
CHAPTER 5: 

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

more years. 

• Computer experience was associated with students’ computer and information literacy. 

(Table 5.1)

Students frequently used ICT for general purposes.

• Seven out of 10 grade 8 students used ICT on a daily basis outside school for general 

purposes. (Table 5.2)

more years of computer experience, those currently studying a computer subject, and 

those with higher levels of computer literacy. (Table 5.5)

• Most students used ICT at least once each week for leisure activities such as listening to 

downloaded music or watching videos. (Table 5.10)

• 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.

• The most frequent school-related use of ICT was using the internet to do research. 

• 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)

• One quarter of the students used ICT on a weekly basis to prepare reports and essays. 

(Table 5.13)

• 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)

information, insert an image into a document, and write or edit text for a school 

assignment. (Table 5.24)

regarding their use of specialist ICT applications. (Table 5.29)

© IEA International Association for the Evaluation of Educational Achievement 2020
J. Fraillon et al., Preparing for Life in a Digital World,
https://doi.org/10.1007/978-3-030-38781-5_5

113

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-38781-5_5&domain=pdf


• 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)

• 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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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 a range 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 a long 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 
 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’ 

various ICT tasks. Based on the results from ICILS 2013 (Fraillon et al. 2014) we formed two 

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 

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 a daily (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 

of a standard 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).

trial and following the main survey of ICILS 2018. We assessed the extent to which measurement 

conducted. When the main survey was completed we checked the measurement equivalence 

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: 

• 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

• 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

• 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

– Attitudes to ICT futures

• Perceptions of ICT

 – Perceptions of positive effects of ICT on society

– Perceptions of negative effects of ICT on society

– Perceptions of personal futures 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 

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 

streaming or downloading multimedia, music, movies, or videos), “learning” (e.g., online news, 

their “digital competences when they had high access to/use of ICT at home and at school” 

ICT use in Norway: students who had low participation in leisure-related internet activities and 

with differences in gender, migration status, and motivations. 

ICILS 2013 has also been an important source for understanding and reporting students’ general 

ICT use. Bundsgaard and Gerick (2017) used latent class analysis of ICILS 2013 data to identify 

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 

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 chosen in ICILS 2013 

where we asked students to provide an indication 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 

computer experience. An explanation for this could be that the use of tablet devices is now more 

widespread.

years but less than seven years,” and “seven years or more”). We transformed these categories 

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 

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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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 

entities, but some were negative and some were positive so that on average there was no 

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.19 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 Italy (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 

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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Notes: Standard errors appear in parentheses. Because results are rounded  
to the nearest whole number, some totals may appear inconsistent. 
Comparisons with ICILS 2018 only reported for countries or benchmarking 
participants meeting sample participation requirements.
† Met guidelines for sampling participation rates only after replacement 

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

schools were included.  
1  

population.    

National ICILS 2018 results are:     

More than 10 percentage points  
above average 

 

More than 10 percentage points 
below average   
 

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 (0.9)  27 (1.2)  14 (0.9)  62 (1.5) 

Denmark† ¹  81 (1.2)  55 (1.4)  35 (1.5)  79 (1.0) 

Finland 12 (1.0)  56 (1.4)  15 (0.9)  79 (0.9) 

France 8 (0.7)  13 (1.1)  25 (0.9)  76 (0.9) 

Germany 4 (0.6)  16 (1.2)  11 (0.8)  83 (0.9) 

Italy² 7 (0.6)  4 (0.5)  22 (0.9)  77 (1.0) 

Kazakhstan¹  24 (1.1)  30 (1.1)  31 (1.2)  48 (1.4) 

Korea, Republic of 5 (0.5)  19 (1.0)  10 (0.7)  68 (1.0) 

Luxembourg 18 (0.6)  33 (0.6)  27 (0.5)  66 (0.6) 

Portugal†† ¹  7 (0.5)  36 (1.1)  10 (0.7)  71 (1.3) 

