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CHAPTER 1:

Introduction and overview
of ICILS 2013

Michael Jung and Ralph Carstens

1.1  Main objectives and scope

The International Computer and Information Literacy Study (ICILS) 2013, conducted
by the International Association for the Evaluation of Educational Achievement (IEA),
studied how students in different countries develop the knowledge, understanding,
attitudes, dispositions, and skills that comprise computer and information literacy
(CIL). Students need this form of literacy in order to participate effectively in this
digital age.

ICILS 2013 was based on the premise, acknowledged by many countries, that preparing
students to use digital technology in all its forms secures future economic and social
benefits. The aim of ICILS 2013 was to report on student preparation and achievement
by way of an authentic computer-based assessment, the first of its kind in international
comparative research. These concepts were put forward in the ICILS 2013 framework
(Fraillon, Schulz, & Ainley, 2013).

The ICILS 2013 international report (Fraillon, Ainley, Schulz, Friedman, & Gebhardt,
2014) sets out the core findings of the study. The report documents variations across
the participating countries in a wide range of different CIL-related outcomes, actions,
and dispositions. It also describes the extent to which these outcomes were associated
with various characteristics of the participating countries as well as with student
characteristics and school contexts.

ICILS 2013 considered four research questions:

+ What variations exist among countries and within countries in student and
information literacy?

+ What aspects of schools and education systems are related to student achievement in
computer and information literacy with respect to:

The general approach to computer and information literacy education;

School and teaching practices regarding the use of technologies in computer and
information literacy;

Teacher attitudes to, and proficiency in, using computers;

Access to information and communication technologies (ICT) in schools; and

Teacher professional development and within-school delivery of computer and
information literacy programs?
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+ What characteristics of students’ levels of access to, familiarity with, and self-reported
proficiency in using computers are related to student achievement in computer and
information literacy?

— How do these characteristics differ among and within countries?

— To what extent do the strengths of the relations between these characteristics and
measured computer and information literacy differ among countries?

+ What aspects of students’ personal and social backgrounds (such as gender,
socioeconomic background, and language background) are related to computer and
information literacy?

ICILS 2013 researchers gathered data from about 60,000 Grade 8 (or equivalent)
students in more than 3,300 schools from 21 countries or education systems within
countries.! These student data were augmented by data from almost 35,000 teachers
in those schools and by contextual data collected from school ICT-coordinators,
principals, and the ICILS 2013 national research centers.

The countries or education systems that participated in ICILS 2013 were:
+ Australia

+ City of Buenos Aires, Argentina
+ Chile

+ Croatia

+ Czech Republic

+ Denmark

+ Germany

+ Hong Kong SAR

+ Korea, Republic of

+ Lithuania

+ Netherlands

* Norway

« Newfoundland and Labrador, Canada
« Ontario, Canada

+ Poland

+ Russian Federation

+ Slovak Republic

+ Slovenia

+ Switzerland

+ Thailand

+ Turkey.

1 In this guide, we use the terms country and education system interchangeably. Some of the entities that participated were
countries and others were education systems that did not cover the whole of a country (e.g., the Canadian provinces of
Ontario and Newfoundland and Labrador and the city of Buenos Aries in Argentina).
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1.2 The design in brief

The ICILS 2013 international database (IDB) offers researchers and analysts a rich
and innovative environment for examining student achievement in computer and
information literacy in an international context. The database includes:

+ Extensive data on CIL that enable indepth study of the quality of education in terms
of preparedness and learning outcomes;

« Data for 21 countries from around the world that provide an international
perspective from which to examine educational practices and student outcomes in
CIL education;

+ Student achievement in CIL, linked to questionnaire information from students,
school principals, and ICT-coordinators and providing policy-relevant contextual
information on the antecedents of achievement;

+ Scales on students’ behavioral and emotional engagement with regard to ICT; and

+ Teacher questionnaire data that provide additional contextual information about the
organization and culture of the sampled schools as well as information on general
aspects of teaching pertaining to CIL.

The ICILS 2013 student target population comprised students in the grade that
represents eight years of schooling, counting from ISCED Level 1,> provided that the
average age of students in this grade was 13.5 years or above (usually Grade 8)* at the
time of the assessment.

The target population for the ICILS 2013 teacher survey was defined as all teachers
teaching regular school subjects to the students of the target grade during the testing
period and since the beginning of the school year. ICILS 2013 also administered separate
questionnaires to principals and nominated ICT-coordinators in each school.

Representative samples drawn by means of a systematic random sampling approach
that involved multiple sampling stages, clustering, and stratification were selected for
both target populations. In most participating countries, about 150 schools, 20 students,
and 15 teachers per school were sampled. Minimum exclusion and target response rates
were determined in order to secure high-quality data.

A demonstration video of one of the student test modules from the ICILS 2013
assessment, the After-School Exercise test module, can be found on the IEA website:
http://www.iea.nl/index.php?id=475.* This module required students to set up an
online collaborative workspace for sharing information and then to select and adapt
information to create an advertising poster for an after-school exercise program.

1.3 Analyzing the data

The ICILS 2013 design and operations resembled procedures used in past and current
educational surveys and student achievement studies, such as, for example, the IEA
Trends in International Mathematics and Science Study (TIMSS), the IEA Progress
in International Reading Literacy Study (PIRLS), and the IEA International Civic and
Citizenship Education Study (ICCS). However, the actual data collection for ICILS
2013, via a computer-based assessment, represented a new direction in international

2 ISCED = International Standard Classification of Education.
3 Norway chose to assess Grade 9 students.
4 Retrieved January 3, 2015. The URL may be nonpermanent.
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comparative research. The themes of the study imposed a number of additional
requirements on data collection and analysis. ICILS 2013 was thus an ambitious and
demanding study, involving complex procedures for drawing samples, collecting
data, and analyzing and interpreting findings. Researchers using the database need
to understand the characteristics of the study in order to work effectively with the
information it contains.

This user guide describes the organization, content, and use of the international
database from a practical perspective. It is imperative that it is used in conjunction
with the ICILS 2013 technical report (Fraillon, Schulz, Friedman, Ainley, & Gebhardt,
2015), which provides a comprehensive account of the conceptual, methodological, and
analytical implementation of the study. The international report (Fraillon et al., 2014)
is another key resource. Using all three publications in combination will allow analysts
to understand and confidently replicate the procedures used, as well as to correctly
undertake new analyses in areas of special interest.

At a minimum, an analyst carrying out statistical analysis will need to have a good
understanding of the conceptual foundations of ICILS 2013, the themes addressed, the
populations targeted, the samples selected, the instruments used, and the production
of the international database. All of this information is covered and explained in detail
in the ICILS 2013 technical report and sketched in practical terms in this user guide.
Researchers using the database also need to make themselves familiar with the database
structure and its included variables (Chapter 2 in this guide). While it is not critically
necessary to be fully knowledgeable about the methods used to construct, validate, and
compute the derived scales, analysts must be aware of possible limitations (see Chapters
11 and 12 in the ICILS 2013 technical report).

