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CHAPTER 3:

Students’ computer and information
literacy

Chapter highlights

Computer and information literacy (CIL) achievement can be described across four levels
of increasing sophistication.

o Students working at Level 1 demonstrate a functional working knowledge of computers
as tools. (Table 3.2)

o Students working at Level 2 use computers, under direct instruction, to complete basic
and explicit information gathering and management tasks. (Table 3.2)

o Students working at Level 3 demonstrate the capacity to work independently when using
computers as information gathering and management tools. (Table 3.2)

e Students working at Level 4 execute control and evaluative judgment when searching
for information and creating information products. (Table 3.2)

Students’ CIL varied more within countries than across countries.

o The range between the lowest five percent and the highest 95 percent of students’ CIL
scores within countries varied between 216 scale points (in Denmark) and 347 scale
points (in Kazakhstan). (Table 3.4)

o The difference between the highest and lowest average CIL scores across countries was
157 scale points. (Table 3.4)

CIL achievement was associated with student gender.
o Female students demonstrated higher CIL achievement than male students. (Table 3.7)

o The average CIL scores of female students was statistically significantly higher than that
of male students in 10 of 13 countries and benchmarking participants that met the ICILS
technical requirements. (Table 3.7)

Socioeconomic status (SES), denoted by parental occupation, parental education, and number
of books in the home, was significantly positively associated with student CIL achievement.

o Inall countries, students in the high SES groups scored significantly higher than those in
the lower SES groups on the CIL achievement scale. (Table 3.8)

Immigrant background and language background were associated with student CIL.

e |n nine of 13 countries and benchmarking participants that met the ICILS technical
requirements, students from non-immigrant families had statistically significantly higher
CIL scores than students from immigrant families. (Table 3.9)

e In 10 of 13 countries and benchmarking participants that met the ICILS technical
requirements, students who reported mainly speaking the language of the ICILS test
at home had statistically significantly higher CIL scale scores than those who reported
speaking another language at home. (Table 3.9)
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Access to computers at home and years’ experience using computers were associated with
students’ CIL.

e Inall countries and benchmarking participants that met the ICILS technical requirements,
students who reported having two or more computers at home had statistically significantly
higher CIL scores than students who reported having fewer than two computers at home.
(Table 3.10)

e In 12 of 13 countries and benchmarking participants that met the ICILS technical
requirements, students who reported having five years or more experience using
computers had statistically significantly higher CIL scale scores than those who reported
having less than five years’ experience. (Table 3.10)
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Introduction

The International Computer and Information Literacy Study (ICILS) 2018 assessment framework
defines computer and information literacy (CIL) as an “individual’s ability to use computers to
investigate, create, and communicate in order to participate effectively at home, at school, in the
workplace, and in society” (Fraillon et al. 2013, p. 17). In ICILS, there is an operational emphasis
on students’ abilities to use computer technologies to collect and manage information, and to
produce and exchange information. According to the framework, CIL comprises four strands,
each of which is specified in terms of a number of aspects. The strands describe CIL in terms
of the following: understanding computer use, gathering information, producing information, and
digital communication (Fraillon et al. 2019).

In this chapter, we detail the measurement of CIL in ICILS and discuss student achievement
across ICILS countries. We begin the chapter by describing the CIL assessment instrument and
the proficiency scale derived from the ICILS test instrument and data. We also describe and
discuss the student test results relating to CIL. The majority of content in this chapter relates to
Research Question CIL 1, which focuses on the extent of variation existing among and within
countries with respect to student CIL. In the final sections of the chapter we address aspects of
Research Question CIL 3 focusing on the relationships between students’ levels of access to,
familiarity with, and self-reported proficiency in using computers and their CIL, and Research
Question CIL 4 which focuses on aspects of students’ personal and social backgrounds (such
as gender and socioeconomic background) and their CIL.

Assessing CIL

The ICILS assessment design was established for the first cycle of ICILS in 2013. The design
built on existing work in the assessment of digital literacy (Binkley et al. 2012; Dede 2009) and
ICT literacy (ACARA 2012). It also included the following essential features of assessment in
this domain:

e Students completing tasks solely on computer;

e Thetasks having a real-world, cross-curricular focus;

¢ Thetasks combining technical, receptive, productive, and evaluative skills; and
e Thetasks referencing safe and ethical use of computer-based information.

Inordertoensure standardization of students’ test experiences and comparability of the resultant
data, the ICILS instrument operates in a “walled garden,” which means students can explore and
create in an authentic environment without the comparability of student data being potentially
contaminated by differential exposure to digital resources and information from outside the test
environment.

The ICILS 2018 test instrument was built to be consistent with the instrument developed for
ICILS 2013 and comprised five modules of questions and tasks which took 30 minutes each
to complete. Three of the modules were secure modules from ICILS 2013 (trend modules) and
were included to enable data collected in ICILS 2018 to be reported on the CIL proficiency scale
established as part of ICILS 2013 and to compare CIL achievement over time in countries that
participated in both cycles. Two new CIL test modules were developed for ICILS 2018. The new
modules were developed to be consistent with the overarching design and conceptual principles
established for usein ICILS 2013. They were also developed to represent the content of the ICILS
2018 assessment framework and used contexts that both complemented the existing content of
the ICILS trend modules and reflected changes in student use of computer-based applications
since 2013. Each student completed two modules randomly allocated from the set of five in a
complete balanced rotation. Full details of the ICILS assessment design, including the computer-
based test interface, can be found in the ICILS assessment framework (Fraillon et al. 2019).
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Each CIL test module is comprised of a set of questions and tasks based on a real-world theme
and following a linear narrative structure. Each module has a series of smaller discrete tasks,*
each of which typically takes less than a minute to complete. The narrative of each module
positions the smaller discrete tasks as a mix of skill execution and information management tasks
that students need to do in preparation for completion of a large task. The large task in each
module typically takes 15 to 20 minutes to complete. Students are free to control the time they
take to complete each task, however, in each module they are given an indication of how much
time is recommended for them to leave available to complete the large task.

When beginning each module, students were presented with an overview of the theme and
purpose of the tasks in the module, as well as a basic description of what the large task would
comprise. Students were required to complete the tasks in the allocated sequence and could
not return to review completed tasks. There were five ICILS assessment modules and large
tasks (Table 3.1).

Table 3.1: Summary of ICILS CIL test modules and large tasks

Module Description and large task

Band competition Students plan a website, edit an image, and use a simple website builder to create a
webpage with information about a school band competition.

Breathing Students manage files and evaluate and collect information to create a presentation
to explain the process of breathing to eight- or nine-year-old students.

School trip Students help plan a school trip using online database tools and select and adapt
information to produce an information sheet about the trip for their peers. The
information sheet includes a map created using an online mapping tool.

Board games Students use a school-based social network for direct messaging and group posting
to encourage peers to join a board games interest group.

Recycling Students access and evaluate information from a video sharing website to identify a
suitable information source relating to waste reduction, reuse, and recycling. Students
take research notes from the video and use their notes as the basis for designing an
infographic to raise awareness about waste reduction, reuse, and recycling.

Data collected from the five test modules were used to measure and describe CIL in this report.
In total, the data comprised 102 score points derived from 81 discrete questions and tasks.
Just over half of the score points were derived from criteria associated with the five large tasks.
Students’ responses to these tasks were scored in each country by trained expert scorers. Data
were only included where they met or exceeded IEA technical requirements. The ICILS 2018
technical report (Fraillon et al. 2020) provides further information on adjudication of the test data.

As noted previously, the ICILS assessment framework has four strands, each specified in terms
of several aspects. The strands refer to the overarching conceptual category for framing the skills
and knowledge addressed by the CIL instruments, while the aspects further articulate CILinterms
of the main (but not exclusive) constituent processes that underpin the skills and knowledge. We
used this structure primarily as an organizational tool when describing the breadth of content
of the CIL construct. The structure was not intended to form the basis of analysis and reporting
of achievement by sub-dimensions (such as by strand or aspect).

