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CHAPTER 5:

Students’ engagement with information
and communications technologies

Chapter highlights
Students were experienced users of information and communications technology (ICT).

o Slightly fewer than half of the students in grade 8 had been using computers for five or
more years.

o Computer experience was associated with students’ computer and information literacy.
(Table 5.1)

Students frequently used ICT for general purposes.

e Seven out of 10 grade 8 students used ICT on a daily basis outside school for general
purposes but only one in five students reported ICT use on a daily basis for school-related
purposes. (Table 5.2)

o Student use of general applications in ICT was more frequent among those with five or
more years of computer experience, those currently studying a computer subject, and
those with higher levels of computer literacy. (Table 5.5)

o Most students used ICT at least once each week for leisure activities such as listening to
downloaded music or watching videos. (Table 5.10)

o Approximately two thirds of students used ICT to access information about things of
personal interest from the internet at least once each week. (Table 5.10)

School-related use of ICT most often involved internet searching and document production.

e The most frequent school-related use of ICT was using the internet to do research.
Approximately three students in five did this at least once per week. (Table 5.13)

* About one quarter of the students used ICT on a weekly basis to collaborate with other
students or organize their time and work. (Table 5.13)

e One quarter of the students used ICT on a weekly basis to prepare reports and essays.
(Table 5.13)

e The ICT tools that students most commonly used in a majority of lessons were computer-
based information resources, word processing software, and presentation software. (Table
5.17)

Most students were confident users of ICT and saw benefits of ICT for society.

e Four out of five students were confident about their ability to use ICT to search for
information, insert an image into a document, and write or edit text for a school
assignment. (Table 5.24)

o There was little difference between male and female students in their confidence in using
general ICT applications (Table 5.28) but male students expressed greater confidence
regarding their use of specialist ICT applications. (Table 5.29)

e Confidence in using general ICT applications was associated with measured CIL and CT,
but confidence in the use of specialist ICT applications was not. (Table 5.36)
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e Most students tended to acknowledge positive outcomes of ICT for society, but around
half of the students also agreed that ICT had some negative consequences for society.
(Table 5.31)

o Male students had greater expectations than female students of using ICT for work or
study in the future. (Table 5.35)
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Introduction

The International Computer and Information Literacy Study (ICILS) 2018 investigated students’
experience of using information and communication technology (ICT), their frequency of using
ICT for arange of different purposes at and outside of school, and their dispositions toward the
use of ICT. This builds on the knowledge about variations in the extent and type of ICT use by
students established in ICILS 2013. With large representative samples it is possible to report
not only on levels and patterns of ICT engagement but on the relationships of ICT engagement
with student attributes.

Our examination of students’ engagement with ICT was informed by opportunity to learn, a
construct that has featured in IEA large-scale international assessment studies over along period
of time (Elliott and Bartlett 2016; Scheerens 2017; Schmidt et al. 2013). Opportunity to learn
initially referred to the time allocated for students to be taught the concepts being assessed and
the curriculum content that was the focus of that time. The construct evolved to take account
of the enacted curriculum rather than the intended curriculum (Rowan and Correnti 2009) and
whether students were actively engaged during that time (Fisher et al. 1981).

We based our investigation on the in-school and out-of-school time that students engaged with
ICT because students learned about and developed skills in using ICT in both environments. Our
focus was on the frequency with which students engaged in different types of activities rather
than where that engagement took place. We distinguished between ICT engagement for general
purposes and ICT engagement for school-related purposes. We also asked students about the
content of the ICT learning they had experienced at school and aspects of their attitudes to ICT.

Our concern was to examine the associations between students engagement with ICT and their
computer and information literacy (CIL) and computational thinking (CT). This chapter informs
Research Question 3: What are the relationships between students’ levels of access to, familiarity
with, and self-reported proficiency in using computers and their CIL/CT? However, we are not solely
interested in the relationships of these aspects with achievement in CIL/CT. Another purpose of
ICILS 2018 is to investigate the use of computers and other digital devices by students, as well
as their attitudes toward the use of computer technologies. These frame the broader context
in which computer technologies are used within and outside school.

Forms of engagement with ICT

Following the taxonomy proposed by Fredericks et al. (2004), we use the term “engagement” to
encompass behavioral engagement (i.e., how students use ICT and how often they use it) and
emotional engagement (i.e., students’ attitudes toward and feelings about ICT).

In order to assess behavioral engagement with ICT we investigated students’ general use
of ICT and engagement with ICT for school-related purposes. Students’ general use of ICT
encompassed overall frequency of use as well as use for three particular purposes: creating
or editing information products, social communication and information exchange, and leisure
activities. Student engagement with ICT for school-related purposes encompassed overall use
of ICT for school-related purposes and patterns of ICT use for school-related purposes. Patterns
of use for school-related purposes included the ICT tools that were used and the variations in
ICT use across subject areas.

Knowing about students’ experience of learning about ICT in school is an important aspect of
discerning the enacted curriculum within educational systems. Some literature has argued that
students are “digital natives” who learned to use ICT outside school (Prensky 2001). However,
others have contended that there are important aspects of ICT use that are not familiar to
students and need to be taught (Selwyn 2009). We asked students about the extent to which
they had learned about particular aspects of CIL and CT at school.
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In order to assess emotional engagement, we investigated two main aspects of students’
perceptions of ICT. The first aspect was students’ perceptions of themselves in relation to ICT:
ICT self-efficacy. We asked students to indicate how well they felt that they could accomplish
various ICT tasks. Based on the results from ICILS 2013 (Fraillon et al. 2014) we formed two
constructs fromthese tasks. The first referred to ICT self-efficacy inrelationto general applications
(typically embodied in office applications) and the second referred to ICT self-efficacy in relation to
specialist or advanced tasks (such as coding, database management, and webpage construction).

Another aspect of students’ emotional engagement with ICT was their perceptions of ICT with
regard to society in general and their own future engagement with it. We asked about the extent
to which they saw ICT as beneficial for society, the extent to which they saw ICT as harmful for
society (noting that these are not simply polar opposites), and the extent to which they aspired
to engage with ICT in the future.

Data and measures

In ICILS 2018, grade 8 students completed a computer-based questionnaire concerning their
use of and attitudes to ICT after they had completed the ICILS assessment of CIL. Students
were advised that ICT could refer to a desktop computer, a notebook, or laptop computer, a
netbook computer, a tablet device, or a smartphone (except when being used for talk or text).
Student responses to questionnaire items indicated either how frequently they engaged with
ICT or particular tasks using ICT, or how strongly they agreed with statements about the use of
ICT and their attitudes to ICT. We have reported these data in relation to individual items and
to sets of items that were used to derive scales.

When reporting frequency data for individual items we have typically combined frequency
response categories to create dichotomous categories such as “daily” or “at least weekly” When we
report the percentages of students undertaking a particular activity on adaily (or weekly) basis we
use the term prevalence. For responses concerned with attitudes, we grouped response categories
such as “strongly agree” and “agree” into agreement and refer to “percentage agreement”

We also used scale scores based on sets of items to provide a more parsimonious picture of
differences across countries, differences between subgroups (such as female and male students),
and measures of association between two constructs. We used the Rasch partial credit model
(Masters and Wright 1987) to construct the scales, and standardized the item response theory
(IRT) scores to have an ICILS 2018 average score of 50 points and a standard deviation of 10
points. This means that adifference of two scale points represents one fifth of a standard deviation
(andisinterpreted as a small difference), and a difference of five scale points represents one half
of astandard deviation (and is interpreted as a moderate difference). All student scales included
in this report are described in item maps (see Appendix F of this report). The maps relate scale
scores to expected item responses under the ICILS scaling model (as illustrated by Figure F.1 in
Appendix F). Greater detail of the scaling and equating procedures for questionnaire items is
provided in the ICILS 2018 technical report (Fraillon et al. 2020).

We evaluated the cross-country validity of item dimensionality and constructs during the field
trial and following the main survey of ICILS 2018. We assessed the extent to which measurement
models were congruent across participating countries. In the field trial we made extensive use
of both confirmatory factor analysis and item response modeling to examine cross-national
measurement equivalence before the final selection of main survey questionnaire items was
conducted. When the main survey was completed we checked the measurement equivalence
and in a few instances modified the measurement models that were used. These analyses are
reported in the ICILS 2018 technical report (Fraillon et al. 2020).
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The scales that we used in analysis and reporting, based on the student questionnaire, were:
o Students’ general engagement with ICT

- Frequency of use of general ICT applications

- Frequency of use of specialist ICT applications

- Frequency of use of ICT for social communication

- Frequency of use of ICT for exchanging information

- Frequency of use of ICT for accessing content from the internet

o Student engagement with ICT for school-related purposes
- Frequency of use of ICT for study purposes
- Frequency of use of general applications in class

- Frequency of use of specialist applications in class

o Extent of student learning about ICT at school
- Extent to which students learned about CIL tasks at school

- Extent to which students learned about CT tasks at school

o |CT self-efficacy
- |CT self-efficacy regarding the use of general applications
- ICT self-efficacy regarding the use of specialist applications
- Attitudes to ICT futures

e Perceptionsof ICT
- Perceptions of positive effects of ICT on society
- Perceptions of negative effects of ICT on society

- Perceptions of personal futures with ICT

Student general engagement with ICT

The past four decades have seen substantial growth in the availability and use of ICT by young
people in and outside school (Bulfin et al. 2016). Growth in student use of ICT has been
accompanied by a growing interest in how these technologies are being used (Bulfinet al. 2016).
The European Commission reported that 80 percent of students in lower-secondary school
(ISCED 2) engaged in ICT-based activities more frequently at home than at school (European
Commission 2013). The report identified three groups of ICT-based activities at home: “fun” (e.g.,
streaming or downloading multimedia, music, movies, or videos), “learning” (e.g., online news,
information searching, and learning programs), and “games.” Students were more confident in
their “digital competences when they had high access to/use of ICT at home and at school”
(European Commission 2013, p. 15). Scherer et al. (2017) identified two profiles of students’
ICT use in Norway: students who had low participation in leisure-related internet activities and
students who frequently used ICT for a wide range of activities. These profiles were associated
with differences in gender, migration status, and motivations.