Other important aspects to keep in mind when working with ICILS 2013 data are these:

+ ICILS 2013 is an observational, nonexperimental study that collected cross-sectional
data. For this reason, causal inferences and language of the type “condition A caused
effect B,” “factor A influenced outcome B,” and “variable A impacted on variable
B” cannot and should not be established with ICILS 2013 data alone. The report
containing the international results of the study (Fraillon et al., 2014) refrains from
making such inferences or using causal language.

« The ICILS 2013 instruments included a variety of questions relating to factual
information as well as to attitudes, beliefs, and perceptions. All this information
was self-reported by the principals, teachers, ICT-coordinators, and students.
Furthermore, because population features were not observed but estimated using
sample data, wording such as “the estimated proportion of students with X is ...” is
preferable to writing “X percent of students are ...”.

+ ICILS 2013 was carried out in countries with diverse education systems, sometimes
further divided within a country by jurisdiction and cultural contexts. Thus, the
perception of questions or the terminology used in them might not be fully
equivalent across these or other boundaries. This effect became evident in the
analysis of crosscultural measurement invariance (see Chapter 10 in the ICILS 2013
technical report).

+ Nearly all variables in ICILS 2013 are categorical in nature (nominal or ordered).
Analysts may therefore need to consider using categorical, nonparametric analysis
methods for these types of variable.
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Techniques for continuous variables (provided that the required assumptions hold)
should only be used on counts and on the derived scales obtained through data
reduction or scaling methods such as factor analysis, structural equation modelling,
or item response theory. Analysts also need to have a working knowledge of SPSS (or
the software of choice) and knowledge of basic inferential statistics, such as estimating
means, correlations, and linear regression parameters. Appropriate theoretical
knowledge will be needed to conduct advanced analyses such as logistic regressions.

Researchers familiar with population estimation in large-scale education-survey
databases such as TIMSS, PIRLS, and other IEA studies will have little difficulty
analyzing ICILS 2013 data once they have familiarized themselves with the study’s
conceptual foundation and its methodological, operational, and analytical details. If, as
auser of the ICILS 2013 international database, you are not accustomed to working with
complex survey sample data, this guide should provide you with sufficient technical
information to enable you to conduct correct basic analysis.

The three main design features of ICILS 2013 that you will need to take into account
during any secondary analysis of the study’s data are the following:

1. The unequal selection probabilities of the sampling units that necessitate the use of
sampling weights during computation of estimates;

2. The complex multistage cluster sample design that was implemented to ensure a
balance between the research goals and cost-efficient operations; and

3. The rotated design of the CIL assessment test, wherein students completed only
samples of the test items rather than the full set of test items.

Chapter 3 of this guide includes a brief account of the weights and variance estimation
techniques intended for ICILS 2013, whereas Chapters 6, 7, and 13 of the ICILS 2013
technical report (Fraillon et al., 2015) provide a more detailed description of the
sample design and of the estimation and replication weights found in the international
database.

ICILS 2013 used item response theory (IRT) scaling to summarize student results
from the CIL assessment. This scaling approach uses multiple imputation—“plausible
values”—methodology to obtain CIL proficiency scores for all students. Because each
imputed score is a prediction based on limited information, it is subject to estimation
error. To allow analysts to account for this error when analyzing the achievement data,
the international database provides five separate imputed scores for the CIL scale. Any
analysis involving CIL scores needs to be replicated five times, using a different plausible
value each time, with the results then combined into a single result that includes
information on standard errors that incorporate both sampling and imputation error.
More details on plausible values can be found in Chapters 11 and 13 of the ICILS 2013
technical report.

As previously mentioned, this user guide is principally tailored to SPSS (IBM Corp.,
2013), one of the most widely used statistical packages in the social sciences and
educational research. Unfortunately, the base SPSS to date (i.e., Version 22) does not
support complex survey designs such as those used in ICILS 2013 and cannot be used
“out of the box” for methodologically correct estimation of sampling errors and of test
statistics. The base SPSS assumes that data come from a single-stage, simple random
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sample, which is not the case in ICILS 2013 (in common with most other large-scale
surveys).

A “complex samples” module for SPSS is available. However, it supports only one of
many variance estimation approaches, namely Taylor expansion, and does not handle
jackknife replication for estimating sampling errors, which was the technique used for
ICILS 2013. This gap has been filled by IEA’s International Database (IDB) Analyzer
(IEA, 2014), available free of charge to analysts and researchers using the ICILS 2013
database. The Analyzer employs SPSS as an engine to compute population estimates
and design-based standard errors using replication. IEA developed the Analyzer in the
context of its large-scale student assessments TIMSS and PIRLS, and adapted it for use
with data from ICILS 2013 and other studies. The Analyzer allows users to compute
estimates of percentages, means, percentiles, correlations, and linear regression
parameters, including their respective standard errors. Chapter 4 of this current guide
provides indepth information about the IDB Analyzer as well as examples illustrating
its use.

If you are an occasional user of the database, you may not want to use one of the
commercial statistical software packages with their associated costs. You can, however,
access alternative packages suitable for analyzing complex sample data. Available in
addition to the IDB Analyzer are a growing number of software packages able to handle
the jackknifing replication method implemented in ICILS 2013.

Because customized SAS macros for ICILS 2013 will not be released, we encourage
analysts to adapt and use the existing SAS macros developed for TIMSS 2011 and
released and documented as part of the TIMSS 2011 user guide (Foy, Arora, & Stanco,
2011). The WesVar (Westat Inc., 2008) software for complex sample analysis is available
free of charge from Westat’s webpage at http://www.westat.com/Westat/expertise/
information_systems/WesVar/wesvar_downloads.cfm. The software is accompanied by
a manual and technical appendices.

Commercial packages that include support for the weights and the replication method
used in ICILS 2013 are SAS 9.4 and later editions (SAS Institute, 2014), SUDAAN 11
and later editions (Research Triangle Institute, 2013), and Stata 13 and later editions
(StataCorp LP, 2014). While these support the complex samples in ICILS 2013, they do
not generally support these in orchestration with the multiple imputations methodology
that ICILS 2013 used for describing and representing students’ CIL performance data.
Third-party scripts and macros may exist to provide this support.

In terms of literature, Lehtonen and Pahkinen’s (2004) comprehensive introduction
to sampling and estimation in descriptive surveys includes content on design effect
statistics. Applied Survey Data Analysisby Heeringa, West, and Berglund (2010) provides
an intermediate-level statistical overview of analyzing complex sample survey data.

ICILS 2013 defined two target populations, each of which was sampled using a
multistage stratified cluster design. Each school was regarded as a “cluster,” with all
students and teachers nested within these clusters. Schools can therefore be referred
to as the primary sampling units (Level 2 in multilevel models), and teachers and
students as the secondary sampling units (Level 1 in multilevel models).” ICILS 2013

5 As elaborated in Chapter 3 of this guide, the teacher data collected for ICILS 2013 were deemed insufficient to meet the
preconditions for multilevel analysis.
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defined populations to be as inclusive as possible, and designed samples that would
yield unbiased estimates for both student and teacher populations. While schools can
be considered as units of analysis in their own right, the school information in ICILS
2013 was of secondary interest. Samples were optimized to enrich and contribute to the
information of central interest, that is, the student and the teacher data.