11 These tasks can be described as discrete because, although connected by the common narrative, students completed
each one sequentially without explicit reference to the other tasks.
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The following list sets out the four strands and corresponding aspects of the CIL framework.
Also included are the respective percentages (of the 102 total score points) attributed to each
strand and to each aspect within the strands.

e Strand 1: Understanding computer use, comprising two aspects, 15 percent:
- Aspect 1.1: Foundations of computer use, 2 percent.
- Aspect 1.2: Computer use conventions, 13 percent.

o Strand 2: Gathering information, comprising two aspects, 24 percent:
- Aspect 2.1: Accessing and evaluating information, 16 percent.
- Aspect 2.2: Managing information, 8 percent.

e Strand 3: Producing information, comprising two aspects, 50 percent:
- Aspect 3.1: Transforming information, 20 percent.
- Aspect 3.2: Creating information, 30 percent.

e Strand 4: Digital communication, comprising two aspects, 12 percent:
- Aspect 4.1: Sharing information, 8 percent.
- Aspect 4.2: Using information safely and securely, 4 percent.

As stated inthe ICILS 2018 assessment framework, “[t]he test design of ICILS was not planned to
assess equal proportions of all aspects of the CIL construct, but rather to ensure some coverage
of all aspects as part of an authentic set of assessment activities in context” (Fraillon et al. 2019,
p. 54). Approximately three times as many score points relate to Strands 2 and 3 as to Strands 1
and 4. These proportions correspond to the amount of time the students were expected to spend
on the tasks assessing each strand. The aspects of Strand 3 were assessed primarily via the large
tasks at the end of each module, with students expected to spend roughly two thirds of their
working time on these tasks.

Each student completed two of the five available CIL test modules. These modules were allocated
to studentsinabalanced randomized design. There were 20 possible permutations of the two CIL
modules selected from the five available modules. Each student was randomly allocated one module
permutation. The rotated module design enabled the assessment and subsequent reporting on
achievement of alarger amount of content (covering the breadth of the CIL framework and arange
of difficulties) than any single student could reasonably complete in 60 minutes. This design also
controlled for the influence of item position on difficulty across the sampled students and provided
avariety of contexts for the assessment of CIL.

The ICILS CIL reporting scale was established for ICILS 2013, with a mean of 500 (the average
ClLscale score across countriesin 2013) and a standard deviation of 100 for the equally weighted
national samples. We used combined data from ICILS 2013 and ICILS 2018 and then applied
the Rasch item response theory (IRT) model (Rasch 1960) to equate the 2018 data to the ICILS
reporting scale. We used plausible value methodology with full conditioning to derive summary
student achievement statistics. This approach enables estimation of the uncertainty inherent in
a measurement process (e.g., von Davier et al. 2009). The ICILS 2018 technical report provides
details on the procedures the study used to scale test items (Fraillon et al. 2020).

The CIL described achievement scale

When we established the ICILS described scale of CIL achievement in 2013 we considered the
content and scaled difficulties of the test items. We described the CIL knowledge, skills, and
understanding demonstrated by a student correctly responding to each item and ordered these
descriptors, from least to most difficult, according to the scaled difficulties of their corresponding
items. We then analyzed the item content and relative difficulty to identify themes of content



56

PREPARING FORLIFE IN ADIGITALWORLD

and process that we could use to characterize the different ranges (levels) on the scale. This
process was iterative in that we varied the positions of the level boundaries and reviewed the
content of each level until each level showed distinctive characteristics and the progression
from low to high achievement across the levels was clear.

We established the level boundaries at 407, 492, 576, and 661 scale points. Student scores
below 407 scale pointsindicate CIL proficiency below the lowest level targeted by the assessment
instrument. The described CIL scale was established on the basis of a transformation of the
original item calibration so that the relative positions of students’ scaled scores and the item
difficulties would represent a response probability of 0.62. Thus, a student with ability equal to
that of the difficulty of a given item on the scale would have a 62 percent chance of answering
that item correctly.

The width of the levels was 85 scale points. We can assume that students achieving a score
corresponding to the lower boundary of a level correctly answered about 50 percent of items
in that level. We can also expect that students with scores within a bounded level (above the
lower boundary) correctly answered more than 50 percent of the items in that level. Thus, once
we know where a student’s proficiency score is located within a given level, we can expect that
they will have correctly answered at least half of the questions for that level, regardless of the
location of their score within the level.

We reviewed the content of the described scale using the content and scaled difficulty of the
test items used in ICILS 2018. From this review, we concluded that the summary content of the
level descriptors should remain unchanged.

The scale description comprises syntheses of the common elements of CIL knowledge, skills, and
understanding at each proficiency level (Table 3.2). It also describes the typical ways in which
students working at a level demonstrate their proficiency. Each level of the scale references the
characteristics of students’ use of computers to access and use information and to communicate
with others. The scale thus reflects a broad range of development, extending from students’ use
of software commands under direction, through to their increasing independence in selecting
and using information to communicate with others, and on to their ability to independently and
purposefully select information and use a range of software resources in a controlled manner
in order to communicate with others. Included in this development is students’ knowledge and
understanding of issues relating to online safety and ethical use of electronic information. This
understanding encompasses knowledge of information types and security procedures through
to demonstrable awareness of the social, ethical, and legal consequences of a broad range of
known and unknown users accessing electronic information.

In summary, the developmental sequence that the CIL scale describes has the following
underpinnings: knowledge and understanding of the conventions of electronic information
sources and software applications; ability to critically reason about and determine the veracity
and usefulness of information from a variety of sources; and the planning and evaluation skills
needed to create and refine information products for specified communicative purposes.

The scaleis hierarchical in the sense that CIL proficiency becomes more sophisticated as student
achievement progresses up the scale. We can therefore assume that a student located at a
particular place on the scale because of his or her achievement score will be able to undertake
and successfully accomplish tasks up to that level of achievement.

The scale contains four proficiency levels (Table 3.2). A small number of test items had scaled
difficulties below Level 1 of the scale. These items represented execution of the most basic skills
such as clickingon hyperlinks and interacting with application user interfaces (e.g., adjusting sliders
and selectively clicking functional buttons) and therefore did not provide sufficient information
towarrant description on the scale.
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Table 3.2: CIL described achievement scale

Description of the proficiency level

Examples of tasks achieved by students at this
proficiency level

Level 1 (from 407 to 491 scale points)

Students working at Level 1 demonstrate a functional
working knowledge of computers as tools and a basic
understanding of the consequences of computers
being accessed by multiple users. They apply
conventional software commands to perform basic
research and communication tasks and add simple
content to information products. They demonstrate
familiarity with the basic layout conventions of
electronic documents.

Students working at Level 1, for example:

e Openallinkinanew browser tab

e Use an appropriate communication tool for a
particular communicative context

« |dentify who receives an email by carbon copy (CC)

o |dentify problems that can result from mass
messaging

e Record key points from a video into a text-based
note taking application

¢ Use software to crop animage

o Place atitle ina prominent position on a webpage

o Create asuitable title for a slide show

* Demonstrate basic control of color when adding
content to a simple document

¢ Insert animage into a document

o Suggest one or morerisks of failing to log out from
a user account when using a publicly accessible
computer

Level 2 (from 492 to 576 scale points)

Students working at Level 2 use computers to
complete basic and explicit information gathering
and management tasks. They locate explicit
information from within given electronic sources.
These students make basic edits and add content to
existing information products in response to specific
instructions. They create simple information products
that show consistency of design and adherence to
layout conventions. Students working at Level 2
demonstrate awareness of mechanisms for protecting
personal information and some consequences of public
access to personal information.