ICILS 2013 has also been animportant source for understanding and reporting students’ general
ICT use. Bundsgaard and Gerick (2017) used latent class analysis of ICILS 2013 data to identify
three clusters reflecting different types of students’ computer use. The largest cluster (72% of the
sample) had average frequencies of school-related and recreational computer use. The next cluster
(12%) had low frequencies of computer use for communication and study purposes. The third
cluster (11%) had high frequencies of use in general and especially for exchanging information.
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Multivariate analyses based on ICILS 2013 data showed that, after controlling for the effect of
background variables such as gender or socioeconomic status, students’ experience of computer
use and their frequency of computer use at home were positively associated with CIL scores
in most countries (Fraillon et al. 2014). Student access to a home internet connection and the
number of computers at home also had statistically significant associations with CIL scores in
about half of the participating education systems. Greater interest in and enjoyment of ICT use
was associated with higher CIL scores in nine out of 14 countries. There was also evidence of
an association between CIL scores and the extent to which students reported having learned
about ICT-related tasks at school.

In this section we take a closer look at aspects of students’ general use of ICT. We also look at
their use of ICT for particular purposes and applications. Students reported on the use of general
applications (such as word processing, presentation, and internet search software) and specialist
ICT applications (such as those concerned with producing or editing graphics and images, videos,
music, computer programs, and webpages). Furthermore, they reported on their use of ICT for
information exchange, social communication, and recreation. We focus on the proportions of
students using ICT for each of these aspects at least once a week as well as on the distribution
of scale scores overall and by subgroups.

Student background: Experience with using ICT

We regarded students’ experience of using ICT as an important aspect of student background
in relation to their general engagement with ICT, as well as to their development of CIL and CT.
Students reported how long (the number of years) they had been using computers, tablet devices,
or smartphones (other than the text or talk facilities) (Table 5.1). We asked students to respond
separately for each type of device. This approach was different from the one chosenin ICILS 2013
where we asked students to provide anindication of overall use for any of these devices. Therefore
these data are not comparable to those from ICILS 2013. However, based on three comparison
countries that met sampling requirements in both 2018 and 2013 (Chile, Germany, and Korea), it
appears that there was a fall of about 15 percentage points in students with five or more years of
computer experience. An explanation for this could be that the use of tablet devices is now more
widespread.

Students reported their experience via five response categories (“never or less than one year,” “at
least one year but less than three years,” “at least three years but less than five years,” “at least five
years but less than seven years,” and “seven years or more”). We transformed these categories
into dichotomous values reflecting five or more years of experience (experienced users) or less
than five years of experience (inexperienced users). We then used these in regression analyses
so that we could review the association between this variable and CIL.

On average across the ICILS countries, just under half (46%) of grade 8 students reported having
used computers for five or more years, a little less than one third (31%) had used tablet devices
for five or more years, and 44 percent had used smartphones for at least this period (Table 5.1).
Grade 8 students’ experience with computers varied across the ICILS 2018 participating entities.
The highest percentages of experienced computer users among participating countries were in
Finland (69%) and Portugal (63%) (Table 5.1). There was also a high percentage of experienced
computer users in the benchmarking participant of Moscow (Russian Federation) (67%). The
lowest percentages of experienced computer users were in Germany (36%), North Rhine-
Westphalia (Germany) (36%), Italy (36%), and Kazakhstan (32%). The pattern was similar for tablet
devices, with the highest percentages of experienced users being recorded for Denmark (47%)
and the lowest percentages being recorded for Korea (14%) and Kazakhstan (19%). Experience
with smartphone use was widespread in Finland (73%), but less frequent in France (26%).
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There was a significant association between computer experience and CIL in all participating
countries (averaging seven points per year of experience) and a smaller but significant association
between experience of using tablet devices and CIL in eight of the participating countries that
met sample requirements (averaging two points per year of experience) (Table 5.1). There were
significant associations between experience of using smartphones and CIL in 10 participating
entities, but some were negative and some were positive so that on average there was no
statistically significant effect. On average, student experience of using computers accounted
for just five percent of the variance in CIL scores.

Frequency of ICT use

We computed the percentages of grade 8 students who reported using computers at least
once a day in each of four categories: outside of school for school related purposes, outside of
school for non-school related purposes, inside school for school related purposes, and inside
school for non-school related purposes.t? Daily use of ICT for other (i.e., not school-related)
purposes outside school was the most frequent use in every country (Table 5.2). On average 70
percent of grade 8 students reported daily use of ICT outside of school for other purposes. Of
the participating educational systems the frequency was highest in Germany (83%) and North
Rhine-Westphalia (Germany) (85%) and lowest in Kazakhstan (48%). The next most frequent
category of daily ICT use was at school for other purposes, which was reported on average by
29 percent of grade 8 students. Among the participating countries, daily use of ICT at school
for other purposes was most frequent in Finland (56%) and Denmark (55%) and least frequent
in ltaly (4%), France (13%), and Germany (16%).

Daily use of ICT for school-related purposes was less common than for other purposes. On
average across participating countries, 18 percent of grade 8 students used ICT on a daily basis
for school-related purposes at school and 21 percent of these students used ICT on a daily basis
for school-related purposes outside of school (Table 5.2). Using ICT on a daily basis for school-
related purposes at school was most frequently reported in Denmark (81%) and least frequently
(7% or less) in Germany, Korea, Portugal, and Italy. Daily use of ICT for school-related purposes
outside of school was most frequent in Denmark (35%) and Moscow (Russian Federation) (40%)
and least frequent in North Rhine-Westphalia (Germany) (9%), Portugal (10%), Korea (10%), and
Germany (11%).

It is also evident that in Denmark the frequency of daily use of ICT outside school for other
purposes (79%) is similar to the frequency of daily use at school for school-related purposes
(81%) (Table 5.2). In contrast, there were large differences between the frequency of daily use
of ICT outside school for other purposes and the frequency of daily use of ICT at school for
school-related purposes in Germany (83% compared to 4%), Italy (77% compared to 7%), and
France (76% compared to 8%). These differences possibly reflect the extent to which ICT is part
of teaching and learning in school education and may provide an index of the emphasis on ICT
in schooling at lower-secondary level.

19 In ICILS 2013 we reported frequency of use on a weekly rather than a daily basis, and we did not separate usage for
general purposes and school-related purposes. Therefore, the data for ICILS 2018 are not comparable with those
reported for ICILS 2013, even for the three countries that met sampling requirements in both studies.
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Table 5.2: Percentages of students reporting daily use of ICT in and outside school for school-related
and other purposes

Country Percentages of students who reported daily use of ICT:
At school for At school for Outside of school Outside of school
school-related other purposes for school-related for other
purposes purposes purposes
Chile 12 (09 27 (1.2) 14 09 VvV 62 (15)
Denmark’* 81 (1.2) A 55 (14) A 35 (1.5 A 79 (1.0) A
Finland 12 (100 V 56 (14) A 15 (09 V 79 (09 A
France 8 (0.7) V 13 (11) Vv 25 (0.9 A 76 (0.9) A
Germany 4 (06) V¥ 16 (12) V¥ 1 (08 V¥ 83 (0.9) A
Italy? 7 (06) V¥ 4 (05 V¥ 22 (0.9) 77 (10) A
Kazakhstan' 24 (1) A 30 (1.1) 31 (12) A 48 (14) V¥
Korea, Republic of 5 (05 V¥ 19 (1.00 V 10 (0.7) V¥ 68 (10) V
Luxembourg 18 (0.6) 33 (0.6) A 27 (0.5) A 66 (0.6) V
Portugaltt* 7 (05 V¥ 36 (1.1) A 10 (0.7) V¥ 71 (1.3)
Uruguay 15 (0.9) V 25 (1.4) WV 33 (14) A 66 (1.6)
ICILS 2018 average 18 (0.2) 29 (0.3) 21 (0.3) 70 (0.3)
Not meeting sample participation requirements
United States 43 (1.6) 28 (1.0) 29 (0.9) 66 (0.9)
Benchmarking participants meeting sample participation requirements
Moscow (Russian Federation) 22 (0.8) A 43 (1.1) A 40 (1.0) A 77 (1.3) A
North Rhine-Westphalia (Germany) 3 05 V¥ 19 (15) V 9 (08) V¥ 85 (0.9) A
Notes: Standard errors appear in parentheses. Because results are rounded National ICILS 2018 results are:
to the nearest whole number, some totals may appear inconsistent. A More than 10 percentage points
Comparisons with ICILS 2018 only reported for countries or benchmarking above average
participants meeting sample participation requirements. A Significantly above average
t Metguide\ineAsforsamplingparticipaﬂon rates only after replacement < Significantly below average
schools were included. )
V¥ More than 10 percentage points

t Nearly met guidelines for sampling participation rates after replacement
schools were included.

T National defined population covers 90% to 95% of the national target

population.

Country surveyed target grade in the first half of the school year.

below average

Use of ICT to create or edit information products

Onaverage across ICILS 2018 educational systems one third (33%) of grade 8 students used ICT
towrite or edit documents at least once each week, one fifth (21%) used ICT-based spreadsheets
for calculations or graphing, and one fifth (19%) used ICT to develop slideshow presentations
(Table 5.3). The prevalence of these uses of ICT on a weekly basis was highest in Denmark (84%,
51%, and 38% respectively). These uses of ICT were less prevalent in Korea, Finland, Germany,
and North Rhine-Westphalia (Germany).

Based on the three comparable countries?® from ICILS 2013 (Fraillon et al. 2014, p. 133), it
appears that there may have been a small increase in the weekly use of ICT to write or edit
documents (notably in Germany), anincrease in the weekly use of spreadsheets (again particularly
in Germany), and little change in the weekly use of ICT to develop slideshow presentations.

