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CHAPTER 1:

Overview of the IEA International Civic
and Citizenship Education Study 2016

Ralph Carstens and Wolfram Schulz

Overview

The International Association for the Evaluation of Educational Achievement (IEA) International
Civic and Citizenship Education Study (ICCS) 2016 investigated the ways in which young people
are prepared to undertake their roles as citizens in a range of countries in the second decade
of the 21st century. It studied students’ knowledge and understanding of civics and citizenship,
as well as their attitudes, perceptions, and activities related to civics and citizenship. Based on
nationally representative samples of students, the study further examined differences among
countries in relation to these outcomes of civic and citizenship education, and explored how
cross-national differences relate to student characteristics, school and community contexts, and
national characteristics.

Buildingon IEA's previous studies of civiceducation, the IEA established ICCSinorder to meet the
need for continuing research on civic and citizenship education and as a response to widespread
interest in conducting regular international assessment of this field of education. As the second
cycle of this study, ICCS 2016 is a continuation and an extension of ICCS 2009, intended as an
exploration of the enduring and emerging challenges of educating young people in a world where
contexts of democracy and civic participation continue to change at the national, regional, and
global levels. ICCS 2016 extends the scope previous assessments, but is designed to maintain
continuity with ICCS 2009, enabling enduring aspects of civic and citizenship educational contexts,
processes, and outcomes to be measured, while supporting comparison of outcomes and contexts
between 2009 and 2016. Some key materials and variables are statistically linked to enable
changes to be investigated.

ICCS 2016 addressed the following research questions (see Schulz, Ainley, Fraillon, Losito, &
Agrusti, 2016):

(1) Theway civic and citizenship education is implemented in participating countries, including
the aim and principles for this learning area, the curricular approaches chosen to provide it,
and changes and/or developments since 2009.

(2) The extent of students’ knowledge and understanding of civics and citizenship, and the
factors associated with its variation across and within countries.

(3) Students’ current and expected future involvement in civic-related activities, their
perceptions of their capacity to engage in these activities, and their perceptions of the value
of civic engagement.

(4) Students’ beliefs about contemporary civil and civic issues in society, including those
concerned with civic institutions, rules, and social principles (democracy, citizenship, and
diversity), as well as their perceptions of their communities and threats to the world’s
future.

(5) The ways in which schools organize civic and citizenship education, with a particular focus
on general approaches, the processes used to facilitate civic engagement, interaction with
their communities, and schools’ and teachers’ perceptions of the role of this learning area.

ICCS 2016 gathered data from more than 94,000 students in their eighth year of schooling in
about 3800 schools from 24 countries. Most of these countries had participated in ICCS 2009.
The student data were augmented by data from more than 37,000 teachers in those schools and
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by contextual data collected from school principals and national research centers. An additional
European student questionnaire in ICCS 2016 gathered data from almost 53,000 students in
14 European countries and one benchmarking participant (North Rhine-Westphalia, Germany).
The Latin American student questionnaire in ICCS 2016 gathered data from more than 25,000
students in five Latin American countries.

All materials for the study were developed with reference to the ICCS 2016 assessment framework
(Schulz et al., 2016). Initial results were reported in the ICCS 2016 international report (Schulz,
Ainley, Fraillon, Losito, Agrusti, & Friedman, 2018b), the European report (Losito, Agrusti, Damiani,
& Schulz, 2018), and the Latin American report (Schulz, Ainley, Cox, & Friedman, 2018a). A user
guide describes the organization, content, and use of the international database from a practical
perspective (Kohler, Weber, Brese, Schulz, & Carstens, 2018).

ICCS 2016 was organized and carried out by a consortium of three partner institutions, which
closely cooperated with the national research coordinators (NRCs) from the participating
countries: (i) the Australian Council for Educational Research (ACER) in Melbourne acted as the
international study center, with responsibilities for the general development of study design,
assessment framework and international student instruments; (i) the IEA in Hamburg acted as
the project coordination center, with responsibilities for data processing, sampling, scaling, data
analysis and general coordination activities; and (iii) the Laboratorio di Pedagogia Sperimentale
(LPS) at the Roma Tre University in Rome was the associated study center, with responsibilities
for the development of the teacher and school surveys and a European regional module.

Dedicated groups were established to help manage the study, including: (i) a joint management
committee (JMC) composed of key staff from all centers involved in the consortium, and (i) a
project advisory committee (PAC); individual experts were also consulted. NRCs played a crucial
role in this study, as they coordinated the work of the national research centers, oversaw the local
implementation of survey procedures, and contributed to the development of the assessment
framework, instruments and reporting through a series of face-to-face meetings, and through a
regular communication network established by the international project team.

The next sections provide a compressed overview of key parameters for ICCS 2016, followed by
a description of the contents of this technical report. More detailed information on the study’s
design, implementation, results, and any limitations are provided in the further chapters of this
report andinthe assessment framework (Schulzet al., 2016), the international and regional reports
(Losito et al.,, 2018; Schulz et al., 2018a,b), and the user guide (Kohler et al., 2018).

This ICCS 2016 technical report provides a comprehensive account of the conceptual,
methodological, and analytical implementation of the study, which should complement the other,
substantive publications. Using all these publications in combination will allow researchers and
analysts to understand the procedures used and correctly undertake new analyses.

Participating countries, populations, and sample design

Twenty-four countries® participated in ICCS 2016. Sixteen of those countries were from Europe,
fivefrom Latin America, and three from Asia. In two of the participating countries, only sub-national
entities participated. In Belgium, ICCS 2016 was implemented only in the Flemish education
system. In Germany, one state (Land), North Rhine-Westphalia, took part in as a benchmarking
participant. As is the case with other |[EA studies, participation in ICCS is open to all IEA member
countries and affiliated countries and education systems. Each country decides whether or not it
will participate in an IEA study.

1 In this report, the term “country” refers to both the countries and the sub-national entities within countries that
participated in the study.
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The student and teacher population definitions and sampling methods were the same as those
used in ICCS 2009. The ICCS student population is defined as all students in Grade 8 (students
approximately 14 years of age), provided that the average age of students in this grade was 13.5
years or above at the time of the assessment. If the average age of students in Grade 8 was below
13.5 years, Grade 9 became the target population. The population for the ICCS teacher survey
was defined as all teachers teaching regular school subjects to students enrolled in the country’s
target grade at each sampled school.

The school samples were designed as stratified two-stage cluster samples; schools were randomly
selected at the first stage with probability proportional to size, and intact classrooms were
sampled at the second stage. Typically, each country aimed for a sample size of 150 schools, the
total number of sampled students ranging between 3000 and 4500. Furthermore, ICCS aimed to
sample 15 teachers from all teachers teaching the target grade at each sampled school.

As inother IEA studies, sample participation requirements for both student and teacher surveys
were 85 percent participation of the selected schools and 85 percent of the selected students
within the participating schools, or a weighted overall participation rate of 75 percent. Countries
that did not meet the required response rates, even after replacement, are reported separately
below the main section of each table.

Study framework

The ICCS 2016 assessment framework (Schulz et al., 2016) provided the conceptual underpinnings
for the study. The 2016 framework was developed as an extension and refinement of the ICCS
2009 framework (Schulz, Fraillon, Ainley, Losito, & Kerr, 2008). This approach not only supported
the measurement and ongoing reporting of core elements of ICCS (as measured and reported in
ICCS 2009) but also allowed consideration of the newer, often global, developments likely to have
influenced civic and citizenship education since ICCS 2009.

The structure of the ICCS 2016 framework and the suggested analytical implications of this
structure are consistent with the corresponding features of the ICCS 2009 framework. The 2016
framework differs from the 2009 framework only in terms of the addition of new content areas
and some revisions to content within the framework.

The 2016 framework consists of two parts:

e Thecivicsand citizenship framework outlines the outcome measures addressed by the cognitive
test and the international and regional student questionnaires;

e The contextual framework maps the contextual factors expected to influence outcomes and
explain their variation.

The civics and citizenship framework is organized around three dimensions.

o A content dimension specifying the subject matter to be assessed within civics and citizenship
(with regard to both affective-behavioral and cognitive aspects);

o Acognitive dimension describing the thinking processes to be assessed in the student test;

o An dffective-behavioral dimension describing the types of student perceptions and activities
measured by the student questionnaire.
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The four content domains in the ICCS assessment framework are civic society and systems, civic
principles, civic participation, and civic identities. Each of these contains a set of sub-domains that
incorporate elements referred to as “aspects” and “key concepts.

o Civic society and systems (three sub-domains): (i) citizens (roles, rights, responsibilities, and
opportunities), (ii) state institutions (those central to civic governance and legislation), and
(iii) civil institutions (the institutions that mediate citizens’ contact with state institutions and
allow citizens to pursue many of their roles in their societies).

o Civic principles (four sub-domains): (i) equity (all people having the right to fair and just
treatment), (i) freedom (of belief, of speech, from fear, and from want), (iii) sense of community
(sense of belonging, connectedness, and common vision among individuals and communities
within a society), and (iv) rule of law (equal and fair application of the law to all; separation of
powers and legal transparency).

o Civic participation (three sub-domains): (i) decision-making (organizational governance
and voting), (ii) influencing (debating, demonstrating, developing proposals, and selective
purchasing), and (iii) community participation (volunteering, participating in organizations,
keeping informed).

« Civic identities (two sub-domains): (i) civic self-image (individuals” experience of their place in
each of their civic communities), and (i) civic connectedness (sense of connection to different
civic communities and the civic roles individuals play within each community). ICCS also
includes global citizenship as a key concept relating to students’ civic identities.

The two cognitive processes in the ICCS framework are:

e Knowing: This refers to the learned civic and citizenship information students use when
engaging in the more complex cognitive tasks that help them make sense of their civic worlds.

e Reasoning and applying: This refers to the ways in which students use civic and citizenship
information to reach conclusions that are broader than the contents of any single concept.
This process also refers to how students use these conclusions in real-world contexts.

The assessment framework identified the different types of student perceptions and behaviors
relevant to civics and citizenship along two affective-behavioral domains: (i) attitudes, and (ii)
engagement.

o Attitudes: These refer to judgments or evaluations regarding ideas, persons, objects, events,
situations, and/or relationships. They include students’ beliefs about democracy and
citizenship, students’ attitudes toward the rights and responsibilities of groups in society, and
students’ attitudes toward institutions.

e Engagement: This refers to students’ civic engagement, students’ expectations of future civic-
related action, and students’ dispositions to actively engage in society (interest, sense of
efficacy). The notion of engagement includes concepts such as preparedness to participate
in forms of civic protest, anticipated future political participation as adults, and anticipated
future participation in citizenship activities.

The ICCS 2016 research team, in close collaboration with participating countries, identified
three areas of civic and citizenship education that warranted a stronger profile in ICCS 2016
than they had been afforded in ICCS 2009. The likely relevance of this content in future cycles of
ICCS also influenced its inclusion.

o Environmental sustainability in civic and citizenship education: Over recent decades, countries
have increasingly concluded that responsible citizenship includes regard for the environment
and its long-term protection, requisite for future sustainable development. Today, many
education systems emphasize protection of the environment or education for environmental
sustainability in their citizenship curricula.



OVERVIEW OF THE IEA INTERNATIONAL CIVIC AND CITIZENSHIP EDUCATION STUDY

» Social interaction at school: Reviews of civic and citizenship education curricula across countries
suggest that at the outset of the 21st century a large number of countries were emphasizing
the non-formal aspects of civic learning through participation and engagement or social
interaction within their schools. Scholars studying this learning area have also started to give
greater recognition to the role of social learning within schools.

e The use of social media for civic engagement: Research continues to emphasize the growing
importance of social media on civic life and to provide evidence of how these media influence
young people’s engagement in society.

Instruments and data collection

ICCS 2016 comprised the following instruments administered to students, teachers, school
principals, and national centers:

e FEighty-eight items measuring civic and citizenship knowledge, analysis, and reasoning
contained in the student cognitive test were assigned to eight booklets (each of which contained
three of a total eight 11-item clusters) according to a balanced rotated design. Each student
completed one of the 45-minute booklets. The test items were generally presented with
contextual material that served as a brief introduction to each item or set of items.

o The student questionnaire took between 30 and 40 minutes to complete and was used to obtain
students’ perceptions about civics and citizenship, and information about each student’s
background.

o The teacher questionnaire (designed to take about 30 minutes) asked respondents about their
perceptions of civic and citizenship education in their schools. It also asked them to provide
information about their schools” organization and culture, as well as their own teaching
assignments and backgrounds.

e The school questionnaire, which also took 30 minutes to complete, asked school principals to
provide information about school characteristics, school culture and climate, and the provision
of civic and citizenship education in the school.

o National research coordinators (NRCs) compiled and synthesized the information procured
from national experts in response to an online national contexts survey. This information
concerned the structure of the education system, civic and citizenship education in the
national curricula, and recent developments in civic and citizenship education.

Inadditiontothe international and regional instruments, ICCS 2016 offered several international
options within the questionnaires and invited the national centers to consider using them. These
options contained items concerning students’ ethnicity, household composition, and religion, and
a number of specific questions for teachers of civic and citizenship education.