Most of the tables in the ICILS 2013 international report (Fraillon et al., 2014) use
the student as the unit of analysis, either on their own or by combining them with
school-level variables. In the latter case, school information becomes an attribute of
the student, and the information from both files can be used to answer such research
questions as: “What percentage of students are studying in schools with a particular
(school) attribute?” In other words, the publication generally reports data and findings
from the perspective of students. Note, however, that in this case the appropriate weight
to use is the final student weight, TOTWGTS (see also Section 3.2.1).

Another possibility for analysts working with the data is to “aggregate” student-level
information to the school level and to use this information in school-level or teacher-
level analyses. Be aware, though, of the implicit shift of focus within this “aggregation”
scenario to the school level: inferences and interpretations can no longer refer to the
Level 1 units (in this case, the students). Ignoring this issue may result in an “ecological
fallacy” (Robinson, 1950) if aggregated information is being analyzed. This fallacy
assumes that each individual member of a group has the average characteristics of the
group at large. ICILS 2013 derived and reported a few such variables. (Appendix 3 of
this guide lists all of these derived variables.)

Snijders and Bosker (1999) summarize (in Chapter 3 of their book) the pros and
cons of both “disaggregating” and “aggregating” information, while Section 3.2.1 of
this current guide describes the weights that have to be used during merging of files.
However, it is important to note that for certain research questions, neither of these two
methods may fully account for the hierarchical nature of the data. The potential effects
arising from the fact that students are nested within schools also need to be considered.
In the worst-case scenario, the two methods may provide an incomplete or misleading
representation of respective education systems and processes. If you are interested in
answering research questions that refer to or try to explain the degree of variability
of a characteristic located within schools and between schools, you might find using
multilevel models (e.g., a two-level hierarchical linear model) advisable.

Although ICILS 2013 was designed with multilevel modelling in mind, we do not discuss
such models in either theoretical or practical terms in this guide because more factors
and considerations than can be addressed here determine their specification within
the purview of specific research questions. However, because users of the ICILS 2013
database need to fully understand the theoretical and mathematical bases for multilevel
analysis, we refer you to the existing literature on multilevel modeling. Section 3.2.1
of this guide describes the use of weights in such models. Chapter 13 in the technical
report (Fraillon et al., 2015) includes a description of how hierarchical linear modelling
has been approached for the international report (Fraillon et al., 2014).

If you are considering undertaking multilevel analysis of the ICILS 2013 data, you will
need to take into account the structure of each participating education system. Although
there are no major differences across the ICILS 2013 countries in how they defined a
student for the purposes of the study, their determinations of what a school is (e.g.,
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with respect to administrative units, multicampus schools, buildings, tracks, and shifts)
did vary. The results of multilevel and variance decomposition analyses that investigate
the across-school variability of a characteristic therefore need to be interpreted in terms
of the structure of the education systems, the definitions underlying the school sample
frame, and the specific schools that ICILS 2013 asked teachers and principals to refer to
when completing their questionnaires.

Snijders and Bosker’s (1999) introduction to multilevel analysis is readable and
straightforward. If you are interested in the actual estimation of such models, we suggest
you refer to the popular multilevel software packages that include Stata (StataCorp LP,
2014), HLM 6 (Raudenbusch, Bryk, & Congdon, 2004), Mplus (Muthén & Muthén,
2012), MLwiN (Rasbash, Steele, Browne, & Goldstein, 2014), and SAS (SAS Institute,
2014).

When analyzing ICILS 2013 data, researchers need to keep the following constraints in

mind:

+ Participation rates in the student survey were below ICILS 2013 standards in the
city of Buenos Aires (Argentina), Denmark, Hong Kong SAR, the Netherlands,
and Switzerland, resulting in a separated presentation of the results in the ICILS
2013 international report (Fraillon et al., 2014). Student data from these countries
hold a higher risk of bias and therefore should be interpreted with caution and not
compared with data from other countries.

+ Participation rates in the teacher survey were below ICILS 2013 standards in
Denmark, Germany, Hong Kong SAR, the Netherlands, Norway (Grade 9), and
Ontario (Canada), resulting in a separated presentation of the results in the ICILS
2013 international report. Teacher data from these countries hold a higher risk of
bias and therefore should be interpreted with caution and not compared with data
from other countries.

+ The particularly low participation rates in the teacher survey in the city of Buenos
Aires (Argentina) and in Switzerland led to the exclusion of their teacher data from
the ICILS 2013 international database.

+ Exclusion rates pertaining to the student population were above five percent in
Hong Kong SAR, Newfoundland and Labrador (Canada), Norway (Grade 9), and
the Russian Federation. The ICILS 2013 research team deemed this level of exclusion
a significant reduction of target population coverage and researchers need to keep
this feature in mind when interpreting results.

+ Students in the Russian Federation were tested at the beginning of Grade 9 rather
than at the end of Grade 8 (about seven months after the regular testing time). When
answering the student background questionnaire, these students were asked to refer
to their current school year. Because of this delayed survey administration, teachers
filled in their questionnaires retrospectively and were asked to refer to the previous
school year and the Grade 8 students they were teaching at the time.

Chapters 6 and 7 of the ICILS 2013 technical report (Fraillon et al., 2015) provide
further details on participation and exclusion rates and the results of nonresponse
analysis.
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1.4 Contents of this guide

This user guide for the ICILS 2013 international database describes the content and
format of the data in it. In addition to this introduction, the guide includes the following
chapters.

Chapter 2 describes the structure and content of the ICILS 2013 international
database.

Chapter 3 introduces the use of weighting and variance estimation variables for
analyzing the ICILS 2013 data. It also provides guidelines on comparing estimates.
Chapter 4 introduces the IEA International Database (IDB) Analyzer software (IEA,
2014) and presents examples of analyses of the ICILS 2013 data using this software
in conjunction with SPSS.

Four appendices also accompany this user guide.

Appendix 1 includes the international version of all international questionnaires
administered in ICILS 2013. These serve as a reference guide to the questions asked
and the variable names used to record the responses in the international database.

Appendix 2 provides details on all national adaptations applied to the national versions
of all ICILS 2013 international questionnaires. When using the database, please refer
to this supplement and check for any special adaptations to the background and
perceptions variables that could potentially affect the results of analyses.

Appendix 3 describes how the derived questionnaire variables, which were used for
producing tables in the ICILS 2013 international report (Fraillon et al., 2014), were
computed.

Appendix 4 provides for each country information about the explicit and implicit
stratification that was used during the school sampling process.






CHAPTER 2:

The ICILS 2013 international

database files

Michael Jung and Ralph Carstens

2.1 Overview

The ICILS 2013 international database (IDB) contains student, teacher, and school data
collected in the 21 countries around the world that participated in the study. Table
2.1 lists all countries along with the codes used to identify them in the international
database. The database also contains materials that provide additional information on
its structure and content. This chapter describes the content of the database and is
divided into five major sections covering the different file types and materials included

in it.