20 The three countries were Chile, Germany, and Korea. Denmark participated in ICILS 2013, but did not satisfy
sampling requirements.
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STUDENTS ENGAGEMENT WITH ICT

On average across all countries, the specialist applications used at least weekly by the highest
percentages of students were: recording or editing videos (28%), using drawing and painting
software (20%), and producing or editing music (20%). Activities reported to be conducted on
at least a weekly basis by smaller percentages of students were: writing computer programs or
scripts (12%), and building or editing a webpage (8%). The prevalence of weekly use of music
applications varied greatly from nearly two-fifths in Chile (38%) and Kazakhstan (39%) to less
than one in 14 in Finland (4%), Denmark (7%), and Korea (7%). It is of interest that in Denmark,
although there were high proportions of students reporting weekly use of general applications,
there was only a low percentage of students indicating weekly use of ICT for music production
or editing/building webpages.

Between 2013 and 2018 there appeared to have been increases in the weekly use of drawing,
painting, and graphics software in Chile, Germany, and Korea. There were only small increases
in the weekly writing of computer programs in these countries.

The items were used to derive two IRT scales reflecting students’ use of general applications for
activities and students’ use of specialist applications for activities, where higher scale scores reflected
higher frequency of use. Both scales had satisfactory reliabilities with average Cronbach’s alpha
coefficients across countries of 0.70 and 0.73, respectively (the item maps describing these
scales are included in Figures F.2 and F.3 in Appendix F).

We used these scale scores (set to metrics with a mean of 50 and a standard deviation of 10 for
equally weighted participating countries) to investigate differences among countries in students’
use of general applications and specialist applications (Table 5.4). It was evident that the scale
scores reflecting reported use of general applications were highest in Denmark and Kazakhstan
and lowest in Korea, Finland, and North Rhine-Westphalia (Germany). We recorded the highest
scale score of reported use of specialist applications in Kazakhstan and the lowest score in Finland.

We also reviewed the associations between the scale scores representing the use of ICT
applications and several aspects of students’ experience of, and expertise in, using computers.
We compared, for each country, the mean scale scores for the frequency of using general ICT
applications (including productivity software) for:?*

e Students with less than five years of computer experience with those who had five or more
years of computer experience;

o Students who studied computer subjects (e.g., computing, computer science, information
technology, informatics, or similar) in the current school year with those who did not study
computer subjects; and

o Students with CIL scores below Level 2 with students whose CIL scores were at Level 2 or
above.

21 The percentages of students in each subgroup are reported in Appendix E.
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Scale scores for frequency of use of general applications for activities were higher for experienced
than inexperienced computer users (Table 5.5). The difference between these groups was
significant in all ICILS 2018 countries except Denmark (where scale score was very high). On
average across countries, the difference between experienced and inexperienced computer
users was two scale points.

We also found that there was more frequent use of general applications for activities among
students who studied computing subjects in the current year than by those who did not. This
difference in scale scores was significant in all but two countries (Denmark and Korea) and was
three scale points on average across participating countries. The difference was particularly large
(seven points) in Uruguay and also in the benchmarking participant Moscow (Russian Federation)
(also seven points).

There was more frequent use of general applications for activities reported by those with CIL
scores at or above Level 2 than by those with CIL scores below Level 2. The difference in scale
scores averaged two scale points across countries and was significant in all countries except
Chile, Kazakhstan, and Portugal. The difference was largest in Korea (six points) and Finland (four
points). Of course we cannot identify the direction of causation but the association may hold
important ramifications for the development of skills.

We conducted similar analyses of the association between the frequency of use of specialist
ICT applications for activities and student attributes (Table 5.6). The mean scale scores for the
frequency of using specialist applications for activities of students with five or more years of
computer experience were significantly greater than for other students in 10 of the 13 countries
that met sampling requirements, and averaged two scale points.

In eight of 13 countries students who studied computer subjects in the current school year
reported more frequent use of specialist applications for activities than those who did not, with an
average difference of two scale points. This difference was largest in Moscow (Russian Federation)
(six points), Denmark (four points), and Finland (four points). Surprisingly, we found in 10 of the
13 countries that students with CIL scores below Level 2 used specialist ICT applications more
frequently than students whose CIL scores at Level 2 or above. On average across countries,
the difference was about two scale points. In Finland and Korea, the reverse was true. Students
with high CIL scores used these applications more frequently than students with low CIL scores.

Use of ICT for social communication and exchange of information

ICILS 2013 reported that students made extensive use of ICT for social communication and
accessing information (Fraillon et al. 2014). Because a number of the items changed between
ICILS 2013 and ICILS 2018 direct comparisons over time are not possible. In ICILS 2018
we asked students to indicate the frequency with which they were using ICT for a variety of
communication and information exchange activities. The response categories were “never,’
“less than once a month,” “at least once a month but not every week,” “at least once a week
but not every day,” and “every day.” The 10 activities listed in the questionnaire included seven
related to communication and three concerned with information exchange. The responses to
the questionnaire confirmed that there were two clusters of items that provided the basis for
two scales: social communication and information exchange (Table 5.7).
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The social communication items were:
e Share news about current events on social media;

e Communicate with friends, family, or other people using instant messaging, voice, or video
chat (e.g., Skype, WhatsApp, or Viber);

e Send texts or instant messages to friends, family, or other people;
o Write posts and updates about what happens in your life on social media;

o Post images or video in social networks or online communities (e.g., Facebook, Instagram, or
YouTube);

o Watch videos or images that other people have posted online; and

« Send or forward information about events or activities to other people.

The information exchange items were the following:
o Ask questions on forums or Q&A (question and answer) websites;
o Answer other people’s questions on forums or Q&A websites; and

o Write posts for your own blog (e.g., using WordPress, Tumblr, or Blogger).

Theitemswere used to derive two IRT scales reflecting students’ use of ICT for social communication
and students’ use of ICT for exchanging information, where higher scale scores reflected higher
frequency of use. Both scales had satisfactory reliabilities with average Cronbach’s alpha
coefficients across countries of 0.77 and 0.75 respectively (the item maps describing these
scales are included in Figures F.4 and F.5, Appendix F).

An inspection of national mean scale scores for the frequency of social communication and for
information exchange indicated small differences among countries on the social communication
scale but larger differences among countries on the information exchange scale (Table 5.7). Scale
scores reflecting the use of ICT for information exchange were relatively high in Kazakhstan and
Chile and relatively low in Denmark and Finland.

The average scale scores for the use of ICT for social communication were significantly higher
for students who were experienced computer users than other students in all countries except
Denmark, and the average difference between the two comparison groups was three scale
points (Table 5.8).

In only two countries (Kazakhstan and Portugal) did students who were currently studying
computing subjects have higher scores on the ICT for social communication scale than those who
were not studying ICT (Table 5.8). In Finland, students who were currently studying computer
subjects had lower scores on the ICT for social communication scale than other students. In
most countries there was no significant difference between the two groups of students.

In four ICILS 2018 countries, students whose CIL scores were at Level 2 or above used ICT for
social communication more frequently than students with CIL scores below Level 2. On average
across educational systems the difference was just one scale point. The opposite was true for
North Rhine-Westphalia (Germany).

The scale score reflecting frequency of use of ICT for exchanging information was significantly
higher for students who were experienced computer users than for other students in nine of
the ICILS countries, but the average difference was only one scale point (Table 5.9). In just four
of the countries, students who were currently studying computing subjects had higher scores
on the use of ICT for exchanging information scale than those who were not. In 11 of the
ICILS countries, students with CIL scores below Level 2 had higher scale scores for ICT use to
exchange information than students whose CIL scores were at Level 2 or above. On average
across countries the difference was three scale points. The largest differences were evident in
Denmark (five points), Germany (four points), and Luxembourg (four points).



PREPARING FORLIFE IN ADIGITALWORLD

130

GO0 > d e juedyiusis Ajjednsiyels jou sdno.s uosiieduwod usamiaq 2dualayiq [
SO0 > d1e1uedyiusis Ajjeonsiiels sdnoud uosiieduwiod usamiag ooussonia [l

1B9A |00YDS a3 4O Jley 1S4y 8y} Ul apeds j93.1e) paAaAIns Aljuno)

‘uole|ndod 1a8.e] [PUOITBU 31 JO %G 6 01 %06 SI9A0D uolie|ndod pauysp [euoneN

"PapPN|OUL 949M S|O0YDS JusWade|dad Jajye sajed uoljedidijied uljdules Joy sauljaping oW AjJesN
"PIPN|DUI 9J9M S|00YDS Juaade|dal Jaije Ajuo sajel uoledidiried Suljdwes Joj sauljapind 19|

'pIog Ul umoys a.e dnous uosiiedwod

a3 Ul asoyy ueyl (GOQ > d) Jo3.e| Ajjuedylusis a.e ey} sa8eJaAe 9400S Jua1sIsuodul Jeadde Aeul sje103 swos
JagUiNu 3|0YM }S21e3U 33 0] PaPUNO S.I. S}NSaJ asnedad sasayjuaded ul Jeadde SJ1oUds piepuels :sajoN

(AuewusD)
(€0) 05 (S0) 18 (#'0) 15 1 (€0) 18 (S0) 25 (€0) 05 eljeydisap-auiy YlJoN
(C0) ¥S ; (S0) €s (C0) 5 ] (81) 15 (C0) SS l (€0) 25 (UOIIRIBP3 UBISSNY) MOISOIN
sjuswaJinbau uorjedidijied sjdwes Suipasw syuedidijied Supjiewyduag
@oes [ [ 101 [J]] €n1s @oe [ [0 ]]] o | coes [ | [m [ [ @0 o0s | 539835 PaIUN
sjuswaJinbaJy uoljedidiyed sjdwes Suijasw JoN
(T0) 18 1 (T0) 0S (T0) 05 (€0) 09 (T0) 25 l (To) év ageJane 8TOZ STIDI
(¥°0) 05 I (S0) 6v ("'0) 0§ I (0€) 6v (S0) 18 l ("0) 8¢ Aen3nin
(€0) 15 (#°0) 0§ (€0) 19 L (£0) 6v (€0) 25 l (€0) 6v ¢ Hlesnyod
(c0) 18 (co) 15 (co) 15 ﬁ (c0o) 18 (co) €5 l (¢0) 05 8unoquiaxn
(€0) 6 ] (50 9% | o) & ; (€0) 6t | (€0) 0§ = (€0 /¥ J02gnday ‘ea.0))
(50) s§ i (50) 05 | (¥0) 18 = (60) 8¢ | (50) ¥S C (50) 6¥ \UEISLEZEY|
(€0) 15 (€0 15 | (€0 16 O (£0) 05 (¥'0) €8 = (c0) 05 Aedl
(€0) 05 1 (£0) 1§ ("0) 1§ (€0) 15 (€0) 25 l ("'0) 0S Auewa9
(€0) 0 (S0) 0% (€0) 05 I (90) 1§ (€0) 25 l (€0) v Souel4
(¢0) 05 (S0) 6v (€0) v ] (¢0) 05 (¢0) 05 l (€0) 8¥ puejui
(C0) 6¥ I (90 05 (S0) 05 I (c0) 6v (c0) 05 ; (€0) 0% 1 PHewuSd
(¥'0) 0§ 1 (¥'0) 8v (€0) v (60) 61 (€0) TS J (7'0) L¥ QYD
T 8 v 0 ¥ 8 ¢ Zt 8 14 0O ¥ 8 < 2l 8 14 0O ¥ 8 7T
Z 19897 Z19A97 193[gns 103[gns

aA0qe Jo 3e l Mojaq pajefai-1o| l pajeja4-1J| 2Jow Io l SJedA IAY.