The regional instruments, an innovative feature first introduced in ICCS 2009, were again made
available to countries in regions with five or more participating countries, in ICCS 2016 this was
the case for Europe and Latin America.? The purpose of regional instruments in ICCS is to allow
collection of region-specific aspects of civic and citizenship education. The questions in the ICCS
2016 regional instruments, which took roughly 15 minutes to answer, focused on particularissues
associated with civics and citizenship in the respective geographical region.

The ICCS 2016 design included three major components - a pilot study, a field trial and the main
survey. As preparation for the more qualitative pilot study, the international research team asked
participating countries to establish focus groups that included students, teachers, and principals,

2 An Asian regional component was not included in ICCS 2016 at the international level, however, the three countries
in the Asian region re-administered the ICCS 2009 regional questionnaire as a national option under their own
responsibility.
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with the aim to discuss any proposed new materials in terms of, for example, relevance, clarity
and answerability. The field trial followed a quantitative approach that required all participating
countriestorunatrial datacollectionaccording to the standardized procedures outlined in manuals
and other related guidance materials.

The main survey data collection eventually took place in the 24 participating countries between
October 2015 and June 2016. The survey was carried out in countries with a Southern Hemisphere
school calendar between October and December 2015, and in those with a Northern Hemisphere
school calendar between February and June 2016. These collection phases were followed by data
processing and cleaning starting in mid-2016, then weighting, adjudication item analysis, scaling,
and eventually reporting in November of 2017. The further chapters in this report provide a
detailed account of these activities.

Links and key changes from ICCS 2009

ICCSbuilds on previous IEA studies of civiceducation andis aresponse to the challenge of educating
young people in changing contexts of democracy and civicengagement. The first IEA study of civic
education was conducted as part of the Six Subject Study, with data collected in 1971 (Torney,
Oppenheim, & Farnen, 1975). The second study, the IEA Civic Education Study (CIVED), was
carried out in 1999 (Torney-Purta, Lehmann, Oswald, & Schulz, 2001; Torney-Purta, Schwille, &
Amadeo, 1999); an additional survey, of upper-secondary students, took place in 2000 (Amadeo,
Torney-Purta, Lehmann, Husfeldt, & Nikolova, 2002). A technical report detailed the design and
implementation (Schulz & Sibberns, 2004).

ICCS 2009 was designed in a way that provided explicit links to CIVED, yet more as a baseline
study for continuous and sustainable study cycles. The main results from this study were reported
in Schulz, Ainley, Fraillon, Kerr, & Losito (2010). Like its predecessor, ICCS 2009 included a student
test of civic knowledge and understanding, as well as questionnaires for students, teachers, and
school principals. ICCS 2009 adopted the term civic and citizenship education to emphasize a
broadening of the concepts, processes, and practices that had occurred in this area of educational
provisionsince the turn of the century. Asis common in [EA studies, atechnical report documented
the design and implementation of ICCS 2009 (Schulz, Ainley, & Fraillon, 2011).

The test design established for ICCS 2009 included provision for a set of secure common items
that makes it possible to compare the test performance of students in countries participating in
across ICCS cycles. Twenty-one of the countries that participated in ICCS 2009 also participated
in ICCS 2016. About half of the student test items used in ICCS 2016 were secure items from
ICCS 2009. The ICCS 2016 questionnaires, in particular the international and regional student
instruments, also include a large number of items (with identical format and wording) which allow
areview of changes over time between the first two ICCS cycles.

Although 21 countries participated in both ICCS 2009 and ICCS 2016, the international and
regional reports present only the changes for those countries where data collection met the
technical standards associated with sampling, instrument preparation, field operations, scoring,
and data management during both cycles. This means that the reporting of changes over time does
not cover all 21 countries or all questions and instruments. The number of countries included in
comparisons of data collected by the various questions and instruments consequently vary.
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Outline of the technical report

This report is structured so as to provide comprehensive technical information about the
conceptual, methodological, and analytical aspects of ICCS 2016. Following this overview there
is aseries of chapters that provide detailed information about different aspects of ICCS 2016 and
its implementation in a chronological order from the conceptual and instrument development at
the beginning of the study to data processing, analysis and reporting towards the end.

Chapters 2, 3, and 4 are concerned with the development, adaptation and translation of
instruments. Chapter 2 provides information about the development and properties of the
ICCS 2016 cognitive test, while Chapter 3 describes the development and properties of the
international questionnaires, including the student questionnaire, the teacher questionnaire,
the school questionnaire, the European student questionnaire, the Latin American student
questionnaire, and the national contexts survey. Chapter 4 describes the procedures for the
translation and adaptation of any instruments. A description of the actual adaptations made to
the international materials is included in the study’s user guide (Kéhler et al., 2018).

Chapters 5 and 9 are concerned with aspects of sampling before and after collection. Chapter
5 describes the sampling design, national variations, and implementation, while Chapter 9
documents the weighting and adjudication procedures that were used to ensure the results
from ICCS 2016 represented the defined populations in each country.

Chapters 6 and 7 are concerned with the survey implementation in the field. Chapter 6
describes the field operation procedures and the process of preparing data files at the country
level. Chapter 7 documents the quality control protocols and observation procedures that
were used during the ICCS 2016 data collection.

Chapters 8, 10, 11 and 12 document the post-collection work, in particular the psychometric
and statistical analyses used in this study. Chapter 8 provides an account of data management
and the iterative building of the international databases. Chapter 10 reports on the scaling
procedures for the cognitive test, so how responses to the items were used to construct
scores on the civic knowledge scale. Chapter 11 describes the methods and procedures
used to derive scales from sets of questionnaire items, and Chapter 12 provides an account
of how the study results were reported, including the types of statistical analyses that were
conducted to produce the reporting tables.

Finally, the technical report also contains a set of appendices including:

Lists of the organizations and individuals involved in ICCS (Appendix A);
Characteristics of national samples (Appendix B);

Descriptions of civic knowledge test items and their allocations to proficiency levels, noting
that the majority of items will remain secure for use in future ICCS cycles (Appendix C);

A mapping of questionnaire items common to ICCS 2009 and 2016 (Appendix D); and

Tables with coding information for the items in the questionnaires and the test (Appendix E).
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CHAPTER 2:

ICCS test development

Julian Fraillon

Overview

The ICCS civic knowledge assessment was developed over an 18-month period from February
2013toAugust 2014. The ICCS 2016 test development was conducted by the International Study
Center (ISC) at the Australian Council for Educational Research (ACER) in collaboration with
the study’s national research coordinators (NRCs), and the Project Advisory Committee (PAC).

This chapter provides adetailed description of the test-development process, review procedures,
and the test design implemented for the ICCS 2016 field trial and main survey (Table 2.1).

Table 2.1: Test development process timeline

Year Month Group Activity
2013 February ICCS International Study Center Establishment of test specifications
2013 June First meeting of National Review of proposed test development process and
Research Coordinators test specifications
(Hamburg) Item development workshop
2013 June ICCS International Study Center Drafting, review and refinement of test items
Call for item submissions by NRCs and PAC members
2014 January National Research Coordinators Web-based item review
and Project Advisory Committee
2014 February Selected countries Pilot testing
2014 March ICCS International Study Center Item revision based on web-based review and pilot testing
2014 | April First meeting of Project Advisory Review of items proposed for inclusion in field trial test and
Committee (Philadelphia) confirmation of test design
2014 April ICCS International Study Center Item revision based Project Advisory Committee review
2014 May Second meeting of National Review of items proposed for inclusion in field trial test and
Research Coordinators (Brussels) confirmation of test design
2014 | July ICCS Field Trial Scoring Trainers Review of field trial scoring guides for constructed-
(Hamburg) response items (as part of scoring training)
2014 July ICCS International Study Center Revision of field trial scoring guides for constructed-
response items
2015 February ICCS International Study Center Analysis of field trial item data and recommendations for
items to be included in main survey test (field trial analysis
report)
2015 April Second Meeting of Project Review of field trial analysis report and recommendations
Advisory Committee (Chicago) for test design and items proposed for inclusion in main
survey
2015 May Third meeting of National Review of field trial analysis report and recommendations
Research Coordinators (Tallin) for test design and items proposed for inclusion in main
survey
2015 July ICCS Main Survey Scoring Review of main survey scoring guides for constructed-
Trainers (Hamburg) response items (as part of scoring training)
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Test scope and format

ICCS Assessment framework

The cognitive test items for this study were developed with reference to the ICCS 2016 assessment
framework (Schulz, Ainley, Fraillon, Losito, & Agrusti, 2016) and designed to measure a single trait
labeled civic knowledge in the international reports on ICCS 2016 (Schulz, Ainley, Fraillon, Losito,
Agrusti, & Friedman, 2018). The manner in which civic knowledge was expressed through the ICCS
testitems required students to apply the cognitive processes to the civics and citizenship content
as described in the assessment framework.

Each test item developed for ICCS 2016 was mapped to both the civics and citizenship content
and cognitive process required by students to respond correctly to the item.

The ICCS 2016 assessment framework includes four content and two cognitive domains. The
four content domains are:

o Civicsociety and systems;

o Civic principles;

o Civic participation;

o Civicidentities.

The two cognitive domains are:
e Knowing;

e Reasoning and applying.

Test item descriptions

The testitems were presented in units consisting, in most cases, of some form of stimulus material
(such as text or animage) followed by one or more items relating to the context established by the
stimulus. On average, there were 1.2 items per unit in the main survey test instrument.

Twoitemformats were used: 79 of 88 test items in the final item pool had a multiple-choice format
with four response options; the remaining nine items were constructed-response items for which
students were required to write between one and three sentences.

Test development process

The cognitive test-item and instrument development process consisted of a series of stages. These
stages followed one another sequentially. However, the iterative and collaborative nature of the
overall process meant that some materials were reviewed and revised within particular stages
more than once.

Test specifications planning

The item development process began formally with the development of draft test specifications.
These outlined the proposed approximate number of items planned for use in the main survey,
incorporating the available secure trend items from ICCS 2009, as well as specifying the target
number of items by format (multiple-choice or constructed-response) and by the content and
cognitive domains specified in the assessment framework (Tables 2.2 and 2.3).

The test specifications were developed with the intention of having the ICCS 2016 main survey item
pool match the proportions of items by domain and item format match those established for ICCS
2009 (see final two columns of Table 2.3). The proposed test specifications and item development
plan were presented to and approved by NRCs at the first meeting of NRCs in June 2013.
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Table 2.2: ICCS 2016 item development plan by item format

Items Pilot study Field trial Main study
Secure ICCS 2009 trend items (total -20% multiple ~22 ~30—35+
choice, 10% constructed response )

New multiple choice items ~100 ~80 ~50
New constructed response items ~10 ~8 ~4—5
Total ~110 ~110 ~84—90

Table 2.3: ICCS 2016 item development plan by content and cognitive domain

Domain ICCS 2016 new ICCS ICCS 2016 ICCS
items (n) 2009 main survey items | 2009
) i i secure items
Pilot Field Main - Total Total (%)
trial | survey | iams (n) (n) (%)
Content domain | 1: Civic society and systems 52 42 26 8 34 40 39
2: Civic principles 32 26 16 12 28 33 33
3: Civic participation 20 16 9 10 19 22 23
4: Civic identities 6 4 3 2 5 6 6
Total 110 88 54 32 86 100~ 100~
Cognitive domain | 1: Knowing &7 29 18 3 21 24 24
2: Reasoning and applying 73 59 36 29 65 76 76
Total 110 88 54 R 86 100~ 100~

Note:
*Some percentages may not add to 100%, due to rounding.

Incorporating ICCS 2009 secure trend items in ICCS 2016

ICCS 2009 included a set of 17 secure items from CIVED (the previous IEA Civic and Citizenship
Education Study conducted in 1999). These 17 items were used as the basis for reporting
achievement trends on the CIVED scale in countries that participated in both CIVED and ICCS
2009 (see Schulz, Ainley & Fraillon, 2011). The 17 CIVED items were included as asingle cluster in
ICCS 2009 and the entire cluster was released following the publication of the ICCS 2009 results.

The ICCS 2009 and ICCS 2016 assessment frameworks specified broader test content than that
of CIVED. Sixteen of the CIVED items included in ICCS 2009 were mapped to the civic society
and systems content domain and 14 of the 17 items mapped to the knowing cognitive domain in
the ICCS 2009 and the ICCS 2016 assessment frameworks. All 17 items were multiple-choice.

When the ICCS 2009 items were developed, the balance of items by content and cognitive domains,
and by item format planned for in the test specifications was met for the total item pool including
the 17 CIVED items. The net result of this, together with the inclusion of the CIVED items in ICCS
2009 as an intact cluster (and their subsequent release), meant that the ICCS 2009 secure item
pool and test clusters available for use in ICCS 2016 had a relative under-representation of items
mappingto the civic society and systems content and knowing cognitive domains when compared to
the test specifications. We planned to correct the imbalance in the item pool by developing slightly
higher proportions of items mapping to the civic society and systems content and knowing cognitive
domains than the specified total target proportions in the framework (see Table 2.3).
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In order to create test clusters that met the planned test specifications for content, cognitive
processes and item format, we decided to disassemble the ICCS 2009 clusters and redistribute
the secure trend items across the ICCS 2016 field trial item clusters. This would result in each
ICCS 2016 item cluster having a combination of new and secure trend items. We planned to
use the field trial data to determine whether or not the reconfiguration had any effect on the
measurement properties of the ICCS 2009 secure trend items. If no effect was found then
we planned to use a similar reconfiguration of the clusters for the ICCS 2016 main survey.
The IEA Technical Executive Group (TEG) and ICCS 2016 NRCs supported this decision.