Students working at Level 2, for example:

« Add contacts to a collaborative workspace

o Explainthe advantages of usingacommunication tool
for a particular communicative context

Explain a potential problem if a personal email
address is publicly available

Associate the breadth of a character set with the
strength of a password

Navigate to a URL presented as plain text
Insertinformationto aspecified cell ina spreadsheet

Locate explicitly stated simple information within a
website with multiple webpages

e Know that search engines can prioritize sponsored
content over non-sponsored content

Differentiate between paid and non-paid search
results returned by a search engine

Explain a benefit of citing sources of information
obtained from the internet

Use formatting and location to denote the role of a
title in an information sheet

Use the full canvas when laying out a poster
Control the size of elements relative to one another
when laying out a poster

Demonstrate basic control of text layout and color
use when creating a slide show

Use a simple webpage editor to add specified text to
awebpage
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Description of the proficiency level

Examples of tasks achieved by students at this
proficiency level

Level 3 (from 577 to 661 scale points)

Students working at Level 3 demonstrate the capacity
to work independently when using computers as
information gathering and management tools. These
students select the most appropriate information
source tomeet a specified purpose, retrieve information
from given electronic sources to answer concrete
questions, and follow instructions to use conventionally
recognized software commands to edit, add content to,
and reformat information products. They recognize
that the credibility of web-based information can be
influenced by the identity, expertise, and motives of the
creators of the information.

Students working at Level 3, for example:

o |dentify that ageneric greetingin an email suggests

that the sender does not know the recipient

Explain the disadvantages of using acommunication

tool for a particular communicative context

Evaluate the reliability of information presented on

a crowdsourced website

Identify when content published on the internet

may be biased as a result of a publisher’s content

guidelines or advertising revenue directing content

Explain the purpose of explicitly labelling sponsored

content published on the internet websites

Select relevant information according to given

criteria toinclude in a website

Explain the benefit of a common information

organization and retrieval system

o Know what information is useful to include when
recording asource of information from the internet

« Use generic online mapping software to represent

text information as a map route

Select an appropriate website navigation structure

for given content

Select and adapt some relevant information from

given sources when creating a poster

* Demonstrate control of image layout when creating
a poster

e Demonstrate control of color and contrast to
support readability of a poster

« Demonstrate control of text layout when creating a
presentation

Level 4 (Above 661 scale points)

Students working at Level 4 select the most relevant
information to use for communicative purposes.
They evaluate usefulness of information based
on criteria associated with need and evaluate the
reliability of information based on its content and
probable origin. These students create information
products that demonstrate a consideration of
audience and communicative purpose. They also use
appropriate software features to restructure and
present information in a manner that is consistent
with presentation conventions. They then adapt
that information to suit the needs of an audience.
Students working at Level 4 demonstrate awareness of
problems that can arise regarding the use of proprietary
information on the internet.

Students working at Level 4, for example:

o Evaluate the reliability of information intended to
promote a product on a commercial website

Select and use relevant images to represent a
three-stage process in a presentation

Select and use relevant images to support
information presented in a digital poster

Select fromsources and adapt text for apresentation
so that it suits a specified audience and purpose

« Demonstrate control of color to support the
communicative purpose of a presentation

Use text layout and formatting features to denote
the role of elements in an information poster
Create a balanced layout of text and images for an
information sheet

Recognize the difference between legal, technical,
and social requirements when using images on a
website

Explain that passwords can be encrypted and
decrypted
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Table 3.2: CIL described achievement scale (contd.)

Description of the proficiency level Examples of tasks achieved by students at this
proficiency level

Level 4 (Above 661 scale points)

» Source relevant facts from electronic sources for
use in a social media post to generate support

e Explain how communication tools can be used to
demonstrate inclusive behavior

« Cite the relevant source of information from the
internet when constructing an information product

Describing CIL learning progress

Inthis section we briefly describe the key characteristics of each level on the CIL scale with afocus
on the differences between achievements at each level. These differences are discussed with a
view to providing ideas for educators about target areas for teaching to support students’ learning
progress through the levels.

Students working at Level 1 demonstrate familiarity with the basic range of software commands
that enable them to access files and complete routine text and layout editing under instruction.
They recognize not only some basic conventions used by electronic communications software,
including knowing which communication tool to use in a given context, but also the potential
for misuse of computers by unauthorized users. A key factor differentiating Level 1 achievement
from Below Level 1 achievement is the range of software commands students can use. Students
working at Below Level 1 are unlikely to be able to create digital information products unless they
have support and guidance. Key factors differentiating Level 1 achievement from achievement at
the higher levels are the breadth of students’ familiarity with conventional software commands,
the degree to which they can search for and locate information, and their capacity to plan how
they will use information when creating information products.

Students working at Level 2 demonstrate basic use of computers as information resources.
They are able to locate explicit information in simple digital resources, select and add content to
information products, and exercise some control over laying out and formatting text and images
in information products. They can explain the advantage of using a given communication tool in
a given context and demonstrate awareness of the need to protect access to some electronic
information and of possible consequences of unwanted access to information. A key factor
differentiating Level 2 achievement from achievement at the higher levels is the extent to which
students can work autonomously and with a critical perspective when accessing information
and using it to create information products.

Students working at Level 3 possess sufficient knowledge, skills, and understanding to
independently search for and locate information. They also have ability to edit and create
information products. They can select relevant information from within electronic resources,
and the information products they create exhibit their capacity to control layout and design.
Furthermore, students working at Level 3 demonstrate awareness that the information they
access may be biased, inaccurate, or unreliable. They also can evaluate the weaknesses of the
use of a given communication tool in a given context. The key factors differentiating achievement
at Level 3 from Level 4 are the degree of precision with which students search for and locate
information and the level of control they demonstrate when using layout and formatting features
to support the communicative purpose of information products.
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Students working at Level 4 execute control and evaluative judgment when searching for
information and creating information products. They also demonstrate awareness of audience
and purpose when searching for information, selecting information to include in information
products, and formatting and laying out the information products they create. Students working
at Level 4 additionally demonstrate awareness of the potential for information to be acommercial
and malleable commodity and apply the conventions of a given communication tool in a given
context to support inclusivity.

Example CIL items

To provide a clearer understanding of the nature of the scale items, we include in this section of
the chapter a set of example items. These indicate the types and range of items that students
were required to complete during the ICILS test of CIL. The items also provide examples of
responses corresponding to the different proficiency levels of the CIL scale.

The example items are all from the band competition module. This module required students to
work on a sequence of tasks associated with planning a website for a school band competition.
Students were then asked to create a website page to represent one of the bands in the
competition. In this section we present five discrete items followed by a description of the band
competition’s large task and a discussion of its scoring criteria. The five discrete items and the
large task criteria illustrate achievement at different levels of the CIL scale.

Example discrete tasks

Example Item 1 (Figure 3.1), an opentext response item, was the first task in the band competition
module. The stimulus presented the login page for awebmail account. The itemrequired students
torespond by answering a question relating to browser security. The students’ written responses
to this item were scored by scorers in each country through an online delivery platform. All
scorers had been trained to international standards.? Only data that met the requisite ICILS
scoring standards were included in the analysis of this item.*®

Example Item 1 illustrates achievement at Level 1 on the CIL scale. The item assessed students’
understanding of the consequences of allowing a browser or web application to save a password
while using a computer that could be accessed by other people. Students who referred to
unauthorized access to the webmail account or access to private information stored in the
account received credit on this item. On average across all countries, 64 percent of students
achieved full credit on Example Item 1. The percentages across countries and benchmarking
participants ranged from 50 percent to 84 percent.

Example Item 2 (Figure 3.2) required students to explain how the characteristics of a password
can improve the secureness of the password.

Students were presented with two passwords and asked to choose the most secure and explain
their choice. Student responses were scored as correct if they selected the password Fky 38%
and included an explanation that related the broader character set used in the second password
to password security. A correct response to this itemillustrates achievement at Level 2 of the CIL
scale. On average across all countries, 62 percent of students achieved full credit on this item.
The percentages across countries and benchmarking participants varied from 27 to 80 percent.

12 All scorers across countries were provided the same set of example responses as the basis for training.

13 Three hundred student responses to each constructed response item and large task criterion were independently
scored by two scorers in each country in order to assess the reliability of scoring of each item or task within each
country. The only data included in the analysis were those with a scoring reliability of at least 70 percent.
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Figure 3.1: Example Item 1 with framework references and overall percent correct

@ [School Name] [Webmail] -

File Edit Toals

2 | nitpuiiwwnw [schooinamel.icils/webmil] |

I [School Name] [Webmail] [ 4 |

[School Name] [Webmail] ",
i,

] [Webmail] LOGIN

Username: ‘

Password |

|| Remember my password

# @ [School Name] [We...

You are accessing your school's webmail service on a shared computer in a computer room.