11D alle) SuliApmis SulApnisioN SJeaA 9l ueyj ssa
71D JO [9AS] AQ 93BI3AR 34025 9|eds 193[gns paje|a-1 D] 4o Apnis Ag S3eJaA. 9402 3|edS $493ndwod Y3Mm adusliadxs sjuspnis Aq 9100S 9|edS A1quno)

71D Jo |aA3] pub 393[qNs paibjai-1 | Jo ApNIs ‘siandwiod ym aouaLadxa AG UOIIDIUNLILIOD [DIDOS J0J | D] JO asn Sjuapnis BUIIDIIPUI S2100S 2|DIS a8DIaAD [DUOIIDN :8°G a|qb]



131

“Jeak |ooyos a1 Jo Jjey 14y ayl ul apeud 198.4e) paAsains Aljunod

‘uolje|ndod 398.e3 [BUOIJEU U3 JO %G 6 03 %06 S4A0D Uolre|ndod pauyap [euolieN

‘PapN|oul 9JaMm S|O0YDS Juaulade|dau uajje sajed uoljedidiyied Suljdues 4oj sauljaping Jaw AlJeaN 1y
‘PaPN[OUl 919M S|o0YDS JuaWade|da. Ja3Je Ajuo sajed uoijedidilied Suljduies o) saulaping 19|A |
‘P1og Ul umoys aJe dnod3 uos|iedwod

GO0 > d e Juedyiusis Aj[ed13siie)s Jou sdnoJg uosHedwod Usamyaq 9ausiayla [ 33 Ul S0y ueyy (GO0 > d) 498J1e| Ajjuesyiusis aJe Jey) sadedane 210G -Jualsisuodul Jeadde Aew s|pj03 awos
SO0 > d1e1ueduiusis Ajjeonsiiels sdnoug uosiieduwod ussmiag sousiania [l JaqUINU |OYM }S2483U 23 03 PIPUNOJ SJ. S} NSaJ asnedag ‘sasayjuaded ul Jeadde S0 piepuels :sajoN
(Auewus )
(€0) L¥ (£0) 18 (S0) 6% { (¥'0) 8¥ (S0) 6% (€0) 8y eljeydisapn-auiyy Y3JoN
(€°0) 0G U (90) 15 (C0) 05 (€72 15 (€0) TS 1 (#'0) 05 (UoneIspa- UBISSNy) MOJSOIA|
sjuswaJinbau uonedidiyied sjdwes Suizeaw syuedidilied Supjiewyduag
Coer [ [ ] M ] woe [eows [ [ [WMJT] @osr [ts [ [ [N ][] ©oos ] 591835 pajuN
sjuswauinbau uoijedidilied sjdwes Suiesw JoN
(T0) 67 - (o) zs | (10) 05 C| (zo) 6v | (T0) 1§ C (10) 05 a8euane 8102 S110|
(+'0) 05 - (s0) €5 | (70 15 O] (81) 6v | (50) 1S #0) 15 Aengnin
(€0) 6v r (50) ¢s (c0) 0S l (£0) 8¥ (€0) 0s | (7o) 6v 1 11[e8n3iod
(C0) 6v ' (€0) €s (€0) 15 (c0) 0s (€0) 25 l (c0) 05 3inoquiaxnT
(€0) 15 i (50 15 | (50) 2§ i (€0) 15 | (€0) z§ C| (€0) 05 401 gnday ‘e2.0))
(90) SS U (S0) 95 (¥'0) 95 | (8°0) €5 (90) LS l (0) &S (UBISUeZED
(€0) 8 = (€0) 15 | (€0) 05 I (£0)0s | (#0) 1§ C (c0) 6¥ Al
(c0) L¥ | (90 15 | r0) e (€0) 6v | (S0) éF T (€0) 8¥ Auewa9
(c0) L¥ i (¥'0) 6t (o) 8¥ (50) 8¥ (€0) 8y l (€0) L¥ SoUelH
(co) L¥ i (¥'0) 8v (€0) 8v j (Co) Ly (Co) Ly I (€0) /¥ puejuiq
(C0o) 9% I (80) 1S (£°0) 0§ = (c0) 9¥ (o) L¥ (€0) L¥ p PHewWuUSd
(#0) 1S ﬁ 7 (50) ¢s | (€0 5 i (80) 15 | (#0) ¢S5 [ (#0) 15 anud
2T 8 ¥ 0 v 8 2T 8 ¥ 0 ¥ 8 T 2T 8 ¥ 0 v 8 T
Z 1997 Z 19A97 103[gns 103[gns

anoqe Jo je l Mmo[q pajejai-1J| l pajejau-1o| 2Jow Jo l SJeah aAY

alle) alle) SuiApnis SulApnis joN S1eaA anl4 uey) ssa
71D 4O [9A3] Aq 93BJSAR 31025 9|edS 123[qns paje|a.-1 D] 40 Apnis Aq S3eJaA. 314025 9|eds S493NdWw0d Y3Im 32us14adXa ,SJUSpnIs Ag 9102S S[eds A1juno)

STUDENTS ENGAGEMENT WITH ICT

710 Jo jaA3] pub 392[qNs paibjai-1 | Jo ApN3s ‘siaindwiod yam aouaLadxa AG UoIDULIOJUI BUIBUDYIXS J0J | D] JO asn Sjuapnis SUIIDIIPUI S2100S 3|DIS aBDIAAD [DUOIIDN 4°G 3|qDb]



132

PREPARING FORLIFE IN ADIGITALWORLD

Use of ICT for leisure activities

Prior research has shown that students tend to use ICT frequently for leisure activities (Tobias et
al. 2011) and this was confirmed in ICILS 2013 (Fraillon et al. 2014, p. 143). ICILS 2018 included
leisure activities that involved accessing content from the internet (but not necessarily for study
or school) as well as recreational activities such as playing games, listening to downloaded music,
or watching downloaded or streamed TV or movies. The ICILS 2018 student questionnaire
asked students to indicate how often they used computers for leisure activities. For reporting
purposes, we categorized these as the percentages who reported doing these activities at least
once each week (Table 5.10).

There was a high prevalence of using ICT for recreation on a weekly basis (Table 5.10). On
average across ICILS 2018 countries, 83 percent of students used ICT to listen to downloaded
or streamed music at least once each week, 71 percent used ICT to play single-player games at
least once each week, and 68 percent used ICT to watch downloaded or streamed TV shows or
movies on a weekly basis. Using ICT to watch downloaded or streamed TV shows or movies on
a weekly basis was most common in Denmark (81%) and Moscow (Russian Federation) (83%),
and least common in Korea (57%).

In the three comparable countries from ICILS 2013 (Chile, Germany, and Korea) there appeared
to have been an increase in the use of ICT to access “the internet to find out about places to go
or activities to do,” “read reviews on the internet of things you might want to buy,” and “watch
downloaded or streamed TV shows or movies” (see Fraillon et al. 2014, p. 142). Other items had
been altered from ICILS 2013 so that it is not possible to make other comparisons.

The activities that involved accessing content from the internet were (in decreasing order of
average percentages):

o Search for online information about things you are interested in (69%);

o Use websites, forums, or online videos to find out how to do something (50%);
e Read news stories on the internet (50%);

e Read reviews on the internet of things you might want to buy (39%); and

o Searchtheinternet to find information about places to go or activities to do (36%).

The activities that involved accessing content from the internet formed a reliable scale (average
Cronbach’s alpha across countries = 0.75) representing the frequency with which students
accessed content from the internet (see the corresponding item map in Figure F.6 in Appendix
F). Students from Kazakhstan scored highest on this scale and those from Germany scored
lowest (Table 5.11). In Denmark, Finland, Germany, and Portugal male students scored higher
than female students (i.e., use the internet more often to access content), but in Korea and
Kazakhstan the reverse was the case. On average across countries, there was no significant
difference between female and male students.

On the basis of results from this scale we concluded that, on average across countries, weekly
ICT use for accessing content from the internet was higher (by two scale points) for experienced
computer users than for inexperienced computer users, and higher for those with high levels
of home computer resources than for those who had low levels of home computer resources
(by two scale points) (Table 5.12). The difference associated with computer experience was
significant in all but one of the ICILS 2018 countries (Denmark). The difference associated with
home computer resources was significant in all but two of the ICILS 2018 countries (Denmark
and Germany).
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There were small differences on the scale representing the frequency with which students
accessed content from the internet between students with CIL scores at or above Level 2 and
those with CIL scores below Level 2 (differences in scale scores averaged one scale point). In
Korea and Kazakhstan, the differences were a little larger (by four and three scale points).

Inferences

Grade 8 students were highly engaged with ICT, but much more engaged outside school than
at school. Seven out of 10 grade 8 students used ICT on a daily basis outside school for general
purposes but only one student in five used ICT on a daily basis outside school for school-related
purposes. In contrast, fewer than one student in five used ICT at school for school-related
purposes and three students in 10 used ICT at school for general purposes. The mismatch
between ICT engagement out-of-school and ICT engagement in school is wider in some countries
than others. This difference possibly provides an indication of the extent to which ICT has
become incorporated in pedagogy.