NRC item development workshop

Anitem development workshop was conducted as part of the first meeting of NRCs in June 2013
in Hamburg. At this workshop, national representatives were provided with information about
the framework and procedures for ICCS 2016 test development, as well as the test specifications.
Participantsdrafted itemsinsmallworking groups. The workshopinvolved the following activities:

e Areview of the content of the assessment framework to ensure a common understanding of
the fundamental civics and citizenship constructs;

e Areview of the test specifications and the assessment framework to guide the development of
new items;

e Confirmation of the necessary properties of test-item stimuli, including issues relating to
ensuring cultural sensitivity and avoiding potential biases (such as cultural or gender bias);

o Confirmation of item formats, scoring guide formats, and test development systems, including
the online item review process;

e Anintroduction to the principles of cognitive test-item development;

e The opportunity to discuss and consider any cognitive test items that NRCs had brought to
the workshop;

e Test-item development in small groups; and

e Aninvitation for NRCs to develop cognitive test items and submit them to the ISC for further
consideration.

Stimulus selection and preliminary item development

The focus of this preliminary stage of item development was on establishing authentic, viable, and
relevant contexts for items to assess the content specified in the assessment framework. Stimulus
materials, contexts, and item ideas were developed internally at the ISC. NRCs and members of
the PAC submitted a small number of contexts and ideas, some of which had been created at the
item-development workshop.

These materials were submitted to the ISC where the test-development team assessed them for
their suitability for further development. This work included evaluating the extent to which these
materials were appropriate for civic and citizenship assessment purposes and their suitability for
the target student population. The team also reviewed these materials with respect to the range
of contexts and themes that they covered.

Materials selected for further development were subsequently refined (as required), and the
related items were developed by a test developer responsible for a particular unit (stimulus, items,
and scoring guides). Once the project researchers had developed their respective units to the
degree that they considered them to be complete, they submitted their units to a quality control
process called “paneling”
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Paneling

Panelingis ateam-based approachtoreviewing assessment materials. This rigorous quality-control
mechanism is employed during the development of assessment materials. Paneling is a process
that recognizes the importance of exposing material to multiple viewpoints. During this process,
asmall group of test developers (between three and six) jointly review material that one or more
of them has developed. The review leads to acceptance, modification, or rejection.

Panel participants compare their answers tothe questions and raise issues about the questions and
the material. Arobust discussionis required to ensure that the selected items perform as intended.

The following questions provide a summary of the issues that formed the focus of the evaluation
of the item material developed for ICCS 2016. The relevance of each evaluation issue varied
according to the individual characteristics of the material under consideration.

Content validity

e How did the material relate to the ICCS 2016 test specifications?

e Did the questions test the content and cognitive processes described in the assessment
framework?

e Didthe questions relate to the essence of the stimulus or did they focus on trivial side-issues?

o How would this material stand up to public scrutiny (including staff involved in the project as
well as members of the wider community)?

Clarity and context
o Was the material coherent, unambiguous, and clear?
e Was the material interesting, worthwhile, and relevant?

e Did the material assume prior knowledge and, if so, was this assumed to be acceptable or part
of what the test intended to measure?

e Was the reading load as low as possible?

o Were there idioms or syntactical structures likely to prove difficult to translate into other
languages?

Format

» Was the proposed format the most suitable for the content and process being assessed by the
item?

e Was the key (the correct answer to a multiple-choice question) indisputably correct?

e Were the distractors (the incorrect options to a multiple-choice question) plausible but also
irrefutably incorrect?

Test-takers

e Didthe test-item material match the expected range of ability levels, age, and maturity of the
ICCS 2016 target population?

o Did the material appear to be cross-culturally relevant and sensitive?

o Were items likely to be easier or harder for certain subgroups in the target population for
reasons other than differences in the ability measured by the test?

e Didthe constructed-response items provide clear guidance as to the expected answers to the
test question?
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Scoring

e Was the proposed scoring consistent with the underlying ability measured by the test and
would test respondents with higher ability levels always score better than those with lower
ones?

o Were there different possible student responses that might receive the same score, and did
these responses represent equivalent or different levels of proficiency?

» Werethere other kinds of answers that had not been anticipated in the marking guide (e.g., any
that did not fall within the “correct” answer category description but appeared to be equally
correct)?

o Werethe scoring criteria sufficiently clear for coders to allow them to distinguish the different
levels of performance?

Thereviews and evaluations conducted during the paneling process provided the participating test
developers with extensive notes on each stimulus piece, item, and scoring guide (for constructed-
response items). The item material deemed appropriate for further development was subsequently
refined on the basis of the panel’s feedback.

Refinement of item material

During the process of refinement, all revised materials were shown to at least one test developer
who had not previously seen them. The purpose of this additional check was to ensure that the
revision of items had not created additional technical problems.

External review

Once all ICCS 2016 draft test material (stimulus, items and scoring guides) had been developed,
it was made available to PAC members and NRCs for review. Reviewers were invited to make
comments on the items and complete a brief rating (1 to 4) of the suitability of each item for
inclusion in the test. The rating categories were:

4. Item should be included in the test without being altered.

3. Itemshould be included in the test with some minor changes.

2. Itemshould only be included in the test if specific changes are made.
1

Item should not be included in the test.

The web-based external review took place in January and February 2014, after which the test
draft material was further revised in accordance with the feedback provided following the review.

Pilot testing

Small-scale pilot testing with convenience samples of students was conducted in six countries
(Australia, Belgium [Flemish], Chile, Colombia, Malta and Slovenia). Three non-overlapping test
forms were created with a total of 129 items (120 newly developed items and nine secure trend
items). The test items were translated into the target language at national centers (at this stage
without translation verification or adaptation review) and administered to students under test
conditions.

The items were scored and the resulting pilot data were returned to the ISC for review. There
were not sufficient numbers of students to support scaling analysis, but response frequencies
for multiple-choice options and proportions of correct responses for all items were checked as
part of the review. In addition, national centers were invited to provide qualitative feedback from
post-test interviews with students.

Information collected from the pilot was used to inform further revision of the items and the
scoring guides.
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Development of constructed-response scoring guides

The scoring guides are essential parts of the constructed-response test items. The scoring guides
were drafted and refined using the same processes as the test items. These processes were also
informed by the student responses from the pilot study.

An international training session for scorers was conducted before both the field trial and the
main survey. National center representatives who attended these meetings subsequently trained
the national center staff in charge of scoring student responses in their respective countries.
The field trial scorer training was the first opportunity that country representatives had to meet
and discuss the scoring guides with ISC staff. Feedback from these training sessions was used to
further refine the scoring guides.

The scoring guides for the field trial included a “dummy scoring code,” which allowed for student
responses that appeared to be worthy of credit but were not clearly accounted for by the scoring
guides. National center staff communicated the nature of these student responses to the ISC in
order toinform the ongoing development of the scoring guides in preparation for the main survey.
Some additional valid scoring categories were developed on the basis of the experience during
the field trial. ISC staff reviewed and discussed the layout and description of these categories with
country representatives at the scorer training for the main survey. The final scoring guides for
the main survey items were distributed after completion of the international main survey scorer
training.

Field trial test design and content

Test design

The field-trial test consisted of 112 items, including 22 items that were secure trend items from
the ICCS 2009 (Table 2.4).

Table 2.4: Composition of the field trial test instrument by item format and origin

Item format New items | Trend items Total items Total score Score
(n) (n) (n) points (n) points (%)
Multiple choice 80 20 100 100 83
Constructed response 10 2 12 20 17
Total 90 22 112 120 100

Theitemswere allocated to 10 clusters (C1to C10) that were presented in a fully balanced rotated
testdesignacross 10test booklets (B1toB10). The ICCS 2009 trend items were distributed across
all 10 clusters. This allowed for the clusters to be balanced for content and cognitive processes,
reading load and item format (Table 2.5). A rotated cluster test design was used in the field trial
(see Tables 2.5 and 2.6).
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Table 2.5: Field trial cluster composition

Cluster* Multiple choice items Constructed response
items

C1 10 1

C2 10 1

C3 10 1

C4 10 1

C5 10 1

Cé 10 2

c7 10 1

C8 10 2

c9 10 1

C10 10 1
Table 2.6: Field trial test booklet design

Booklet Position

1 2 8

B1 Cc1 Cc2 C4
B2 Cc2 C3 C5
B3 C3 C4 Cé6
B4 Cc4 C5 c7
B5 C5 Co6 Cc8
B6 Cé c7 Cc9
B7 Cc7 Cc8 C10
B8 c8 Cc9 C1
B9 c9 C10 C2
B10 C10 C1 C3
Note:

See Table 2.5 for information about the field trial cluster composition.
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Coverage of the assessment framework

The ICCS 2016 assessment framework contained a test development plan for content and cognitive
domains (Table 2.7). This includes the target percentages of item content for the sub-domains
within each domain. The final set of field-trial test items contained slightly lower proportions of
items addressing the content domains civic participation and civic identities in the ICCS 2016

assessment framework (Table 2.

8).

Table 2.7: ICCS 2016 test development plan

Domain Sub-domain All items (%)
Content domain Civic society and systems 40
Civic principles 30
Civic participation 20
Civic identities 10
Total 100
Cognitive domain Knowing 30
Reasoning and applying 70
Total 100
Table 2.8: Field trial item mapping to assessment framework
Domain Sub-domain New items Trend Total All items
(n) items (n) items (n) (%)
Content domain Civic society and systems 41 3 44 39
Civic principles 27 9 36 32
Civic participation 17 7 24 21
Civicidentities 5 3 8 7
Total 90 22 112 100
Cognitive domain Knowing 34 2 36 32
Reasoning and applying 56 20 76 68
Total 90 22 112 100

The decision to have relatively lower proportions of items addressing these content domains
was made because little of this kind of content could reasonably be asked of students in this age
group. These two content domains were given a stronger focus in the student questionnaire.
Nonetheless, field-trial items achieved the planned coverage of the content and cognitive domains

in the assessment framework.
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Main survey

Selection of items

We evaluated the measurement properties of the field trial test items based on the data collected
among studentsinall participating countries. The analysis procedures used to review measurement
properties are described in Chapter 11. We reviewed those items with unsatisfactory measurement
properties further to determine whether they could be revised or had to be deleted from the item
set. We made minor revisions to a small number of items. Items were only modified when there
was clear evidence that the revision would improve their measurement properties. Twenty-four
items were removed from the field trial test item pool, leaving 80 newly developed items available
for inclusion in the main survey test.

Test design and content

The main survey test consisted of 88 items, including 42 items that were secure items from ICCS
2009 and 46 items newly developed for ICCS 2016 (Table 2.9).

Table 2.9: Composition of the main study test instrument by item format and origin

Item format Newitems | Trenditems Total Total score Score
(n) (n) items (n) points (n) points (%)
Multiple choice 41 38 79 79 83
Constructed response 5 4 9 16 17
Total 46 42 88 95 100

For the main survey, test items were allocated to eight clusters (C1 to C8) that were assembled
into a fully balanced rotated test design comprising eight test booklets (B1 to B8), each with a
testing time of 45 minutes.

Data from the field trial analyses showed that reconfiguring the clusters (see section on test
specifications planning) to include both ICCS 2009 secure trend and newly developed items
for ICCS 2016 did not affect the measurement properties of the ICCS 2009 trend items. As a
consequence, we decided to create the ICCS 2016 mainsurvey clusters with similar combinations
of secure trend and newly developed items (Table 2.10). A balanced rotated cluster test design
was used in the main survey (Table 2.11).

Table 2.10: Main study cluster composition

Cluster Multiple choice Constructed New items Trend items
items response items
C1 10 1 5 6
Cc2 10 6 5
C3 9 2 6 5
Cc4 10 1 6 5
C5 10 1 6 5
Cé 10 1 5 6
Cc7 10 1 6 5
Cc8 10 1 6 5
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Table 2.11: Main study test booklet design

Booklet Position

1 2 3
B1 C1 C2 C4
B2 Cc2 C3 C5
B3 C3 Cc4 Cé6
B4 C4 C5 Cc7
B5 C5 Cé6 C8
B6 Cé c7 C1
B7 c7 C8 Cc2
B8 C8 C1 C3

Mapping to framework

The main survey test items were mapped to the ICCS assessment framework (Table 2.12).

Table 2.12: Main study item mapping to assessment framework

Domain Sub-domain New items Trend Total All items
(n) items (n) items (n) (%)
Content domain Civic society and systems 24 11 35 40
Civic principles 12 18 30 34
Civic participation 8 10 18 20
Civicidentities 2 3 5 6
Total 46 42 88 100
Cognitive domain Knowing 18 5 23 26
Reasoning and applying 28 37 65 74
Total 46 42 88 100

The final test instrument provided a good coverage of the assessment framework and matched
proportions of items by content and cognitive domain from the item development plan (see Table
2.3). The only difference was the decision to use a higher than originally planned proportion of
securetrenditemsinthe ICCS 2016 instrument. The original test development planwas established
to allow the release of a third cluster of ICCS 2009 secure test items. Once the IEA decided to
keep all available ICCS 2009 test material secure, we decided to include 42 secure trend items
inthe ICCS 2016 instrument to maximize the number of items available for use in equating ICCS

2016 data with those from ICCS 2009.
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Released test items

Two clusters of test items have been released following publication of the ICCS 2016 international
report. The two released clusters were main survey clusters Cé6 and C7 (see Table 2.13 for a
summary of the released items by item format and the coverage of the ICCS 2016 assessment
framework by the released item material).

