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kills in using modern technologies are especially important for the

tuture of individuals, and attention paid on student abilities in us-

ing ICT resources for their personal empowerment is needed. These
kind of skills in youth are especially important because today’s youth will
compete for technological jobs globally (Ritzhaupt, Liu, Dawson, & Bar-
ron, 2013). The social effects of ICT on production are totalizing, altering
or eliminating not just the existing work practices and conditions, but cre-
ating new sectors of capital. Post-industrial society moves towards the less
traditional physical production of commodities to the provision of servic-
es and adoption of a “global, mobile and networked e-capital” (Stevenson,
2009, p. 3). The information industry had become the driving force of the
new economy more than 15 years ago through producing, processing, dis-
tributing and using information. Moreover, it even permeates the tradi-
tional sectors of economy, such as agriculture and manufacturing (M.-C.
Kim & Kim, 2001). The emerging information capital is related with low-
ering the labour needs and the work is reorganized in terms of employ-
ment in forms as “contingent workers” (Stevenson, 2009). However, to
succeed in these new conditions, a new set of skills is required. This means
that the digital skills of todays’ youth are crucial for their success in the
future, which is why this study takes students as its target group. Fifteen
years ago Kim and Kim (2001) predicted that:

...information cxchangcs will shapc most of human activities. Commu-
nication will become not so much an instrument for convcying messag-
es buta critical factor in cnliancing the quality oflife. Soitis necessary to
implcmcnt measures to not only increase the media availability butalso

improve communicative competencies at home and work. (p. 88)
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However, as with many other skills, the possession of skills in the
digital domain differs across students, depending on, among other things,
basic student individual and socio-demographic characteristics. These dif-
ferences in the digital domain depending on individual and socio-demo-
graphic characteristics are known as the “digital divide”.

van Dijk (2006) points out that digital divide should be explored as
rooted in multifaceted processes of social, mental and technological as-
pects, going further away from the simple possession of the technology.
Three levels of digital divide are recognized (Hohlfeld, Ritzhaupt, Bar-
ron, & Kembker, 2008):

-~ Equitable access to hardware (lowest);

- Frequency of use of technology by teachers and students in class (me-
dium);

—  Student’s ability to use ICT for own empowerment (highest).

This study focuses namely on the third level of the digital divide,
gaps in students’ abilities for an effective participation in different do-
mains. The focus is on a specific aspect of the entire spectrum of the broad
ICT abilities, namely the Computer and Information Literacy (CIL), fol-
lowing its definition given by Fraillon, Schulz & Ainley (2013): “individ-
ual’s ability to use computers to investigate, create, and communicate in
order to participate effectively at home, at school, in the workplace, and
in society” (Fraillon et al., 2013, p. 17). The purpose of this study is to ex-
plore the digital divide (CIL gaps) across 14-year-old students based on
their socio-economic status (SES) using data from 20 countries, partic-
ipating in the IEA’s International Computer and Information Literacy
Study (ICILS) 2013. The study also tests how different ICT-related factors
explain the aforementioned gaps across the participating countries. The
research questions related with SES gaps are:

1. Which ICT-related student personal and ICT characteristics ex-
plain the student SES CIL gaps?

2. Which school ICT-related characteristics explain the student SES
CIL gaps?

Background

The term “digital divide” originated in mid-1990s, used for the first time
by an unknown American source. In general, it suffers from lack of theo-
retical foundation, mainly due to the following reasons (van Dijk, 2006):

I The term “country” is used provisionally throughout the paper to designate educarional
systems or a benchmarking participants, such as Buenos Aires (Argentina), Newfound-

land and Labrador (Canada) and Ontario (Canada).
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- Very recent concept, mainly at descriptive level;

- Lack of conceptual elaboration and definition;

—  Not being discussed against the general theory of social inequalities;

-~ Only a minor role of the “diffusion of innovations” theory;

- Lack of interdisciplinary research and preponderance of sociological
and economic studies, mostly ignoring the attitudes towards tech-
nology and its use;

- Static (possession of technology) vs. dynamic (developing technolo-

gy) approach;

—  No serious elaboration of the consequences of the digital divide.

Traditionally seen as a gap in possession, the digital divide was per-
ceived to be bridged with the rapid increase of computer and network ac-
cess after 2000 (Hargittai & Hinnant, 2008). But even then the studies
on the digital divide had their focus on accessibility, ignoring the infor-
mation inequality. In addition, possessing financial resources is not au-
tomatically related to willingness to access and use information. As the
access to media becomes easier for everyone, regardless of the econom-
ic power, the focus shifts to how information is used, what one does with
the information (M.-C. Kim & Kim, 2001). The digital divide is a much
more complex phenomenon than just the possession of means to obtain
information (M.-C. Kim & Kim, 2001). In addition, “As informatization
progresses in society, the cause and structural nature of social inequality
changes as well” (M.-C. Kim & Kim, 2001, p. 79). This is why the issue of
access to technology (the first level of digital divide) started to lose its im-
portance and more recently the “beyond access” aspects or “second level of
the digital divide” (Hargittai & Hinnant, 2008, p. 605) became issues and
attracted further attention. These beyond access issues include (van Dijk,
2006; van Dijk & Hacker, 2003):

- Inequalities in social, cultural and informational capital and re-
sources amplified by the use of digital media;

- Inequality of positions and power in social networks;

- Differences in social, psychological and cultural backgrounds.

Further, the concepts of skills, competencies, and technology use and
applications were added, shifting the focus from inequalities in possession
to inequalities in social, cultural and informational capital and resourc-
es. Some researchers have focused on inequalities in terms of positions of
power in social networks which could result in unequal participation op-
portunities in different social areas, thus reflecting all common social and
cultural differences. These traditional inequalities in resources and capital
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are boosted by the use of technology due to the control positions in a socie-
ty with increasing complexity where the skills to acquire and sustain posi-
tions are unequal (van Dijk, 2006). In this way, the information turns into
a positional good and some social positions create better prospects to ob-
tain, process and use important information, which empowers those hav-
ing the appropriate skills and their networks. Individuals and networks
that are not well-positioned are subject to social exclusion. Those who are
very included due to their dominant position (an “information elite”) be-
come even more empowered and gain even more capital and resources, in-
creasing the traditional social inequalities (van Dijk, 2006). Additionally,
the higher-SES individuals and families could afford the equipment earli-
er than lower-SES ones and, as early adopters, have the advantage by hav-
ing continuously more experience than the later adopters (Hohlfeld et al.,
2008; M.-C. Kim & Kim, 2001). The divide between the carly and late
adopters tends to increase further in future because the information tech-
nology also progresses with time, but also because the amount of informa-
tion increases along with the complexity of its utilization (M.-C. Kim &
Kim, 2001). However, even if the homes were equipped equally, children
from higher SES families gain more (Hargittai & Hinnant, 2008). This
reflects a form of “capital” which is different than the social and cultur-
al ones and is unequally distributed in society. The resources, in turn, are
material (equipment and software), social (networks possessing and using
technology, plus the social support in using it) and cognitive (constitut-
ing literacy, numeracy and informacy [i.e. “informational literacy”, digi-
tal skills for reading and searching textual information which is complex
and multifaceted]) (van Dijk & Hacker, 2003). Thus, CIL can contrib-
ute to raising the cultural capital of those who have access to technology
and acquire the skills to use it, serving the interests of the dominant class
and reproducing the existing social structure and ideological framework
in power (Kucukaydin & Tisdell, 2008), although most authors at the be-
ginningof the 21" century agree that “inequality in the information socie-
ty is fundamentally different from that of industrial society” (M.-C. Kim
& Kim, 2001, p. 79).