Students’ general use of ICT most commonly involved writing and editing documents, listening to
downloaded music or videos, accessing information from the internet, and playing games. Most
students used ICT at least once each week for leisure activities such as listening to downloaded
music or watching videos. Approximately two thirds of students used ICT to access information
about things of personal interest from the internet at least once each week. Students’ general use
of ICT may provide opportunities for them to develop and refine their ICT skills but there remains
a question of the extent to which this experience is linked to systemic teaching in schools.

Student engagement with ICT for school-related purposes

The ICILS 2018 student questionnaire asked students about a number of aspects of ICT use
for school-related purposes. It asked students about the extent of ICT use for school-related
purposes, the use of ICT across subject areas, the ICT tools used in class, and the extent to
which they learned about CIL at school.

ICILS 2013 reported that there were greater cross-national differences in student participation
in ICT-based activities at school than in ICT-based activities outside of school (Fraillonet al. 2014).
Similarly, more than half of the grade 8 students surveyed in TIMSS 2015 used the internet to
access information and resources, and more than two thirds used the internet to collaborate with
other students (Martin et al. 2016). However, TIMSS 2015 also found that only one fifth of grade
8 students reported working with computers as part of their mathematics lessons at least once a
month (Martin et al. 2016; Mullis et al. 2016).

School use of ICT appears to have mainly focused on general applications (productivity and
internet access software) (Fraillonet al. 2014). Students in the European Commission (2013) study
rarely reported using specialist applications (e.g., data-logging tools and computer simulations)
that might be considered particularly well suited to ICT use. In contrast, a third of the students
said they used digital textbooks and multimedia resources on at least a weekly basis. There was
a positive association between amount of student-centered learning and frequency of ICT use
for classroom activities. A review of a number of studies by Fu (2013) also concluded that greater
ICT use was associated with the amount of student-centered learning even though the direction
of causation was not clear. Even though ICT has been propounded as having the potential to
impact on pedagogy (Aparicio et al. 2016) the extent of this impact is less than envisaged and
dependent onteacher characteristics (Comi et al. 2016; Vrasidas 2015). It appears that classroom
ICT use in secondary schools is influenced by the availability of appropriate software, teacher
expertise and self-efficacy, and the extent of collaboration among teachers (Gil-Flores et al. 2017).
Technological, pedagogical, and content knowledge appears to influence the implementation
of ICT in classrooms (Willermark 2017). Gerick et al. (2017) identified the influence of school
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factors (especially the confidence of teachers in using ICT) on the use of ICT by students but
noted that the strength of these influences was different in different countries. Data from ICILS
2013 showed that computer and internet access at school vary across and within countries, and
are associated with student background and school contexts (Fraillon et al. 2014).

Extent of student engagement with ICT for school-related purposes

We asked students to report how often they used ICT for particular school-related purposes
that ranged from the conventional to less conventional. These included the following:

» Preparereports or essays;

e Prepare presentations;

e Work online with other students;
o Complete worksheets or exercises;
¢ QOrganize your time and work;

o Take tests;

o Use software or applications to learn skills or a subject (e.g., mathematics tutoring software,
language learning software);

e Usetheinternet todo research;
o Use coding software to complete assignments (e.g., Scratch); and

e Make video or audio productions.

Although students could respond to the question using a set of categories (from “never” to “every
school day”) we reported the percentages who reported using ICT for a specified school-related
purpose at least once each week?? (Table 5.13). Among the school-related purposes, by far the
most frequently recorded use of ICT was to “use the internet to do research.” On average across
countries this was reported as at least a weekly occurrence by three fifths (59%) of students. In
Denmark this was reported as a weekly occurrence by nine tenths (91%) of students. It was also
reported by seven out of 10 students in Portugal (73%) and Uruguay (71%). In some countries
relatively few students reported using the internet to do research. In Finland only 17 percent of
students reported using the internet for research on a weekly basis, and in Korea only 36 percent
said that they used the internet to do research on a weekly basis.

Two of the forms of use of ICT for school-related purposes concerned how students did their
work. One of these was organizing their own time and work (in the sense of self-regulation) and
the other was working online with other students (collaboration). On average across countries
one quarter of students (25% for self-regulation and 28% for collaboration) reported using ICT
for these purposes on a weekly basis. The most common of these uses of ICT on a weekly basis
were in Denmark (48% for self-regulation and 86% for collaboration) and Kazakhstan (47% for
self-regulation and 42% for collaboration). The least common weekly use of ICT for self-regulation
was in Germany (9%), followed by Finland (10%) and Korea (14%). The least common weekly use
of ICT for collaboration was in Finland (9%), followed by Korea (10%) and Germany (12%).

There was a group of purposes listed that could be considered conventional school activities:
completingworksheets or exercises (averaging 30%), preparing reports (averaging 26%), preparing
presentations (averaging 22%), and taking tests (averaging 20%). Denmark recorded the highest
level of weekly use of ICT for three of these conventional purposes (61% for preparing reports,
60% for completing worksheets or exercises, and 45% for preparing presentations). The lowest

22 In ICILS 2013 we reported use of ICT for each purpose at least once per month. Therefore the two sets of data are
not comparable.
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levels of weekly use of ICT for preparing reports were in Finland (7%) and Korea (14%). The
least widespread weekly use of ICT for completing worksheets were in Finland (6%), Italy (18%),
and Korea (19%). The lowest prevalence of ICT use for preparing presentations was in Finland
(7%). Taking tests using ICT on a weekly basis was most common in Kazakhstan (44%) and least
common in Finland (7%).

Use of ICT-based software or applications to learn skills or subject content on a weekly basis
was most common in Denmark (44%) and Kazakhstan (51%) and least common in Finland (12%).
On average across countries, 24 percent of students reported using these forms of ICT-based
instructional software on a weekly basis.

The weekly use of ICT for the two listed specialist purposes was reported by fewer than one in
five students. Using ICT on a weekly basis for making video or audio productions was reported
by 18 percent of students on average and the weekly use of coding software such as Scratch
to complete assignments was reported by 14 percent of students on average across countries.
High levels of use of ICT for these purposes were reported for Kazakhstan (40% and 27%), and
very low levels of use were reported for Finland (3% for each form of use).

We constructed a scale that represented the use of ICT applications as a whole for school-
related purposes with an average reliability across participating countries of 0.83 (please see the
corresponding item map in Figure F.7 in Appendix F), where higher scale scores indicated more
frequent use. We observed that the use of ICT for school-related purposes was, on average
across countries, slightly greater (by just one scale point) for female than male students (Table
5.14). ICT use for school-related purposes was notably higher than the ICILS 2018 average in
Denmark (57 points) and Kazakhstan (56 points), and notably lower in Korea (46 points) and
Finland (43 points) (Table 5.14).

We also observed that the use of ICT for school-related purposes was a little higher on average
for students who were experienced computer users than for other students (by two scale points)
and alittle higher on average for students who were currently studying acomputer-related subject
thanfor students who were not (by two scale points) (Table 5.15). The differences associated with
computer experience were significant in seven of the ICILS 2018 countries, and was greatest
in Finland (three scale points). The differences in the use of ICT for school-related purposes
between those who currently studied a computer subject and other students were significant
inseven ICILS 2018 countries and greatest in Portugal and Kazakhstan. The difference was also
large in Moscow (Russian Federation).

On average across countries, there was no significant difference in the use of ICT for school-
related purposes between those students who had CIL scores at or above Level 2 and students
who had CIL scores below Level 2 (Table 5.15). However, there were significant differences
between these two groups of students in Finland and Korea (in each case by four scale points) in
favor of those with higher CIL levels. In five ICILS 2018 countries the direction of difference was
in favor of those with lower CIL levels, and in four countries there was no significant difference.
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Use of ICT across subject areas

Researchliterature over anumber of years has suggested that there are differences among subject
areas in the extent of use of ICT (Fraillon et al. 2014; Howard et al. 2014). In ICILS 2018 we
asked students how often they used computers during lessons in designated subjects or subject
areas (“never,” “in some lessons,” “in most lessons,” “in every or almost every lesson,” and “I don't
study this subject/these subjects”). Student responses in the last category were treated as missing
responses. The list of subjects or subject areas that students had to consider was based on a
list developed for the OECD Teaching and Learning International Study (TALIS) (OECD 2014):

e language arts: survey language;

e Language arts: foreign or other national languages;

¢ Mathematics;

e Sciences (general science and/or physics, chemistry, biology, geology, earth sciences);
e Human sciences or humanities (history, geography, civics, law, economics, etc.);

e Creative arts (visual arts, music, dance, drama, etc.);

¢ Information technology, computer studies, or similar;

e Practical or vocational studies; and

e Other.

We recorded the extent of use of computers during lessons in specified subject areas as the
percentage of students who reported having used computersin most lessons, or inevery or almost
every lesson, in that subject area. We found that, on average across countries, the subject area
with the greatest use of computers was information technology (49%) (Table 5.16). Across the
subject areas of language arts (27%), sciences (27%), foreign languages (26%), and mathematics
(25%) there was little variation. The use of computers was a little less in the creative arts (23%).

The subject areas with the lowest percentages of students who reported using computers in
most lessons were practical or vocational (19%) and “other” subjects (e.g., moral/ethics, physical
education, personal and social development) that could not be classified in the eight listed
subject areas (17%).

Inthe core subject areas of language arts, mathematics, sciences, and human sciences, as well as
inforeign languages, use of computersin most lessons was reported by an overwhelming majority
of students in Denmark (69% to 85%). High levels of computer use in these subject areas were
also reported in Kazakhstan (36% to 45%). In Germany the use of computers in most lessons in
these subject areas was reported by around one tenth of the students (8% to 11%). Similar levels
of computer usage were reported in North Rhine-Westphalia (Germany) (6% to 11%). Low levels
of computer use in these subject areas were also reported in Luxembourg (16% to 20%) and
Finland (13% to 18%).