Table 2.13: Characteristics and mapping of ICCS released test items

Characteristic Released | Released Total Total
cluster Cé | cluster C7 items items

items (n) | items(n) (n) (%)

Item format Multiple choice 10 10 20 91
Constructed response 1 1 2 9

Total 11 11 22 100

Content domain Civic society and systems 3 3 6 27
Civic principles 5 5 10 45

Civic participation 3 1 4 8

Civic identities 2 2 9

Total 11 11 22 100

Cognitive domain Knowing 6 1 7 32
Reasoning and applying 5 10 15 68

Total 11 11 22 100
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CHAPTER 3:
ICCS questionnaire development

Gabriella Agrusti, John Ainley, Bruno Losito and Wolfram Schulz

Introduction

This chapter describes the development of the international questionnaires for students, teachers,
schools and national research centers in the second cycle of ICCS. The student questionnaire
was designed to measure contextual information, as well as aspects related to students’ attitudes
and engagement. The teacher questionnaire was designed to gather teacher perspectives on the
general school and community environment, teaching methods and civic and citizenship education.
School principals were asked to report on the school context for learning, on school characteristics,
climate and aspects of civic and citizenship education at their schools. An online questionnaire
for national research coordinators (NRCs), the national contexts survey, was designed to collect
contextual information at the national (or sub-regional) level about the characteristics of education
systems, aims, contexts and implementation of civic and citizenship education, as well as current
developments (reforms, debates) related to this learning area.

Conceptual framework for questionnaire development

The assessment framework provided a conceptual underpinning for the development of the
international instrumentation for ICCS 2016 (Schulz, Ainley, Fraillon, Losito, & Agrusti, 2016).
The assessment framework consisted of two parts:

e The civics and citizenship framework: this outlined the outcome measures addressed through
the cognitive test and the student questionnaire parts designed to measure their perceptions.

o The contextual framework: this mapped the context factors expected to influence outcomes and
explain their variation.

The ICCS 2016 assessment framework was organized around three dimensions, two of whichwere
relevant for the development of the student questionnaire: a content dimension specifying the
subject matter to be assessed within civics and citizenship (with regard to both affective-behavioral
and cognitive aspects) and an affective-behavioral dimension describing the types of aspects of
students’ attitudes and engagement that ICCS 2016 set out to measure.

The four content domains in the ICCS assessment framework were civic society and systems,
civic principles, civic participation, and civic identities. Each of these was composed of a set of
sub-domains that incorporated elements referred to as “aspects” and “key concepts”.

o Civic society and systems: three sub-domains. (i) citizens (roles, rights, responsibilities, and
opportunities); (ii) state institutions (those central to civic governance and legislation); and
(iii) civil institutions (the institutions that mediate citizens’ contact with state institutions and
allow citizens to pursue many of their roles in their societies).

o Civicprinciples: four sub-domains. (i) equity (all people having the right to fair and just treatment);
(i) freedom (of belief, of speech, from fear, and from want); (iii) social cohesion (sense of
belonging, connectedness, and common vision amongst individuals and communities within a
society); and (iv) rule of law.

o Civic participation: three sub-domains. (i) decision-making (organizational governance and
voting), (ii) influencing (debating, demonstrating, developing proposals, and selective
purchasing); and (iii) community participation (volunteering, participating in organizations,
keeping informed).
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o Civic identities: two sub-domains. (i) civic self-image (individuals’ experience of place in each of
their civic communities); and (i) civic connectedness (sense of connection to different civic
communities and the civic roles individuals play within each community).

The assessment framework identified the two different types of student beliefs, perceptions
and behaviors relevant to civics and citizenship. We identified two affective-behavioral domains:
attitudes, and engagement.

o Attitudes: these include beliefs about democracy and citizenship, attitudes toward equal
rights for groups in society, perceptions of threats to the world’s future, trust in groups and
institutions, as well as attitudes toward the country of residence.

o Engagement: these refer to students’ self-confidence in undertaking civic activities, past and
current engagement at school or in the community, as well as their expectations of future civic
action, including constructs such as preparedness to participate in legal or illegal activities
to express their opinion, anticipated future political participation as adults, and anticipated
future participation in citizenship activities at school.

The contextual framework identified the context variables that reflect the environment in which
civic learning takes place. It assumes that young people develop their understandings about their
roles as citizens through a number of activities and experiences that take place in the home, school,
classroom, and wider community.

Students’ knowledge, competencies, dispositions, and self-beliefs are influenced by their wider
community (at local, regional, national and, supra-national levels), their schools and classrooms
(the instruction they receive, the school culture they experience, and their general school
environment), their home environments (their direct home background and their social out-of-
school environment), and their individual characteristics (these shape the way students respond
to learning about civics and citizenship).

Contextual influences on civic and citizenship education act as either antecedents or processes.
Antecedents refer to variables such as the historical background that affects how civics and
citizenship learning takes place (e.g., throughhistorical factors and policies that shape how learning
is provided). Processes are variables related to civic-related learning and the acquisition of its
outcomes, and they contemporaneously shape civic and citizenship education (e.g., the extent of
civic understanding and engagement among students can influence the way schools teach this
area of educational provision).

Avariety of contextual factors potentially influence the learning outcomes of civic and citizenship
education (Figure 3.1). The framework assumes a reciprocal relationship between processes and
outcomes (as indicated by the double-headed arrow in Figure 3.1). Feedback occurs between
civic-related learning outcomes and processes. Students with higher levels of civic knowledge and
engagement are the students most likely to participate in activities (at school, at home, and within
the community) that promote these outcomes. Relationships between antecedents and processes
are assumed to be unidirectional (as denoted by a single-headed arrow in Figure 3.1).

The ICCSresearchers collected variables (or groups of variables) through their use of the various
ICCS 2016 instruments (Table 3.1). Variables related to the context of nation/community were
collected primarily through the online national contexts survey. Variables related to the context of
schools and classrooms were collected through the school and teacher questionnaires. The student
background questionnaire provided information on the antecedents of the individual student and
the home environment, and about some process-related variables (e.g., learning activities). The
student test and the student perceptions questionnaire were used to collect data on outcomes.
The student questionnaire also included questions about student participation in civic-related
activities, the answers to which were used as indicators of active citizenship.
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Figure 3.1: Contexts for the development of learning outcomes related to civic and citizenship education

Antecedents Processes Outcomes
Wider community Wider community
Educational system Educational policies
History and culture Political events
School/classroom School/classroom
Characteristics Instruction
Composition Governance
Resources
T T k T T k
E Student: E . E Soci;ti(zlgzrc])tr'l and E Cognitive and
! Characteristics 1 1 . I || affective-behavioral
! ! i learning 1 .
! ! ! ! learning outcomes
I : I I
\ Home and peer : . Homeand peer :
| environment: . . environment: .
, Family background . i Communication .
1 Social group : i Mediause :

Table 3.1: Mapping of variables to contextual framework (examples)

Level of... Antecedents Processes Outcomes
Wider community NCS and other sources: | NCS and other sources:
Democratic history Intended curriculum StT and
Structure of education Political developments StQ/RQ:
School/classroom ScQand TQ: ScQand TQ: Testresults
School characteristics Implemented curriculum Stgdent
Resources Policies and practices attitudes and
engagement
Student StQ: StQ:
Gender Civicengagement
Age Practiced engagement
Home and peer StQ: StQ:
environment Parent SES Family communication
Ethnicity Communication with peers
Language Media information
Country of birth

Notes:
NCS = national contexts survey, ScQ = school questionnaire, TQ = teacher questionnaire, RQ = regional questionnaires,
StQ = student questionnaire, StT = student test, and SES = socioeconomic status.

The context of the wider community can be viewed as multi-layered: the local community comprising
the students’ schools and home environments, which, in turn, are embedded within the broader
regional, national, and (possibly) supra-national contexts. Within the scope of ICCS 2016, the
level of the local community and the level of the national context were the most relevant levels.
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Student questionnaire development
The development of the international student questionnaire was conducted in three phases:

e The first phase included discussions about retaining or modifying ICCS 2009 questionnaire
items and reviews of first new draft material by national centers and experts, accompanied by
piloting of a draft questionnaire in five countries;

¢ Inthe second phase, first draft material was finalized following an expert and national center
review and tested in an international field trial undertaken in all participating ICCS 2016
countries;

e Duringthe final phase, the results from the field trial were discussed with experts and national
centers, and a final selection of main survey items was undertaken.

During each of these phases, the following criteria were applied when selecting proposed item
material:

e Relevance with regard to the ICCS 2016 assessment framework;
o Appropriateness for the national contexts in participating countries;

o Psychometric properties of items that were designed to measure latent traits postulated in
the initial formulation and found in pilot or field trial data.

Piloting of international student questionnaire material was carried out in five countries (Australia,
Belgium [Flemish], Chile, Colombia, and Malta). Two forms each of about 20 minutes duration were
administered to convenience samples of target grade students to pilot a total of 252 affective-
behavioral questionnaire items. The results from this pilot study were used in conjunction with
feedback from national centers and experts to elaborate a draft student questionnaire for the
field trial.

The ICCS 2016 field trial student questionnaire included a total of 247 items (including 24 items
that were optional for countries) and was administered to samplesin all 24 participating countries.
Three different questionnaire forms were used to trial a larger pool of questionnaire items than
would have been possible in asingle form. We allocated items to these forms in a way that allowed
analysis of all possible combination of item sets and scales. In each participating country, we
collected data from about 600 students.

The analyses of field trial data were designed to provide empirical evidence for the selection of
the main survey material with a particular emphasis on the review of the cross-national validity of
measures derived fromthe ICCS 2016 questionnaires (see a discussion of different approaches in
Schulz, 2009). Field trial outcomes and a draft student questionnaire for the final data collection
proposed by the international study center were discussed with national coordinators and experts
before the final selection.

The final international student questionnaire consisted of 179 items. Twenty-two of these items
were designed to capture student background information and 157 were designed to measure
the affective-behavioral domains specified in the ICCS 2016 assessment framework. Another
26 items in the ICCS 2016 student questionnaire were optional, and national centers could
choose to administer, or exclude, them from their national instrument. The main survey student
questionnaire consisted of the following sections:

» About you: questions about the students’ age, gender and expected education;

e Your home and your family: questions about characteristics of the household and the students’
parents;

e Your activities outside school: questions about activities reported by students at their home,
peer and community environment;
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e Your school: questions about students’ reports on different aspects of their schools, as well as
their participation in civic activities at school;

o (Citizens and society: questions about democracy and the importance of different behaviors for
good citizenship;

e Rights and responsibilities: questions designed to measure student attitudes toward equal
rights for gender groups, ethnic/racial groups and immigrants, and perceptions of how to avert
threats from political violence;

o [nstitutions and society: questions regarding student trust in civic institutions, perceptions of
their country of residence, and their level of concern regarding different potential threats to
the world's future;

o Participation in society: questions about students’ self-confidence with regard to active
participation, and about their expectations of future participation in different civic activities;
and

e You and religion: questions pertaining to the international option about religious background
and practices, and about their attitudes toward the influence of religion on society.

Most of the items were developed by the international study center, but the national centers also
proposed new items or modifications to student questionnaire material that were included in the
final survey instrument.

Optional items were designed to capture variables that were perceived as either not relevant or
inappropriate in some of the participating countries, but regarded as crucial in a large number of
other countries. Inthese cases, single questions or sets of questions were included as international
options where each national center could choose whether it wanted to administer this material.
In addition, there was some interest in measuring aspects of the European region (for example,
trust in European institutions) within the context of the international student questionnaire, and
a number of optional European items were added to some of international item sets.

The following international options were offered to countries participating in ICCS:
o Students’ ethnicity;
» Household composition (people living with the student at home); and

¢ Religion.

Five national centers chose to include the item on ethnicity, 23 national centers opted to include
the item on household composition, and 19 chose to include items measuring student perceptions
of religion in the student questionnaire.

Teacher questionnaire development

The teacher questionnaire was designed to collect information about school and classroom
contexts, connections between schools and local communities, perceived objectives of civic and
citizenship education, and approaches to teaching in this learning area.

The instrument was developed to gather data on characteristics of the school context, including
school culture, climate and ethos, teachers’ participation in school governance, teaching practices,
and students’ behavior at school and classroom levels. The relationships between schools and
local communities included civic-related activities carried out by teachers with their target grade
students within the local community.

Some of these constructs were also assessed through the school questionnaire with the aim
of collecting data on the same issues from the perspective of teachers and school principals.
Specifically, we included some questions about school climate, social relations at school,
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environmental sustainability, the priority assigned to civic and citizenship education and on its
different objectives in both teacher and school questionnaires.