Table 2.1: Countries participating in ICILS 2013

Countries Operational Codes
Alphanumeric Numeric
Australia AUS 36
City of Buenos Aires, Argentina ABA 32001
Chile CHL 152
Croatia HRV 191
Czech Republic CZE 203
Denmark DNK 208
Germany DEU 276
Hong Kong SAR HKG 344
Korea, Republic of KOR 410
Lithuania LTU 440
Netherlands NLD 528
Norway NOR 578
Newfoundland and Labrador, Canada CNL 9137
Ontario, Canada coT 9132
Poland POL 616
Russian Federation RUS 643
Slovak Republic SVK 703
Slovenia SVN 705
Switzerland CHE 756
Thailand THA 764
Turkey TUR 792
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2.2 Data files

The ICILS 2013 database comprises data from all instruments administered to the
students, the teachers teaching in the target grade, the school principals, and the ICT-
coordinators at the students’ respective schools. The data files include the student
responses to the computer and information literacy (CIL) achievement items and the
responses to the student, teacher, school, and ICT-coordinator questionnaires. The
files also contain the achievement scores estimated for participating students, as well
as the background variables derived for reporting study findings in the ICILS 2013
international report (Fraillon et al., 2014).

This chapter furthermore describes the format of the ICILS 2013 data files. These
are provided in SPSS format (.sav) and SAS export format (.sas7bdat) and can be
downloaded from the IEA study data repository at http://rms.iea-dpc.org/. Data files are
provided for each country that participated in ICILS 2013 and for which internationally
comparable data are available.®

The three types of ICILS 2013 data files in the database correspond to the three data
levels established in ICILS 2013: school level, student level, and teacher level. Files of the
same type include the same uniformly defined set of variables across countries. Table
2.2 shows the protocols for establishing the file names given to the various types of data
file. For example, BSGDEUI1.SAV is an SPSS file that contains Germany’s ICILS 2013
student data. Each file type contains a separate data file for each participating country.

Table 2.2: ICILS 2013 data file names

File Name Description

BSGeeell Student data file
BCGeeell School data file
BTGeeel1 Teacher data file

Note: =+ = three-character alphanumeric country code based on the ISO 3166 coding scheme
(see Table 2.1).

The SPSS files include full dictionary/meta information, that is, variable name, format
(type, width, and decimals), label, value labels, missing values, and appropriately set
measurement levels (nominal, ordinal, or scale). The dictionary information can be
accessed through the SPSS “View — Variables” menu, or in output form through the
“File = Display Data File Information” menu. SAS files include appropriate display
formats and variable labels but do not permanently store value labels in data files.

All information related to the structure of the ICILS 2013 data files as well as the source,
format, descriptive labels, and response option codes for all variables are contained in
codebook files. Each type of data file in the database is accompanied by a codebook file
in text format. The naming convention for codebook files follows the convention for
the data files as stated in Table 2.2 above, except that the file extension is “.txt”.

Students who participated in ICILS 2013 were administered two of four test modules,
each of which contained a series of tasks. Some of these tasks were multiple-choice
items, some were constructed-response items, some were automatically scored

6 Please refer to Section 1.3.4 in Chapter 1 for information on the constraints on data comparability.
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computer-skills tasks, and some were large tasks that were scored using analytic criteria.
The student data files contain the actual responses to the multiple-choice questions and
the scores assigned to the constructed-response items, the automatically scored skills
items, and the large-task criteria.

Students who participated in ICILS 2013 were also administered a questionnaire that
asked them to answer questions related to their home background and their value
beliefs, attitudes, and behaviors relevant to CIL. The student data files therefore contain
students’ responses to these questions. They also contain students’ CIL proficiency
scores (plausible values). In addition, the student data files feature a number of
identification variables, tracking variables, sampling and weighting variables, and
derived variables that were used for the analyses described in the international report.
We describe these variables later in this chapter. In the student data files, each student
has a unique identification number (IDSTUD). The IDSTUD thus uniquely identifies,
within a country, a student.

The school data files contain responses from school principals and ICT-coordinators
to the questions in the ICILS 2013 principal and ICT-coordinator questionnaires.
Although analysis with schools as investigative units can be performed, it is preferable
to analyze school-level variables as attributes of students or teachers. If you want to
perform student- or teacher-level analyses with the ICILS 2013 school data, you will
need to merge the school data files with the student or teacher data files and to use the
country and school identification variables to do so. Section 4.2 of this database guide
details the IEA IDB Analyzer’s merging procedure.

The teachers sampled for participation in ICILS 2013 were asked to complete a
questionnaire containing questions pertaining to their background and the organization
and culture of the schools they were teaching at. Remaining questions focused on
general aspects of teaching with respect to CIL. Each teacher in the teacher data files
has his or her own identification number (IDTEACH). This number therefore uniquely
identifies, within a country, a teacher.

It is important to note that in contrast to other IEA surveys, the teachers in the ICILS
2013 teacher data files constitute a representative sample of target-grade teachers in a
country. However, student and teacher data must not (and cannot) be merged at the
level of individuals because these two groups constitute separate, albeit related, target
populations. Chapter 4 of this user guide describes how the IEA IDB Analyzer software
can be used to conduct student-level analyses with teacher data.

2.3 Records included

The international database includes all records that satisfied the international sampling
standards. Data from those respondents who either did not participate or did not pass
adjudication because, for example, within-school participation was not sufficient were
removed from the final database.

More specifically, the database contains records for the following:

« All participating schools: any school where the school principal responded to
the principal questionnaire and/or the ICT-coordinator responded to the ICT-
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coordinator questionnaire has a record in the school-level files. Participation in
ICILS 2013 at school level is independent of participation at the student and/or
teacher levels for the same school.

« All participating students: any student who responded to at least one item of the
student test has a record in the student-level files, but only if at least 50 percent of the
sampled students of that school took part in ICILS 2013.

« All participating teachers: any teacher who responded to the teacher questionnaire
has a record in the teacher-level files, provided that at least 50 percent of the sampled
teachers of that school participated in the study.

Consequently, the following records were excluded from the database:

+ Schools where both the principal and the ICT-coordinator did not respond to the
questionnaire;

+ Students who could not or refused to participate or did not respond to a single item
of the student test;

+ Students who experienced a technical failure of the electronic assessment system
during test administration and were consequently unable to complete the assessment;

+ Students from those schools where less than 50 percent of the sampled students
participated;
+ Teachers who did not respond to the questionnaire;

+ Teachers from those schools where less than 50 percent of the sampled teachers
participated;

+ Students and/or teachers who were afterwards reported as not in scope, not eligible,
or excluded;

+ Students or teachers who participated but were not part of the sample; and

+ Any other records that were considered unreliable, of undocumented origin, or
otherwise in violation of accepted sampling and adjudication standards.

Any additional data collected by countries to meet national requirements were also
excluded from the international database.

For further information on the ICILS 2013 participation and sampling adjudication
requirements, refer to Chapter 7 of the study’s technical report (Fraillon et al., 2015).