The expansion of the concept and the issues beyond possession and
access to ICT allows three levels of the digital divide in society and edu-
cation to be distinguished: 1) infrastructure and support; 2) frequency of
using ICT by students and teachers; 3) student ICT preparedness. These
three levels are assumed to be hierarchical (Epstein, Nisbet, & Gillespie,
2011; Hohlfeld et al.,, 2008). The first level preoccupies the public opin-
ion and policy (van Dijk & Hacker, 2003), the third is hardest to address
(Hohlfeld, Ritzhaupt, & Barron, 2013), mainly due to the complexity of
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the digital divide on the number of demographic and personal charac-
teristics, such as computer possession and access, family and school so-
cio-economic status, gender, ethnicity, experience with ICT, self-efficacy,
attractiveness of and interest in technology, rural location and education-
al level (Henderson, 2o11; Hohlfeld et al., 2008; M.-C. Kim & Kim, 20071;
Ritzhaupt et al., 2013; van Dijk, 2006). The focus of this paper is name-
ly the third level, as it is the important pre-requisite for the students’ suc-
cess in future. Broadly defined, digital skills are not limited to the abilities
to operate technology, but the abilities to search, process and apply infor-
mation are the more important ones. Said another way, digital skills have
different aspects: instrumental, operational, structural, strategic and in-
formational. The last one, viewed as increasingly important has two dis-
tinctive components: formal (the ability to work with the formal charac-
teristics of the technology, e.g. files and hyperlinks) and substantial (the
ability to find, select, process and evaluate information in sources regard-
ing specific questions). Research so far has been focused on the operation-
al skills, related to the command of hardware and software, while the in-
formational component has been largely neglected (van Dijk, 2006; van
Dijk & Hacker, 2003).

The digital divide is multifaceted, resulting from the differences be-
tween home and school, along the range of family SES, rural location and
gender. The ones who possess low CIL are likely to be from minorities,
with low income, with lower educational attainment and children from
single-parent families. The especially endangered are those who reside in
rural or central city areas, who are less-likely to have access to the internet,
thus being “information-poor” (Henderson, 2011). The suburban schools
are richer in ICT resources (hardware, software and network access), but
also in teacher preparation for using ICT in instruction. On the other
hand, poorer urban and rural schools have outdated ICT resources and
unreliable network access. These inequalities are actually a small and spe-
cific part of the greater inequality picture (Kucukaydin & Tisdell, 2008).
Kim & Kim (2001) and van Dijk & Hacker (2003) add education and age
to the different digital divides. The digital divide needs to be framed as
any divide based on race, gender, class and nation around the world be-
cause they reflect these divides in the same way (Kucukaydin & Tisdell,
2008).

Greater gaps still appear to exist between homes, based on SES. Pub-
lic schools are perceived as bridging the gaps in possession of technological
means, and it is expected that schools’ ICT resources could decrease the
gaps based on student characteristics. But leaving possession and access
aside, there is still one substantial difference between students in schools
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with differing levels of SES: those from lower SES schools tend to use
computers more often for “drill and practice” activities, solving problems
and analysing data, while the students studying at higher SES schools use
computers for written expression, they tend to use computers and the
internet at home more often and in general use the technology in high-
er-order thinking activities (Hohlfeld et al., 2008). The differences at the
school level can be explained with the school-level SES, which is related to
different other student characteristics. Lower-SES schools differ in both
the methods and technologies used for instruction (Hohlfeld et al., 2013).

Method

As stated earlier, this study tests the differences in CIL of 8 grade stu-
dents based on their SES. The analysis uses stepwise multiple linear regres-
sion models, adding control variables to the regression models in order to
partial out their effect from the relationship. This way the characteristics

bridging the digital divide in CIL are identified.

Data

The data stem from IEA’s International Computer and Information Lit-
eracy Study (ICILS) 2013, which evaluates CIL achievement and collects
background information from students at grade 8 and their schools and
teachers across 21 countries. The target population of the students was
defined as those enrolled in the grade representing eight years of school-
ing or its equivalent within the country. In most countries this defini-
tion matched students in grade 8. The only exception is Norway, where
students in grade 9 and their teachers were sampled. The minimum re-
quirement of the number of sampled schools is 150 within each country.
The sample of schools was drawn using Probability Proportional to Size
(PPS). That is, the more students in the target grade a school has, the more
likely it is to be sampled. Within each school 20 students were sampled
across all its target-grade classes, disregarding the number of classes with-
in the school. At least 15 teachers within schools were sampled regardless
of the subject they teach in the target grade (Meinck, 2015). However, the
sampled teachers are not necessarily the teachers of the sampled students
which means that link between students cannot be linked to their teach-
ers. Therefore teacher characteristics cannot be used as the explanatory
variables of student achievement or as the control variables of the relation-
ship between student achievement and their SES. The list of 21 countries
participating in ICILS 2013, their sample sizes and population estimates
are presented in Table 1. As the table shows, four countries did not meet
the sampling requirements of sampling at least 150 schools within the
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country (Denmark, Hong Kong, Netherlands and Switzerland). These
countries were included in this study due to their importance in terms of
cross-country comparison. Their results, however, need to be taken with
caution because the estimates may be biased due to the sample coverage.
Buenos Aires (Argentina) and Newfoundland and Labrador (Canada)
and Ontario (Canada) are benchmarking participants.

Table 1. Samplc sizes and cheir population estimates

Countries Sample Size Population Estimate

Buenos Aires (Argentina)® 1,076 41,200
Australia 5326 264,948
Canada (Newfoundland and Labrador)* 1556 5,068
Canada (Ontario)* 3377 139,615
Chile 3,180 222,720
Croatia 2,850 44,193
CzechRepublic 3,066 83,193
Denmarkt 1,767 58,249
Germany 2,225 841,762
Hong Kongt 2,089 59,611
Korea 2,888 562,234
Lithuania 2,756 30,842
Netherlandst 2,197 183,212
Norway#+ 2,436 56,894
Poland 2,870 365.863
Russian Federation 3,626 1,124,977
Slovak Republic 2,994 49,186
Slovenia 3,740 16,870
Switzerlandt 3,225 85,888
Thailand 3,646 694,162
Turkey 2540 1,196,184

“Benchmarkin g pa r[z'cz'pﬂm
#Not mmﬂ'ﬂg the mmp/m 14 Vec]zﬂremmtf
+Grade g population

Data about students’ CIL achievement and SES, ICT infrastructure
and use, as well as other basic individual and demographic characteristics
from 20 countries is used in the analyses: the Netherlands had to be ex-
cluded from the study due to lack of data on the SES measure.

Measures
Assessment items in ICILS 2013 are tasks distributed in four modules and
each student takes only two modules, assigned to him or her at random.
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That is, not each student faces every single task (Fraillon, 201s). In turn,
the CIL scores could not be computed using the well-known methods
from the Classical Test Theory (CTT) or Item Response Theory (IRT).
Instead, the CIL scores in ICILS 2013 were obtained by the study center
as five “plausible values” (PVs). In brief, the item parameters were estimat-
ed using different IRT models, depending on the scoring of the items (di-
chotomous or partial credit). The item parameters were used along with
student responses on achievement items and the principal components of
the background items to form conditional distribution where the infor-
mation of the items the students did not face was imputed using the in-
formation of the background variables. The final scores for each student
were drawn at random five times (PVs) from the distribution of the scores
of students with similar background characteristics (Gebhardt & Schulz,
2015).

The SES measure used in this study is the National index of students’
socioeconomic background (S_NISB). The index was derived from the
students’ parental highest occupational status, students’ parental highest
educational attainment and the number of books in the students” home.
The index was created using Partial Credit Model (PCM), part of the
broad IRT framework (Schulz & Friedman, 2011).

Individual student, student home and school variables were used as
well in the regression models (see Analytical methods). The groups of dif-
ferent variables are as follows:

- Individual characteristics related to CIL: expected further educa-
tion; basic skills ICT self-efficacy; advanced skills ICT self-efficacy;
attitudes towards ICT.