Under the assumption that teaching staff constitute an important factor in determining school
climate and culture, and the students’ school experience, the teacher questionnaire was designed
to be completed by teachers teaching across all subject areas in the school curriculumfor the ICCS
target grade. The maximum time envisaged to complete the questionnaire was about 30 minutes.

The questionnaire also included an international option directed at teachers teaching subjects
regarded as directly related to civic and citizenship education in a country. The subjects regarded
asrelated to this learning area were determined by the national centers. This international option
was chosen by all participating countries. It included questions about teaching and assessment
approaches to civic and citizenship education, teachers’ preparedness and training in civic and
citizenship education.

The questionnaire development process took place in four phases:

e The first phase included development and review of draft material by the international
project team and experts. The first questionnaire draft was piloted in a small-scale pilot
study implemented in four countries (Belgium [Flemish], Colombia, Finland, and Italy). The
pilot included discussions of draft material with focus groups consisting of teachers who
had completed the teacher questionnaire, following guidelines provided by the international
project team. The results from the pilot were used to refine the item material.

¢ Inthe second phase, material from the pilot was revised, and we developed a first draft field
trial questionnaire, which was subsequently reviewed by national centers and by experts from
the Project Advisory Committee.

o During the third phase, the revised item material was administered to samples of teachers as
part of the international field trial in all of the participating countries.

e Thefinal phase comprised a review of the results from the international field trial and the final
selection of main survey item material following discussions with the Project Advisory Group
and national center staff.

For the selection of main survey item material, we applied similar criteria to those used for the
student questionnaire (see previous section). When selecting items we considered the empirical
evidence from the field trial in conjunction with the national research centers’ review of the
appropriateness of the questionnaire material for the diversity of national contexts, in particular
inlight of existing differences between participating education systems, as well as between schools
within each system.

The field trial teacher questionnaire consisted of 24 questions, with a total of 141 items and one
filter question introducing the international option. It was administered to target grade teachers
in the schools selected for the field trial. Sixty of these items were included in the international
option for teachers of civic-related subjects. On average, field trial teacher samples consisted of
about 300 teachers in each participating country.

The final main survey teacher questionnaire consisted of 29 questions (181 items) and was
divided into the following four sections:
o General: questions about teacher background characteristics;

e The school: questions about the school environment and issues related to participation in
teaching and learning activities;

o Civic and citizenship education at school: questions about the delivery of civic and citizenship
education at a school level; and

» Teaching of civic and citizenship education: questions for teachers of subjects directly related to
civic and citizenship education and offered as an international option to countries.
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School questionnaire development

The school questionnaire was designed to collect information about the school context, the context
of the local community where the school is located, and the opportunities offered to students by
schools to participate in civic-related activities in the wider community.

The school questionnaire collected data about variables related to the school context. These
included school characteristics, such as: school size and resources; the school environment; school
autonomy in planning civic and citizenship education; student, teacher, and parent participationin
the running of the school; social relations at school, and teachers’ and students’ sense of belonging
to the school; initiatives related to environmental sustainability; and approaches to civic and
citizenship education.

Furthermore, it also measured aspects related to the local community context, such as resources
available to students in the local area, and issues of social tension within the local community.

Some of the constructs measured through the school questionnaire were also assessed through
the teacher questionnaire, with the aim of collecting data about these issues which considered
the perspectives of both teachers and school principals.

The school questionnaire was designed to be completed by school principals. The questions
addressed school characteristics and school principals’ perceptions of school processes that are
expected to influence students’ civic and citizenship education. The time needed to complete the
questionnaire was envisaged as taking up to 30 minutes.

The questionnaire development process took place in four phases:

e The first phase included discussions and reviews of the draft material with the Joint
Management Committee and international experts. The first questionnaire draft was pilotedin
a small-scale pilot study implemented in five countries (Belgium [Flemish], Colombia, Finland,
Italy, and Malta), which relied mainly on focus groups with small groups of school principals,
following the guidelines provided by the Joint Management Committee.

¢ |n the second phase, material from the pilot was revised and a subsequent first draft of the
field trial school questionnaire was reviewed by national centres and by the experts on the
Project Advisory Committee.

o During the third phase, draft material was administered to smaller samples of schools in an
international field trial undertaken in all participating countries.

o The final phase consisted of a review of field trial results, which formed the basis for the final
selection of main survey questions and items. The selection took place following discussions
with the Project Advisory Group and national center representatives.

Duringeach of these phases, we adopted the same criteria used for the other questionnaires when
selecting material. During the process of instrument development, we gave particular attention
to the appropriateness of questionnaire material for the large variety of national contexts in
participating countries, as well as to existing differences between education systems and between
schools within each participating education system. This latter consideration was particularly
relevant for those education systems that allow schools to exercise a comparatively high level of
autonomy in school curricula development and delivery.

The field trial version of the school questionnaire included 20 questions with a total of 107 items
and was administered to the principals of schools that were selected in all ICCS countries that
participated inthe field trial. In most countries, principals from 20-30 schools provided responses
to the field trial questionnaire
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The analyses of field trial data were designed to provide empirical evidence for assisting with the
selection of the main survey material. Given the relatively small number of responses in each of
the participating countries, there were some limitations with regard to the scope of analyses that
could be carried out with the field trial data gathered with this instrument. The school questionnaire
results from the field trial were discussed with national center representatives and experts of
the Project Advisory Group prior to the final selection of item material for the main survey. The
revisions following the field trial also included a rewording of some of the items.

The final school questionnaire consisted of 21 questions containing a total of 106 items, and was
divided into the following five sections:

o General: this section included only one question about principals’ career;

e The school environment: questions about school governance and students’ teachers’ and
parents’ participation at school; teachers’” and students’ sense of belonging to the school;
social relations at school; and initiatives related to environmental sustainability;

e The local community: questions about the resources available to students in the local area and
about issues of social tension within the local community and within the school;

o Civic and citizenship education at school: questions about how civic and citizenship education
was implemented at the school; and

e School size and resources: questions about basic school characteristics like school size, numbers
of teachers or school location.

European questionnaire development

The European questionnaire was developed in accordance with the ICCS 2016 assessment
framework (Schulz et al., 2016) with a focus on elements that were viewed as pertinent to the
region. Ideas for the incorporation of region-specific aspects in the ICCS 2016 framework were
developed by the international project team by identifying potential elements for inclusion from
a review of existing developments and mapping these against the broader ICCS assessment
framework. This identification of relevant aspects was helpful to determine the attitudes to be
measured by the regional instrument in additionto those already measured withinthe international
student questionnaire. ICCS researchers then discussed the conceptual ideas, their mapping to
the broader framework and draft material in a series of meetings with European national research
coordinators (NRCs).

Alldecisions about the scope and focus of the regional instrument were made in close cooperation
between the international project team and national center representatives. It was decided that the
regional student instrument would only consist of a student questionnaire in contrast to ICCS 2009,
where both cognitive and questionnaire items were included. The European student questionnaire
was developed to focus on the following specific regional issues deemed to be of high importance
within the regional context: Europeanidentity, opportunities for learning about Europe at school,
immigration and freedom of migration within Europe, cooperation among European countries,
political and ethical consumerism, the European Union, and the future of Europe.

The development of the European instrument was a collaborative effort undertaken in in close
cooperation between the international project team, the Project Advisory Group and national
centers. The development process consisted of four interrelated phases:

e International project staff made recommendations for the initial instrument development and
discussed them with country representatives at the first NRC meeting in Hamburg and during
a meeting of representatives from European ICCS 2016 countries in Rome in December
2013. NRCs provided suggestions for a refinement of draft proposals on both occasions.
Several countries also submitted materials to be included in the questionnaire.
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e A first version of the questionnaire was drafted by international project staff based on the
feedback received from country representatives.

e The draft version of the European questionnaire was tested in an international field trial.
Except the Russian Federation, all of the European countries participating in ICCS 2016
administered the field trial version of the European student questionnaire.

e The international project team conducted a final revision of the European questionnaire,
informed by the field trial analysis and results, in cooperation with the Project Advisory Group
and national centers.

Ineach of these phases, we adopted the same criteria as for the other questionnaires when selecting
material. The version of the European questionnaire administered in the field trial contained 13
questions comprised of 83 items. This version of the questionnaire also comprised a cognitive item
asking students about their country’s membership in the European Union. This cognitive item was
not includedin the final version of the instrument, since EU membership was widely acknowledged
by almost all the students participating in the field trial.

The final European student questionnaire consisted of 11 questions comprising a total of 70
items related to:

o students’ sense of European identity;

e students’ reports on opportunities for learning about Europe at school;

o students’ attitudes toward freedom and restriction of movement within Europe;

e students’ attitudes toward equal rights for immigrants;

e students’ attitudes toward cooperation among European countries;

e students’ perceptions of discrimination in their country;

o students’ expectations for European future;

o students’ expectations for their own individual future;

e students’ attitudes toward political and ethical consumerism;

« students’ opinions on the age limits for different rights and obligations to be acquired; and

o students’ attitudes toward European Union.

Latin American questionnaire development

The Latin American questionnaire used in ICCS 2016 was adapted from the instrument used in the
previous cycle. Its content was linked to the ICCS 2016 assessment framework (Schulz et al., 2016)
and it focused on aspects that were deemed particularly relevant to the Latin American context.

Thedevelopmentofthe Latin Americanquestionnairewas acollaborative effort undertakenunder
the supervision of the international study center involving the national research coordinators and
advice from the Project Advisory Committee. The development process comprised three phases:

e Thefirstphaseinvolvedthereviewof ICCS 2009 questionnaire items, and the modification and
writing of additional item material: this work was guided by the ICCS assessment framework
and was undertaken in extensive consultation with the national research coordinators.

e The second phase involved implementation of an international field trial in all participating
countries in the region: collection of data from smaller samples of schools, students, and
teachers also occurred during this phase.

o A final revision of the material was undertaken by the international study center and

consultants in light of the field trial results and further feedback from national centers and
experts.
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The ICCS 2016 Latin American field trial questionnaire comprised nine questions consisting of
84 questionnaire items, and assessment time took 15 to 20 minutes. Field trial data from the five
participating Latin American ICCS 2016 countries provided a basis for a review of the psychometric
properties of the item material. The final item selection was undertaken in collaboration with the
national research coordinators from the Latin American ICCS 2016 countries and informed by
the empirical evidence derived from the field trial, as well as conceptual considerations.

Forthe final regional questionnaire used in the ICCS 2016 main survey, we retained nine questions
with atotal of 72 items; two items were optional for countries. Thirty-five items from four questions
remained unchanged (both with regard to stem and item wording) and were designed to enable
the measurement of changes in perceptions since 2009. The other 37 items from the remaining
five questions were either new or modified from the previous ICCS 2009 questionnaire.

The final Latin American questionnaire had a stipulated assessment time of 15 minutes and
addressed the following region-specific affective-behavioral aspects:

o Students’ perceptions of government and law (attitudes toward authoritarian government,
dictatorships, and corrupt practices);

o Students’ perceptions regarding peaceful coexistence (attitudes toward violence, acceptance
of disobedience to the law, and feelings of empathy); and

o Students’ perceptions of discrimination in their country, acceptance of social minorities, and
attitudes towards homosexuality.

Development and implementation of the national contexts survey

The ways inwhich students acquire civic knowledge and understanding, and the ways they develop
dispositions toward civic society and civicengagement are likely to be strongly influenced by factors
at the country or national context level. Factors of interest include, among others, the historical
background, the nature of the political system, the structure of the educational system, and the
curricular framework for civic and citizenship education. The national contexts survey was designed
tosystematically collect those relevant data and information at the country- or system-level about
both antecedents and processes that were not readily available from published sources.

The development, coordination, analyses, verification and reporting of the national contexts survey
was coordinated by ICCS researchers at the international study, and the development process
was conducted in liaison with partner institutions and in cooperation with national research
coordinators (NRCs) from participating countries. Staff at the [EA in Hamburg were responsible
for the implementation of this data collection as an online survey completed by national centers
and drawing on available expertise in their countries.

One of the major changes from ICCS 2009 was that, for ICCS 2016, there was only one data
collection shortly after the conclusion of the main survey of schools, students and teachers.
Another important change was a change in response formats by reducing the use of rating-scale
formats, restricting the scope of questions to more factual aspects and by asking for awider array
of reference documents related to particular aspects of the survey; national centers had greater
opportunities to provide open-ended responses for clarification.

The development process and implementation was conducted in four phases:

e The initial development phase was undertaken between the first and second meetings of
national researcher coordinators, including initial discussion about the scope and a revision of
the questions used in ICCS 2009.

e The second phase consisted of review of a draft questionnaire by national coordinators and
experts from the Project Advisory Group, with the aim of further revision and refinement.
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e The third phase consisted of extensive reviews by three NRCs from different types of
education systems (who provided feedback on the appropriateness, completeness and
relevance of questions, which was used to finalize the instrument).

e Thefourthphase consistedinsettingup the instrument as an online survey that was completed
by the national centers after the respective main data collection from students, teachers, and
schools in their countries.

During the process of the development of the content, we applied the following criteria when
considered the contexts and questions to be included in the national contexts survey:

e |tsrelevance with regard to the ICCS assessment framework;

 |ts additional value in relation to information about national contexts already in the public
domain;

e |ts appropriateness for the national contexts in participating countries; and

e |tsvalidity in terms of comparability, analysis and reporting.