2.4 Survey variables

The database contains the following information for each school that participated in
the survey:

+ The identification variables for the country and school;

+ Additional administrative variables;

+ The school principal’s responses to the principal questionnaire;

+ The ICT-coordinator’s responses to the ICT-coordinator questionnaire;

+ The school indices derived from the original questions in the principal and ICT-
coordinator questionnaires;

+ Weights and variance estimation variables pertaining to schools; and

« The database version and the date of its creation at the IEA DPC.
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For each student who participated in the survey, the following information is available:

The identification variables for the country, school, and student;

Additional administrative variables;

The student’s responses to the student questionnaire;

The student’s responses to the student test;

The student’s achievement scores for CIL;

The student indices derived from the original questions in the student questionnaire;
The weights and variance estimation variables pertaining to students; and

The database version and the date of its creation at the IEA DPC.

The information in the database for each teacher who participated in the survey is as

follows:

The identification variables for the country, school, and teacher;

Additional administrative variables;

The teacher’s responses to the teacher questionnaire;

The teacher indices derived from the original questions in the teacher questionnaire;
The weights and variance estimation variables pertaining to teachers; and

The database version and the date of its creation at the IEA DPC.

The next three sections of this chapter offer more detailed explanations of these

variables.

ANICILS 2013 data files contain several identification variables that provide information

to identify countries and entries of students, teachers, or schools. These variables are

used to link variables of one case, clusters of cases (students and teachers pertaining to

specific schools), and cases across the different types of data file. However, the variables

do not allow identification of individual schools, students, or teachers in a country.

IDCNTRY

IDCNTRY is an up to six-digit numeric country identification code based on the ISO 3166
classification shown in Table 2.1. This variable should always be used as the first linking variable
whenever files are linked within and across countries.

CNTRY
This variable indicates the three-digit alpha numeric ID code for the respective country given in
Table 2.1.

IDSCHOOL

IDSCHOOL is a four-digit identification code that uniquely identifies the participating schools
within each country. The school codes are not unique across countries, however. Schools
across countries can only be uniquely identified with the combination of IDCNTRY and
IDSCHOOL.

IDSTUD

IDSTUD is an eight-digit identification code that uniquely identifies each sampled student
within a country. Students can be uniquely identified across countries using the combination of
IDCNTRY and IDSTUD. The first four digits of IDSTUD are equal to the value of IDSCHOOL of
the student'’s school.
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IDTEACH

IDTEACH is a six-digit identification code that uniquely identifies the sampled teacher within

a country. Teachers can be uniquely identified across countries using the combination of
IDCNTRY and IDTEACH. The first four digits of IDTEACH are equal to the value of IDSCHOOL of
the teacher’s sampled school.

Table 2.3 shows the data files containing the various identification variables.

Table 2.3: Location of identification variables in the data files

Identification Variables Data File Types

BCG BSG BTG
IDCNTRY . . .
CNTRY . . .
IDSCHOOL . . .
IDSTUD .
IDTEACH .

The international database includes several variables that provide additional
information about survey administration, participation in the study, and other basic
characteristics of respondents.

ITLANGP
This variable indicates the language used in the principal questionnaire. The two-digit
alphanumeric language codes are based on the I1SO 639-1 standard.

MODEA_PrQ
This variable indicates the principal’s questionnaire mode. The variable is set to “1” if the
questionnaire was completed online. It is set to “2" if it was completed on paper.

ITLANGC
This variable indicates the language used in the ICT-coordinator questionnaire. The two-digit
alphanumeric language codes are based on the ISO 639-1 standard.

MODEA_CoQ
This variable indicates the ICT-coordinator’s questionnaire mode. The variable is set to “1” if the
questionnaire was completed online. It is set to “2" if it was completed on paper.

IDBOOK

IDBOOK identifies the specific instrument version that was administered to each student via
the electronic ICILS 2013 assessment software. The instrument versions are given a numerical
value that ranges from 1 through 12.

ITLANGS

This variable indicates the language(s) in which the CIL test was written in a country and which
each student was actually required to use when working through the assessment. The two-
digit alphanumeric language codes are based on the ISO 639-1 standard.

PARTT
This variable represents the student’s participation in the achievement test. The international
database contains only those students with PARTT = 1 (“participated”) status (see Section 2.3).
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PARTQ

This variable represents the student’s participation in the questionnaire session. It is set to “1"
for students participating in the questionnaire session. It is set to “2" for students who were
absent from the questionnaire session. Code 4 indicates that parents did not give permission
for their child to participate in the study. Code 6 is used for students who experienced a
technical failure during the electronic administration of the student questionnaire.

ITLANGT

This variable represents the language used in the teacher questionnaire. The two-digit
alphanumeric language codes are based on the ISO 639-1 standard.

MODEA_TcQ

This variable indicates the teacher’s questionnaire mode. The variable is set to “1” if the teacher
completed the questionnaire online and “2" if he or she completed it on paper.

Table 2.4 shows the data files containing the various administration variables.

Table 2.4: Location of administration variables in the data files

Administration Variables Data File Types
BCG BSG BTG
ITLANGP .
MODEA_PrQ .
ITLANGC .
MODEA_CoQ .
IDBOOK .
ITLANGS .
PARTT .
PARTQ o
ITLANGT .
MODEA_TcQ .

The names of the achievement item variables pertaining to the international test are

based on an alphanumeric code (e.g., CI2COM1). The code consists of up to eight

characters and adheres to the following rules:

The first character indicates the general study context. “C” stands for computer and
information literacy.

The second character indicates the assessment cycle when the item was first used in
ICILS 2013. It is therefore “1” for all items.

The third character represents the test module the item belongs to. “A” is used
for items in the “After-School Exercise” module, “H” belongs to “Breathing,” “B”
represents items in the “Band Competition” test module, and “S” is used for items in
the “School Trip” module.

The fourth and fifth characters indicate the item number of the test module.

The sixth character is used for multipart items. “Z” is used for items not split into
multiple parts.

The seventh digit represents the original item type. “M” represents multiple-choice
items; “O” stands for open-ended items. “A” represents items that were automatically
scored, and “C” stands for items that were manually scored. “L” is the indicator for
items belonging to a large task.
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As an example, CLA03ZM is the third item from the student test module After-School
Exercise. It is a multiple-choice item and was first developed for use in ICILS 2013.

The values assigned to each of the item variables also depended on the item format.
For multiple-choice items, numerical values from 1 through 4 correspond to response
options A through D, respectively. The scoring, whether automatic or human, of
constructed-response items and large-task criteria used a one-digit scheme, for
example, 0 for an incorrect response, 1 for a partially correct response, and 2 for a
correct response. The scoring system automatically allocated the “missing” code (Code
9) and checked whether the response showed any deviation from its initial state.

The ICILS 2013 research team produced a student computer and information literacy
(CIL) achievement scale. Chapter 11 of the ICILS 2013 technical report (Fraillon et al.,
2015) provides detailed descriptions of the ICILS 2013 scaling and the CIL achievement
scale, including its construction. The international database provides five separate
estimates of each student’s score on that scale. These are contained in the student
file. The variability between the five estimated scores, known as “plausible values,”
encapsulates the uncertainty inherent in the scale estimation process.