High levels of computer use in the creative arts were reported in Kazakhstan (29%) and Denmark
(27%). Low levels of computer use in the creative arts were reported in Germany (13%) and
North Rhine-Westphalia (Germany) (16%). There were relatively high levels of computer use
in practical or vocational studies in Kazakhstan (34%) but very low levels in Germany (11%),
Finland (11%), and North Rhine-Westphalia (Germany) (9%).

On average across countries, approximately half the students (49%) reported using computers
in most lessons for information technology, computer studies, or similar. National percentages
for this indicator were high in Denmark (75%), Portugal (67%), and Uruguay (69%), but low in
France (18%) and Italy (26%).
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Use of ICT during lessons

In ICILS 2018 we asked students how often they used each of 11 listed ICT tools during lessons.
Students responded using the options: “never,” “in some lessons,” “in most lessons,” or “in every
or almost every lesson.” We recorded the use of each tool in terms of the percentage of students
who used it in “most” or in “every or almost every lesson” (Table 5.17). In the text we refer to this
as use in the majority of lessons.

Onaverage across countries, the most used ICT tools were computer-based information resources
(e.g., websites, wikis, and encyclopedias) (29%), word processing software (28%), and presentation
software (26%). Use of computer-based information resources in the majority of lessons was
prevalentin Denmark (59%) and Finland (41%) but not in Germany (11%), North Rhine-Westphalia
(Germany) (12%), and Korea (15%). Use of word processing and presentation software in the
majority of lessons was notably high in Denmark (82% and 50% respectively) and Kazakhstan (39%
and 38%) but low in Italy (14% and 15%). Use of word processing software on a weekly basis was
also notably low in Korea (11%). Of productivity tools, spreadsheet use in the majority of lessons
was only reported by 16 percent of students on average across ICILS 2018 countries.

Although computer-based information resources were widely used on the majority of lessons,
interactive digital learning resources were not. On average across countries, only 15 percent
of students used these in a majority of lessons, and there was little variation among countries.
Similarly, there was low usage of specialist tools even though there was high use of common
productivity software. An average of only 14 percent of students used graphing or drawing
software in a majority of lessons and only 11 percent of students used multimedia production
tools (e.g., media capture and editing, web production) in a majority of lessons.

There were several tools listed that could be categorized as learning tools. The most frequently
used of these were tutorial software or practice programs. On average across ICILS 2018
countries, 13 percent of students used these tools in a majority of lessons. Just nine percent of
students reported using concept mapping software, and eight percent reported using simulations
and modeling software, in a majority of lessons. Tools for digitally capturing real-world data were
used ina majority of lessons by only 10 percent of students on average.

From the responses to these items we developed two scales (Table 5.18). One of these scales
represented the extent to which general applications (productivity, word processing, and
presentation software and computer-based information resources) were used in class (average
Cronbach’s alpha across countries was 0.72). The other represented the extent to which specialist
applications (multimedia production, concept mapping, real-world data capture, simulations and
modeling software, computer-based information resources, interactive digital learning resources,
and graphing or drawing software) were used during lessons (average Cronbach'’s alpha across
countries was 0.84). Tutorial software and spreadsheets were not included in either scale. (Figures
F.8 and F.9 in Appendix F contain the two item maps for these two scales.)

We found that general applications were used in class to a greater extent in Denmark and
Kazakhstan than the international average and to a smaller extent in Germany, North Rhine-
Westphalia (Germany), Italy, and Korea (Table 5.18). The difference between the countries with
the highest and lowest scale scores was quite large, being about 15 scale points.
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The use of general applications in class was slightly more frequently reported by female than male
students, a difference which was statistically significant overall as well as in several individual
countries (Table 5.19). In Germany, male students reported greater use of general applications in
class than did female students. Using general applications in class was more frequently reported
by students who were currently studying ICT than by students who were not. On average the
difference was three scale points and the difference was four or more scale points in Chile,
Kazakhstan, and Portugal. The difference was also large in the benchmarking participants:
Moscow (Russian Federation) and North Rhine-Westphalia (Germany).

Use of specialist applications in class was more frequently reported by male students than by
female students overall (by an average of two scale points), and the difference was significant
in eight of the 11 ICILS 2018 countries (Table 5.20). In the remaining five ICILS 2018 countries
the differences were not significant. However, the use of specialist applications in class was
more frequently reported by students who were studying ICT than by those who were not (by
an average of three scale points) in all except two ICILS 2018 countries. Surprisingly, the use of
specialist applications in class was more frequently reported by students whose CIL score was
below Level 2 than by students whose CIL scores were at or above Level 2. This unexpected
result deserves further investigation, including the possibility that it might reflect differences in
the types of subjects studied by low and high achieving students.

Inferences

ICT use for school-related purposes varies according to context. It appears to depend on the
extent towhich ICT isembedded in national curricula and pedagogy. The extent to which students
use ICT for school-related purposes was higher than the ICILS 2018 average in Denmark and
Kazakhstan and lower in Korea and Finland. ICT use for school-related pruposes also varied
across subject areas: the greatest use occurred in foreign languages and the sciences and the
lowest use of computers occurred in practical or vocational studies. ICT use for school-related
purposes was also associated with student attributes. It was a little higher on average for students
who were experienced computer users than those who were less-experienced computer users
and was higher for students who were currently studying a computer-related subject than for
students who were not.

ICT use for school-related purposes predominantly involved general applications. The most
frequent reported school-related use of ICT among grade 8 students was for doing research on
the internet. Approximately three students in five reported doing this at least once per week
using computer-based information resources. About one quarter of the students used ICT in
class on a weekly basis to create and edit documents (i.e., prepare reports and essays) using
word processing and presentation software. Lower percentages of students indicating the use
of applications using the potential of ICT to transform pedagogy (such as concept mapping
software, simulations and modeling software, or digitally capturing real-world data). These findings
may suggest that there remains a challenge to make use of the full potential of ICT in schools.
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Learning about ICT at school

At the beginning of this chapter, we noted that opportunity to learn referred to the time allocated
for students to be taught the concepts being assessed and the curriculum content that was
the focus of that time (Scheerens 2017). In ICILS 2018 the concepts being assessed were CIL
and CT. Although it was not possible to measure the time allocated to teaching CIL and CT,
because they were sometimes taught in several curriculum areas, it was possible to ask students
to indicate the emphasis placed on learning about these two dimensions of ICT. In the student
questionnaire we asked students to indicate the extent to which they had learned (“to a large
extent,” “to a moderate extent,” “to a small extent,” “not at all”) how to do various ICT tasks.

Learning about CIL at school

The ICT tasks that we took as being concerned with CIL were:

e Provide references to internet sources;

e Search for information using ICT;

e Presentinformation for a given audience or purpose using ICT;

¢ Work out whether to trust information from the internet;

¢ Decide what information obtained from the internet is relevant to include in school work;
¢ Organize information obtained from internet sources;

e Decide where to look for information on the internet about an unfamiliar topic; and

e Use ICT to collaborate with others.

We examined the percentages recording that they learned about CIL tasks to a large or moderate
extent (Table 5.21). These data indicated small variations across the various tasks, ranging from
60 percent for “use ICT to collaborate with others” to 74 percent for “search for information
using ICT” Overall, the results suggested that students learn about constituent components
of CIL at school. The percentage of students was notably high in Denmark (for all tasks except
“‘organize information obtained from internet sources”), Kazakhstan, Portugal, and Moscow
(Russian Federation). The percentages were generally low in France, Luxembourg, and Germany.

In order to explore differences among groups of students in countries, in students’ reported
learning of CIL tasks, we derived a scale based on student responses to the eight aspects of
CIL shown above. The scale had a reliability of 0.88 (Cronbach’s alpha) on average across ICILS
countries (the item map for this scale is shown in Figure F.10 in Appendix F). Higher scores on
the scale indicate greater attribution to school-based CIL learning. The scale scores confirmed
what we had observed inthe frequency distributions for items. Students in Denmark, Kazakhstan,
Portugal, and Moscow (Russian Federation), recorded notably high average scores on this scale.
France, Germany, Luxembourg, and North Rhine-Westphalia (Germany) recorded notably low
scores on this scale (Table 5.22). Differences between female and male students in the extent to
whichthey attributed their CIL learning to school instruction were very small, being only one scale
point in favor of female students, on average across countries, and being statistically significant
(but less than two scale points) in five of the ICILS 2018 countries. In Chile and Finland, female
students scored higher (by just under two scale points) than male students.

The differences in the CIL learning scale scores between students with five or more years of
computer experience and those with less than five years of computer experience were significant
and positive in six countries but were small (Table 5.23). The largest difference was three scale
points for Korea. In Uruguay the direction of the difference was in the reverse direction. On
average across countries, there was no difference associated with computer experience. Not
surprisingly, the CIL learning scale scores were higher for students currently studying ICT subjects
than for those who were not. This difference was significant and positive in eight ICILS 2018
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countries and averaged two scale points overall. The difference was large in Portugal (six points)
and Uruguay (six points). In Denmark the difference was in the opposite direction.

CIL learning at school scale scores were significantly higher for students with CIL scores at
or above Level 2 than for students with CIL scores below Level 2 overall in eight ICILS 2018
countries as well as Moscow (Russian Federation) (Table 5.23). On average across ICILS 2018
countries the difference was two scale points and in Denmark the difference was four scale
points. In Uruguay there was a small difference in the reverse direction.

Learning about CT at school

In the student questionnaire we asked students to indicate the extent to which they had
learned how to do various CT-related tasks at school. The tasks were:

o Display information in different ways;

e Break acomplex process into smaller parts;

e Understand diagrams that describe or show real-world problems;
e Plan tasks by setting out the steps needed to complete them;

o Use tools to make diagrams that help to solve problems;

e Use simulations to help understand or solve real-world problems;
o Make flow diagrams to show the different parts of a process;

¢ Record and evaluate data to understand and solve a problem; and

e Usereal-world data to solve and revise solutions to problems.