—  ICT use at home and school: frequency of computer use at home,
school and other locations; use of ICT for different purposes, in-
cluding study purposes.

-  Home and school ICT resources, emphasis and use of ICT in teach-
ing and learning: availability of computers and network connection
at home; principal’s views on the importance of using ICT; ICT use
for teaching and learning activities at school; monitoring of teach-
er use of ICT in pursuinglearning outcomes; ICT management and
resources; teacher professional variables (school principal responses).

The full list of all used variables with their description and measure-
ment characteristics can be found in the Appendix.
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Analytical Methods

In the first step, the differences in CIL across individual and school SES
are tested using bivariate linear regression models. School SES is aggregat-
ed individual SES at the school level as a measure of the contextual effect.
Prior to analysis the index was linearly transformed to have a mean of so
and a standard deviation of 10 points to be in line with the rest of the scale
variables used in the study. In the second step, variables on different indi-
vidual student, home and school characteristics are added to the regres-

sion models to account for their influence on the relationship between
CIL and SES.

Results
The results from the first step of the regression analysis are presented in

Table 2.

Table 2. chrcssion coethcients for the digital divide based on student
gcndcr, school location and individual and school-level SES

Educational Systems o sg) ! (SE)
SES

Australia 296 (01) 570 : (039)
Buenos Aires (Argentina) 4.06 . (052) 672 ' (0.80)
Canada (Newfoundland and Labrador) 14 - (0.28) 394 - (0.46)
Canada (Ontario) 192 - (0.22) 3.87 . (0.63)
Chile 3.47 - (0.20) 5.85 - (032)
Croaria 233 ) (019) 312 ' (054)
Czech Republic 199 (010) 437 ’ (034)
Denmarkt 193 ) (019) 359 ' (065)
Germany 257 (0.21) 6.60 : (0.45)
Hong Kongt 120 ) (032) 556 ' (119)

Korea 1.85 (0.18) 338 ' (0.60)
Lithuania 1.63 - (0.19) 5.3 . (057)
Norway 2.03 (0.16) 350 - (054)
Poland 284 ) (©18) 459 " (040
Russian Federation 224 (0.21) 5.12 : (0.63)
Slovak Republic 3.07 T (026) 579 ’ (097)
Slovenia 1.82 (0.16) 214 . (071)
Switzerlandt 1.66 . (0.29) 4.65 : (073)
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. . l.ndi— . School .
Educartional Systems vidual (SE) SES (SE)
SES )
Thailand 4.08 . (032) 756 : (059)
Turkey 3.21 . (031) 5.96 . (073)
International Average 150 : (0.06) 4.86 : (014)

Significant at p<.os level

#Not meetin 74 the mm[)/z'ng reqmrfmfm‘s

As the table shows, statistically significant CIL gaps between stu-
dents in regard to their individual SES is found in all 20 countries in this
study. The gap is lowest in Hong Kong and highest in Thailand, 1.20 and
4.08 score points per unit increase in SES respectively. This is similar for
the school-level aggregated SES where in all countries the effect is positive
and significant, from 2.14 (Slovenia) to 7.56 score points (Thailand).

The control variables were added to the model to test the mitigation
effect of the individual and school characteristics (see the Method sec-
tion). The results show that the individual and school-level SES gaps are
not mitigated when any of the variables in the Appendix are controlled
for, the effect of SES remains strong and significant (the results are not
published here due to the vast amount of outputs). These results (strong
relationship between individual SES and CIL and even stronger between
CIL and school SES) suggest that there are compositional and interaction
effects due to the individual and school-level SES. Additional Hierarchi-
cal Linear Models were built to test these effects.

First, a null model is built to obtain the Intra-Class Correlation Co-
efficients (ICCs). The model is presented in the equation below.

Yij = Boj + 1y (Lx) ()
Boj = Yoo + Uo; (L2),
where

Y;; — 1" to s PV of CIL
B,; — intercept, expected achievement of student 7 within cluster ;
1;; — error at individual level

Yoo — CIL grand mean
Ugj — deviation of clusters around the grand mean

The ICCs of the CIL scores are presented in Table 3.
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Table 3. Intra-Class Correlations for the CIL scores

Countries ICC
Australia 0.27
Buenos Aires (Argentina) 037
Canada (Newfoundland and Labrador) o.15
Canada (Ontario) 0.17
Chile 0.40
Croatia 0.14
Czech Republic 0.25
Denmarkt 0.14
Germany 055
Hong Kongt 0.49
Korea 0.16
Lichuania 039
Norway o.13
Poland 0.19
Russian Federation 035
Slovak Republic 039
Slovenia o.1
Switzerlandt 0.23
Thailand 0.40
Turkey 0.48

#Not mem'ilg the mmp/z’rzg rfquireﬂzefzzﬁr

As the table shows, the largest variance between schools is in Ger-
many (0.ss), the lowest is in Slovenia (o.11). Next, Model 1 includes indi-
vidual SES at Level 1, and Model 2 incorporates school-level SES at Lev-
el 2. Both models use random intercepts and fixed slopes. Level 1 SES is
centered around the group mean and Level 2 aggregated SES is centered
around the grand mean in Model 2. The equations for these two models

are presented in Equations 2 and 3.

Yi; = Boj + B1;SESy;; + 1ij (L1, group-mean centering)

Boj = Yoo + Uo; (L2)
ﬁ1j =7Y1o (LZ)
Yij = Boj + B1;SES,;j + 1) (L1, group-mean centering)

Boj = Yoo + Y01SES, + ug; (L2, grand-mean centering)
ﬁ1j = Y10 ( 7-)

.

)

(3)
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where

B j — regression slope
Y10 — average regression slope across all clusters (fixed effect)

The standardized coeflicients from Model 1 and Model 2 are present-
ed in Table 4.

Table 4. Model 1 and Model 2 standardized resules

Countries SES (L) p SES (L2) P
Australia 0.22 <0.001 072 <0.001
Bucnos Aires (Argcntina) 0.17 <0.001 0.63 <0.001
Canada (Newfoundland and Labrador) 022 <0.001 0.64 <0.001
Canada (Ontario) 0.19 <0.001 058 <0.001
Chile 0.16 <0.001 0.82 <0.001
Croatia 0.26 <0.001 054 <0.001
CzechRepublic 0.18 <0.001 071 <0.001
Denmarkt 0.22 <0.001 079 <0.001
GCl'n’\llny 0.0§ 0.295 0.74 <0.001
Hong Kongt -0.0§ 0124 0.42 <0.001
Korea 0.18 <0.001 031 0.019
Lithuania 0.24 <0.001 070 <0.001
Norway 024 <0.001 058 <0.001
Poland 0.27 <0.001 0.86 <0.001
Russian Federation 0.16 <0.001 0.43 <0.001
Slovak Republic 0.26 <0.001 0.60 <0.001
Slovenia 0.5 <0.001 037 0.003
Switzerlandt 0.10 0.062 0.69 <0.001
Thailand o.10 0.002 0.65 <0.001
Turkey 0.17 <0.001 056 <0.001

#Not mem‘ng the mmp/zh 4 requz'rmzmt;

For the effect of the individual SES, the results in the table are quite
similar to the ones from the single-level regression. A strong and signifi-
cant association between CIL and SES was found in most countries, but
in Germany, Hong-Kong, Switzerland and Thailand the effects are very
small and insignificant. The lowest coefficients among the countries where
the effect of the individual SES is significant are Chile (0.16), Russian Fed-
eration (0.16), Buenos Aires (Argentina) (0.17), Turkey (0.17), Czech Re-
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public (0.18) and Korea (0.18). The ones with the highest effects are Slo-
venia (o.25), Croatia (0.26), Slovak Republic (0.26) and Poland (0.27).
However, the school SES on Level 2 has strong and significant effect in
all countries in ICILS 2013 and the coefficients are greater. The smallest
school-level SES effects are found in Korea (0.31) and Slovenia (0.37), the
largest are in Chile (0.82) and Poland (0.86).