Based on feedback received from national centers and previously received expert advice, the
international project staff modified the scope, content and format of the ICCS 2009 material as
follows:

e |t added content that was not present in the 2009 NCS but was deemed to be relevant;

o |t retained, but modified, some questions where concerns about the format had been
expressed by the national centers and experts from the Project Advisory Group;

e |t removed some aspects included in the NCS in ICCS 2009 because these were no longer
deemed as appropriate or relevant for ICCS 2016.

The ICCS 2016 National Contexts Survey included questions related to the following aspects of
the national context in each participating country:

o Education system (background and structure of the education system);

o Civic and citizenship education in the curriculum (education policies, civic and citizenship
education at school and at the target grade, current reforms and debates);

o Teachers and teacher education (general structure, teacher education for civic and citizenship
education, in-service teacher education for civic and citizenship education); and

e Assessments and quality assurance.

The online facility enabled national center staff to complete the survey in several administration
sessions (i.e., they could login and out in order to complete the questionnaire as needed information
became available).

The online datareceived from each of the 24 participating countries were thoroughly checked for
consistency and plausibility by project staff at the international study center. National centers were
invited to review draft tables, and corrections were applied where appropriate following feedback
from participating countries. The international project team used the outcomes of the national
contexts survey in conjunction with data from published sources to inform the descriptions of
the education systems and contexts for civic and citizenship in ICCS 2016 countries (see Schulz,
Ainley, Fraillon, Losito, Agrusti, & Friedman, 2018).
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CHAPTER 4:

Translation and national adaptations of
ICCS instruments

Gabriela Nausica Noveanu, Tim Friedman and Hannah Kéhler

Introduction

This chapter describes the procedures and activities related to countries’ preparation of national
versions of the ICCS assessment instruments, focusing on the following major activities:

e Translation and adaptation of the international source version of the ICCS assessment
instruments into national languages;

o International verification of the national translations and adaptations;
o International layout verification of the final national instruments; and

e \erification of online questionnaires.

In close collaboration with the participating countries, the international project team developed the
international source version of the ICCS 2016 assessment and questionnaires in English. After the
release of the international source version of these materials, all the participating countries were
required to translate and/or adapt the international version into their language(s) of instruction.
Linguistic and assessment experts performed multiple rounds of reviews to ensure that the
translated national instruments were equivalent to the international source version.

Thetranslation and verification processes aimed to ensure that national instruments incorporated
high quality translations that were internationally comparable and were adapted appropriately
for each country’s context and education system. As part of the ICCS 2016 international quality
assurance program, each country’s instruments underwent a formal external review of the
translations and adaptations prior to the assessment. The International Study Center (ISC) managed
the adaptation consultation and also undertook layout verification of the final instruments. The
|[EA coordinated translation verification. These processes were all carefully documented during
various stages of translation, adaptation and layout verification by the different parties involved
inthe instrument preparation, and occurred twice, firstly before the field trial and then again prior
to the main survey.

Translation and adaption of ICCS 2016 instruments
ICCS 2016 instruments to be translated and adapted

The international project team provided NRCs with all materials to be adapted and translated,
together with a spreadsheet to document each step of the adaptation, translation, and verification
processes.

The following ICCS 2016 materials were required to undergo adaptation and translation:
e The student cognitive test (including covers and instructions);

e The international questionnaires for school principals, teachers, and students (including
covers and introductions); and

e The regional student questionnaires (including covers and introductions), where applicable.

The ICCS 2016 assessment was designed so that each cluster of cognitive items appeared in
multiple booklets. The item clusters, covers and instructions were prepared as separate files to
facilitate translation. This approach allowed countries to translate each component only once
before assembling the booklets. Finally, each booklet needed to be prepared as a separate file,
including cover, instructions and three clusters of items.
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The ICCS 2016 procedural manuals and scoring guides for the constructed-response items were
typically translated, but were not subject to the international verification procedures.

Languages used in ICCS 2016

Identifying the language of the assessment (the target language) is relatively straightforward for
most countries because it will be the dominant language used in both public and private sectors
of society, including the education system. However, some countries use more than one language
of instruction in their educational system. In such cases, the student instruments were commonly
translatedintothe different languages of instruction to ensure that the assessment was appropriate
for all students.

For ICCS 2016, atotal of 23 countries and one benchmarking entity prepared 32 different sets of
materialsin 22 different languages (see Table 4.1). Of the participating entities, seven administered
the instruments in more than one language. As all countries that participated in the Latin American
module had Spanish as the assessment language, the source version of the questionnaire was
developed in this language for use and adaptation by these countries.

All countries were required to follow the standardized, internationally agreed-upon procedures
fromtheinitial translation through to the final printing of their national instruments. At the national
level, countries were responsible for translating and/or adapting the international cognitive test
and questionnaires according to the international guidelines for ICCS 2016.

The IEA arranged for each country’s translated and adapted instruments to undergo translation
verification. When the verified materials were returned, the national research coordinators (NRCs)
were tasked with reviewing the feedback of translation verification, revising their materials as
needed, and updating their documentation for use during data processing and analyses.

Translation process

The |IEA provided the countries with written guidance on the procedures required to translate
the cognitive items and questionnaires appropriately. Each country was responsible for ensuring
that skilled and experienced translators translated the instruments. To ensure that national
versions of the ICCS instruments were consistent with the international source version, the
translation guidelines allowed for national adaptations where necessary. Following translation
of the instruments, one or more qualified reviewers independently reviewed the completed
translations when necessary to ensure the nationally translated instruments were of the highest
quality and appropriate for the intended audience. Some countries employed multiple translators
and reviewers, either working together to complete the tasks, or working independently to provide
two or more perspectives. Countries were responsible for ensuring consistency of the reviews
across the translated materials.

If countries prepared translations in more than one language, |EA suggested that professionals
familiar with the various languages be involved in order to ensure that the translations were
equivalent across the national languages.

Countries were strongly advised to hire highly qualified translators and reviewers who were well
suited to the task of working with the ICCS materials. Essential qualifications for translators and
reviewers included:

Excellent knowledge of English;

Excellent knowledge of the target language;
o Experience in the country’s cultural context; and

o Experience translating texts in the subject areas related to civics and citizenship.
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Table 4.1: Languages used for the ICCS 2016 survey instruments
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Country Language Instruments
Test International Regional Teacher School
student student questionnaire | questionnaire
questionnaire | questionnaire
Belgium (Flemish) Dutch . . . . .
Bulgaria Bulgarian . . o . .
Chinese Taipei Chinese . . n/a . .
Chile Spanish . . o . .
Colombia Spanish . . o o .
Croatia Croatian . . o . .
Denmark Danish . . . . .
Dominican Republic Spanish . . . . .
Estonia Estonian . . o . .
Russian . . . . o
Finland Finnish . . o . .
Swedish o . B o o
North-Rhine German . . . . .
Westphalia (Germany)
Hong Kong SAR Chinese . D . . o
English D o . o
Italy Italian . . . . .
Korea, Republic of Korean . . n/a D .
Latvia Latvian . . . . .
Russian D o . .
Lithuania Lithuanian . . . . .
Polish o . .
Russian . . .
Malta Maltese . D .
English . . o . .
Mexico Spanish D o . . o
Netherlands Dutch . . . . B
Norway Bokmal D o . . o
Nynorsk . . . . .
Peru Spanish . . o . .
Russian Federation Russian D D n/a o .
Slovenia Slovenian . . o . .
Sweden Swedish . . . . .
Note:

n/a = not applicable.
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The IEAalso advised the countries that the translators and/or reviewers should have experience of
test development and in working with students in the target grade. The reviewers were primarily
responsible for assessing the readability and accuracy of the translation for the target population.

Guidelines for translation and adaptation

The general purpose of the translation and adaptation processes was to maintain the same meaning
and level of difficulty as the international source version while concurrently following the rules of
the target language and the country’s cultural context to ensure the comparability of the national
versions of the instruments. For countries with English language instruments, thisincluded adapting
the international source version to suit the national context. National centers needed to implement
cultural adaptations: the content of the materials could be modified by deliberately altering some
content to make the resulting materials more suitable for another sociocultural context.

Translators and reviewers were asked to ensure that:

e The translated text did not clarify or remove text from the source text, did not add more
information, and was at an appropriate level for the target population;

e Thetranslated text used terminology equivalent to that of the international version;

o The translated text had the same level of difficulty and register (language level and degree of
formality) as the international version;

e The translated text used equivalent social, political, and historical terminology appropriate to
the target language;

o |diomatic expressions were translated appropriately, not necessarily word for word; and

e Thetranslatedtextused correct grammar, punctuation,qualifiers,and modifiers,asappropriate
for the target language.

Translation and adaptation of cognitive items

One of the main challenges when translating the ICCS 2016 cognitive test material was to ensure
that appropriate terms and expressions in the target language(s) of each country conveyed the
same meaning and that the style of the text was consistent with the international source version.
When adapting and translating expressions with more contextually appropriate terms, translators
needed to ensure that the meaning and difficulty of the item remained the same as the international
source version. It was important that adaptation/translation of an item did not simplify or clarify
the text in such a way as to provide a hint or definition of the meaning of a question. Translators
also needed to ensure the consistency of adaptations and translations from item to item. For
multiple-choice items, translators were instructed to pay particular attention to common text that
appeared in the question stem and answer options in the source version, to ensure these were
maintained in the translated national version.

Although NRCs were strongly encouraged to keep adaptations to a minimum, some adaptations
were necessary in order to prevent students from facing unfamiliar contexts or vocabulary that
could hinder their ability toread and understand the item. In some cases, changes to the instruments
were necessary to follow national conventions, punctuation, and expressions of date and time.
Where the names of fictional cities or towns were adapted, translators were advised against using
real place names to prevent students’ responses from being influenced by their perception and
knowledge of the names. These references needed to be adapted to names in the target language
of similar length, familiarity, and complexity, the aim being to convey the same meaning and
maintain the style of text used in the international source version. In the specific area of civics and
citizenship, particular concepts that were not commonto all countries, such as specific institutions
and organizations, required adaptation. For example, the term “parliament” (intended torefer to a
legislative body at the national level) might be used in some unicameral systems (e.g., “Parliament
of Denmark”) but in bicameral systems contexts may vary, and the appropriate term would have
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to be selected (e.g., the “Staten-Generaal” or the parliament of the Netherlands consists of the
“Tweede Kamer”, or the lower house, and the “Eeerste Kamer”, or the upper house, and each has
different tasks).

The goal of such adaptations was to make the questions equally familiar to all students, while
maintaining the same meaning and level of difficulty. Some terms in the text were not to be changed
or adapted beyond translation. Examples include proper names of actual people and institutions.
Countries were not permitted any national additions to the cognitive test.

Cognitive items for comparison over time

According to a carefully specified design, a substantial number of items (about 60 %) were carried
over fromthe previous cycle in order to measure changes in student achievement over time. These
items provide the basis for comparisons of changes in achievement from the earlier assessment for
those countries that participated in both studies with the same target population. To ensure the
quality of comparisons over time, these items need to be administered in exactly the same way in
every cycle. For countries that previously participated in ICCS 2009, the translations of the items
used in the previous assessment were compared against the ICCS 2016 translations.

If a national center determined that changes to these specific items were necessary (e.g., in order
to correct a mistranslation discovered in a previous translation), the changes were carefully
documented and referenced during the data analysis. Some items with changes were not included
in the comparison analyses over time for that country.

For countries not participating in the comparison over time, the preparation of these specificitems
follows the same general procedures as the newly developed test items for the current cycle.

Translation and adaptation of the questionnaires

The translation of the questionnaires differed from the translation of the test items in that
participating countries were required to adapt some terms, and to ensure that questions were
appropriate for the national context and education system. Concepts and expressions that were
not common to all cultures and not related to the substance of the questions needed to be changed.
The terms requiring adaptation were listed in angle brackets in the international source version.
For instance, <language of test> and <target grade> were adapted to the name of the actual
language and grade in which the assessment was administered; for example, in Croatia, these
terms would be replaced by equivalents “Croatian” and “grade 8”. Some terms related to specific
aspects of students’ participation in school leadership were also designated for adaptation. For
example, <school parliament> needed to be adapted to the local term that denoted any type of
student representation that was democratically elected by students at the school; for example, in
Estonia this would be “students’ representative body”. Items assessing levels of education used
the current version of the International Standard Classification of Education (ISCED) system.
Categories needed to be adapted to the national context and mapped to the ISCED classification
of educational levels (http://www.uis.unesco.org/Education/Documents/isced-2011-en.pdf) for
each participating country.

NRCs were provided with detailed notes on all required adaptations, which contained
comprehensive descriptions of the intent of each required adaptation with the aim of clarifying
the meaning of the terms used and thus enabling the translators to select the appropriate national
term or expression necessary to convey the intended meaning.