We examined the percentages of students who reported having learned aspects of CT to a
large or moderate extent (Table 5.24). These data indicated variations across the aspects of CT
ranging from 45 percent for “make flow diagrams to show the different parts of a process” to 76
percent for “display information in different ways.” Overall, the results suggested that students
had learned about aspects of CT at school. However, there appeared to be larger differences
among countries for learning about CT than had been the case for learning about CIL. The
percentages of students were notably higher on average in Kazakhstan, Chile, and Uruguay
as well as in Denmark on some aspects of CT. The percentages of students were also high in
Moscow (Russian Federation). The percentages were generally low across these eight tasks in
Luxembourg, Germany, North Rhine-Westphalia (Germany), as well as in France and Portugal
on some aspects of CT.

In order to explore differences in countries and among groups of students in countries, in
students’ reported learning of CT-related tasks, we derived a scale based on student reports of
learning about aspects of CT with an average Cronbach’s alpha across countries of 0.90 (Figure
F.11 in Appendix F shows the corresponding item map for this scale). Higher scores on the scale
indicate greater attribution to school for learning about CT. The scale scores confirmed what
we had observed in the frequency distributions for items. Students in Kazakhstan, Chile, and
Uruguay, as well as Moscow (Russian Federation), recorded high average scores on this scale
but Germany and Luxembourg recorded low scores on this scale (Table 5.25).
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STUDENTS ENGAGEMENT WITH ICT

Differences between female and male students in the extent to which they attributed their CT-
related learning to school instruction were very small, being less than one scale point in favor of
male students, on average across countries, and being statistically significant in seven ICILS 2018
countries (Table 5.25). Although the differences were small, the overall pattern of differences
was the converse to that found for students’ reports of learning CIL in which female students
tended to report more than male students that they had learned about CIL in school (Table 5.22).

Students with five or more years of computer experience had significantly higher scale scores
than those with less than five years of experience in just three ICILS 2018 countries (Italy,
Kazakhstan, and Denmark). However, in North Rhine-Westphalia (Germany) there was a small
difference in a negative direction (Table 5.26). The CT learning scale scores were higher for
students currently studying ICT subjects than for those who were not. This difference was
significant in all countries except Uruguay and averaged three scale points overall. Among ICILS
2018 countries the difference was largest in Portugal (four scale points); however, in Moscow
(Russian Federation) the difference was six scale points.

Student perceptions of ICT

We investigated two main aspects of students’ perceptions of ICT as part of the broad field
of emotional engagement with ICT. The first aspect was students’ perceptions of themselves
in relation to ICT: ICT self-efficacy. We asked students to indicate how well they felt that they
could accomplish various ICT tasks. Based on the results from ICILS 2013 (Fraillon et al. 2014)
we formed two constructs from these tasks. The first referred to ICT self-efficacy in relation
to common productivity applications (typically embodied in office applications) and the second
referred to ICT self-efficacy in relation to specialist tasks (such as coding, database management,
and webpage construction).

The second aspect of students’ emotional engagement with ICT was their attitudes to ICT in their
futures. We asked about the extent to which they saw aspects of ICT as beneficial for society,
the extent to which they saw aspects of ICT as detrimental for society. Our conception of ICT
societal futures envisaged these as separate dimensions rather than as simple polar opposites.
According to this conception it was possible to envisage some aspects of ICT as beneficial for
society and other aspects as detrimental to society. We also asked students about the extent
towhich they saw ICT as important for their personal futures.

ICT self-efficacy

The concept of self-efficacy refers to an individual’s belief in their capacity to organize and
execute a course of action to obtain specific outcomes (Bandura 1997). This, in turn, influences
their choices with regard to undertaking tasks, the effort they expend on them, and the extent to
which they persevere with a task. In ICILS 2013, we invoked two constructs that referenced ICT
self-efficacy: ICT self-efficacy regarding the use of general applications and ICT self-efficacy regarding
the use of specialist applications. In ICILS 2013 we referred to these constructs as ICT self-efficacy
in basic ICT skills and ICT self-efficacy in advanced ICT skills. ICILS 2013 found that ICT self-efficacy
in basic ICT skills, which was based on student confidence in undertaking general ICT-based tasks
such as creating or editing documents, or searching and finding information on the internet, was
positively associated with CIL. However, ICT self-efficacy in advanced |CT skills, which was based
on student confidence to carry out tasks such as building or editing a webpage, or creating a
computer program or macro, was not associated with CIL (Fraillonet al. 2014; Rohatgiet al. 2016).

As part of the ICILS 2018 student questionnaire we asked students to indicate how well they
thought they could do each of 13 ICT-based tasks. The response categories were “I know how
to do this,” “I have never done this but | could work out how to do this,” and “I do not think |
could do this” For the purposes of analyses at the item level, we collapsed the second and third

157



PREPARING FORLIFE IN ADIGITALWORLD

158

GO0 > d je jueoylusis Ajjedi3sijess Jou sdnods uosiiedwod usamiaq aoualapid [
SO0 > d1euedyiusis Ajjeonsiiels sdnous uosiiedwod ussmiag sousiaiia [l

“Jeak |ooyos ay1 Jo Jjey 1y oyl Ul ape.d 198.4e) paAsains Aunod

‘uolje|ndod 393.e) [euoljeu ay3 JO %G 6 01 %06 S49A0D uoljeindod pauyap |euonieN
"PapPN|dUL 949M S|O0LDS JuaWwade|dad Ja3je sajed uoijedoijied Suljduies 1oy sauljeping 1ow AlJeaN
‘PapN|oUl 949M S|O0YDS Juaulade|dau Uajye Ajuo sajed uoljeddijled Suljdwes Joj saulapind 19| |

‘P1og Ul umoys aJe dnod3 uos|iedwod
33 Ul 9503 UeY) (GO0 > d) 1984e| Ajjuedyiusis aJe jeyy sa8eUdsAe 240G Jualsisuodul seadde Aew s|ejoy aulos
JaqUiNU 9]0YM 3SaJe3U 23 03 PIPUNOI 3Je SI NS 9snedag sasayjuaed ul Jeadde s1oJus piepuels :s9joN

(Auewua9)
(¥'0) ¥ (S0) Lv (S0) 8¥ L (€0) Sv (S0) st (€0) Lv elleydisapn-aulyy YioN
- 7 - (€0) ¥S 1 (072 st (¥'0) ¥S ﬁ ("0) ¥§ (UO11BISP URISSMY) MOISOIA|
sjuawauinbau uoijedidiied sjdwes Suzeaw sjuedidiied Supjiewyduag
@wovs [ [ [0 [ ] ] oe |[coss | | [®W | | ] @oe [ coss | | [m | | ][ @0es | 591835 AN
sjuawaJinbaJu uoljedidiyied ajdwes Suijasaw jJoN
(o) ¥ n (To) 6v (To) 18 l (€0) 8% (T0) 05 j (T°0) 09 93eJane 8T0Z S1IDI
- - (€0) ¥§ ] (872) 5 (G0) €5 f (r'0) S Aen3nin
(€0) L¥ | (€0) 6t (c0) 8¥ l (£°0) v¥ (€0) 8y (€0) 8y ; 1lesnlod
(c0) 9% m (€0 ¥ | (20) 8 ' (€0 9 | (€0 ¥ (co) L¥ Sunoquiaxn’
(¥'0) L¥ n (G0) 6v (90) 0S l (¥'0) L¥ (S0) L¥ I (¥'0) 8¥ Jo2l|qnday ‘ealoy
- - (€0) 95 | (£0) es | (50 £§ C| (€0) S5 JUEsUpeze)]
- - (€0) 05 = (60) ¥ | (€0 15 | (€0) 6t el
(€0) 9v n (7'0) Lv (€0) 8¥ l (€0) v (S0) 9v 0 (€0) 9v Auewa
(€0) £¥ m ¥0) 6v | (€0 8 C (50 9v | (€0) 8 ] (€0) L 9duely
(€0) 8v f (7°0) év (€0) 05 l (€0) 8t (€0) 6t ( (¥'0) 8% puejul4
(C0) ¢s ﬂ (€0) €5 (90) ¥S j (c0) ¢s (o) €5 [ (C0) ¢s pHewUsg
- 7 - (€0) €5 1 (8°0) ¢§ (€0) €5 I (¥'0) €9 24D
2T 8 ¥ 0 v 8 T 2t 8 ¥ 0 v 8 < 2t 8 ¥ 0 ¥ 8 T
(00G) 28esane (00G) 28euane 129(qns 193[qns

8T0ZST0I (N>  810CS10I PRl <4 POl aJow 1o <4 S1eak any

aAogeJole | D Molq 1D SulApnis SulApnis JoN SJe9A 9l ueyj ssa
1D J0 [9A3] Aq 98eJaAE 94025 9|edS 123[qns paje|al-1D)| 40 Apnis Aq 98eJaAe 2.400s 3|edS $193ndwod Y3Im 92uslIadXa ,SJUSPNIS AQ 94025 9|edS AJunod

1D Jo [aA3] pup p23lgns paipjad-1 D] Jo Apnis ‘s1a3ndwiod Yiim aoualiadxa Ag [00YIS 1D SXSD paiblai-1 D) Jo BUILIDa| S1UaPNIS BUIIDIIPUI S210IS 3|DIS aEDISAD [DUOIIDN (97 'S 3|qD]



STUDENTS ENGAGEMENT WITH ICT

categories and gave the first category a score of one and the second a score of zero.

The tasks listed were (in order of increasing difficulty):

e Search for and find relevant information for a school project on the internet;
 Insert animage into adocument or message;

e |Install a program or app;

o Write or edit text for a school assignment;

o Upload text, images, or video to an online profile;

o Editdigital photographs or other graphic images;

e Judge whether you can trust information you find on the internet;
o Create amultimedia presentation (with sound, pictures, or video);
e Change the settings on your device to improve the way it operates;
e Set up alocal area network of computers or other ICT;

e Build or edit a webpage;

o Create adatabase (e.g., using Microsoft Access®); and

o Create a computer program, macro, or app (e.g., in Basic, Visual Basic).

The percentages of students who reported that they knew how to do these tasks by themselves,
which reflect how difficult students perceived each task to be, ranged from 18 percent (‘create
a computer program or macro”) to 88 percent (“search for and find information you need on
the internet”) (Table 5.27). There were also differences among countries. More than nine out
of 10 students in Denmark indicated that they could search for and find relevant information
for a school project on the internet (95%), write or edit text for a school assignment (94%), and
insert an image into a document or message (94%).