To test for the compositional effect of school SES (difference betwe-
en the school level effect and the person-level effect of SES), Model 2 was
further modified by centering SES around the grand mean on both Levels
1 and 2 (Model 3):

Yij = Boj + B1;SES,;j + 1) (Li, grand—mean centering) (4)
Boj = Yoo + Y01SES, + u,; (L2, grand-mean centering)
Bij =710 (L2),

The results from these models are presented in Table s. Statistical-
ly significant compositional effects were found in 13 out of 20 countries:
Australia, Buenos Aires, Chile, Czech Republic, Denmark, Germany,
Hong Kong, Lithuania, Poland, Slovak Republic, Switzerland, Thailand
and Turkey. In all these countries the effect is strong and statistically sig-
nificant, ranging from o0.43 (Turkey) to 0.73 (Chile). In the remaining sev-
en countries (Canada [Newfoundland and Labrador], Canada [Ontario],
Croatia, Korea, Norway, Russian Federation and Slovenia) non-signifi-
cant compositional effects was found.

Table 5. Model 3 standardized resules for the compositional effect

SES
Countries SES (L1) p (compo51t1~ p
onal effect,

L)
Australia 0.25 <0.001 057 <0.001
Buenos Aires (Argentina) 0.23 <0.001 0.48 0.005
Canada (Newfoundland and Labrador) 0.26 <0.001 0.29 0.079
Canada (Ontario) 0.22 <0.001 032 0.039
Chile 0.22 <0.001 073 <0.001
Croatia 030 <0.001 0.20 0.099
CzechRepublic 0.21 <0.001 0.60 <0.001
Denmarkt 0.25 <0.001 0.60 <0.001
Germany 0.07 0.295 072 <0.001
Hong Kongt -0.05 0.124 0.45 <0.001
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SES
Countries SES (L1) p (Compo_sm— p
onal effect,
L)
Korea 0.20 <0.001 o.11 0.476
Lichuania 0.28 <0.001 053 <0.001
Norway 0.26 <0.001 o. 0.00
y 33 9
Poland 032 <0.001 0.6 <0.001
3 5
Russian Federation 0.19 <0.001 0.29 0.023
Slovak Republic 030 <0.001 0.43 <0.001
Slovenia 0.28 <0.001 0.06 0735
Switzerlandt o.1 0.061 0.63 <0.001
Thailand o.13 0.002 059 <0.001
Turkey 0.22 <0.001 o. <0.001
, 4

7Not Wlé’c’liilg the Mmp/m g requirements

To test if the effect of student SES on CIL varies as a function of school-lev-
el SES, a cross-level interaction term was added to the model (Model 4):

Yij = Boj + B1;SES,;j + 1) (LI, grand—mean centering) (5)
Boj = Yoo + Y01 SES; + uy; (L2, grand-mean centering)
ﬁ1j = Y10 T Y11SES, + uy; (L?.),

where

11 — cross-level interaction effect

Uy - random effect, varying correlation of individual characteristic and
ependent variable between aggregate units

dependent ble bet ggregat t

The results in Table 6 show that there are significant and negative
SES cross-level interaction effects in Australia, Chile, Croatia and Slovak
Republic with values varying from -0.08 (Croatia) to -0.16 (Slovak Repub-
lic). The negative sign of these cross-level interaction coeflicients in these
countries means that in schools where the SES tends to be higher, stu-
dents coming from higher SES families tend to be less advantaged than
the ones coming from lower SES families. In other words, the differences
in CIL between lower and higher SES students tend to be lower in schools
where the composition of students tends to be from higher SES families.
In the 16 remaining countries the interactions are statistically insignifi-
cant, regardless of the direction of the relationship.
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Table 6. Model 3 standardized results for the interaction effect

Countries SES b
(LixL2) !
Australia -0.10 0.001
Buenos Aires (Argentina) 0.04 0.641
Canada (Newfoundland and Labrador) 0.02 0.680
Canada (Ontario) -0.08 0.055
Chile -0.09 0.004
Croatia -0.08 0.009
Czech Republic -0.02 0391
Denmarkt 0.01 0747
Germany -o.11 o.112
Hong Kongt 0.05 0.287
Korea 0.06 0.292
Lithuania -0.05 0315
Norway 0.09 0.147
Poland -0.04 0.220
Russian Federation 0.04 0.275
Slovak Republic -0.16 <0.001
Slovenia -0.05 0.245
Switzerlandt 0.04 0531
Thailand -0.02 0777
Turkey o.01 0.674

7Not meeting the sampling requirements

Conclusions and Discussion

In all countries the effect of individual SES is sizeable and statistically sig-
nificant. The same applies to the SES context of schools, the aggregate SES
of students at school levels is related significantly to student CIL, and this
relationship is much stronger than for the individual student SES. The
models were controlled for individual (educational attainment, attitudes
towards technology and self-efficacy in using ICT), ICT use (frequency at
home, school or other locations, use for different purposes) did not mit-
igate the digital divide based on SES. Moreover, none of the numerous
school ICT variables in different aspects (resources, emphasis, views on
the importance, use in instruction, management, teacher professional var-

iables, etc.) did mitigate this gap.
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The multilevel models revealed that the individual SES is not relat-
ed to student CIL in only four countries, but the school SES is related to
CIL in all countries. In addition, in two thirds of all countries there is a
compositional effect: the influence of the overall SES of the students in
school has on the individual CIL achievement. Somewhat soothing is that
in most countries there was no interaction effect between SES on individ-
ual and school level (i.e. the effect of student SES on achievement does not
vary as a function of the aggregated SES on school level), and where such
effect was found, it was negative (the higher SES students are not advan-
taged compared to low SES students in the same schools).

All these are alarming finding for all countries included in this
study: the school with its resources, personnel, purposeful use of ICT
in instruction and emphasis on ICT does not help on bridging the dig-
ital divide gap between students coming from low and high SES fami-
lies. Along these lines, some authors say that the digital divide is actual-
ly a “home-school divide”, and this divide between the real world and the
classroom in terms of technology use is the real concern: rich literate prac-
tices at home versus the narrow and restricted practices used at school and
in the classroom (Henderson, 2011). Moreover, school may often neglect
the learning outside its walls and ignore what students bring to schools as
a multi-literate experience (Henderson, 2011). The aforementioned issues
on the differences between the home and school divide are related to the
educational ecology perspective, where the adoption of ICT in education
is viewed as a whole and the broader social and cultural contexts, where
family and home factors belong, have a stronger influence than the school
ones. Schools should rely more on the dynamic relationship with families
in planning the use of technology in instruction, which could increase the
social capital and empower individuals and their families which, in turn,
would improve the learning outcomes (Yu, Yuen, & Park, 2012). From the
point of view of the “third space” theories, the knowledge acquired at home
and school come together. “In such ‘third spaces’, meaningful connections
are made between different funds of knowledge, mutually informing and
reshaping one another” (Grant, 2011, p. 293). The intersection of these dif-
ferent knowledge funds gives the students the opportunity to use differ-
ent cultural resources in their learning, including other domains. If these
knowledge funds are different and do not intersect, the good learning ex-
perience at home does not facilitate learning at school, discontinuing the
transfer between the two different cultures and children would have to
put more efforts in creating their third space (Grant, 2o11).