Uruguay 15 (0.9)  25 (1.4)  33 (1.4)  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)  43 (1.1)  40 (1.0)  77 (1.3) 

North Rhine-Westphalia (Germany) 3 (0.5)  19 (1.5)  9 (0.8)  85 (0.9) 

Table 5.2: Percentages of students reporting daily use of ICT in and outside school for school-related 
and other purposes

Use of ICT to create or edit information products

On average across ICILS 2018 educational systems one third (33%) of grade 8 students used ICT 

(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 countries20 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), an increase 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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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 

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.

students’ use of general applications for 
activities and students’ use of specialist applications for activities
higher frequency of use. Both scales had satisfactory reliabilities with average Cronbach’s alpha 

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 

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:21 

years of computer experience;

• 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 

• 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 

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 

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 

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 

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 

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 

two scales: social communication and information exchange (Table 5.7). 
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The social communication items were:

• Share news about current events on social media;

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

• Send texts or instant messages to friends, family, or other people;

• Write posts and updates about what happens in your life on social media;

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

• 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:

• Ask questions on forums or Q&A (question and answer) websites;

• Answer other people’s questions on forums or Q&A websites; and

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

students’ use of ICT for social communication 
and
frequency of use. Both scales had satisfactory reliabilities with average Cronbach’s alpha 

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 

Chile and relatively low in Denmark and Finland.

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 

subjects had lower scores on the ICT for social communication scale than other students. In 

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).

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 

were not studying ICT (Table 5.8). In Finland, students who were currently studying computer 
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Use of ICT for leisure activities

Prior research has shown that students tend to use ICT frequently for leisure activities (Tobias et 

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 

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):

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

• Read news stories on the internet (50%);

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

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 

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 

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 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 

a question of the extent to which this experience is linked to systemic teaching in schools.

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 (Fraillon et 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 

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) (Fraillon et 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 on teacher characteristics (Comi et al. 2016; Vrasidas 2015). It appears that classroom 
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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:

• Prepare reports or essays;

• Prepare presentations;

• Work online with other students;

• Complete worksheets or exercises;

• Organize your time and work;

• Take tests;

• Use software or applications to learn skills or a subject (e.g., mathematics tutoring software, 

language learning software);

• Use the internet to do research;

• Use coding software to complete assignments (e.g., Scratch); and

• Make video or audio productions.

Although students could respond to the question using a set of categories (from “never” to “every 

purpose at least once each week22 (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 

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: 

completing worksheets 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 

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 a little higher on average for students who were currently studying a computer-related subject 

than for students who were not (by two scale points) (Table 5.15). The differences associated with 

in Finland (three scale points). The differences in the use of ICT for school-related purposes 

in seven ICILS 2018 countries and greatest in Portugal and Kazakhstan. The difference was also 

large in Moscow (Russian Federation). 

related purposes between those students who had CIL scores at or above Level 2 and students 

between these two groups of students in Finland and Korea (in each case by four scale points) in 
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Use of ICT across subject areas

Research literature over a number 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):

• Language arts: survey language;

• Language arts: foreign or other national languages;

• Mathematics;

• Sciences (general science and/or physics, chemistry, biology, geology, earth sciences);

• Human sciences or humanities (history, geography, civics, law, economics, etc.);

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

• Information technology, computer studies, or similar;

• Practical or vocational studies; and

• Other.

percentage of students who reported having used computers in most lessons, or in every 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%).

In the core subject areas of language arts, mathematics, sciences, and human sciences, as well as 

in foreign languages, use of computers in 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.

On average 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 

prevalent in 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 in a 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 

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 

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 

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 to which ICT is embedded 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 

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 

may suggest that there remains a challenge to make use of the full potential of ICT in schools.
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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: 

• Provide references to internet sources;

• Search for information using ICT;

• Present information 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;

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

• 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 

what we had observed in the 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 

which they attributed their CIL learning to school instruction were very small, being only one scale 

students scored higher (by just under two scale points) than male students.