What is one risk to you if you tick the 'Remember my password’ box?

Time
Remaining

00 mins

[usannnni

ClIL scale level CIL scale difficulty ICILS 2018 average percentage correct
responses
1 489 64(0.5)

Item descriptor

Identify a danger of ticking “Remember your password” on a shared computer

ICILS assessment framework reference

4.2 Digital communication

Using information responsibly and safely
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Figure 3.1: Example Item 1 with framework references and overall percent correct (contd.)

Country Percentage of correct responses
Chile 64(1.7)
Denmarkt? 72(1.3)
Finland 70(1.7)
France 51(1.5)
Germany 56(1.3)
Kazakhstan! 50(2.2)
Korea, Republic of 77 (1.4)
Luxembourg 56(0.9)
Portugaltt? 84(1.2)
Uruguay 59(2.1)
Testing at the beginning of the school year

Italy | 35(17)
Not meeting sample participation requirements

United States ‘ 58(1.1)
Benchmarking participants meeting sample participation requirements
Moscow (Russian Federation) 71(1.8)
North Rhine-Westphalia (Germany) 57(2.0)

Notes: Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some
totals may appear inconsistent.

T 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.

t National defined population covers 90% to 95% of national target population.

Figure 3.2: Example Item 2 with framework references and overall percent correct

@ [School Name] [Webmail] - n Time

File Edit Tools Remalnlng

&3 | httpi/iweny [schoolname] icils/[webmai] 3 00 mins

[School Name] [Webmaill || 4 |

[School Name] [Webmail] ~ ﬁ

=] [Webmail] LOGIN

Username:
Password:

_| Remember my password

000

#A  Q [School Name] [We.

Your [webmail] account needs a password to access emails. Which password is more secure?

O fy_345 O Fky_38%
Select one password and explain your answer.
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Figure 3.2: Example Item 2 with framework references and overall percent correct (contd.)

ClIL scale level CIL scale difficulty ICILS 2018 average percentage correct
responses
2 493 62 (0.5)

Item descriptor

Explain the characteristics that make one of two passwords more secure

ICILS assessment framework reference

1.1 Understanding computer use

Foundations of computer use

Country Percentage of correct responses
Chile 56(1.7)
Denmarkft 77 (1.5)
Finland 78 (1.4)
France 61(1.8)
Germany 79 (1.5)
Kazakhstan!? 27(1.8)
Korea, Republic of 43(1.7)
Luxembourg 74 (0.8)
Portugaltt? 68 (1.6)
Uruguay 56 (1.9)
Testing at the beginning of the school year

Italy | 49(1.5)
Not meeting sample participation requirements

United States | 71(1.1)
Benchmarking participants meeting sample participation requirements

Moscow (Russian Federation) 65(1.8)
North Rhine-Westphalia (Germany) 80(1.3)

Notes: Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some
totals may appear inconsistent.

Met guidelines for sampling participation rates only after replacement schools were included.
Tt Nearly met guidelines for sampling participation rates after replacement schools were included.

National defined population covers 90% to 95% of national target population.
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Example Item 3 (Figure 3.3) illustrates student achievement at Level 3 on the CIL scale. It was
the fourth task in the narrative sequence of the module and presented the students with four
diagrams that represented website structure templates for the band competition website. Each
template could be viewed by clicking the template tabs above the diagram.

The page content boxes represented the webpages that comprise the band competition website.
Students could arrange the page content onto the templates to evaluate the suitability of
each template. Each template page had its own set of content boxes which could be arranged
independently.

Students that selected Template 3 received credit for this item. On average across all countries,
30 percent of students achieved full credit on this item. The percentages across countries and
benchmarking participants varied from 23 to 44 percent.

Figure 3.3: Example Item 3 with framework references and overall percent correct
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Figure 3.3: Example Item 3 with framework references and overall percent correct (contd.)

ClL scale level CIL scale difficulty ICILS 2018 average percentage correct
responses
3 631 30(0.5)

Item descriptor

Compare four website navigation structures and select the most appropriate for given webpage content

ICILS assessment framework reference

2.2 Gathering information

Managing information

Country Percentage of correct responses
Chile 28 (1.7)
Denmarkt 34(2.2)
Finland 32(1.6)
France 28(1.3)
Germany 29 (1.4)
Kazakhstan® 25(1.8)
Korea, Republic of 35(1.7)
Luxembourg 27(0.8)
Portugal 36(1.6)
Uruguay 24.(1.7)
Testing at the beginning of the school year

Italy | 27(1.5)
Not meeting sample participation requirements

United States | 29(10)
Benchmarking participants meeting sample participation requirements

Moscow (Russian Federation) 44(1.8
North Rhine-Westphalia (Germany) 23(1.5)

Notes: Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some

totals may appear inconsistent.

T Met guidelines for sampling participation rates only after replacement schools were included.
1 Nearly met guidelines for sampling participation rates after replacement schools were included.
T National defined population covers 90% to 95% of national target population.
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Example Item 4 (Figure 3.4) required students to evaluate different issues relating to the publishing
of an image on a website. Each of the five issues presented pertained to one of three aspect of
content publishing: legal, technical, and social/personal. Students could drag the issues presented
in the boxes into the columns to show their answer.

Students received partial credit (one from a possible two score points) if they correctly classified
four of the five issues. This level of credit was located at Level 2 on the CIL scale. Students
received full credit (two from a possible two score points) if they correctly classified all five of
the issues. This level of credit was located at the boundary between Levels 3 and 4 on the CIL
scale. On average across all countries, 62 percent of students achieved a score of at least one
(i.e., partial or full credit) on this item. The percentages of students achieving a score of at least
one across countries and benchmarking participants varied from 37 to 83 percent. On average
across all countries, 21 percent of students achieved full credit on this item. The percentages
across countries and benchmarking participants varied from 10 to 35 percent.

Figure 3.4: Example Item 4 with framework references and overall percent correct

Legal requirements Technical i i i Issues TI!’TTGI
Remaining
Are you sllowsd o edit the image? 1 H H : 00 mins
Is the resolution appropriate for the —
web?
Is the file format appropriate for the
web?
What are the restrictions on who is
sllowed to use the image? —
Do your website partners like the |
image?
10 -15
Who owns the image? =

There are a number of issues you need to consider when placing an image on a website.
Drag and drop (move) the labels above to match the issues with the requirements they fall under. One has been done for you.

Click on - when you have completed the task
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Figure 3.4: Example Item 4 with framework references and overall percent correct (contd.)

Score

ClL scale level

CIL scale difficulty

ICILS 2018 average
percentage correct responses

At least one of two points

2

502

62 (1.5)

Two points

4

661

21(0.4)

Item descriptor (one out of two scale points)

Recognize four of five distinct legal, technical, and social issues associated with image use on a website

Item descriptor (two out of two scale points)

Recognize five distinct legal, technical, and social issues associated with image use on a website

ICILS assessment framework reference

4.2 Digital communication

Using information responsibly and safely

Country Percentage scoring at least Percentage scoring
one out of two points two out of two points

Chile 52(2.0) 12(1.4)
Denmark!? 80(1.6) 27 (1.7)
Finland 77 (1.7) 35(1.8)
France 58(1.5) 21(1.3)
Germany 71(1.8) 28 (1.6)
Kazakhstan® 37(1.9) 12(1.1)
Korea, Republic of 83(1.4) 25(1.2)
Luxembourg 55(1.1) 21(0.6)
Portugal* 62 (1.6) 24(1.5)
Uruguay 46 (2.0) 10(1.1)
Testing at the beginning of the school year

Italy | 40(16) | 16(1.2)

Not meeting sample participation requirements

United States ‘ 51(1.1) ‘ 20(1.0)
Benchmarking participants meeting sample participation requirements
Moscow (Russian Federation) 70(1.7) 34 (1.6)
North Rhine-Westphalia (Germany) 71(1.6) 28 (1.6)

Notes: Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some

totals may appear inconsistent.