The findings show that the widespread expectation at the end of last
century opinion that the massive computerization of the population will
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bridge the digital divide (see the Background section) was overly optimis-
tic and the issue of the digital divide has much deeper roots than simply
possessing technological means. And just as with any other kind of means,
the possession does not guarantee their successful use or use by its pur-
pose. As Yu et al. (2012) note, the presence of a computer at home does
not mean it is used academically: it could be used for gaming, shopping or
communicating. ICT underuse or use for different purposes at home, in
turn, has consequences for education (Yu et al., 2012). Additional analy-
ses of ICILS data (not published here) show, for example, that 66% of the
students in the group of analyzed countries use digital devices less than
once a month or never for school-related purposes at any location (pre-
paring reports/essays, presentations, working with other students from
your own or other schools, completing exercises, organizing own time and
work, writing about their own learning, and completing tests). Moreo-
ver, when it comes to the use of digital devices for study purposes outside
of school (creating or editing documents [e.g. to write stories or assign-
ments), use a spreadsheet to do calculations, store data or plot graphs, use
education software designed to help with school study, searching for in-
formation for study or school work, and accessing wikis or online encyclo-
paedia for study or school work), s1% answer they never do it or do it less
than once a month. But even if used for academic purposes, what matters
for some of the gaps is how digital technology is used: as stated in the be-
ginning of the paper, low and high SES students differ in the way they use
the computer — drill and practice versus higher-order thinking activities
(Hohlfeld et al., 2008).
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Appendix

Control variables used in the regression models

Table 1. Student variables.

Variable name Variable description Type Categories/Propertics
S_SEX Sex of student Dichotomous o -Boy.1-Girl
HOVV rnany COIT]PU{CI'S are cur- Continuous OPC“ Cndcd
[SIGBA rently used in your home? (de-
skeop)
How many compurters are cur- Continuous Open ended
[S1Gi3B rently used in your home? (porta-
ble devices)
1S1Gi7A HO.\V oftendo you use acompu- Categorical 15 (Never-Everyday)
terin these placcsf (home)
1$1G 7B Ho.w often do you use a compu- Categorical 1-5 (Never-Everyday)
ter in these places? (school)
1$1GC HQ\V oftendo you use acompu- Categorical 15 (Never-Everyday)
ter in these places? (other place)
S_INTRST In‘tcrcst and enjoymentin using Continuous M-=50,SD=10
[CT scale
S USEAPP Usc of specific ICT applicati- Continuous Ms=50,SD=10
ons scale
S _USECOM US§ of ICT for social communi- Continuous M-=50,5SD=10
cation scale
S_USEINF USCVOFI(,T for exchanging infor- Continuous Ms=50,SD=10
mation scale
S _USELRN Usc of ICT during lessons ac Continuous M=50,5D=10
school scale
S_USEREC  Use of ICT for recreation scale Continuous M=50,SD=10
S_USESTD Use of ICT for study purpo- Continuous M=50,SD=10
sesscale
S_ISCED  Expected education by student Catcegorical o-4 (ISCED levels)
S_BASEFF  ICT sclf-cfhicacy basic skills scale Continuous Ms=50,SD=10
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Variable name Variable description Type Categories/Properties
S_ADVEFF ICT self-cfhicacy advanced skills Continuous Ms=50,SD=10
scale
S NISB National index of students soci- Continuous M-=50,SD=10 (altered

occonomic background

metrics)

Table 2. School variables.

Variable name Variable description Type Caregories/Properties
ICT and Teaching/Importance of 5 (Veryi ant
[P1GogA ICT use/Developing students com- Caregorical 1L ety mportan
o -Notimportant)
puter skills
ICTand Tcaching/]mportancc of
IP1GosB ICT u.sc‘/Usmg l(.;.r.forﬂfaallt%ltlng Categorical 13 (Vcrjy important-
students’ responsibility for their own -Notimportant)
lcarning
ICTand Tcaching/lmportancc of S (Veryi cant.
[P1GogC ICT use/Using ICT to augmentand Categorical ! ?N Ltl\ m]p(: 1)
improve students’ lcarning otimportan
ICT and Teaching/Importance of 5 (Veryi ant-
IP1GogD ICT use/Developing students under- Caregorical ! 3—1\] Ctl)’ ”“P:' [‘1;)1
standing and skills otimportan
ICTand Tcaching/]mportancc of
IP1Gogk l‘(,.T LISCI/L)CVCIOPlng stude.ntslpro» Categorical 13 (Vcry important-
ficiency in accessing and using infor- -Notimportant)
mationwith ICT
ICTand Tcaching/]mportancc of 5 (Veryi v
IP1GogF ICT use/Developing collaborative Caregorical ! 3—1\] Ctly unp:rta;)l
and organisational skills otimportan
PiGro Is‘ ICT u‘sc.d. in ‘any tcaching and lear- Categorica |~ Yes.2-No
nlng actvicies in yOUr SCI]()L)I? ©
ICT and Teaching/Monitor teachers
IPIGuAA  use ICT/Dcvcloping students’ com- Dichotomous 1-Yes,2—No
puter ski”s/Rcvicwing lesson plans
ICT and Teaching/Monitor teachers
IP1GuiAB usc ICT/Developing students com- Dichotomous 1- Yes,2— No
puter skills/ Teacher self-evaluation
ICTand Tcaching/Monitor teachers
IPIGuAC  use ICT/Developing students’ com- Dichotomous 1- Yes,2— No
puter skills/Observing classrooms
ICTand Tcaching/Monitor teachers
IPIGuAD  use ICT/Developing students’ com- Dichotomous 1-Yes,2—No
puter skills/By other means
ICTand Tcaching/Monitor teachers
IP1GuAE use ICT/Developing students’ com- Dichotomous 1- Yes,2 - No
puter skills/Not monitored
ICTand Tcaching/Monitor teachers
IPiGuBA use ICT/Facihtating students re- Dichotomous 1-Yes,2—No

sponsibility/Reviewing lesson plans
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Variable name

Variable dcscription

Type

Categories/Properties

IP1GuBB

ICTand Tcaching/Monitor teachers
use ICT/Facilitating students re-
sponsibility/ Teacher self-evaluation

Dichotomous

1-Yes

,2—-No

IP1GuBC

ICTand Tcaching/Monitor teachers
usc ICT/Facilitating scudents’ re-
sponsibilitv/Obscrving7 classrooms

Dichotomous

1- Yes,

IP1GuBD

ICT and Teaching/Monitor teachers
usc ICT/Facilitating scudents’ re-
sponsibility/By other means

Dichotomous

1- Yes,

2»-No

IP1GuBE

ICT and Teaching/Monitor teachers
usc ICT/Facilitating scudents’ re-
sponsibility/Not monitored

Dichotomous

1- Yes,

[P1GuCA

ICT and Teaching/Monitor tea-
chers use ICT/Augment and impro-
ve students’ lcarning/Rcvicwing les-
son Plans

Dichotomous

1- Yes,

IP1GuCB

ICT and Teaching/Monitor tea-
chers use ICT/Augmentand impro-
ve students learning/ Teacher self
-evaluation

Dichotomous

1- Yes,

>»-No

IP1GuCC

ICTand Tcaching/Monitor tea-
chers use ICT/Augment and impro-
ve students’ learning/Observing clas-

srooms

Dichotomous

1-Yes,

[P1GuCD

ICTand Tcaching/Monitor teachers
use ICT/Augmentand improve stu-
dents’ learning/By other means

Dichotomous

1-Yes,

[P1GuCE

ICTand Tcaching/Monitor teachers
use ICT/Augment and improve stu-
dents’ ]C:Lrning/Not monitored

Dichotomous

1- Yes,

IP1GuDA

ICT and Teaching/Monitor teachers
usc ICT/Developing students under-
standing/Reviewinglesson plans

Dichotomous

1- Yes,

2»-No

IP1GuDB

ICT and Teaching/Monitor teachers
usc ICT/Developing students’ under-
standing/Tcachcr self-evaluation