Countries were permitted to add a small number of national interest questions or categories within
the existing questionnaires. NRCs were instructed to place all substantive national items at the
end of the international questionnaires. All national interest questions needed to be documented
and approved by the ICCS 2016 international project team before they could be included in the
questionnaires.
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The national adaptation form

All changes, selections, and adaptations to the survey instruments were done with the goal of
creatinganinternational database containing comparable datafromall participating countries. Such
modifications were documented in a national adaptation form (NAF) for each language and set of
instruments. The NAF was an Excel document containing the complete translation, adaptation, and
verification history of each set of national instruments. It consisted of several worksheets for the
cognitive test, international student questionnaire, teacher questionnaire, school questionnaire,
regional student questionnaire, and additional country documentation (language information,
version number, and inclusion status of international optional questions). During various stages
of the instrument preparation process, sections of the form were entered and reviewed.

While translating and adapting a set of national instruments, the first version of the NAF was filled
out in collaboration with the translator(s), reviewer(s), and NRC. The translator and reviewer
documented the initial adaptations made to the instruments, which the NRC then reviewed and
consolidated. International verifiers and NRC updated and revised the NAF after each round of
international verifications.

Documenting an adaptation in the NAF required entering the proposed adaptation in the target
language, an English back translation of the adaptation, recoding instructions (if applicable), and
ajustification for any proposed changes to adaptations. For ease of use and documentation of the
different stages of verification, the NAF included designated areas for each item, respondent, and
instrument. For those countries measuring comparisons in achievement over time, adaptations
for existing ICCS 2009 items had to be documented in the NAF, in the same way as the other
national adaptations.

The NAF was animportant record of each country’s final instruments, as it contained information
used throughout the different stages of the translation and verification processes. The international
quality observers also used the NAF after data collection to review the implementation of
translation and layout verification feedback (see Chapter 7: Quality Assurance for ICCS 2016).
The NAF was referenced when adding national data to the international database and during
data analysis.

International verification processes

Adaptation reviews

NRCs were required to consult with ISC staff to review all proposed national adaptations.
In particular, they were strongly encouraged to discuss any adaptation that might result in a
serious deviation from the international instruments. National centers began completing the
NAF (Version 1) after reviewing the international source version of the survey instruments,
and submitted the NAF to the ISC for consultation. Following its review, the ISC provided the
national centers with feedback on their adaptations and, where appropriate, made alternative
suggestions that better aligned to the source version. Some of the common issues that were
identified during adaptation review were:

e Inconsistent adaptations used within or across test booklets or questionnaires;
o Difficulties in establishing country appropriate adaptations for ISCED levels;
e Deviations from adaptations used in previous cycle; and

o Difficulties identifying an appropriate set of subjects that were related to civic and citizenship
education in the national context.

National centers were requested to take the recommendations into account and update the
forms accordingly so that these updated forms (Version I1) could be used during the translation
verification process to evaluate the quality and accuracy of the translations.
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International translation verification

The national translations of the instruments underwent international translation verification. The
IEA managed the international translation verification process in coordination with an external
translation verification company, Today Translations (based in London, United Kingdom).

The international translation verifiers were responsible for reviewing and documenting the
quality and comparability of the national instruments to the international instruments. The
required qualifications for verifiers included:

e Fluencyin English;

e Mother tongue proficiency in the target language;

o Formal credentials as translators working in English;

o University-level education and (if possible) familiarity with the subject area; and

e Residency in the target country, or close contact with the country and its culture.

Verifiers were trained through web-based seminars, where they received detailed instructions for
reviewingthe survey instruments and registering deviations from the international source version.
They also received general information about the study and design of the instruments, together
with a description of the translation procedures used by the national centers.

The |EA supplied verifiers with instructional materials to support their work. Each verifier
received the relevant manuals and instruments, the translation guidelines, and a comprehensive
set of directions, instructions and relevant examples for reviewing the national instruments and
registering deviations fromthe international source version. The IEA also ensured all international
translation verifiers received continuous training, and provided the verifiers with constructive
ongoing feedback.

The instructions and training given to the verifiers emphasized the importance of maintaining
the same meaning and difficulty level in the translations and adaptations as in the international
source version, and ensuring that translations and adaptations were adequate and consistent
within and across national instruments and languages of administration. The international
translation verification process involved:

e Checking the accuracy, linguistic correctness, and comparability of the translation and
adaptations of the cognitive items and questionnaires;

e Documenting any deviations between the national and international source versions, including
additions, deletions, and mistranslations; and

e Suggesting an alternative translation/adaptation to improve the accuracy and comparability of
the national instruments.

Verifiers provided feedback from translation verification on both the set of instruments and
in the associated NAF. Verifiers were asked to correct the text of the cognitive test items and
questionnaires and/or to add notes specifying errors using the “Track Changes” function in
Microsoft Word. In general, translation verifiers considered the national translations/ adaptations
to be well documented and of very high quality. Translation verifiers of the main study instruments
also noted the great care taken in implementing their verification feedback after the field trial.

During translation verification, some of the typical errors identified by the verifiers included
mistranslations, omissions/additions of text, inconsistent translations, and grammar. In the main
survey, for some items the order of choices in multiple-choice items was wrong, as some countries
mistakenly kept the order from the field trial. Some of the domain-specific concepts in civics
and citizenship (e.g., “parliament”) were a particular challenge to adapt for some countries. Any
adaptations reported inthe NAF were also reviewed by the verifiers, who were asked to comment
on their adequacy. An important part of the verifiers’ feedback was focused on the changes in
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the text of the items that were meant to be kept identical for the comparison over time. With the
documented comments and suggestions from the verifiers, NRCs were able to revise and improve
their national versions.

All comments that the verifiers deemed to be severe deviations from the source (according to the
criteria) were entered into the NAF. Each deviation was allocated one of four codes that indicated
tothe NRCs the severity and type of deviation of the translated text from the international source
version:

Code 1: Major Change or Error. Examples include incorrect translation resulting in the answer being
suggested by the question; anincorrect translation which changes the meaning or difficulty of the
item; incorrect order of choices in a multiple-choice item; omission of a question; incorrect order
of items/questions; deviations from the text of the over time comparison items (trend items); and
agreed national adaptations not being implemented in the files. Where the verifier was in doubt
over the severity of an error or where the verifier was unsure how to correct a possible error,
code 17 was assigned. It was also used when the verifier suggested corrections to national
adaptations or trend items when the translation was incorrect.

Code 2: Minor Change or Error. Examples include purely linguistic errors and spelling errors that do
not affect comprehension.

Code 3: Suggestion for Alternative. The translation may be adequate, but this code indicates the
verifier suggested a different wording.

Code 4: Acceptable Adaptation. The adaptation (either required, where <text is in carets>, or non-
required yet necessary) is acceptable and appropriate.

For all countries included in comparisons over time, the international verification procedure
included a ‘trend check’ to ensure that the trend items had not been changed. This involved:

o Checking that each of the trend items for the current cycle remained identical to the trend
items as they were administered in the previous cycle; and

e Documenting any differences in content.

The verifiers were instructed to record any discrepancies found in the trend items in the NAF.
NRCs were instructed to carefully review all discrepancies and were instructed to discuss any
proposed changes with the international project team.

Layout verification of paper-based instruments

After adaptation and translation verification had been completed, national centers were asked to
compile their final set of instruments in PDF format for each test language to be used in the main
survey. These documents were uploaded to a secure server, along with an updated NAF (Version
I11) reflecting any changes resulting from translation verification.

These files were accessed by staff at the ISC for layout verification. All layout issues identified
were documented in a worksheet added to the NAF. The layout issues in each set of instruments
were grouped by whether they were general layout issues relating to the set of instruments, or
whether they related to a specific question or specific group of questions within an instrument.
A wide range of layout issues were identified across countries. These included formatting issues
(e.g., spacing, font size, margins, layout consistency across booklets), incorrect order of questions,
incorrect labelling of questions, missing text, and the addition of questions not agreed uponin the
adaptation review.

National centers were provided with a summary of all layout issues. In cases where layout issues
were considered minor, national centers were given feedback and were asked to make the
appropriate changes to their materials without need for further verification. In cases where more
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substantial layout issues were identified, national centers were provided with detailed feedback
concerning all issues and were asked to resubmit their materials for further layout verification.

After layout verification was complete and the ICCS 2016 instruments were finalized, a final version
of the NAF (Version IV) was prepared and used by the IEA for data processing.

Verification of online questionnaires

For countries administering the school and teacher questionnaires online, instrument preparation
comprised an additional verification step. To set up the survey online, countries were asked to set
up their online questionnaires once the paper-based instruments had been verified (as described
above). Countries then used the IEA Online Survey System, a process that was primarily a matter
of copying and pasting text elements from the already verified paper instruments.

The Designer component of the IEA Online Survey System enabled users to create, delete, disable,
and edit survey components (e.g., questions and categories) and their properties. It allowed for
translation of all text passages in the existing national paper questionnaires and additional system
texts, and it included a complete web server that enabled users to verify and test-drive the survey
exactly asif under live conditions. Once conversion was complete, the Designer also allowed users
to export converted questionnaire files to the IEA in Hamburg for final verification.

To ensure that data from both administration modes were comparable, the IEA conducted a
systematic check of the paper and online questionnaires. Except for a few inevitable exceptions,
which were necessary because of the different administration modes and which were set down
for national centersin “online adaptation notes,” any deviations with regard to content and layout
between paper and online instruments were reported back to the countries. In such cases, the
IEA asked national centers to update their online instruments to match the paper instruments. At
the final stage of the production of national online instruments, IEA staff checked the layout and
structure of all online questionnaires.

IEA staff also conducted visual checks, using the same standards and procedures used for
verification of the paper layout. Staff then checked the structure of the national online instruments
against the structure of the international online instruments (e.g., number of categories and width
of non-categorical questions). The only intended deviations they approved were those documented
on the NAF. All inconsistencies that were found were listed in the NAF and reported back to the
national centers for their review and revision. |IEA staff then verified the revised version of the
instruments. This procedure was repeated until no more inconsistences could be found. For the
majority of languages, one to two rounds were needed before the final layout and structure of the
online instruments were agreed.

As a last check, the IEA set all instruments online and asked the national centers to review the
questionnaires one more time in an online environment. In a few cases, this check resulted in
additional minor changes (such as correction of spelling errors). It was only after completion of
this final check that respondents received notification that the questionnaires were ready and
were given the link and login information they needed to access them.

Quality observers’ review

International quality observers (IQQOs) from each country were hired by the IEA to document the
quality of the ICCS 2016 administration, including the survey materials.® Animportant part of the
IQOs’ responsibilities was to carefully review the national instruments used during the main survey
data collection. The 1Q0Os compared the final (printed) country versions of the questionnaires
and test booklets against the translation verifiers’ comments and suggestions to ensure that the
recommendations of the translation verifiers were addressed appropriately by the national centers.

3 For more information about the ICCS quality assurance procedures, please see Chapter 7.
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CHAPTER 5:
Sampling design and implementation

Sabine Weber

Overview

Inaninternational comparative survey such as ICCS, the selection of high-quality samplesis critically
important. Students and teachers must be selected through the use of sound methods, to produce
accurate, precise, and internationally comparable estimates. ICCS followed all requirements for
sampling quality specified in the Technical standards for IEA studies (Martin, Rust, & Adams, 1999).

The international sample design used for ICCS was a stratified two-stage probability design,
as established for the 2009 cycle, and the content of this chapter is largely based on Zuehlke
(2011). During the first stage, schools were sampled with probability proportional to the size of
the schools (defined by the number of students in the schools). During the second stage, one in-
tact class of target-grade students was randomly selected for the student survey. Further, a fixed
number of target-grade teachers was randomly selected in each school for the teacher survey.
This chapter provides a description of this sampling design, addressing in particular the following
issues:

e The precise definition of the target populations of students and teachers;
e Thedefinition of the parts of the population not covered by or excluded from ICCS;
e Theinternational sample design; and

¢ Theintended and achieved sample sizes for students and teachers.

Target population definitions

When undertaking a quantitative study, it is important that researchers clearly define the target
populationthat they intend to study. Survey results from a representative sample allow inferences
to be drawn from the group of units described by this definition. Because ICCS was designed as
both a student survey and a teacher survey, two distinct target populations needed to be defined.

Student target population
|CCS defined the target population of students as follows:

The student target populationin ICCS consists of all students enrolled in the grade that represents
eight years of schooling, counting from the first year of ISCED Level 1,* providing the mean age
at the time of testing is at least 13.5 years. Students older than 17 years are not part of the target
population.

For most countries, the target grade was the eighth grade, or its national equivalent. If the average
agein Grade 8 was below 13.5inacountry, generally because students started formal schooling at
age five, the target grade became Grade 9. To ensure international comparability, the ICCS national
research coordinators (NRCs) had to specify their country’s legal school entry age, the name of
the target grade, and an estimate of the mean age of the students in that grade.

Students who were not covered by the definition above were regarded as “out of scope” (namely
students in a different grade than the target grade). In the following sections, the term “students”
is used to describe “students in the ICCS target population”.

4 |SCED stands for International Standard Classification of Education (UNESCO, 2011).
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Teacher target population

ICCS defined the target population of teachers as follows:

Teachers are defined as school staff members who provide student instruction through the
delivery of lessons to students. Teachers may work with students as a whole class in a classroom,
in small groups in resource rooms, or one-to-one inside or outside of classrooms. The teacher
target population in ICCS consists of all teachers teaching regular school subjects to students of
the target grade (regardless of the subject or the number of hours taught) duringthe ICCS testing
period, and have been employed at schools since the beginning of the school year.