T Met guidelines for sampling participation rates only after replacement schools were included.
" Nearly met guidelines for sampling participation rates after replacement schools were included.
T National defined population covers 90% to 95% of national target population.
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Example ICILS large-task item

The large task in the band competition test module required students to design a webpage
for one of the bands competing in the competition. The page was a sub-page within the band
competition website. Students were presented with a description of the task details as well as
information about how the task was assessed. This information was followed by a short video
designed to familiarize students with the task. The video also highlighted the main features of
the software students would need to use to complete the task.

Students saw a task details screen (Figure 3.5) before beginning the band competition large
task. Students could view the assessment criteria at any time during their work on the task by
clicking the button with magnifying glass icon (Figure 3.6). The criteria presented here were a
simplified summary of the detailed criteria used by the expert scorers. The task details screen
directed students to create a profile page for the band according to instructions presented in
an email using a webpage editor (Figures 3.7 and 3.8).

The band competition large task was presented to students as a blank webpage on which
they could create a layout using the software functions. The software functions matched the
conventions of basic webpage design applications and included the capability to change the
background, change the page border style, add text boxes, add images from an image library, and
add icons from anicon library. These software functions were presented as dialogue boxes which
included a preview window that students could use to preview their selection before committing
the selection to the canvas. The buttons to activate the functions included conventional icons
to denote the functionality and were used across all national adaptations of the module. The
buttons also included tool tips that described each of the functions and were translated into
the language(s) of administration in each country.

The following software functions were available for students to use to create the webpage
layout:

e Change background: The background dialogue box included a color palette and some styled
images suitable for use as a background. Students could style the background as a uniform
color from the palette or select one of the images to stretch over the canvas.

e Borders: The borders dialogue box included a color palette and style options such as solid,
dashed, and line weight (width in pixels).

e Text: The text dialogue box presented students with a familiar text editor with conventional
text formatting functions. Students could enter text and style any part of the text using font,
size, color, bold, italics, underline, alignment, bulleted lists, and numbered lists. When the
styled text was added to the canvas the text box element could be moved around the page.

e Images: The images dialogue box was a simple gallery of image thumbnails that students
could add to the canvas. The images included the band profile photo and band competition
logo along with some other generic, primarily decorative images that could likely be found
in a typical image library. Images added to the canvas could be moved around the page and
resized by dragging the corners or sides of the image’s bounding box.

e |cons: The icons dialogue box included some simple icons such as a tick, speech bubble, and
love heart that could be added to the canvas and manipulated in the same way as the images.

At the top of the screen (see Figures 3.7 and 3.8) were clickable web-browser tabs that allowed
the students to toggle between the web-design application and the email with the instructions for
creating the webpage. The content of the email included four instructions: add the band’s name;
add the band’s photo; add the band competition logo; and add the description of the band (Figure
3.8). The description of the band was included at the end of the email and could be copied and
pasted into a textbox in the webpage editor.
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Figure 3.5: Band competition: large task details

LARGE TASK DETAILS

Click on [2Y to review the assessment criteria.

Before you begin this task you will watch a demonstration of how to use the software.

Create a new profile page for the band [Band Name). Use the instructions [Female Name 1] emailed you.

Time
Remaining

00 mins

10-15
mins

Click on - to watch the demonstration

Figure 3.6: Band competition: assessment criteria review

The assessment criteria for this task are:
« attention to the instructions
« layout of the text
+ layout of the images

« organization of the page content.

Time
Remaining

o
o
3
=]
w

Create a new profile page for the band [Band Name].

Use the instructions in the email.

Click on m to review the assessment criteria

Click on - when you have completed the task
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Figure 3.7: Band competition: large task webpage editor software

@ [Web Edit -

File Edit Tools

3 | httpiiwebeditor).icile/band-competition’ |

[School Name] (Webmai] | [Web Editor] | +

|~

r_i
Tr

# QO Web Editor]

Create a new profile page for the band [Band Name].

Use the instructions in the email.

Click on m to review the assessment criteria.

Click on - when you have completed the task.

Figure 3.8: Band competition: large task instruction email

@ [School Name] [Webmail] -

File Edit Tools

& | hatpihwww [schooinamel.icils/Twebmailinbox Ic 3

‘ [School Name] [Webmail]

[School Name] [Webmail]

. From: [Female Name 1] * Reply ® Replytoall  Forward [ Delete
&2 Inbox - fless You
& Junk . .

Subject: Profile Page
&a Drafts Hi, i

Thanks for creating a new profile page for the band [Band Name]
&a Sent This is what you must do:

1. Add the band name to the page.

1 Deleted

2. Add the band group photo.
3. Add the band competition logo.
4. Add the Band Description text below.

Band Description

[Band Name] is a modem rock band with a twist of jazz. Their energetic singer gets the crowd moving and their
rock sound gets them singing. The band members are [Male First Name 3 & Last Name 1] {lead singer)
[Female First Name 3 & Last Name 3] (guitar) and [Male First Name 4 & Last Name 2] (percussion).

Thanks a lot! i

# @ [School Name] [We

Create a new profile page for the band [Band Name].

Use the instructions in the email.

Click on m to review the assessment criteria.

Click on . when you have completed the task.

Time
Remaining

00 mins

Time
Remaining

00 mins

mins

-
=
-
o
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When students had completed their webpage, they clicked on the “I've finished” button, an
action which saved their webpage as the “final” version. (The test delivery system also completed
periodic automatic saves as a backup while students were working on their tasks.) Students
then had the option of exiting the module or returning to the large task to continue working.

Once students had exited the module the final version of the webpage was saved in preparation
for later scoring by trained scorers within each country. Each webpage was scored according to
a set of seven criteria. As was the case for the open response items described previously, data
were only included in analyses if they met IEA standards for scoring reliability.

The large tasks in the ICILS test modules were all scored using task-specific criteria. In general,
thesefellinto two categories: technical proficiency and information management. Criteria relating
to technical proficiency usually related to elements such as text and image formatting and use
of color across the tasks.

Assessment of technical proficiency typically included a hierarchy from little or no control at
the lower end, to the use of the technical features to enhance the communicative impact of
the work at the higher end. The criteria thus focused on ability to use the technical features for
the purpose of communication rather than on simply an execution of skills. Criteria relating to
information management centered on elements such as adapting information to suit audience
needs, selecting information relevant to the task (or omitting information irrelevant to it), and
structuring the information within the task. Some criteria allowed for dichotomous scoring as
either zero (no credit) or one (full credit) score points; others allowed for partial credit scoring
as zero (no credit), one (partial credit), or two (full credit) score points.

The manifestation of the assessment criteria across the different tasks depended on the nature of
each task. For example, information flow or consistency of formatting to support communication
in a presentation with multiple slides requires consideration of the flow within and across the
slides. The band competitionlarge task comprised awebpage. As such, the scoring criteriarelated
to the necessary elements and content of a webpage.

The scoring criteria used for the band competition’s large task are presented according to their
levels onthe ClIL scale and ClL scale difficulties as well as their ICILS 2018 assessment framework
references, relevant score category and maximum score, the percentage of all students achieving
each criterion, and the minimum and maximum percentages achieved on each criterion across
countries (Table 3.3). (Full details of the percentages that students in each country achieved on
each criterion appear in Appendix B.)

The design of the large tasks in the ICILS assessment meant that the tasks could be accessed
by students regardless of their level of proficiency. The design also allowed students across this
range to demonstrate different levels of achievement against the CIL scale, as evident in the
levels shown in the scoring criteria (Table 3.3).

Criteria 4, 5, 6, and 7 each occupy a single row because they are dichotomous criteria (scored
as zero or one); the description corresponding to a score of one is included for each of these
criteria (Table 3.3). Criteria 1, 2, and 3 are partial-credit criteria (scored as zero, one, or two);
descriptions corresponding to a score of one and a score of two are included for each of these
criteria(Table 3.3). Inmost cases, the different creditable levels of quality within the partial-credit
criteria correspond to different proficiency levels on the CIL scale. For example, the description
of a score of one on Criterion 1 is shown at Level 1 (439 scale points) and the description of a
score of two on the same criterion is shown at Level 4 (736 scale points).