Dichotomous

1- Yes,

IP1GuDC

ICTand Tcaching/Monitor teachers
use ICT/Developing students’ under-
standing/Obsching classrooms

Dichotomous

1-Yes

,2—No

[P1GuDD

ICTand Tcaching/Monitor teachers
use ICT/Developing students under-
standing/By other means

Dichotomous

1-Yes

,2—No

IP1GuDE

ICTand Tcaching/Monitor teachers
use ICT/Developing students under-

standing/Not monitored

Dichotomous

1- Yes

,2-No

IP1IGuEA

ICTand Tcaching/Monitor teachers
use ICT/DCVC]oping students’ profi-

ciency/Reviewing lesson plans

Dichotomous

1-Yes,
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Variable name Variable dcscription Type Categories/Properties
ICTand Tcaching/Monitor teachers
IP1GuEB use ICT/Dcvcloping students’ profi- Dichotomous 1- Yes,2—No
ciency/ Teacher sclf-cvaluation
ICTand Tcaching/Monitor teachers
[P1GuEC use ICT/DCVCloping students’ profi- Dichotomous 1-Yes,2—No
ciency/Observing classrooms
ICT and Teaching/Monitor teachers
IPi1GuED use ICT/Dcvcloping students’ profi- Dichotomous 1-Yes,2—No
ciency/By other means
ICT and Teaching/Monitor teachers
IP1GuEE usc ICT/Developing students’ profi- Dichotomous 1- Yes,2— No
cicncy/Not monitored
ICTand Tcaching/Monitor teachers
IP1GuFA usc ICT/Developing skills/Revi- Dichotomous 1- Yes,2— No
ewing lesson plans
ICTand Tcaching/Monitor teachers
IP1GuFB use ICT/Developing skills/ Teacher Dichotomous 1-Yes,2—No
self-evaluation
ICTand Tcaching/Monitor teachers
[P1GuFC use ICT/Developing skills/Obser- Dichotomous 1-Yes,2 - No
ving classrooms
ICT and Tcaching/Monitor teachers
[P1GuFD use ICT/Developingskills/By other Dichotomous 1-Yes,2— No
means
ICTand Tcaching/Monitor teachers
IP1GuFE use ICT/DCVClopmg skills/Notmo-  Dichotomous 1-Yes,2—No
nitored
ICT and Teaching/Teachers acqui- 13 (Expected and
IP1G12A re skills/lntegratingch—bascd lear- Catcgorical required-Not expec-
ningin their instructional practice ted)
ICT and Teaching/Teachers acquire 13 (Expected and
[P1G12B skills/Using [CT-based forms of stu- Catcgorical required-Not expec-
dentassessment ted)
ICT and Teaching/Teachers acquire 13 (Expected and
[P1G12C skills/Using ICT for monitoring stu- Categorical required-Not expec-
dent progress ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
[P1G12D re skills/ Communicating with other Caregorical required-Not expec-
staftvia ICT ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
IP1Gi2E re skills/Collaborating with othertea-  Categorical required-Not expec-
chersviaICT ted)
ICT and Teaching/ Teachers acqui- 13 (Expected and
[P1Gr2F re skills/Com municating with pa- Categorica required-Not expec-
rents via ICT ted)
ICT and Teaching/Teachers acquire 13 (Expected and
P1G12G skil[s/lntcgrating ICT into tcaching Catcgorical required-Not expec-

and learning

ted)
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Variable name Variable description Type Categories/Properties
ICT and Teaching/Teachers acquire 13 (Expected and
IP1Gr2H skills/Using subject-specific learning Categorical required-Not expec-
software (e.g; tutorials, simulation) ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
[P1Gi2l re skills/Using e-portfolios for asses- Categorical required-Not expec-
sment ted)
ICT and Teaching/Teachers acquire 13 (Expected and
[P1G12) skills/Using ICT to develop authen- Categorical required-Not expec-
tic (real-life) assignments for scudents ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
IP1G12A re skills/Integrating Web-basced lear- Catcgorical required-Not expec-
ningin their instructional practice ted)
ICT and Teaching/Teachers acquire 13 (Expected and
[P1G12B skills/Using ICT-based forms of stu- Categorical required-Not expec-
dentassessment ted)
ICT and Teaching/Teachers acquire 13 (Expected and
[P1G12C skills/Using ICT for monitoring stu- Caregorical required-Not expec-
dent progress ted)
ICT and Teaching/ Teachers acqui- 13 (Expected and
[P1Gr2D re skills/ Communicating with other Caregorical required-Not expec-
staffvia ICT ted)
ICT and Teaching/ Teachers acqui- 13 (Expected and
[P1Gi2E re skills/Collaborating wich othertea-  Caregorical required-Not expec-
chersvia ICT ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
[P1Gr2F re skills/Communicating with pa- Categorical required-Not expec-
rents via [ICT ted)
ICT and Teaching/Teachers acquire 13 (Expected and
P1G12G skills/Integrating ICT into teaching Categorical required-Not expec-
and ]carning ted)
ICT and Teaching/Teachers acquire 13 (Expected and
IP1GrzH skills/Using subjecespecific learning Categorical required-Not expec-
software (c.g; tutorials, simulation) ted)
ICT and Teaching/Teachers acqui- 13 (Expected and
[P1Gi2l re skills/Using e-portfolios for asses- Categorical required-Not expec-
sment ted)
ICT and Teaching/Teachers acquire 13 (Expected and
IP1Gr2] skills/Using ICT to develop authen- Caregorical required-Not expec-
tic (reallife) assignments for scudents ted)
Management of ICT/responsibili-
§ ty for ICT/Purchasing and supplying . 1 — Marked, 2 — Not
IPIGBAA ICT equipment/[Ministry or local Dichoromous marked
authority]
Management of ICT/responsibili-
IPIGAB ty for ICT/Purchasing and supplying Dichotomous 1 — Marked, 2 - Not

ICT equipment/School principal or
deputy

ma rkcd
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Variable name Variable dcscription Type Categories/Properties
Management of ICT/responsibili-

IPIGAC ty for ]CT/Purchasing anc! supplying Dichotomous 1 - Marked, 2 - Not
ICT equipment/Heads of depart- marked
ment
Management of ICT/responsibili-

IPIG3AD  tyforICT/Purchasingand supplying  Dichotomous " Markcdk, S- Nor
ICT equipment/ICT coordinator fmarke
Management of ICT/responsibili-

IPIGiAE ty for ICT/Purchasing and Sgpplyil?g Dichotomous 1 — Marked, 2 - Not
ICT equipment/Info specialist or li- marked
brarian
Management of ICT/responsibili-

IP1GAF ty for ICT/Purchasingand supplying  Dichotomous " Markci, i{ Nor
ICT cquipmcnt/lndividual teachers fmarke
Management of ICT/responsibili-

IPIGAG  tyfor ICT/Purchasingand supplying  Dichotomous " Markei,)z{— Nor
ICT equipment/No one fmarkee
Management of ICT/responsibili- -

IP1Gi3BA ty for ICT/Selecting software to be Dichotomous " Marl\’ci,)zd— Nor
used/[Ministry or local authority] farke
Management of ICT/responsibili- )

IP1Gi3BB ty for ICT/Selecting software to be Dichotomous " Marlxrci, Z({ Nor
used/School principal or deputy farke
Management of ICT/responsibili- o

IP1Gi3BC ty for ICT/Selecting software to be Dichotomous ' MMkL_i’ :{ Nor
uscd/Heads of department farke
Management olCICT/rcsponsibili» o

IPi\GBD  ty for ICT/Sclecting sofeware to be Dichotomous " Mﬁnk/ci, L{ Not
used/ICT coordinator frarkee
Management of ICT/responsibili- )