The plausible values for the CIL scale are the best available measures of student
achievement on that scale in the international database and should therefore be used
as the outcome measure in any study of student achievement. Plausible values can be
readily analyzed using the IEA IDB Analyzer described in detail later in this user guide.

The achievement score variable names are based on a six-character alphanumeric code
where PVI1CIL represents the first plausible value and PV5CIL represents the fifth
plausible value.

Several questions asking about various aspects of a single construct appear frequently in
the ICILS 2013 questionnaires. In these cases, the ICILS 2013 research team combined
responses to the individual items in order to create a derived variable that provided a
more comprehensive picture of the construct of interest than the individual variables
could on their own.

The international database contains scale indices derived from scaling of items, a
process typically achieved by using item response modeling of dichotomous or Likert-
type items. Questionnaire scales derived from weighted likelihood estimates (logits)
present values on a continuum with an ICILS 2013 average of 50 and a standard
deviation of 10 (for equally weighted national samples). The database also contains
other indices that were derived by simple recoding or arithmetical transformation of
original questionnaire variables.

Appendix 3 of this user guide provides a description of all derived variables included
in the international database. For further information about the scaling procedure
for questionnaire items, please refer to Chapter 12 of the ICILS 2013 technical report
(Fraillon et al., 2015).
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Variables derived from the principal questionnaire data

P_PRIV

This variable indicates whether the school is a public or private school. The codes for it are as
follows:

e Code 0 Public school

e Code 1 Private school

P_SEX

This variable indicates the sex of the school’s principal. The codes for this variable are:
e Code0 Male

e Code 1 Female

P_ICTLRN

This variable indicates whether ICT was being used for teaching and learning activities in the
school. The result of this variable indicates whether subsequent questions (specifically, 12 and
13) of the principal questionnaire needed to be answered. The codes for this variable are as
follows:

e Code0 No

e Code 1 Yes

P_NGRADE
This variable indicates the total number of different grades in the school.

P_NUMTCH

This variable indicates the total number of teachers in the school. It is calculated by adding the
number of fulltime teachers in the school to the product of parttime teachers in the school
multiplied by 0.5 (IP1GO6A + 0.5*IP1GO06B).

P_RATTCH

This variable indicates the ratio of school size and teachers. It is calculated by dividing the total
number of teachers in the school by the total number of students in the school (P_NUMTCH/
P_NUMSTD).

P_NUMTAR

This variable indicates the number of students in the target grade. It is calculated by adding
the total number of boys in the target grade to the total number of girls in the target grade
(IP1GO4A + IP1G04B).

P_NUMSTD

This variable indicates the number of students in the school. It is calculated by adding the total
number of boys in the school to the total number of girls in the school (IP1GO3A + IP1G03B).
P_EXPLRN

This variable represents a scale index for “ICT use expected of teachers—learning.” The index
was derived from variables IP1G12A, IP1G12B, IP1G12C, IP1G12H, IP1G12I, and IP1G12J.
P_PRIORH

This variable represents a scale index for “priorities for facilitating use of ICT—hardware.” The
index was derived from variables IP1G16A, IP1G16B, and IP1G16C.

P_PRIORS

This variable represents a scale index for “priorities for facilitating use of ICT—support.” The
index was derived from variables 111G16D, [11G16E, I11G16F, 11G16G, and [I11G16H.
P_VWICT

This variable represents a scale index for “views on using ICT for educational outcomes.” The
index was derived from variables IP1G09B, IP1G09C, IP1G09D, IP1GO9E, and IP1GO9F.
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Variables derived from the ICT-coordinator questionnaire data

C_EXP

This variable indicates the length of time (in years) that a school had been using/experiencing
ICT on its premises. The codes for this variable are as follows:

e Code 0 Never, we do not use computers

e Code 1 Fewer than 5 years

e Code 2 Atleast5 but fewer than 10 years

e Code 3 t10 years or more

C_ICTRES

This variable represents a scale index for “ICT resources at school.” This index was derived from
variables 111GO4A, 111G04B, I11GO5A, 111GO5B, 111GO5C, 111GO5D, 111GO5E, 111GOS5F, 111G0O5,
111G06C, and 111G0O6D.

C_HINHW

This variable represents a scale index for “ICT use hindered in teaching and learning—lack of
hardware.” This index was derived from variables I11G13A, 11G13B, 1IG13C, [IG13D, and IIG13E.

C_HINOTH

This variable represents a scale index for “ICT use hindered in teaching and learning—other
obstacles.” This index was derived from variables I11G13F, 11G13G, [11G13H, 11G13I, and
111G13J.

Variables derived from the principal and ICT-coordinator questionnaire data

C_RATCOM

This variable indicates the ratio of number of computers to school size. The variable is
calculated by dividing the total number of students in the school by the approximate number
of (school-provided) computers in the school (P_NUMSTD/I11G07A).

C_RATSTD
This variable indicates the ratio of number of (school-provided) computers available for student
use to school size. The variable is calculated by dividing the total number of students in the

school by the approximate number of (school-provided) computers available to students
(P_NUMSTD/II1GO7B).

C_RATWWW

This variable indicates the ratio of number of (school-provided) computers with connectivity
to the world wide web to school size. The variable is calculated by dividing the total number
of students in the school by the approximate number of (school-provided) computers in the
school connected to the web (P_NUMSTD/I11G07C).

C_RATSMB

This variable indicates the ratio of the number of (school-provided) smart boards in the school
to school size. The variable is calculated by dividing the total number of students in the school
by the total number of (school-provided) smart boards or interactive whiteboards in the school
(P_NUMSTD/I11G08).

Variables derived from the student questionnaire data

S_AGE
This derived variable indicates the student’s age at the time of testing, as stated by the student
in answer to questionnaire items ISTGO1A and IS1G01B.

S_FISCED

This variable indicates the highest educational level/ISCED of the father/male guardian. It was
derived (recoded) from questionnaire item IS1G11. The codes for it are as follows:

e Code 0 Did not complete <ISCED 2>

e Code 1 <ISCED 2>
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e Code2 <ISCED 3>
e Code3 <ISCED 4 or 5b>
e Code4 <ISCED 5a or 6>

S_FISCO

This variable indicates the occupation of the student’s father/male guardian. The occupation
codes are based on the ISCO-08 standard.

S_FISEI

This variable indicates the occupational status/ISEI” of the father/male guardian. This variable
was derived from the father’s/male guardian’s parental occupation code (S_FISCO).
S_FWORK

This variable indicates the paid work status of the father. It was derived (recoded) from
questionnaire item 1S1G09, and the codes for it are as follows:

e CodeO Yes
e Code1 No
S_HISCED

This variable indicates the highest level of education/ISCED of the student’s parents/guardians.
S_HISCED is calculated as the maximum of S_FISCED and S_MISCED.

S_HISEI

This variable indicates the highest occupational status/ISEl of the student’s parents/guardians.
S_HISEl is calculated as the maximum of S_FISEl and S_MISEI.

