrently, with the importance to the one particular domain each time: reading
literacy in 2000, mathematical literacy in 2003, and scientific literacy in 2006 and again reading literacy in 2009.
With its student and ICT questionnaire, the PISA also collects data concerning students' socio-demographic
status, school environments, learning styles, parents, views about themselves, motivation to perform well in
related domains, and computer familiarity.

Aim of the Study

The purpose of this study was to examine the extent to which students from Turkey have access to a computer
and the internet at school and at home, and differences in ICT accessibility by geographic location based on the
data obtained from the PISA 2009.

METHOD

The study adopted the descriptived survey research method with the student ICT questionnaire in PISA 2009 as
the instrument. The data used in this study were provided by the international PISA web site. Data of the study
were analysed with SPSS 13.0 program. The percentage technique is used to present and analyse data with
appropriate tables.

Participants

The tests and surveys of PISA 2009 project were conducted in April 2009 among 4996 students from Turkey.
The students were randomly selected from 170 schools, from 12 NUTS (Nomenclature of Territorial Units for
Statistics) regions in Turkey. According to the NUTS regions in Turkey which take part in PISA 2009 study the
percentages and numbers of the students were as follows; Istanbul Region 800 (16.0%), Western Marmara
Region 244 (4.9%), Aegean Region 620 (12.4%), Eastern Marmara Region 525 (10.5%), Western Anatolia
Region 481 (9.6%), Mediterranean Region 637 (14.8%), Central Anatolia Region 296 (5.9), Western Black Sea
Region 375 (7.5%), Eastern Black Sea Region 216 (4.3%), North Eastern Anatolia Region 142 (3.8%), Central
Eastern Anatolia Region 218 (4.4%), South Eastern Anatolia Region 442 (8.8%), [total 4996, 100%].
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RESULTS

Access to ICT Resources at School and at Home

Access to a Computer at School

In many countries school plays a crucial role in providing equitable access to ICTs (Thomson & De Bortoli,
2007). Table 1 presents the regional disparities in access to a computer at school for the twelve NUTS regions in
Turkey. As can be seen in Table 1, access to a computer at school in Turkey (49.1%) is still very low. Overall,
49.1 per cent of students from Turkey have access to a computer at school; this range from 38.0 per cent in
Mediterranean Region to 72.5 per cent in North Eastern Anatolia Region. Students from North Eastern Anatolia
Region, Western Marmara Region, Central Eastern Anatolia Region reported the highest proportion of students
accessing to a computer at school, quite above Turkey’s average and students from Eastern Marmara Region,
Western Black Sea Region, Central Anatolia Region and Aegean Region reported reasonable accessing to a
computer at school, slightly above Turkey’s average. In Istanbul Region, Eastern Black Sea Region and Western
Anatolia Region less than 50 per cent of the students indicated accessing to a computer at school, slightly below
Turkey’s average. However, results showed that the lowest access with approximately 40 per cent of the students
from Mediterranean Region and South Eastern Anatolia Region had access to a computer at school, quite below
Turkey’s average.

Table 1. Students’ from Turkey access to a computer at school and at home

The NUTS regions in Turkey School (%)  Home (%)
Istanbul Region 46.6 73.4
Western Marmara Region 65.6 63.1
Aegean Region 50.5 63.4
Eastern Marmara Region 54.7 63.8
Western Anatolia Region 449 65.9
Mediterranean Region 38.0 40.2
Central Anatolia Region 51.0 47.6
Western Black Sea Region 54.7 49.6
Eastern Black Sea Region 454 44.9
North Eastern Anatolia Region 72.5 359
Central Eastern Anatolia Region 61.5 31.7
South Eastern Anatolia Region 38.5 28.7
Turkey’s average 49.1 543

Access to a Computer at Home

Almost all of the Turkish PISA 2009 students showed they had less access to a computer at home. Overall, 54.3
per cent of students from Turkey had access to a computer at home; this ranged from 28.7 per cent in South
Eastern Anatolia Region to 73.4 per cent in Istanbul Region (Table 1). Students from Istanbul Region, Western
Anatolia Region, Eastern Marmara Region, Aegean Region and Western Marmara Region reported the highest
proportion of students accessing to a computer at home, quite above Turkey’s average. However, in Western
Black Sea Region, Central Anatolia Region and Mediterranean Region less than 50 per cent of the students
indicated accessing to a computer at home, slightly below Turkey’s average and results indicated that the lowest
access with approximately 30 per cent of the students from South Eastern Anatolia Region, Central Eastern
Anatolia Region and North Eastern Anatolia Region had access to a computer at home, quite below Turkey’s
average.