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 
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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. 

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: 

• Display information in different ways;

• Break a complex process into smaller parts;

• Understand diagrams that describe or show real-world problems;

• Plan tasks by setting out the steps needed to complete them;

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

• Use simulations to help understand or solve real-world problems;

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

• Use real-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 

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 

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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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 

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).

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 

2018 countries the difference was largest in Portugal (four scale points); however, in Moscow 

(Russian Federation) the difference was six scale points. 

could accomplish various ICT tasks. Based on the results from ICILS 2013 (Fraillon et al. 2014) 

and webpage construction).

The second aspect of students’ emotional engagement with ICT was their attitudes to ICT in their 

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. 

society and other aspects as detrimental to society. We also asked students about the extent 

to which they saw ICT as important for their personal futures.

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 

and

the use of specialist applications. In ICILS 2013 we referred to these constructs as 

in basic ICT skills and

computer program or macro, was not associated with CIL (Fraillon et al. 2014; Rohatgi et 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 I could work out how to do this,” and “I do not think I 
could do this.” For the purposes of analyses at the item level, we collapsed the second and third 
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• Insert an image into a document or message;

• Install a program or app;

• Write or edit text for a school assignment;

• Edit digital photographs or other graphic images;

• Create a multimedia presentation (with sound, pictures, or video);

• Change the settings on your device to improve the way it operates;

• Set up a local area network of computers or other ICT;

• Build or edit a webpage;

• Create a database (e.g., using Microsoft Access®); and

• 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, 

the internet”) (Table 5.27). There were also differences among countries. More than nine out 

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 

other (based on four items) was related to 
applications23

6.11 and F.13 in Appendix F.) 

There were only small differences among countries on these scales, although the mean score 

applications) scale for Kazakhstan was high (53) and the mean score for Denmark was low (47).

female students, emerged in Korea, Chile, and Kazakhstan. However, on average, there was 

(Table 5.29). The scores for female students were, on average, two scale points higher than those 

associated with computer experience in every country and overall by three scale points in favor 

CIL scores at or above Level 2 and those with CIL scores below Level 2. On average students 

23 One of the items (change the settings on your device to improve the way it operates) was not used in calculating scale 
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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.

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 

years of computer experience were, on average across countries, two points higher than the 

experience (Table 5.30). The difference was largest in Germany, North Rhine-Westphalia 

(Germany), Luxembourg, and Italy (three points). 

of students and their CIL score. Those with CIL scores at or above Level 2 had higher specialist 

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 

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 I am interested in” 

related to ICT after secondary school” (49%).

We did not observe large differences among countries and constructed three scales representing: 

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 

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. 

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 

More strongly negative views of ICT for society were expressed by female students than by male 

students in eight 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 

perceptions of ICT for society between male and female students in Chile, Kazakhstan, and Uruguay. 

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 in the 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 

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 

scale points (Table 5.35).

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 

applications) scores in all seven participating ICILS 2018 countries. On average across countries 

the remaining three countries.
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with CIL and CT 

Notes: p < 0.05) are shown in bold. 
† Met guidelines for sampling participation rates only after replacement schools were included. 
††  Nearly met guidelines for sampling participation rates after replacement schools were included.  
1  

Country Correlation of CIL with: Correlation of CT with:

Students’ ICT  Students’ ICT Students’ ICT Students’ ICT

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† ¹  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)

Italy² 0.38 (0.02) 0.00 (0.02) 

Kazakhstan¹  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†† ¹  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) 0.01 (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)



172 PREPARING FOR LIFE IN A DIGITAL WORLD

References
Aparicio, M., Bacao, F., & Oliveira, T. (2016). An e-learning theoretical framework. Journal of Educational 
Technology Systems, 19(1), 292–307.