The lower category for each of two partial-credit scoring criteria for the webpage corresponded
to Level 1 on the CIL scale (Table 3.3). These both related to students’ control over the role of
page elements and reflected students’ familiarity with the basic conventions of using one of size,
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position, or formatting to denote the prominence of information. For Criterion 1, Logo-Use, 73
percent of students on average across all countries could include the logo as a prominent feature
of the webpage. For Criterion 2, Band name-Use, 67 percent of students on average across all
countries were able to create a textbox containing the band name and demonstrate some control
of the textbox to indicate its role as the title for the webpage. Full credit on this criterion (Band
name-Use) was achieved by 56 percent of students on average across all countries. To achieve
this, students demonstrated control over the textbox by using both position and formatting to
more clearly communicate its role as the title of the webpage representing Level 2 of the CIL Scale.

Three other scoring criteria corresponded to Level 2 achievement on the CIL scale. One of these,
Text-Contrast, was dichotomous and appears at Level 2 only. On average across all countries
51 percent of students were able to demonstrate some planning in their use of color and ensure
that most text elements in the webpage contrasted sufficiently with the background color to
aid readability. The ICILS scoring system automatically generated a suggested score for Text-
Contrast based onan adaptation of relevant criteria in the Web Contents Accessibility Guidelines
2.0 (WCAG 2.0; World Wide Web Consortium 2019). The ICILS technical report provides full
details of this process (Fraillon et al. 2020). Human scorers reviewed the automatically generated
suggested score for each webpage and could either accept or modify the score. Students whose
webpages exhibited sufficient color contrast for most text elements to be read clearly received
one score point.

Level 2 achievement on the scale was also exemplified by webpages with evidence of the use
of the formatting tools (e.g., text size and bolding) to support the readability of text elements
(Criterion 3, Text-Readability). Students who could use the formatting tools to support text
readability for some elements received one score point while students who could consistently
apply formatting to all text elements received two score points. On average across all countries,
61 percent and 50 percent of students achieved one and two score points respectively on this
criterion.

At Level 3, students’ execution of webpage design shows greater control and independent
planning than at Levels 1 and 2. The control over webpage elements typically showed evidence
of independent planning extending beyond completion of the procedural aspects of the task.
In essence, Level 3 webpages could be considered as complete products that were largely fit
for purpose.

Three dichotomous scoring criteria exemplify Level 3 achievement. Each of these criteria required
students to demonstrate technical proficiency with an emphasis on information management.
Criterion 7, Webpage layout/alignment, required students to include at least two of three
specified elements on the webpage'*: the band competition logo, band description text, and band
photo. In addition, students needed to demonstrate control of the overall flow of information
by arranging and manipulating the elements to create a harmonious layout. On average across
all countries, 38 percent achieved full credit on this criterion.

Criterion 5, Band description text, assessed the accuracy with which students replicated the
text describing the band from the email students were provided as part of the task (see Figure
3.8) on to the band webpage. The text could be copied and pasted or (somewhat less efficiently)
transcribed from the email to the page. Full credit was awarded on this criterion only when
the band description text on the webpage exactly matched that in the email. Students who
included the signoff message in the email (“Thanks a lot!”) received no credit for this criterion,
as the signoff message was deemed to be irrelevant to the webpage. On average across all
countries, 27 percent of students achieved full credit on this criterion. Criterion 6, Band photo

14 See Figure 3.8 for the elements described in the email, noting that use of the page title was scored separately.
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and description-Use, assessed the degree to which students communicated a clear relationship
between the band description text and the band photo on the webpage. This relationship was
typically demonstrated by positioning the text and photo close to each other, relative to the
other elements on the page. On average across all countries, 41 percent of students achieved
full credit on this criterion.

Full credit on Criterion 1, Logo-Use, is an example of Level 4, the highest level of achievement
on the CIL scale. Students achieving full credit (two score points) showed careful and deliberate
use of position and size to make the role of the band competition logo an ancillary branding
feature, rather than a prominent feature, of the webpage. Achievement at this level is evidence of
students’ understanding the role of the webpage as a subpage of the band competition website
and the importance of directing the viewer’s attention to the most relevant information given
the role of the webpage in the broader context of the website. On average across all countries,
13 percent of students achieved full credit on this criterion.

Comparison of CIL across countries

Distribution of student achievement scores

Across countries, the average student achievement scores on the CIL scale ranged from 395 to
553 scale points, thereby forming a range that spanned a standard of proficiency Below Level
1 to a standard of proficiency within Level 3. This range was equivalent to approximately 1.5
standard deviations (Table 3.4).

Differences in the within-country student score distributions tended to be larger in countries
with lower average achievement than in countries with higher average achievement, and the
variation in student CIL scores within countries was greater than that across countries (Table
3.4). The distance between the lowest five percent and the highest five percent of CIL scores
across countries ranged from 216 to 347 scale points (with a median of 269 scale points), in
comparison to a range of average scores across all countries of 157 scale points.

The differences between the average scores of adjacent countries were between two and 18
scale points with the exception of a difference of 55 scale points between the average scores
of students in Uruguay and Kazakhstan.

CIL relative to the ICT development index for each country

As additional context, we also calculated the average age of students in ICILS countries and then
provide ICT development index (IDI) scores for each country® (Table 3.4).

In ICILS 2013, we reported that that higher IDI scores were typically associated with higher
CIL scores across countries (Fraillon et al. 2014). In ICILS 2018 the association between CIL
achievement and the IDI scores across countries was again strong, with a Pearson’s correlation
coefficient of 0.72. As in ICILS 2013 it is important to take into account the relatively small
number of countries when interpreting these results.

15 The IDlis a composite index that incorporates 11 different indicators relating to ICT readiness (infrastructure, access),
ICT usage (individuals using the internet), and proxy indicators of ICT skills (adult literacy, secondary and tertiary
enrollment). Each country is given a score out of 10 that can be used to provide a benchmarking measure with
which to compare ICT development levels with other countries and within countries over time. Countries are ranked
according to their IDI score.
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STUDENTS COMPUTER AND INFORMATION LITERACY

Achievement across countries with respect to proficiency levels

Across all countries, 80 percent of students achieved scores that placed them within CIL Levels
1, 2, and 3 (Table 3.5). Overall, however, the distribution of student scores across countries
and benchmarking participants sits largely within Level 2. The highest percentage of students
isin Level 2 in all countries and benchmarking participants except for Uruguay and Kazakhstan.

Although majorities of students in most countries had CIL scores in Level 2, there was some
variation in the distribution of percentages across countries. In three countries with the highest
percentage of students at Level 4 (Korea, Denmark, and Finland) the proportion of students
above Level 2 (i.e., at Levels 3 and 4 combined) is higher than the proportion of students below
Level 2 (i.e., at Level 1 or Below Level 1). Across all other countries, the proportion of students
above Level 2 is lower than the proportion of students below Level 2.

Trends in CIL achievement

The ICILS 2018 test included three secure CIL test modules from ICILS 2013 comprising 61
items. This meant that we could report student CIL achievement scores for the current ICILS cycle
on the scale established in 2013, and also compare changes in CIL achievement across these
first two cycles of ICILS. Four of the countries that participated in ICILS 2013 also participated
in ICILS 2018. Three of these countries met the necessary sample participation requirements
within each cycle to allow valid comparisons of students’ CIL achievement across the two cycles.

The differences in average CIL achievement scores in each of the three countries that met the
necessary sample participation requirements in each of ICILS 2013 and 2018 were small (11
scale points or less) and not statistically significant (Table 3.6). However, in Chile, the percentage
of students achieving at Level 2 or above decreased by seven percentage points between 2013
and 2018 and this difference was statistically significant. The difference in the percentage of
students achieving at Level 2 or above in Germany and Korea did not change significantly
between 2013 and 2018 (Table 3.6).

Variation in CIL across countries with respect to student background
characteristics

In this section we address Research Question CIL 4: What aspects of students’ personal and
social backgrounds (such as gender and socioeconomic background) are related to students’ CIL?