These percentages implied that students from Istanbul Region, Aegean Region, Eastern Marmara Region,
Western Anatolia Region and Mediterranean Region had less access to a computer at school than at home, and
students from Western Marmara Region, Central Anatolia Region, Western Black Sea Region, Eastern Black
Sea Region, North Eastern Anatolia Region, Central Eastern Anatolia Region and South Eastern Anatolia
Region had more access to a computer at school than at home. All in all, students from Turkey had less access to
a computer at school than at home.

Access to the Internet at School

Table 2 indicated that similar regional disparities were evident for access to the internet at school for the twelve
NUTS regions in Turkey. Link to the internet at school in Turkey (44.4%) is still low-level. Overall, 44.4 per
cent of students from Turkey also had access to the internet at school; North Eastern Anatolia Region had the
highest percentage of students with access: over 70% of students in North Eastern Anatolia Region reported
accessing to the internet in their school. In contrast, only about 30% of students in South Eastern Anatolia and
Mediterranean Regions had access to the internet at school. Students from Central Eastern Anatolia Region,
Western Marmara Region, and Western Black Sea Region had an internet connection at home, quite above
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Turkey’s average, and in Aegean Region, Eastern Marmara Region and Central Anatolia Region, less than 50
per cent of the students indicated accessing to internet at school, slightly above Turkey’s average. But, in
Istanbul Region and Western Anatolia Region less than 40 per cent of the students indicated a link to the internet
at school. This was lower than the Turkey’s average.

Table 2. Students’ from Turkey access to the internet at school and at home

The NUTS regions in Turkey School (%)  Home (%)
Istanbul Region 394 74.0
Western Marmara Region 57.0 61.5
Aegean Region 49.8 60.3
Eastern Marmara Region 49.1 60.6
Western Anatolia Region 39.7 60.3
Mediterranean Region 333 40.0
Central Anatolia Region 47.0 43.2
Western Black Sea Region 53.9 48.5
Eastern Black Sea Region 44.0 44.9
North Eastern Anatolia Region 72.5 31.0
Central Eastern Anatolia Region 583 27.1
South Eastern Anatolia Region 29.4 26.9
Turkey’s average 44.4 52.2

Access to the Internet at Home

Table 2 showed that there were regional disparities in link to the internet at home. Overall, 52.2 per cent of
students from Turkey also had a link to the internet at home; in Istanbul region nearly 75% of students had a link
to internet at home, whereas the average was lower amongst the South Eastern Anatolia Region, and lower still —
about 30% — in Central Eastern Anatolia Region and North Eastern Anatolia Region. About this percentage is
still half that of Western Anatolia Region, Aegean Region, Eastern Marmara Region and Western Marmara
Region. Students from Istanbul Region, Western Anatolia Region, Eastern Marmara Region, Aegean Region and
Western Marmara Region reported the highest proportion of students accessing to the internet at home, quite
above Turkey’s average. But, in Western Black Sea Region, Eastern Black Sea Region, Central Anatolia Region
and Mediterranean Region less than 50 per cent of the students indicated a link to the internet at school. This was
lower than the Turkey’s average.

These findings showed that students from Istanbul Region, Western Marmara Region, Aegean Region, Eastern
Marmara Region, Western Anatolia Region, Mediterranean Region and Eastern Black Sea Region had less
access to the internet at school than at home, and students from Central Anatolia Region, Western Black Sea
Region, Eastern Black Sea Region, North Eastern Anatolia Region, Central Eastern Anatolia Region and South
Eastern Anatolia Region had more link to the internet at school than at home. All in all, students from Turkey
had less link to the internet at school than at home.

DISCUSSION

In this study, inter-regional inequalities examined in terms of ICT accessibility at school and at home in Turkey
based on the data obtained from the PISA 2009. According to the results of the study it was found that: 1) 49.1
per cent of students from Turkey overall reported having access to a computer at school, and 38.0 per cent in
Mediterranean Region to 72.5 per cent in North Eastern Anatolia Region; ii) 44.4 per cent of students from
Turkey overall reported having link to the internet at school, and 29.4 per cent in South Eastern Anatolia Region
to 72.5 per cent in North Eastern Anatolia Region; iii) 54.3 per cent of students from Turkey overall reported
having access to a computer at home, and this ranged from 28.7 per cent in South Eastern Anatolia Region to
73.4 per cent in Istanbul Region; iv) 52.2 per cent of students from Turkey overall reported having link to the
internet at home, and this ranged from 26.9 per cent in South Eastern Anatolia Region to 74 per cent in Istanbul
Region; v) The access to a computer and the internet at school was highest in the North Eastern Anatolia Region
and lowest in Mediterranean and South Eastern Anatolia Regions; vi) The access to a computer and the internet
at home was highest in the Istanbul region and lowest in South Eastern Anatolia Region; vii) All in all, students
from Turkey had less access to a computer at school than at home. Similarly, students from Turkey had less
access to the internet at school than at home; viii) Western Marmara is the best region. The region is above the
average of country in the ICT resources; ix) South Eastern Anatolia is the worst region. The region is below the
average of country in the ICT resources.