S_HOMLIT

This variable indicates the home literacy index. It was derived (recoded) from questionnaire
item IS1G12. The codes for it are as follows:

e CodeO 0-10books

Code 1 11-25 books

Code 2 26-100 books

Code 3 101-200 books

Code 4 More than 200 books

S_IMMIG

This variable indicates the student’s immigration background according to his or her parents’/

guardians’ country of birth. The variable was derived from questionnaire items ISTGO4A,

IS1G04B, IS1G04C, and the codes for it are as follows:

e Code 0 Studentand/or at least one parent/guardian born in country of test

e Code 1 Student born in country of test but both parents/guardians or only one parent/
guardian born abroad

e Code 2 Student and both parents/guardians or only one parent/guardian born abroad

S_ISCED

This variable indicates the education level/ISCED the student expected to attain. The variable
was derived (recoded) from questionnaire item IS1G03, and the codes for it are as follows:

* Code 0 Do not expect to complete <ISCED 2>

Code 1 <ISCED 2>

Code 2 <ISCED 3>

Code 3 <ISCED 4 or 5b>

Code 4 <ISCED 5a or 6>

S_MISCED

This variable indicates the highest educational level/ISCED of the student’'s mother/female
guardian. This variable was derived (recoded) from questionnaire item 1S1G08. The codes for it
are as follows:

e Code O Did not complete <ISCED 2>

e Code 1 <ISCED 2>

e Code2 <ISCED 3>

7 ISEI = International Socioeconomic Index.
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e Code3 <ISCED 4 or 5b>
e Code4 <ISCED 5a or 6>

S_MISCO
This variable indicates the occupation of the student’s mother/female guardian. The
occupation codes are based on the ISCO-08 standard.

S_MISEI
This variable indicates the occupational status/ISEl of the student’s mother/female guardian.
This variable was derived from the mother’s/female guardian’s occupation code (S_MISCO).

S_MWORK

This variable indicates the paid work status of the mother/female guardian. This variable was
derived (recoded) from questionnaire item 1S1G06. The codes for it are as follows:

e Code0 No

e Code 1 Yes

S_SEX
This variable indicates the sex of the student as stated in the student questionnaire (I1S1G02).
The codes for this variable are:

e Code 0 Boy
e Code 1 Girl
S_TLANG

This variable indicates whether the test language was spoken in the student’s home. This
variable was derived from questionnaire item IS1G05. The codes for it are as follows:

e Code 0 Otherlanguage

e Code 1 Language of test

S_ADVEFF
This variable represents the index for “ICT self-efficacy advanced skills.” The index was derived
from variables IS1G25B, IS1G25D, IS1G25G, ISTG25H, IS1G25I, IS1G25)J, and IS1G25K.

S_BASEFF
This variable represents a scale index for “ICT self-efficacy basic skills.” The index was derived
from variables IS1G25A, I1IS1G25C, IS1G25E, IS1G25F, IS1G25L, and IS1G25M.

S_TSKLRN

This variable represents a scale index for “learning ICT tasks at school.” The index was derived
from variables IS1G23A, IS1G23B, IS1G23C, IS1G23D, IS1G23E, IS1G23F, IS1G23G, and
IST1G23H.

S_USEAPP

This variable represents a scale index for “use of specific ICT applications.” The index was
derived from variables ISTG18A, IS1G18B, IS1G18C, IS1G18D, IS1G18E, IS1G18F, and
IS1G18G.

S_USELRN
This variable represents a scale index for “use of ICT during lessons at school.” The index was
derived from variables IS1G22A, IS1G22B, IS1G22C, 1S1G22D, and IS1G22E.

S_USEREC
This variable represents a scale index for “use of ICT for recreation.” The index was derived
from variables ISTG20A, IS1G208B, IS1G20D, IS1G20E, and IS1G20F.

S_USESTD

This variable represents a scale index for “use of ICT for study purposes.” The index was
derived from variables IS1TG21A, IS1G21B, IS1G21C, IS1G21D, IS1G21E, IS1G21F, IS1G21G,
and IS1G21H.
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S_USECOM
This variable represents a scale index for “use of ICT for social communication.” The index was
derived from variables IS1G19C, IS1G19D, IS1G19H, and IS1G19I.

S_INTRST

This variable represents a scale index for “interest and enjoyment in using ICT.” The index
was derived from variables ISTG26A, I1S1G26C, IS1G26E, IS1G26F, IS1G26H, 1IS1G26)J, and
IS1G26K.

S_USEINF
This variable represents a scale index for “use of ICT for exchanging information.” The index
was derived from variables ISTG19E, IS1G19F, IS1G19G, and IS1G19J.

Variables derived from the teacher questionnaire data

T_EXPT

This variable indicates the teacher’s ICT experience in terms of years of teaching. The codes for
this variable are as follows:

e Code 0 Never

e Code 1 Lessthan two years

e Code 2 Two years or more

T_SEX

This variable indicates the sex of the teacher. The codes for this variable are as follows:
e Code0 Male

e Code 1 Female

T_AGE
This derived variable indicates the teacher’s approximate age at the time of testing, as stated
by the teacher in response to questionnaire item IT1G02.

T_USEAPP

This variable represents a scale index for “use of specific ICT applications.” The index was
derived from variables IT1G0O9A, IT1G09B, IT1G09C, IT1GO9D, IT1GO9E, IT1GO9F, IT1GO9G,
IT1TGO9H, IT1G09I, IT1G09J, ITTGO9K, IT1GO9L, IT1GO9M, and ITTGO9N.

T_USELRN

This variable represents a scale index for “use of ICT for learning at school.” The index was
derived from variables IT1G10A, IT1G10B, IT1G10C, IT1G10D, IT1G10E, IT1G10F, IT1G10G,
IT1TG10H, IT1G10I, IT1G10J, IT1G10K, ITTG10L, and IT1GT10M.

T_USETCH

This variable represents a scale index for “use of ICT for teaching at school.” The index was
derived from variables IT1G11B, IT1G11C, IT1G11D, ITTGNE, IT1G11F, IT1G11G, IT1G11H,
IT1G111, IT1G11J, and IT1G11K.

T_EFF

This variable represents a scale index for “ICT self-efficacy.” The index was derived from
variables IT1GO7A, IT1G07B, IT1G07C, IT1G0O7D, IT1GO7E, IT1GO7F, IT1GO7G, IT1GO7H,
IT1GO7I, IT1G07J, IT1GO7K, IT1GO7L, IT1GO7M, and IT1GO7N.

T_EMPH

This variable represents a scale index for “emphasis on teaching ICT skills.” The index was
derived from variables IT1G12A, IT1G12B, IT1G12C, IT1G12D, IT1G12E, IT1G12F, IT1G12G,
IT1G12H, IT1G12l, IT1G12J, IT1G12K, and IT1G12L.