IP1Gi3BE ty for ICT/Selecting software to be Dichotomous Malk/ci‘ 7;{ Not
used/Info spccialist or librarian farke
Management of ICT/responsibili-

IP1Gi3BF ty for ICT/Selecting software to be Dichotomous ' Markci, _t{ Nor
used/Individual teachers farke
Management of ICT/responsibili-

IPIGBG  ty for ICT/Selecting software to be Dichotomous '~ Markei,)z{— Nor
used/No one fmarkee
Management of ICT/responsi-

IPIGi3CA bl[lt:\/ for ](JT/Mallntalmng ICT Dichoromous 1~ Marked, 2 — Not
equipment/[Ministry or local autho- marked
rity]

Management of ICT/responsi-
IPiGi3CB blllty for l(,T/Mamtalmng ICT Dichotomous 1 — Marked, 2 - Not

equipment/School principal or de-

puty

markcd
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Variable name Variable dcscription Type Categories/Properties
Management of ICT/responsi- :

IPIGCC  bility for ICT/Maintaining ICT Dichotomous ” Mark’ci‘ 2{7 Not
equipment/Heads of department farked
Management of ICT/responsi- L

IPIGCD  bility for ICT/Maintaining ICT Dichotomous ' Marl\’cci, ZC{ Nor
cquipment/ICT coordinator Marke
Management oflCT/rcsponsi— }

IPIGiCE  bility for ICT/Maintaining ICT Dichotomous | Marl\’c.(li(, ;{ Nor
cquipmcnt/]nfo spccia[ist or librarian marke
Management QFICT/rcsponsi» o

IPiGCF  bility for ICT/Maintaining ICT Dichotomous '~ MMkL_i’ ;7 Not
Cquipmcnt/lndividual teachers farke
Management of ICT/responsi- o

IPi\GCG  bility for ICT/Maintaining ICT Dichotomous " M‘uk}i’ t{ Nor
cquipment/No one farke
Management of ICT/responsibili-

IPIGDA ty for. lCT/Lhoosmg vxfhcthcr ICTis Dichotomous 1 — Marked, 2 - Not
uscd in teaching/[Ministry or local marked
authority]

Managcmcnt oﬂCT/rcsponsibili»

IP1GisDB .ty for ISAT/Chf.)osmg whcthc.r ICT Dichotomos 1—Marked, 2 - Not
is used in teaching/School principal marked
or deputy
Management of ICT/responsibili-

N . tyforICT/Choosing whether ICT - 1—Marked, 2 - Not

IPIGDC isusedin tcaching/Hcads 0fdcpart~ Dichotomous marked
ment
Management of ICT/responsibili- L

IPi\GDD  tyfor ICT/Choosing whether ICTis  Dichotomous " Marl\’cci, ZC{ Nor
used in teaching/ICT coordinator Marke
Management oflCT/rcsponsibili—

IP1GisDE ty for‘](JT/Lhoosmg whctl.ﬁc.r I(,TVIS Dichotomos 1—Marked, 2 - Not
used in teaching/Info specialist or li- marked
brarian
Management oﬂCT/rcsponsibili— .

IP1GisDF ty for ICT/Choosing whether ICTis Dichotomous " Marl\’ccli, ZC( Nor
used in teaching/Individual teachers Marke
Management of ICT/responsibili- L

IPIGDG  tyforICT/Choosing whetherICTis  Dichotomous " Marl\’c.(i, 27 Nor
used in teaching/No one marke
Management of ICT/responsibilicy

IPIGBEA for I(,.T/Impl?mentmvg-ICT appro- Dichotomos 1—Marked, 2 - Not
aches in teaching/[Ministry or local marked
authority]

Management of ICT/responsibilicy
IP\GEB for ILT/Implcmcntmg ICT appro- Dichotomous 1—Marked, 2 - Not

aches in teaching/School principal
ordeputy

markcd
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Variable name Variable dcscription Type Categories/Properties
Management of ICT/responsibility
IPIGIEC for ICT/[mpl?mcnting ICT appro- Dichotomous 1 — Marked, 2 - Not
achesin teaching/Heads of depart- marked
ment
Management of ICT/responsibility
IPIGBED  for ICT/Implementing ICT approa- Dichotomous '~ Marked, 2 - Nor
) i ) marked
chesin tcachmg/ICT coordinator
Management of ICT/responsibility
IPIGEE for I(.:T/lmp.lcmcntfng ICT ;}pproz}» Dichotomous 1 — Marked, 2 - Not
ches in teaching/Info specialist or li- marked
brarian
Management of ICT/responsibility
IP1GEF for ICT/lmplcnwnting ICT approa- Dichotomous 1 ~Marked, 2 - Nor
) i O marked
ches in teaching/Individual ceachers
Management of ICT/responsibility
IPIGEG  forICT/Implementing ICT approa-  Dichotomous 1-Marked, > -Not
) i C marked
ches in teaching/No one
Management of ICT/responsibility
IPIGiFA for I(;T/IlTlPl?n"lCnFing ICT épproa- Dichotomous 1 - Marked, 2 - Not
ches inadministration/[Ministry or marked
local authority]
Management of ICT/responsibility
IPiGi3FB for ICT/lmPlémcn.ting ICT appr‘oa». Dichotomous 1 — Marked, 2 - Not
ches in administration/School princi- marked
pal ordeputy
Management of ICT/responsibility
. for ICT/Implementing ICT approa- - ) 1 — Marked, 2 - Not
IPGFC ches in administration/Heads of de- Dichotomous marked
partment
Management olCICT/rcsponsibility
. for ICT/Implementing ICT appro- ) 1—Marked, 2 - Not
IPIGiFD aches in administration/ICT coor- Dichotomous marked
dinator
Management of ICT/responsibilicy
IPIGisEE for I(.JT/Iml.:ch.fmcn-tmg ICT appr.osi Dichotomous 1—Marked, 2 - Not
ches inadministration/Info specialisc marked
or librarian
Management of ICT/responsibilicy
IPIGFF for IClT/Imp‘lcx‘ﬂcnt?ng ICT.aPpro- Dichotomous 1 — Marked, 2 - Not
aches in administration/Individu- marked
al teachers
Management of ICT/responsibility
IP1Gi3FG for ICT/Implementing ICT approa-  Dichotomous 1-Marked, > -Not
) - oS marked
ches in administration/No one
Management of ICT/responsibili-
IPIGBGA ty for ICT/Using ICT-based appro- Dichotomous 1—Marked, 2 - Nort

aches to assessment/[Ministry or lo-
cal auchority]

marked
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Variable name Variable dcscription Type Categories/Properties
Management of ICT/responsibili-

IPGiGB ty for ICT/Using ICT-based a%ppvroa- Dichotomos 1 — Marked, 2 - Not
ches to assessment/School principal marked
or deputy
Management of ICT/responsibility

IPIGGC  forICT/Using ICT-based approaches  Dichotomous " Markei,ii- Nor
to assessment/Heads of department fmarke
Management of ICT/responsibility

IPIGGD  forICT/Using ICT-based approaches  Dichotomous " Markei, Z{_ Nor
toassessment/ICT coordinator farked
Management oﬂCT/rcsponsibili—

IPIGGE ty for ICT/Using ICT-based approa- Dichotomous 1—Marked, 2 - Not
ches to assessment/Info specialist or marked
librarian
Management of ICT/responsibility

IPIGGFE  forICT/UsingICT-based approaches  Dichotomous ' Markei,)z{— Nor
to assessment/Individual teachers fmarkee
Management of ICT/responsibility -

[P1IGGG  for ICT/Using ICT-based approaches  Dichotomous " Marl\’ci,)zd— Nor
to assessment/No one farke
Management of ICT/responsibili-