Our focus at this point is on student characteristics that are commonly associated with student
achievement as reportedinlarge-scale assessments such as ICILS. In this section we report on the
associations between students’ CIL and student gender, and between students CIL and variables
associated with students’ socioeconomic status (SES), whether or not students had an immigrant
background, and the language students spoke at home. (See Chapter 7 for afurther investigation,
based on regression analyses, of the relationships between student CIL and student-level and
school-level factors.)

Gender and CIL

Previous surveys of digital literacies have reported that female students outperform male students.
The Australiantriennial sample assessments of ICT literacy reported that the average achievement
of year 6 and year 10 female students was statistically significantly higher than that of year 6 and
year 10 male students in each of 2008, 2011, 2014, and 2017 (ACARA 2018). The US National
Assessment of Education Progress sample assessment of Technology and Engineering Literacy
reported higher achievement scores for female grade 8 students in ICT in both 2014 and 2018
(US Department of Education, National Center for Education Statistics 2018). In ICILS 2013 it
was reported that “the average CIL scale scores of female students were statistically significantly
higher than those of male students in all countries except Turkey and Thailand” (Fraillon et al.
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STUDENTS COMPUTER AND INFORMATION LITERACY

2014, p. 102) and that in those two countries the difference in performance between male and
female students was not statistically significant.

InICILS 2018, the average ClL scale scores of female students were statistically significantly higher
thanthose of male studentsinall countries and benchmarking participants except Chile, Uruguay,
and North Rhine-Westphalia (Germany). In these three participants, there was no statistically
significant difference between the average scores of female students and male students (Table 3.7).
On average across all countries, the average score for female students was 505 scale points and
for male students it was 488 scale points, an average difference of 18 scale points and equivalent
to about one fifth of the ICILS standard deviation.

The magnitude of the statistically significant differences in achievement between female and
male students within countries and benchmarking participants ranged from six scale points in
Moscow (Russian Federation) to 39 scale points in Korea.t¢

Home background indicators and CIL

Socioeconomic background

Socioeconomic background is a construct regarded as manifest in occupation, education, and
wealth (Hauser 1994). While it is widely regarded internationally as an important correlate of a
range of learning outcomes (Sirin 2005; Woessmann 2004), there is no scholarly consensus on
which measures should be used for capturing family background (Entwistle and Astone 1994;
Hauser 1994) and no agreed standards for creating composite measures of SES (Gottfried
1985; Mueller and Parcel 1981). Furthermore, in the context of international studies, there are
caveats relating to the validity and cross-national comparability of socioeconomic background
measures (Buchmann 2002). In this chapter, our consideration of the influence of socioeconomic
background on CIL focuses on within-country associations between indicators of SES and
achievement.

In ICILS 2013, “[c]haracteristics reflecting higher socioeconomic status were associated with
higher CIL proficiency both within and across countries” (Fraillon et al. 2014, p. 250). To measure
and report on socioeconomic background during ICILS 2018, we used responses from the
student questionnaire. These related to parental occupational status, parental education, and
the number of books in the home, and were the same three socioeconomic background variables
used in ICILS 2013.

The ICILS student questionnaire collected data on parental occupational status through questions
that allowed students to give open-ended responses. The students’ responses were classified
according to the International Standard Classification of Occupations (ISCO-08) framework
(International Labour Organization 2007). Research indicates relatively high consistencies
between data on parental occupation collected from students and from parents (Schulz 2006;
Vereecken and Vandegehuchte 2003).

To generate a continuous measure of occupational status, Ganzeboom et al. (1992) coded the
ISCO codes in order to derive their international socioeconomic index (SEI). The SEI provides
a cross-nationally comparable framework for organizing occupations in a hierarchical order
according to their occupational status. We assigned SE| scores to each parent’s occupation and
then, for each student with two parents, took the higher of the two SEI scores as the indicator
score. For students from single-parent families, the one score served as the indicator.

16 The nonsignificant differences were in Chile (eight scale points), Uruguay (five scale points), and North Rhine-
Westphalia (Germany) (four scale points).
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STUDENTS COMPUTER AND INFORMATION LITERACY

The SEI scale is continuous and ranges from 16 to 90 score points. To describe the parental
occupation results in terms of broader categories, we divided the SEI scale into two groups
based on international cut-off points. These were “low-medium occupational status” (below 50
score points) and “medium-high occupational status” (50 score points and above).

To measure the educational attainment of each parent (based on the student responses), we
used predefined categories denoting educational levels in each country. These categories were
constructed with reference to the International Standard Classification of Education (ISCED)
and consisted of “ISCED 6, 7, or 8 “ISCED 4 or 5 “ISCED 3, “ISCED 2. and “did not complete
ISCED 2” (OECD 1999; UNESCO 2006). When students provided data for both their parents,
we used the highest ISCED level as the indicator of parental educational attainment, and when
summarizing the association between the highest level of parental education and students’ CIL
achievement, we used two categories of parental education: “below ISCED 6 (short-cycle tertiary
or below)” and “ISCED 6, 7, or 8 (Bachelor’s degree or higher).

As a measure of home literacy resources, we used students’ reports of number of books in the
home. Number of books was broken down into six categories: “O to 10 books,” “11 to 25 books’
“26 to 100 books,” “101 to 200 books,” and “more than 200 books” When summarizing the
relationship between the number of books in the home and students’ CIL achievement, we used
two categories: “below 26 books” and “26 books and above!

We found statistically significant associations between each of the three socioeconomic
background variables and CIL across all countries (Table 3.8). (As a brief explanatory note, the
horizontal graphs in these types of tables indicate the magnitude [in CIL scale points], direction,
and statistical significance of the differences between the average scores of students in each
group. For each of the variables, green barsindicate a statistically significant difference in student
CIL in favor of one group, and red bars indicate a statistically significant difference in favor of
another group.)

For each of the three socioeconomic background variables in each country, and overall across
countries, the average ClL scores of studentsin the “higher” groups were statistically significantly
higher than that of students in the “lower” groups. However, the magnitude of the differences
between groups for all three variables varied across countries.

On average across all countries, the difference between students in the highest and lowest
parental occupation categories was 36 CIL scale points, with differences ranging from 18 scale
points in Korea to 51 scale points in Luxembourg.

The difference between the average CIL scale scores of students in the lower (short-cycle
tertiary or below) and in the higher (Bachelor’s degree or higher) parental education groups on
average across all countries was 31 scale points, with the minimum difference of 15 scale points
in Finland and the maximum of 47 scale points in Chile and Uruguay.

Cross-nationally, the difference between the average CIL scale scores of students who reported
having 26 or more books at home and those students who reported fewer than 26 books at
home on average was 50 scale points, with a minimum difference of 31 scale points in Portugal
and a maximum of 63 scale points in Luxembourg.

All three indicators of students’ SES contributed to a composite index of SES (this index is
included in the multilevel regression analyses presented in Chapter 7).

81



PREPARING FORLIFE IN ADIGITALWORLD

82

GO0 > d3e juedyiudis Ajjeansizels sdnods uosiuedwod usamiad aoualayiq [l

‘uoljeindod 1a8.e3 [eUOIIBU B} JO %G 6 01 %06 SI12A0D uolie|ndod pauyap [euoieN
‘PapN|oUl 34aM S|O0YDS Jusulade|dau uaje sajed uoljedidilied Suljdules Joj sauljaping Jaw AlJeaN |y

"PaPN|DUI S49M S|O0YDS Juawade|dal Jaje Ajuo sajel uoljeddiiled Suljdwes 1oy sauleping 19| |
XapUl DIULOU0I30100S = |3S "P|og Ul UMOYS
9Je dnoJ8 uos|uedwod ayj ul asoy3 ueyl (GO'0 > d) Jo84e| Ajpuedyiudis aJe Jeyy sadelane 940G “Jualsisuodul seadde Aew

S|BJ03 SWOS JaqUINU 3]0YM JS3Jeau B4} 03 PapUNO 3. S3|Nsad asnedag ‘sasayjuaJed Ul Jeadde s101ua plepuels :s9joN