T_VWPOS

This variable represents a scale index for “positive views on using ICT in teaching and learning.”
The index was derived from variables IT1G13A, IT1G13C, IT1G13E, IT1G13G, IT1G13l, IT1G13J,
IT1G13L, and IT1G13N.
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T_VWNEG

This variable represents a scale index for “negative views on using ICT in teaching and
learning.” The index was derived from variables IT1G13B, IT1G13D, IT1G13F, IT1G13H,
IT1G13K, IT1G13M, and IT1G130.

T_RESRC

This variable represents a scale index for “computer resources at school.” The index was
derived from variables IT1G14B, IT1G14C, IT1G14D, IT1G14E, IT1G14G, and IT1G14H.

T_COLICT

This variable represents a scale index for “collaboration between teachers in using ICT.” The
index was derived from variables IT1G16A, IT1G16B, IT1G16C, IT1G16D, and IT1G16E.

To allow for calculation of the population estimates and correct jackknife variance
estimates, the data files provide sampling and weighting variables. Further details about
weighting and variance estimation appear in Chapter 3 of this guide.

Each record in the international database contains one or more variables that reflect
the record’s selection probabilities (or base weights) and nonresponse adjustment(s).
The last character of the variable name indicates the data type (student = S, teacher =T,
school = C). The weights and weighting factors differ depending on the data type. The
only value identical in all three types of datasets is the value for the school base weight
(variable WGTFACI). This is because the school sampling comprised universally the
first sampling stage and is therefore independent of data type. Each data file contains an
estimation or final weight variable. Each such variable starts with the letters “TOT” (i.e.,
the product of all other weight variables) and must be used for single-level analyses.

The weight variables included in the ICILS 2013 international database are the following:

TOTWGTC
This variable indicates the total school weight.

WGTFACH1
This variable indicates the school base weight.

WGTADJ1C
This variable indicates the school nonparticipation adjustment for school-level data analyses.

TOTWGTS
This variable indicates the total student weight.

WGTADJ1S
This variable indicates the school nonparticipation adjustment for the student survey.

WGTFAC3S
This variable indicates the student base weight.

WGTADJ3S
This variable indicates the student nonparticipation adjustment.

TOTWGTT
This variable indicates the total teacher weight.

WGTADJ1T
This variable indicates the school nonparticipation adjustment for the teacher survey.
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WGTFAC2T
This variable indicates the teacher base weight.

WGTADJ2T
This variable indicates the teacher nonparticipation adjustment.

WGTFAC3T
This variable indicates the teacher multiplicity adjustment.

Table 2.5 shows the availability of these weight variables in the data files.

Table 2.5: Location of weighting variables in the ICILS 2013 international database

Weighting Variables Data File Types

BCG BSG BTG
WGTFACT . . .
TOTWGTC .
WGTADJ1C .
TOTWGTS .
WGTADJ1S .
WGTFAC3S* .
WGTADJ3S .
TOTWGTT .
WGTADJ1T .
WGTFAC2T .
WGTADJ2T .
WGTFAC3T .

Note: *In a few schools in the Netherlands and Switzerland, intact classrooms were sampled instead
of single students. For these countries, a classroom’s selection probability is reflected in the variable
WGTFACS3S. For details regarding this matter, see Chapter 7 of the ICILS 2013 technical report (Fraillon
etal., 2015).

Because all statements about any ICILS 2013 population are based on sample data,
they can only be made with a specific degree of certainty. Standard errors reflect how
accurate an estimate is, and they should always be reported in any analysis of ICILS
2013 data. Also, because ICILS 2013 used a stratified complex design to draw samples,
calculating standard errors of estimates is not as straightforward as it would be with
respect to simple random samples. In addition, standard software packages might not
support these calculations.

A variance estimation method that considers the structure of the data is the jackknife
repeated replication (JRR) method. The ICILS 2013 international database contains
variables that support the implementation of this method (i.e., “jackknife zone,”
“jackknife replicate,” “replicate weights”); we strongly encourage database users to use
them. The IEA IDB Analyzer automatically recognizes the data structure of ICILS 2013

and reports correct standard errors for all estimates.

The international database includes the following variance estimation variables (or
“jackknife variables”).
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JKZONEC

This variable indicates the jackknife zone to which a school is assigned for school-level data
analysis.

JKREPC

This variable indicates the jackknife replicate to which a school is assigned for school-level data
analysis.

CRWGT1 to CRWGT75
These variables indicate the jackknife replicate weights variables (1-75) for the school survey.

JKZONES
This variable indicates the jackknife zone to which the students in a school are assigned.

JKREPS
This variable indicates the jackknife replicate to which the students in a school are assigned.

SRWGT1 to SRWGT75
These variables indicate the jackknife replicate weights variables (1-75) for the student survey.
JKZONET

This variable indicates the jackknife zone to which the teachers in a school are assigned.

JKREPT
This variable indicates the jackknife replicate to which the teachers in a school are assigned.

TRWGT1 to TRWGT75
These variables indicate the jackknife replicate weights variables (1-75) for the teacher survey.

Table 2.6 shows the availability of the variance estimation variables in the data files.

Table 2.6: Location of variance estimation variables in the international database

Variance Estimation Data File Types

Variables BCG BSG BTG
JKZONEC .

JKREPC .

CRWGT1 to CRWGT75 .

JKZONES .

JKREPS .

SRWGT1 to SRWGT75 .

JKZONET .
JKREPT .
TRWGT1 to TRWGT75 .

IDSTRATE & IDSTRATI

IDSTRATE and IDSTRATI are variables that reflect the stratification schemes used for school
sample selection. IDSTRATE identifies the explicit strata and IDSTRATI the implicit strata from
which the participating schools were sampled. The codes assigned to these two variables
vary from country to country and are documented in Appendix 4 of this user guide. For more
details on stratification, see Chapter 6 of the ICILS 2013 technical report (Fraillon et al., 2015).
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Information about the version number of the international database and the date of its
creation at the IEA Data Processing and Research Center (DPC) in Hamburg, Germany
is contained in the database creation variables. These variables are included in all data

files.

VERSION

A system of database version numbers was used throughout the data-processing process. The
version number of the ICILS 2013 final database is “3.2" or higher.

DPCDATE
The date specifies when the IEA DPC produced the data file.

2.5 Coding of missing data

A subset of the values for each variable type was reserved for specific codes related
to different categories of missing data. We recommend that you read this section of
Chapter 2 particularly carefully because the way in which these missing codes are used
can have major consequences for analyses.

Omitted or invalid response codes (SPSS: 9, 99, 999, ...; SAS: .)

“Omitted” response codes were used for questions or items that a student, teacher, or school
principal should have answered but did not. Thus, an omitted or invalid response code was
assigned when an item was left blank, when a response was provided but was uninterpretable,
or when the respondent chose more than one option to a multiple-choice question. The length
of the omitted response code given to a variable in the SPSS data files depends on the number
of characters needed to represent the variable. For example, the omitted code for a one-digit
variable is “9" whereas the omitted code for three-digit variables would be “999."

Not administered response codes (SPSS: 8, 98, 998, ...; SAS: .A)

Specific codes were assigned to items that were “not administered” to distinguish these from
data that were missing due to nonresponse. In general, the not administered code was used
when an item wa