Bandura, A. (1997). . New York, NY: W.H. Freeman.

Bulfin, S., Johnson, N., Nemorin, S., & Selwyn, N. (2016). Nagging, noobs and new tricks–students’ 
perceptions of school as a context for digital technology use. Educational Studies, 42(3), 239–251. 
Retrieved from https://doi.org/10.1080/03055698.2016.1160824.

Bundsgaard, J., & Gerick, J. (2017). Patterns of students’ computer use and relations to their computer 
and information literacy: Results of a latent class analysis and implications for teaching and learning. Large-
scale Assessments in Education, 5(17), 1–15. Retrieved from https://largescaleassessmentsineducation.
springeropen.com/articles/10.1186/s40536-017-0052-8.

Comi, S.L., Argentin, G., Gui, M., Origo, F., & Pagani, L. (2016). Is it the way they use it? Teachers, ICT and 
student achievement. Economics of Education Review, 56, 24–39. Retrieved from https://doi.org/10.1016/j.
econedurev.2016.11.007.

Elliott, S.N., & Bartlett, B.J. (2016). Opportunity to Iearn. Oxford Handbooks Online: Scholarly Research 
Reviews. Oxford, UK/New York, NY: Oxford University Press. Retrieved from https://www.oxfordhandbooks.
com/view/10.1093/oxfordhb/9780199935291.001.0001/oxfordhb-9780199935291-e-70.

European Commission. (2013). Survey of schools: ICT in education. Benchmarking access, use and attitudes 
. Brussels, Belgium: Author. Retrieved from https://ec.europa.

Fisher, C., Berliner, D., Filby, N., Marliave, R., Cahen, L., & Dishaw, M. (1981). Teaching behaviors, academic 
learning time, and student achievement: An overview. The Journal of Classroom Interaction, 17(1), 2–15. 
Retrieved from http://www.jstor.org/stable/43997772.

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Gebhardt, E. (2014). Preparing for life in a digital age: The 
IEA International Computer and Information Literacy Study international report. Cham, Switzerland: Springer. 
Retrieved from https://www.springer.com/gp/book/9783319142210.

Fraillon, J., Schulz, W., Friedman, T., & Meyer, S. (Eds.). (2020). IEA International Computer and Information 
Literacy Study 2018 technical report. Amsterdam, The Netherlands: International Association for the 
Evaluation of Educational Achievement (IEA). Manuscript in preparation.

Fredericks, J., Blumenfeld, P., & Paris, A. (2004). School engagement: Potential of the concept, state of 
the evidence. Review of Educational Research, 74(1), 59–96. Retrieved from https://doi.org/10.3102%
2F00346543074001059.

Fu, J.S. (2013). ICT in education: a critical literature review and its implications. International Journal of 
Education and Development using Information and Communication Technology, 9(1), 112–125.

Gerick, J., Eickelmann, B., & Bos, W. (2017). School-level predictors for the use of ICT in schools and 
students’ CIL in international comparison. Large-scale Assessments in Education, 5(1), 1–13. Retrieved from 
https://doi.org/10.1186/s40536-017-0037-7.

Gil-Flores, J., Rodríguez-Santero, J., & Torres-Gordillo, J. (2017). Factors that explain the use of ICT in 
secondary-education classrooms: The role of teacher characteristics and school infrastructure. Computers 
in Human Behavior, 68, 441–449. Retrieved from https://doi.org/10.1016/j.chb.2016.11.057.

Howard, S., Chan, A., & Caputi, P. (2014). More than beliefs: Subject areas and teachers’ integration of 
laptops in secondary teaching. British Journal of Educational Technology, 46(2), 360–369. Retrieved from 
https://doi.org/10.1111/bjet.12139.

Martin, M.O., Mullis, I.V.S., Foy, P., & Hooper, M. (2016). TIMSS 2015 international results in science. 
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College. Retrieved from http://
timssandpirls.bc.edu/timss2015/international-results/.