(Auewu9)
(52) €€s E (r'v) T8y | (8%€) S€S L (5°€) £15 | (€€) EVS (9°) 805 Bl[eYd1sap-aulyy Y1ON
(52) sss L (') czs | (€2) 8ss | (%) Les | (5T) LSS _ (9°€) 965 | (uonesapag ueissny) Moo
sjuswaJinbau uoijedidiyaed sjdwes Suizesw syuedidilied Supjlewyduag
0z ors | | memm [ || [] WOy €0 tvs [ | | mml [ []|]] €2 cos [0 sys ||| mm [ | ][] (02) c0s | 599835 PajIuN
sjuswaJinbau uoneddiyaed sjdwes Suizesw J0N
e) oy | | [mmmm [ | [ [] @O ver [@e)zey [ | | [mm [ [ || ] e esy [ge)osy | || |mm [ | ][] (0€) est | Ajey|
JeaA [0oyds ay3 Jo Sujuuidaq ays e 3ul1ss)
(11 £18 | (ST) L9% | w1) 81§ L (¢1) 87 [ (€71) zes . (1'7) S8y a8eane 8T0Z ST1D|
(£S) vey —— (Tr) eev | (69) L8 - (6€) Ovv | (8'S) 06 - (6€) vy Aen3nan
(92) 625 = (9¢) 86¥ | (£€) 988 . (0¢) 05 | (82) vES = S  1lE8niiog
(07) 00s —— (61) Lev | (51) ¥0S L #'1) oLy | (81) £1§ — (€1) 99v 3noquiaxn
(0¢) 8rs [ (¢) 86v | (5E) 8¥S - (¢y) 925 | (£€) 588 = (€e) 985 J01jqnday ‘e3.10|
09) vzy o (£5) zee | (99) zzw —— (9°5) o8e | (+9) zzw . (e5) e8e Uelseze)]
(52) 9¢es — (VL) 9L | (wh) evs ™ (8) £15 | (z) 9¥S | (€e) 605 AvewaO
(€2) zTs m—— (ee) £9¥ | (5¢€) 22§ . (92) zov | (67) €28 | (82) 98 22ue
(£2) ¥bs - (67) 005 | (£€) 6€S n (£e) v2s | (0¢€) 58§ | (r'e) 816 e
(81) €95 L (8¢) 825 | (97) 995 - (92) 9vS | (12) ¥9s = (82) TvS | pHewuag
(8€) 905 — (6€) 65t | (97) 21§ - (T't) s9v | (L€) 11§ . (re) 9% ST)
00T 08 09 O¥ 0Z O 0Z- 0¥-09- 08-00T- 00T 08 09 O¥ OC 0O 0Z- 07-09- 08-00T- 00T 08 09 O 0Z O 0Z- O¥-09- 08-00T-
J9y3iy Mojaq
2A0QE pue 9z l 9z Mojag 10 22.489p l 10 AJeijusy aAoge l 0S Moj2q |35
s Jojayoeg 3|2A2-310ys pue g 135

awoy ay3 ul $3004q Aq $2402s 7|0 a8etaAy (@3Ds1) uoreanpa |ejualed Aq $3.102s 7| 98eJaAY (13S) uoiyednad0 |ejua.ed Aq $3402s 7| d8eUaAY Aajuno)

aWIoY ay3 Ui $00q Jo Jaquinu pup ‘uoi3panpa pjualbd ‘Uoipdnado jp3uaiod Jo Al08a1pad Aq 1D 98Iy :g°c ajqp]



STUDENTS COMPUTER AND INFORMATION LITERACY

Immigrant status and language use

Many studies provide evidence of the influence of students’ cultural and language background on
their educational performance (see, for example, Elley 1992; Kao 2004; Kao and Thompson 2003;
Mullis et al. 2007; Stanat and Christensen 2006). Students from immigrant families, especially
those families recently arrived in a country, often lack proficiency in the language of instruction
and may be unfamiliar with the norms of the dominant culture. Ethnic minorities also tend to
have a lower SES, which in turn is often negatively associated with learning and engagement.
A number of studies indicate that when socioeconomic background is controlled for, immigrant
status and language provide unique predictors of students’ literacy achievement (Lehmann 1996).

InICILS 2013 we reported that the CIL scores in students without immigrant background tended
to be higher than those with an immigrant background. Similarly, CIL scores in students who
reported speaking the test language at home tended to be higher than those who reported
speaking another language at home (Fraillon et al. 2014).

As a means of measuring these aspects of student background, the ICILS student questionnaire
asked students about their own and their parents’ countries of birth. The questionnaire also
asked students to specify which language was spoken most frequently at home.

The question asking where students and their parents were born was first coded to classify each
student and any reported parents as “born in country of test” or “not born in country of test” These
data were further reduced to form a single variable relating to the student. This variable was
coded as “immigrant family” when the student reported all parents'” as born abroad (regardless
of where the student was born) and “non-immigrant family” when at least one parent was bornin
the country where the survey was conducted. The second question asked students what language
they spoke at home most of the time. This variable was coded as “language of test” or “other” for
the purpose of the analyses. Nearly all students across most participating countries provided valid
responses to these questions.

Students without immigrant backgrounds tended to have higher CIL average scores than those
with an immigrant background (Table 3.9). In nine countries and benchmarking participants that
met the ICILS technical requirements, the students from non-immigrant family backgrounds had
statistically significantly higher average CIL scores than students from immigrant backgrounds.
In Chile, Uruguay, and Portugal the difference between the two groups was not statistically
significant. On average across countries and benchmarking participants, the difference between
students with immigrant backgrounds and those without was 28 CIL scale points. The differences
ranged from 19 scale points in Moscow (Russian Federation) to 51 scale points in Finland.

In most participating countries, majorities of students indicated speaking the test language at
home. Across countries and benchmarking participants, CIL scores tended to be higher among
students speaking the test language at home; the average difference was 38 scale points. For
10 participating countries and benchmarking participants meeting the technical requirements,
we recorded statistically significant differences between students speaking the test language
and those speaking other languages at home. The statistically significant positive differences
ranged from 31 scale points in Luxembourg to 66 in Uruguay.

17 “All parents” refers to both parents when a student reported on the background of two parents or to one parent if the
student reported on the background of only one parent.
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Computers at home and experience using computers

The ICILS 2018 assessment framework explains that the CIL construct assessed in ICILS 2018
was conceptualized with the notion of acomputer having sufficient screensize (including available
display space) and a keyboard and mouse to support the development of information products
that include manipulation of layout elements and the potential for extended text (Fraillon et al.
2019).InICILS 2018, students were required to complete the CIL test on adevice with a minimum
screen size of 29 cm and an external keyboard and mouse. While the test could be completed on
a tablet device, this was only permitted if the device included an external keyboard and mouse.
This conceptual and operational definition of a computer was consistent with ICILS 2013.

In ICILS 2013, we reported that “students with more computers at home tended to have higher
CIL scores” (Fraillon et al. 2014, p. 116) and that students’ experience in using computers (in
approximate years) was also positively associated with CIL achievement (Fraillon et al. 2014).
In ICILS 2018 students were asked to report separately the number of computers (desktop
or laptop) and tablet devices (including e-readers) at home as well as the number of years of
experience they had using computers and tablet devices. As CIL was conceptualized with the
notion of a computer that most closely resembles that defined as desktop or laptop, we report
on the relationship between CIL achievement and responses to the two questions (number at
home and years of experience using) relating only to desktop or laptop computers. (In Chapter
5, we examine the relationships between CIL and home resources and experience of all digital
devices in more detail.)

In ICILS 2018, students with more computers at home tended to have higher CIL scores (Table
3.10). On average across countries, the CIL scores of students reporting having two or more
computerswere 32 scale points higher than those who reported having fewer than two computers
at home. This difference ranged from 17 points in Portugal to 48 points in Kazakhstan and was
statistically significant in all countries.

Students’years of experience using computers was also positively associated with CIL (Table 3.10).
On average, across all countries, the CIL scores of students with five or more years of experience
using computers were 32 scale points higher than those with less than five years’ experience.
The difference was statistically significant in all countries and benchmarking participants except
North Rhine-Westphalia (Germany) where the difference was seven scale points. The statistically
significant differences ranged from 10 scale points in Germany to 63 scale points in Uruguay.
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