These findings supported the findings of previous studies (e.g., Gk, 2004; Kocberber & Kazancik, 2010; Sarier,
2010) which revealed that the South Eastern Anatolia region was below the average of country in the educational
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opportunities, in particular, in terms of educational investments. Student selection examination (OSS), high
school entrance exams (OKS-SBS) and PISA results showed that, students performance in Turkey had
significant differences between genders and regions, and the students from South Eastern Anatolia Region
performed below the Turkey average scores in measures of mathematics literacy, scientific literacy, reading
literacy and problem solving (Berberoglu & Kalender, 2005; Sarier, 2010). These results were consistent with
Kogberber and Kazancik’s (2010) study, which indicated that Western Marmara was above the average of
country in the educational opportunities and investments. Similarly, Berberoglu and Kalender(2005), and
Sarier’s (2010) studies which showed that students from Marmara Region performed above the Turkey average
scores in measures of mathematics literacy, scientific literacy, reading literacy and problem solving.

In PISA 2003, countries with academically higher performing students had five or fewer student per computer,
whereas Turkey had ten or more students per computer (Aypay, 2010) . According to the results of the PISA
2009 it was found that access to a computer and the internet at school and at home in Turkey was still very low.
At this point students from Turkey are still among the world’s digital poor. Students in developing countries
such as Tunisia, Turkey, Philippines and Mexico had the highest proportion of students who had not access to a
computer and the internet at school and at home (Rodrigo, 2005; Thomson & De Bortoli, 2007). The results
indicated that students from Turkey can not access and link to ICT resources to the same extent as their
international counterparts and Turkey has inter-regional differences in terms of ICT resources. These findings
confirm that medium human development countries in general tend to have limited computer and the internet
access at school and at home, and students from developing countries can not participate fully in the digital
world (Rodrigo, 2005; Thomson & De Bortoli, 2007).

CONCLUSION

Nowadays, although information and communication technology is used a lot in every field, the results of PISA
2009 show that in Turkey, access to a computer and link to the internet at school and at home is still too low.
These findings imply that information and communication technology (ICT) in Turkey is not completely
integrated into learning environment and students’ life. Aypay (2010) gave out that Turkey needs to lower the
differences among schools. Turkey also needs to improve the use of ICT in educational system by adapting the
technology in the content of the courses. Results from the current study supported the finding that students from
Turkey students had access to computers but their access was limited (Aypay, 2010). Delen and Bulut (2011)
also stated that ICT is an important factor that should be taken into consideration when designing classroom
environments. The results of this research and studies (e.g., Aypay, 2010; Berberoglu, 2005; Delen & Bulut,
2011) on this topic indicated that there is stil a great achievement and accessibility of ICT gap between regions
and schools in Turkey. The under use of ICT in education and in home may be arisen from illiteracy, inequality,
low levels of living, low productivity, poverty (Kessy, Kaemba, & Gachoka, 2006) and inter-regional
differences. In order to improve the quality of learning environment for students who have not access to
computers and the internet at home and at school; obstacles to the access to computers and internet at home and
at school should be removed as soon as possible, while investments should be encouraged. These results also
provide potential insights for the conduct of the future research and they can be used for international
benchmarking.

REFERENCES

Ainley, J., & Searle, D. (2005). Students in a digital age: Some implications of ICT for teaching and learning.
Melbourne. MCEETYA ICT in Schools Taskforce. Available at:

http://pandora.nla.gov.au/pan/82404/20080317-
1603/www.icttaskforce.edna.edu.au/icttaskforce/webdav/site/icttaskforcesite/users/root/public/Students_d
igital age.pdf (Retrieved from the Word Wide Web, July 21, 2011).

Arnas-Aktas, Y. (2005). 3-18 yas grubu ¢ocuk ve genglerin interaktif iletisim araglarini kullanma
aligkanliklarmin degerlendirilmesi, TOJET: The Turkish Online Journal of Educational Technology, 4(4),
59-66.

Askar, P., & Olkun, S. (2005). The use of ICT in schools based on PISA 2003 data. Eurasian Journal of
Educational Research, 19, 15-34.

Aypay, A. (2010). Information and communication technology (ICT) usage and achievement of Turkish students
in PISA 2006. TOJET: The Turkish Online Journal of Educational Technology, 9(2), 116-124.