Masters, G.N., & Wright, B.D. (1997). The partial credit model. In W.J. van der Linden, & R.K. Hambleton 
(Eds.), Handbook of modern item response theory (pp. 101–122). New York, NY: Springer.

Mullis, I.V.S., Martin, M.O., Foy, P., & Hooper, M. (2016). TIMSS 2015 international results in mathematics. 
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College. Retrieved from http://
timssandpirls.bc.edu/timss2015/international-results/.

OECD. (2014). TALIS 2013 results: An international perspective on teaching and learning. Paris, France: 
Author. Retrieved from https://dx.doi.org/10.1787/9789264196261-en.

Prensky, M. (2001). Digital natives, digital immigrants: Part 1. On the Horizon, 9(5), 1–6.

https://doi.org/10.1080/03055698.2016.1160824
https://largescaleassessmentsineducation.springeropen.com/articles/10.1186/s40536-017-0052-8
https://doi.org/10.1016/j.econedurev.2016.11.007
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199935291.001.0001/oxfordhb-9780199935291-e-70
https://ec.europa.eu/digital-single-market/sites/digital-agenda/files/KK-31-13-401-EN-N.pdf
http://www.jstor.org/stable/43997772
https://www.springer.com/gp/book/9783319142210
https://doi.org/10.3102%2F00346543074001059
https://doi.org/10.1186/s40536-017-0037-7
https://doi.org/10.1016/j.chb.2016.11.057
http://timssandpirls.bc.edu/timss2015/international-results/
http://timssandpirls.bc.edu/timss2015/international-results/
https://dx.doi.org/10.1787/9789264196261-en


173STUDENTS’ ENGAGEMENT WITH ICT

their achievement in a computer and information literacy test. Computers & Education, 102, 103–116. 
Retrieved from https://doi.org/10.1016/j.compedu.2016.08.001.

Rowan, B., & Correnti, R. (2009). Studying reading instruction with teacher logs: Lessons from the Study 
of Instructional Improvement. Educational Researcher, 38(2), 120–131. Retrieved from https://psycnet.
apa.org/doi/10.3102/0013189X09332375.

Scheerens, J. (Ed.). (2017). Opportunity to learn, curriculum alignment and test preparation: A research review. 
Heidelberg, Germany: Springer.

Schmidt, W.H., Zoido, P., & Cogan, L. (2013). Schooling matters: Opportunity to learn in PISA 2012. OECD 
Education Working Papers No. 95. Paris, France: OECD.

and relations to achievement in a computer and information literacy test. Computers in Human Behavior, 
70, 486–499. Retrieved from https://doi.org/10.1016/j.chb.2017.01.034.

Selwyn, N. (2009). The digital native – myth and reality. Aslib Proceedings, 61(4), 364–379. Retrieved 
from https://doi.org/10.1108/00012530910973776.

Vrasidas, C. (2015). The rhetoric of reform and teachers’ use of ICT. British Journal of Educational Technology, 
46(20), 370–380. Retrieved from https://doi.org/10.1111/bjet.12149.

Willermark, S. (2017). Technological pedagogical and content knowledge: A review of empirical studies 
published from 2011 to 2016. Journal of Educational Computing Research, 56(3), 315–343.

 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license and indicate if changes were made. 
     The images or other third party material in this chapter are included in the chapter s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter s Creative Commons license and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder. 

’
’

https://doi.org/10.1016/j.compedu.2016.08.001
https://journals.sagepub.com/doi/10.3102/0013189X09332375
https://doi.org/10.1016/j.chb.2017.01.034
https://doi.org/10.1108/00012530910973776
https://doi.org/10.1111/bjet.12149

	5Students’ engagement with information and communications technologies
	Chapter highlights
	Introduction
	Student general engagement with ICT
	Student engagement with ICT for school-related purposes
	Learning about ICT at school
	Student perceptions of ICT
	References