We formed two scales based on these items in order to explore across-country and other
differences in students’ ICT self-efficacy. One of those scales (based on eight items) reflected
students’ ICT self-efficacy regarding the use of general applications (coefficient alpha = 0.83). The
other (based on four items) was related to students’ ICT self-efficacy regarding the use of specialist
applications?® (coefficient alpha = 0.73). (The corresponding item maps are shown in Figures
6.11 and F.13in Appendix F.)

There were only small differences among countries on these scales, although the mean score
on the ICT self-efficacy (general applications) scale for Kazakhstan was low (45) and for Portugal
was high (53) (Table 5.28). Interestingly, the mean score on the ICT self-efficacy (specialist
applications) scale for Kazakhstan was high (53) and the mean score for Denmark was low (47).

Statistically significant gender differences in ICT self-efficacy (general applications), favoring
female students, emerged in Korea, Chile, and Kazakhstan. However, on average, there was
little difference in the ICT self-efficacy (general applications) scores of female and male students
(Table 5.29). The scores for female students were, on average, two scale points higher than those
for male students. There were significant differences in ICT self-efficacy (general applications)
associated with computer experience in every country and overall by three scale points in favor
of those who had been using a computer for five or more years compared with those who had
less than five years of experience.

There was a substantial difference in ICT self-efficacy (general applications) between those with
CIL scores at or above Level 2 and those with CIL scores below Level 2. On average students
with high CIL scores had ICT self-efficacy regarding the use of general applications that was five

23 One of the items (change the settings on your device to improve the way it operates) was not used in calculating scale
scores because it did not fit with either of the ICT self-efficacy scales.
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scale score points higher than among students with low CIL scores (Table 5.29). The difference
was nine scale points in Korea.

There were significant gender differences in ICT self-efficacy regarding the use of specialist
applications favoring male students in all countries. On average the difference was four scale
points (Table 5.30). The gap was large in Denmark (eight points), Germany, and North Rhine-
Westphalia (Germany) (both six points).

The differences associated with computer experience were much more closely aligned to what
we expected. The ICT self-efficacy (specialist applications) scores of students with five or more
years of computer experience were, on average across countries, two points higher than the
ICT self-efficacy (specialist applications) scores of students with less than five years of computer
experience (Table 5.30). The difference was largest in Germany, North Rhine-Westphalia
(Germany), Luxembourg, and Italy (three points).

There was little systematic difference between the ICT self-efficacy (specialist applications) scores
of students and their CIL score. Those with CIL scores at or above Level 2 had higher specialist
ICT self-efficacy scores than those with CIL scores below Level 2 in two countries, but the
reverse was observed in six countries and there was no significant difference in five countries.

Attitudes to ICT in society

We asked students to indicate their attitudes to the value of ICT in society. We presented
them with a set of 11 statements that balanced positive and negative views of ICT (Table 5.31).
Students responded to these items using four response categories (“strongly agree” to “strongly
disagree”). We reported the percentage agreement for each item by combining the percentages
who strongly agreed or agreed with the statement.

There were high percentages who expressed agreement with statements referring to positive
outcomes of ICT for society such as “ICT helps us to understand the world better” (86%), “advances
in ICT usually improve people’s living conditions” (85%), “ICT is valuable to society” (84%), and
“advances in ICT bring many social benefits” (83%). On the other hand there were moderately
high percentages who expressed reservations by recording agreements with statements referring
to negative outcomes of ICT for society such as “people spend far too much time using ICT”
(80%), “using ICT may be dangerous for people’s health” (69%), “using ICT makes people more
isolated in society” (66%), and “with more ICT there will be fewer jobs” (52%).

There were also three items that were concerned with expectations of future ICT use for work
and study: “learning how to use ICT applications will help me to do the work | am interested in”
(68%), “I hope to find a job that involves specialist ICT” (51%), and “I would like to study subjects
related to ICT after secondary school” (49%).

We did not observe large differences among countries and constructed three scales representing:
perceptions of positive outcomes of ICT for society (average coefficient alpha = 0.75); perceptions
of negative outcomes of ICT for society (average coefficient alpha = 0.66); and, to explore
differences among countries and subgroups, expectations of future ICT use for work and study
(coefficient alpha = 0.80) (see Figures F.14, F.15, and F.17 in Appendix F for corresponding
items maps).

We observed stronger support for positive outcomes of ICT for society in Korea, Portugal, and
Moscow (Russian Federation) and less strong support for positive outcomes of ICT for society in
Luxembourg (Table 5.32). We also observed stronger support for negative outcomes of ICT for
society in Chile and Uruguay and less strong support for negative outcomes of ICT for society
in Finland, Denmark, and Moscow (Russian Federation).

Stronger support for positive outcomes of ICT for society was expressed by male than by female
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students in all countries (Table 5.33). On average across ICILS 2018 countries, the difference
was three scale points, but in Germany, North Rhine-Westphalia (Germany), and Denmark the
difference was six scale points.

Students with five or more years of computer experience expressed significantly more strongly
positive views of ICT for society than students with less than five years of computer experience, in
all countries (Table 5.33). On average across countries, the difference was two scale points. More
positive views of ICT for society were expressed by students with CIL scores at Level 2 or above
injust five ICILS 2018 countries, and the average difference was two scale points.

More strongly negative views of ICT for society were expressed by female students than by male
studentsineight ICILS 2018 countries (Table 5.34). On average across countries the difference was
two scale points. The difference between male and female students was largest in Germany (the
difference was three scale points). There was no significant difference in the strength of negative
perceptions of ICT for society between male and female students in Chile, Kazakhstan, and Uruguay.

There were few significant differences, and no difference on average across countries, in the
strength of negative perceptions of ICT for society associated with computer experience or CIL
(Table 5.34). In Chile more experienced computer users expressed negative views of ICT for society
more strongly than other students and in Denmark less experienced computer users expressed
negative views of ICT for society more strongly than other students.

There was no overall difference inthe strength of negative perceptions of ICT for society between
students with CIL scores at Level 2 or above and students with CIL scores below Level 2 (Table
5.34). Among ICILS 2018 countries, only in Portugal was there a significant difference with more
strongly negative views expressed by students with lower CIL. In Moscow (Russian Federation)
students with lower CIL scores were also more likely to have negative perceptions of ICT for
society (a scale difference of two points).

The scale scores for student expectations of future ICT use in work and study differed among
countries, with students in Uruguay expressing the most positive scores and students in Denmark
expressing the least positive scores (Table 5.35). The difference between these two countries
was seven scale points. In all countries male students recorded significantly higher expectations
of future ICT use than did female students. On average across countries the difference was five
scale points (Table 5.35).

Associations of students’ ICT self-efficacy with CIL and CT

Students’ ICT self-efficacy (general applications) scores were significantly and moderately
correlated with CIL in all countries (Table 5.36). On average across countries, the correlation
coefficient was 0.32 and it ranged from 0.24 (Portugal) to 0.38 (Italy). In contrast there was little
correlation between |CT self-efficacy (specialist applications) scores and CIL. Inseven ICILS 2018
countries the correlation coefficient was negative but small, in two countries it was positive but
small, and intwo countries it was not significant. On average the correlation coefficient was -0.04.

Students’ CT was also significantly but moderately correlated with ICT self-efficacy (general
applications) scores in all seven participating ICILS 2018 countries. On average across countries
the correlation coefficient was 0.26 (Table 5.36). Again there were weak correlations of CT
and ICT with ICT self-efficacy (specialist applications) scores. On average across countries, the
correlation coefficient was -0.04. The correlation coefficient was always small and was significant
and negative in three countries, significant and positive in one country, and not significant in
the remaining three countries.
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Table 5.36: Correlation coefficients of students’ ICT self-efficacy for both general applications and specialist applications

with CILand CT

Country Correlation of CIL with: Correlation of CT with:
Students’ ICT Students’ ICT Students’ ICT Students’ ICT
self-efficacy self-efficacy self-efficacy self-efficacy

regarding the use of regarding the use of regarding the use of regarding the use of
general applications | specialist applications | general applications | specialist applications

Chile 0.33 (0.03) -0.06 (0.03)

Denmark* 0.33 (0.03) -0.03 (0.03) 0.30 (0.02) 0.02 (0.03)

Finland 0.33 (0.02) -0.06 (0.02) 0.30 (0.02) -0.03 (0.02)

France 0.25 (0.02) -0.09 (0.02) 0.19 (0.02) -0.11 (0.03)

Germany 0.26 (0.03) -0.07 (0.03) 0.18 (0.03) -0.03 (0.03)

Italy® 0.38 (0.02) 0.00 (0.02)

Kazakhstan' 0.34 (0.03) 0.12 (0.03)

Korea, Republic of 0.48 (0.02) 0.15 (0.02) 0.39 (0.02) 0.10 (0.02)

Luxembourg 0.28 (0.01) -0.10 (0.01) 0.24 (0.01) -0.08 (0.01)

Portugal* 0.24 (0.03) -0.15 (0.03) 0.21 (0.03) -0.16 (0.03)

Uruguay 0.34 (0.02) -0.11 (0.03)

ICILS 2018 average 0.32 (0.01) -0.04 (0.01) 0.26 (0.01) -0.04 (0.01)

Not meeting sample participation requirements

United States 0.39 (0.01) 001 (0.01) 0.31 (0.01) -0.01 (0.02)

Benchmarking participants meeting sample participation requirements

Moscow (Russian Federation) 0.27 (0.03) -0.03 (0.03)

North Rhine-Westphalia (Germany) 0.26 (0.03) -0.03 (0.03) 0.17 (0.03) -0.01 (0.03)

Notes: Standard errors appear in parentheses. Statistically significant coefficients (p < 0.05) are shown in bold.

I Met guidelines for sampling participation rates only after replacement schools were included.

T Nearly met guidelines for sampling participation rates after replacement schools were included.
1 National defined population covers 90% to 95% of the national target population.
Country surveyed target grade in the first half of the school year.
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