Becker, H. J. (2000). Who’s wired and who’s not: Children’s access to and use of computer technology. The
Future of Children: Children and Computer Technology, 10(2), 44-75.

Berberoglu, B. (2010). Turkey’s position in the European Community in terms of lifelong learning and
information and communication technologies. The Journal of Knowledge Economy & Knowledge
Management, 5(2), 113-126.

Copyright © The Turkish Online Journal of Educational Technology 353



m: TOJET: The Turkish Online Journal of Educational Technology — October 2011, volume 10 Issue 4

Berberoglu, G., & Kalender. (2005). Investigation of student achievement across years, school types and regions:
the SSE and PISA analyses. Educational Sciences and Practice, 4(7), 21-35.

Corbett, B.A., & Willms, J.D. (2002). Canadian students' access to and use of information and communication
technology. Paper presented at 2002 Pan-Canadian Education Research Agenda Symposium Information
Technology and Learning, 30 April - 2 May, Montreal, Quebec. Retrieved May 11, 2011 from
[www.cesc.ca/pceradocs/2002/papers/BCorbett OEN.pdf].

Delen, E., & Bulut, O. (2011). The relationship between students’ exposure to technology and their achievement
in science and math. TOJET: The Turkish Online Journal of Educational Technology, 10(3), 311-317.

Cavas, B., Kisla, T., & Twining, P. (2005). Egitimde bilgi ve iletisim teknolojilerinin kullanimina y6nelik bir
aragtirma: dICTatEd yaklasimi (A study on the use of information and communication technologies in
education: dICTatEd approach).

Available at::http://kn.open.ac.uk/public/getfile.cfm?documentfileid=4551/. (Retrieved from the Word Wide
Web, July 21, 2011).

Gok, F. (2004). Egitim hakk: Tiirkiye gergegi. XIII. Ulusal Egitim Bilimleri Kurultayi, 6-9 Temmuz, Inonii
Universitesi, Egitim Fakiiltesi, Malatya.

Giindiiz, H. B. (2010). Digital divide in Turkish primary schools: Sakarya sample. TOJET: The Turkish Online
Journal of Educational Technology, 9(1), 43-53.

Kari, H. K. (2007). Availability and accessibility of ICT in the rural communities of Nigeria. Electronic Library,
25(3), 363-372.

Kessy, D., Kaemba, M., & Gachoka, M. (2006). The reasons for under use of ICT in education: In the context of
Kenya, Tanzania and Zambia. Paper presented at the 4th IEEE International Workshop on Technology
for Education in Developing Countries, Iringa, Tanzania. Retrieved May 11, 2011 from
[http://ieeexplore.icee.org/xpls/abs_all.jsp?arnumber=1648416&tag=1].

Kogberber, G., & Kazancik, L. (2010). A novel approach towards the examination of educational opportunities
at primary schools. Hacettepe Universitesi Egitim Falkiiltesi Dergisi, 38, 165-176.

Mallon, M., Monseur, C., Quittre, V., & Wastiau, P. (2010). The contribution of ICT to education: Comparative
findings from international surveys and some innovative practice. Italy: Programma education FGA
working paper.

Orhan, F., & Akkoyunlu, B. (2004). A study on the use of internet by primary school students. Hacettepe
University Faculty of Education Journal, 26, 107-116.

Rodrigo, M. M. T. (2005). Quantifying the divide: a comparison of ICT usage of schools in Metro Manila and
IEA-surveyed countries. International Journal of Educational Development, 25, 53—68.

Sarier, Y. (2010). An evaluation of equal opportunities in education in the light of high school entrance exams
(OKS-SBS) and PISA results, A4hi Evran Universitesi Egitim Fakiiltesi Dergisi, 11(3), 107-129.

Sinko, M., & Lehtinen, E. (1999). The challenges of ICT in Finnish education. The Finnish National Fund for
Research and Development SITRA. Atena kustannus, WSOY, Juva.

Symons, F. S. (1997). Network access, skills, and equity in the workplace: Polarization in Social Policy
Canadian Journal of Communication, 22(2). Available at:

http://cjc-online.ca/index.php/journal/article/viewArticle/994/9009/. (Retrieved from the Word Wide Web, July
21,2011).

Thomson, S. & de Bortoli, L. (2007). PISA 2003 Australia: ICT use and familiarity at school and home. (ACER
Research Monograph No 62). Melbourne: ACER.

Tiirkiye Istatistik Kurumu (2010). 2010 y1l1 hane halki bilisim teknolojileri kullanim arastirmasi sonuglari,
Haber Biilten, 148, 1-2.

Wolff, L., & MacKinnon, S. (2002). What is the digital divide? TechKnowLogia, 6, 7-10.

Copyright © The Turkish Online Journal of Educational Technology 354