IPIGisHA ty for ](JT/Studc.nts lcalﬁn}mformatl« Dichotomos 1—Marked, 2 - Not
on search strategies/[Ministry or lo- marked
cal auchority]

Management of ICT/responsibili-

IP1GHB t?/ for ]LT/Studans learn mforl?m». Dichotomos 1 — Marked, 2 - Not
tion scarch strategies/School princi- marked
pal or deputy
Management of ICT/responsibili-

IPIGisHC tfv for l(,T/Studcn.ts learn mfor}nw Dichotomous 1 — Marked, 2 - Not
tion scarch strategics/Heads of de- marked
partment
Management of ICT/responsibilicy )

IPiIGHD  for I[CT/Students learn information Dichotomous e Malk/ci’ 37 Not
search strategies/ICT coordinator farke
Management of ICT/responsibili-

IPIGi3HE t?/ for I(JT/Studcn.ts lcarl? 1nf01"1.‘ne.1» Dichotomous 1 — Marked, 2 - Not
tion scarch strategics/Info specialist marked
or librarian
Management of ICT/responsibilicy o

IPi1GHF  forICT/Students learn information Dichotomous e M‘uk}i’ t{ Nor
search stratcgics/lndividual teachers farke
Management of ICT/responsibility 0

IPIG3HG  for ICT/Students learn information Dichotomous '~ Mar kti’ 7;{ Nor
scarch scrategies/No onc farke
Management of ICT/responsibility

IPiGIA for ICT/Students learn howto evale-~ Dichotomous ' Marked, 2 - Not

ate/[Ministry or local authority]

marked
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Variable name Variable description Type Caregories/Properties
Management of ICT/responsibilicy -

IP1Gi3IB tor ICT/Students learn how to evalu-  Dichotomous 17 Mdrl\’ci, Z( Nor
ate/School principal or deputy frarked
Management of ICT/responsibilicy )

IP1GiIC tor ICT/Students learn how to evalu-  Dichotomous " Mdrl\rc_i’ ZC( Nor
ate/Heads of department marke
Management of ICT/responsibilicy

IP1GiID for ICT/Students learn how to evalu-  Dichotomous " Markci, :{ Nor
ate/1CT coordinator farke
Managcmcnt of[CT/rcsponsibility L

IP1GIE for ICT/Students learnhow to evalu- ~ Dichotomous ' MMkLi’ L{ Not
ate/Info spccialist orlibrarian frarkee
Management OFICT/rcsponsibility i

[P1GIF for ICT/Students learn how to evalu-  Dichotomous ' Malk/ui, 37 Nor
ate/Individual teachers farke
Management of ICT/responsibilicy X

IP1GlG for ICT/Students learn howto evalu-~ Dichotomous ' Markcdk, 7;{ Nor
ate/No one farke
Management of ICT/Procedures

IPiGr4B ICT LlSC/Rt'Strlctmg the numbcr of Dichotomous |~ Yes. 2 No
hours students are allowed to sitata
computer
Management of ICT/Procedures

IP1GisC ICT usc/Studcr?t access to school Dichotomous |~ Yes.2 - No
computers outside class hours (but
during school hours)

Management of ICT/Procedures

IP1Gi4D ICT use/Student access to school Dichotomous 1-Yes,2—No
computers outside school hours
Management of ICT/Procedures

IPIGisE ICT usc/H(?nourmg ofn_)tcllcctu— Dichotomous |~ Yes.2 - No
al property rights (c.g. software co-
pyrights)

Management of ICT/Procedures

IP1G14G ICT usc/Playing games on school Dichotomous 1-Yes,2—No
computers
Management of ICT/Procedures

IPiGrgH ICT use/Giving the local communi- Dichotomous |~ Yes.2 - No
ty (parents and/or others) access to
school computers
Management of ICT/Procedures

[P1Gi4l ICT use/Providing scudents with Dichotomous 1-Yes,2—No
their own laptop computers
Management of ICT/Professional (Noncoral .

[P1GisA development/Participating in cour- Categorical 13 INone oraimos

ses on the use of ICT in tcaching

none-Many)
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Variable name Variable dcscription Type Categories/Properties
Management of ICT/Professional S(N almost
IP1GisB development/Working with another Categorical s Clmi\(/}l ;1 1;105
teacher who hasattended a course noneiany
Management of ICT/Professional S(N almost
P1G1sC development/Discussing the use of Categorical B Oni\c/)[l ! 1;105
ICT in education none=viany
Management of ICT/Professional S(N Amost
IP1GisD development/Obscrving colleagues Categorical B on-cI\(/)Ir/ ! ?OS
using ICT in their teaching noneviany
Management of ICT/Professional
IPIGisE dcvclgpmcnt/Dlscussmgw1t}‘1m.gro~ Categorical 1-3 (Nonc or almost
ups of teachers about using ICT in none-Many)
their teaching
Management of ICT/Professional
. development/Participating in a [com- . ) 1-3 (None or almost
IP1GisF & Categorical
munity onracticc] concerned with ° none-Many)
ICT in teaching
Management of ICT/Professional
IPIGG development/Participating in cour- Categorical 1-3 (None or almost
ses conducted by an external agen- & none-Many)
Ccy or expert
Management of ICT/Professional
IP1GsH dcv.c]opmcnt/.l articipating in pro Categorical 13 (None oralmost
fessional learning programs delivered none-Many)
through ICT
Management of ICT/Priority to faci- . L
IP1Gi16A litate ICT/Increasing the numbers of Caregorical I>4 (Hl%’hfrlirl)tyNOt
computers per studentin the school aprionty
Management of ICT/Priority to faci- -4 (High prioricy-Nor
IP1G16B licace ICT/Increasing the number of Caregorical 4 lg 1}3119:1) yve
computers connected to the Internct apriorty
Management of ICT/Priority to faci- ) L
1P1G16C licace ICT/Increasing the bandwidth Categorical 4 (H%ghrP“iri)ty‘NOt
of Internet access for the computers aprionty
Management of ICT/Priority to faci- ) o
IP1G16D licate ICT/Increasing the range of di- Catcgorical 4 (ngh Pn_il 1)ty~Not
gital learning resources aprionty
Management of ICT/Priority to faci- -4 (High priority-No
IP1Gi6E litate ICT/Establishing or cnhancing Catcgorical r4ig _Prl_(_)tu) yiRe
an OnlinC ]C;lrning 5[1})})()1'{ p]atfbrnl a PrlOl[ y
Management oflCT/Priority to faci- ) y
IP1Gr6F litate ICT/Providing for participation Catcgorical 4 (Hfgh Prlzrf)ty—l\]ot
in profcssiona[ dcvclopmcnt aprionty
Managcmcnt oﬂCT/Priority to faci- (High priority-Nor
IP1G16G litate ICT/Increasing che availabilicy Categorical 14 (FHigh priority=i=o

ofqualiﬁcd technical pcrsonncl

a priority)
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Variable name Variable dcscription Type Caregories/Properties
Management of ICT/Priority to faci- ) o
P1Gi6H licate ICT/Providing teachers with in- Catcgorica] 4 (H%gh Pnin)trNOt
centives to integrate ICT aprionty
Management of ICT/Priority to fa- -4 (High priority-Not
[P1Gi6l cilitate ICT/Providing more time for Catcgorical r4iTg Prl_iu)'y €
teachers to prepare lessons aprionty
Management of ICT/Priority to faci- ) o
IP1Gig) litate ICT/Increasing the professional - Cartegorical v+ (High .prl(.)trf)ty—Not
learning resources aprionty
C_HINHW l(,T use hindch'd in tcaching and le- Continuous M=s0,SD=10
arning - Lack of hardware
C_HINOTH ICT use hindered in tcaching and le- Contintous M=s0,SD-10
arning - Orther obstacles
C_ICTRES ICT resourcesat school Continuous M-=50,5D=10
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