This definition included all teachers teaching regular school subjects to students of the target
grade (regardless of the subject or the number of hours taught) during the ICCS testing period.

School staff from the following categories were not part of the target population (and thus were
out of scope):

o Staff attending to the needs of the target-grade students but not teaching any lessons (e.g.,
psychological counselors, or chaplains);

e Assistant teachers and parent-helpers; and

o Non-staff teachers teaching (non-compulsory) subjects not in the curriculum (e.g., cases
where religion, although not a regular subject, was being taught by external persons).

Inthe following sections, the term “teachers” will be used to describe “teachers of students in the
target population”.

Coverage and exclusions

Population coverage

The ICCS international sampling team encouraged ICCS countries to include all students and
teachers covered by the target population definition in the study. However, countries could elect
to remove larger groups of schools, students, and/or teachers from the target population for
political, operational, or administrative reasons. This removal of schools is referred to as reduced
population coverage.

Student exclusions

Inmost ICCS countries, smaller groups of students had to be removed from the target population
for practical reasons, such as difficult test conditions or increased survey costs. Such removals were
regarded as exclusions. Some students were excluded because their entire school was excluded
(school-level exclusions). Other students were excluded within sampled and participating schools
(within-sample exclusions).

The overall exclusion rate consisted of the school-level exclusion rate (which was calculated based
oninformation provided by the NRCs) and the weighted within-sample exclusion rate (which was
estimated based on information collected in the sampled schools). Each country was required
to keep the overall rate of excluded students below five percent of the target population. Five
participating countries exceeded this limit.

National centers were able to define those groups of schools that had to be excluded from the
ICCS student survey according to their respective national contexts. Within-sample exclusions
could consist of students with physical or mental disabilities or students who could not speak the
language of the test (typically, students with less than one year of instruction in the test language).
Any other types of within-sample student exclusions were not permitted. Details about the exclusion
categories for each country can be found in Appendix B (Characteristics of national samples) of
this report.
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Teacher exclusions

Unlike the student survey, there were no reasons that might lead to teacher exclusions from

the ICCS survey. If a teacher was part of the teacher target population, he or she was eligible to

participate in the study, and consequently no minimum exclusion rates for teachers were specified.

However, teachers working at schools that were excluded did not have a chance to participate, and

thus also have to be regarded as excluded. Each country was asked to provide information about

the proportion of teachers in excluded schools. Because statistics about teachers per grade are

rarely available, some countries could not provide exact figures, and only rough estimates, or no

estimates at all.

Overview of exclusions

The population coverage and the exclusion rates for the student survey and the teacher survey

are reported for all ICCS countries (Table 5.1).

Table 5.1: Population coverage and exclusion rates
Country Student survey Teacher survey

Population School-level | Within-sample Overall Overall
coverage (%) exclusions (%) | exclusions (%) | exclusions (%) | exclusions (%)*

Belgium (Flemish) 100 4.8 0.1 4.9 4.8
Bulgaria 100 1.6 0.9 2.5 10.6
Chile 100 1.1 2.4 3.5 4.1
Chinese Taipei 100 1.6 1.7 33 4.8
Colombia 100 0.2 0.2 0.4 1.1
Croatia 100 0.5 4.6 52 0.5
Denmark 100 1.7 2.7 4.4 4.6
Dominican Republic 100 1.1 0.0 1.1 3.1
Estonia 100 5.1 1.6 6.7 10.4
Finland 100 2.2 1.1 3.3 2.2
Hong Kong SAR 100 4.7 0.0 4.7 n/a
Italy 100 0.8 3.9 4.8 0.8
Korea, Republic of 100 1.7 3.0 4.7 0.6
Latvia 100 4.3 2.2 6.5 4.3
Lithuania 100 3.5 1.8 5.3 10.0
Malta 100 1.6 0.2 1.8 1.6
Mexico 100 0.9 1.1 2.0 3.3
Netherlands 100 3.0 0.9 3.9 8.6
Norway 100 1.3 4.2 5.5 4.4
Peru 100 3.0 0.0 3.1 111
Russian Federation 100 2.1 3.0 5.1 2.1
Slovenia 100 1.8 0.8 2.7 34
Sweden 100 2.2 4.3 64 2.2
Benchmarking participant
North Rhine-Westphalia (Germany) 100 1.4 5.6 7.0 1.4

Notes:

Results are rounded to the nearest whole number, and thus some totals may appear inconsistent.

n/a = not applicable.
*NRC estimate.
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Sample size requirements

ICCS set some limits onintended sample sizes (the number or expected number of selected units)
and achieved sample sizes (the number of units that actually participate in the study) for both the
student and the teacher survey.

Sample size in the student survey

The overall goal of the student sample design was to achieve an effective sample size of at least
400 students for the main variable of interest. This means that the complex sample design of
ICCS should yield the same sampling precision as a hypothetical simple random sample of 400
students. Because students from the same schools tend to be more similar to one another than
students from different schools, it was necessary to survey a far larger number of students than
was needed to achieve this goal.

The civic-knowledge score and questionnaire scales reflecting civic-related perceptions were
regarded as the main variables of interest. Given the international metric for these scales, the
minimum requirements for sample precision were roughly equivalent to obtaining standard errors
that did not exceed 5.0 score points for civic knowledge scores and that did not exceed 0.5 score
points for questionnaire scales.

In the ICCS student survey, the ICCS sampling team asked each participating country to have a
minimum intended school sample size of 150 selected schools. This meant selecting at least one
intact class from each school. Once non-participation of schools and students had been taken
into account, these requirements were expected to result in an achieved student sample size of
roughly 3000 tested students.

Countries with fewer than 150 eligible schools included all schools in the survey. In several
countries, more than 150 schools were selected. Increases in sample size could be implemented
for several different reasons.

e As shown in previous student surveys, variation in student achievement across schools in
a country can be large. This occurrence in the ICCS countries meant that the standards for
sampling precision could only be met by increasing the school sample size;

e The average class size in a country was so small that it was not possible to reach, through
selection of 150 schools, the student sample size requirement of 3000 students;

e The NRC requested a sample-size increase in order to increase the amount of data available
for analysis.

Because of non-participation, school closures, and inaccuracies in the school sampling frame, the
achieved sample size of schools was smaller than the intended sample size in most of the countries.

Ineach sampled school, at least one classroom of the target grade was selected. In some countries,
more than one classroom was selected. This was done because:

e Thetotalnumber of schoolsinacountrywas sosmall that the student sample size requirements
could not be met by selecting only one classroom per school;

¢ The NRC opted to select two classes to enable future class-level variance analysis;
¢ Large sampling weight fluctuations would likely have otherwise occurred.

Each country was required to have an achieved student sample size of 3000 tested students.
Non-response, school closures, decreasing student populations or other reasons meant that some
countries did not meet this requirement. The ICCS sampling team did not regard this outcome as
problematic provided the country met the overall participation rate requirements.

Sample size in the teacher survey

The school size requirements for the ICCS teacher survey were the same as those for the student
survey. Within each selected school, a minimum intended teacher sample size of 15 teachers was
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required. In schools with fewer than 15 teachers, all teachers were included in the survey. If the
number of eligible teachers was higher than 15, but fewer than or equal to 20, all teachers were
selected to prevent a situation where only few teachers were not included in the survey. ICCS did
not specify a minimum achieved teacher sample size.

Some NRCs requested that all teachers in sampled schools who were teaching civic-related
subjects be part of the national teacher sample. Other countries opted to select all home-class
teachers in a sampled school.

The IEA developed and provided the participating countries with specialized software called
Windows® Within-school Sampling Software (WinW3S). This gave countries the option of selecting
defined groups of teachers with certainty. Inthose countries that did choose this option, the overall
number of teachers to sample in schools was systematically increased in order to prevent the
remaining groups of teachers from being under-represented in the sample.

Overview of sample sizes

ICCS 2016 recorded theintended and achieved school sample sizes, the achieved student sample
sizes and the achieved teacher sample sizes for all participating countries (Table 5.2).

Table 5.2: School, student, and teacher sample sizes

47

Country Originally Student survey Teacher survey
sampled . . . L
e e 6l Participating Participating Participating Participating
schools (n) students (n) schools (n) teachers (n)

Belgium (Flemish) 165 162 2931 157 2021
Bulgaria 150 147 2966 140 1549
Chile 180 178 5081 169 1452
Chinese Taipei 150 141 3953 144 2239
Colombia 150 150 5609 136 1580
Croatia 178 175 3896 176 2723
Denmark 240 184 6254 59 489
Dominican Republic 150 141 3937 128 754
Estonia 175 164 2857 49 4083
Finland 185 179 3173 170 2097
Hong Kong SAR 150 91 2653 n/a n/a
Italy 170 170 3450 170 2331
Korea, Republic of 150 93 2601 106 1368
Latvia 156 147 3224 144 1946
Lithuania 187 182 3631 183 2674
Malta 47 47 3764 47 737
Mexico 223 213 5526 210 1918
Netherlands 150 123 2812 112 1374
Norway 150 148 6271 143 2010
Peru 210 206 5166 206 2384
Russian Federation 352 352 7289 140 1743
Slovenia 150 145 2844 143 2056
Sweden 158 155 3264 135 1542
Benchmarking participant

North Rhine-Westphalia (Germany) 174 59 1451 n/a n/a

Note:

n/a = not applicable.
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School sampling design

The IEA undertook the school sample selection for all of the ICCS countries. The IEA used as its
general approach a stratified two-stage probability sampling design, in which the schools were
selected systematically with probability proportional to size (PPS) within each stratum. The
following subsections outline the school sample design for ICCS.

Stratification of schools

Prior to sampling, schools were stratified. Strata are groups of units (schools in the case of ICCS)
that share some common characteristic (such as geographic region, urbanization level, or source
of financing). Generally, ICCS used stratification for the following reasons:

e To improve the efficiency of the sample design the national centers were asked to provide
stratification variables that were expected to be closely associated with students’ learning-
outcome variables;

o To apply different sample designs, such as disproportionate sample allocations, to specific
groups of schools (e.g., states or provinces);

o To ensure adequate representation of specific groups of interest (domains) of the target
population in the sample.

ICCS applied two different methods of stratification, one explicit, the other implicit.

o |f explicit strata were used, the total sample of schools was apportioned to the explicit strata,
and independent samples of schools were selected from each explicit stratum.

o Implicit strata were used to sort or arrange schools within explicit strata.

The combined use of implicit strata and systematic sampling is a way of ensuring a proportional
sample allocation of schools across all implicit strata. Each country applied different stratification
schemes after discussion with the IEA sampling team members. Appendix B of this report provides
details about the stratification variables for each participant.

School sampling frame

To prepare the selection of a sample of schools, the [EA sampling team asked national centers to
provide a list of schools with students enrolled in the target grade. (A comprehensive national list
of all eligible schools is called a school sampling frame.) The team carefully double-checked the
ICCS school-sampling frames in order to ensure that they provided complete coverage of the
target population and did not include incorrect entries, duplicate entries, or entries that referred
to elements that were not part of the target population. The team then verified the plausibility of
the information against official statistics.

For each eligible school in the sampling frame, the sampling team required the following
information:
e Aunique identifier, such as a national identification number;

o Ameasure of size (MOS) of the school, which usually was the number of students in the target
grade or an adjacent grade;

o Values for each of the intended stratification variables.
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School sample selection

Inorder to select the school samples for the ICCS main survey, the sampling team used stratified
PPS (probabilities proportional to size) systematic sampling. As noted earlier, this method is
customary in most large-scale social surveys, and notably in most IEA surveys.

The process of selecting the school samples for each country started with the sorting of the school
sampling frame. Within each explicit stratum, schools are sorted by implicit strata, and finally within
each implicit stratum by MOS (alternately sorted in increasing and decreasing order).

The team next selected a sample from the sorted school sampling frame by engaging the following
tasks:

e Calculating a sampling interval in each explicit stratum, as process that involved dividing the
total MOS in this stratum by the number of units to sample from that stratum;

e Determining a random starting point in each explicit stratum, a step that decided the first
sampled school in the explicit stratum;

o Selecting the units by adding the sampling interval to the point of the random start and then
subsequently to each new value every time a school was selected. Whenever the cumulated
MQOS equalled or exceeded the corresponding value, the team selected the corresponding
unit.

Figure 5.1: Systematic PPS sampling of schools

random start
150 students

120 students 7 sampling interval
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Notes:

A box represents a school in the sampling frame. Schools in the sampling frame are sorted in descending order by
size. The height of the cells reflects the number of target-grade students in each school. A random start determines
the second schoolin the list for selection, and a constant sampling interval determines the next two sampled schools.
Sampled schools are shaded blue.
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The sampling team generally followed a systematic PPS sampling process within an explicit stratum
(see Figure 5.1). In certain cases, the team systematically deviated from this general procedure.
If very small schools are selected with PPS, there is a risk of obtaining extremely large sampling
weights for students from those schools. In order to prevent this, it is necessary to select small
schools with equal selection probabilities. The ICCS team regarded a school as small if the number
of students enrolled in the target grade was lower than the number enrolled in a class of average
size in the school’s explicit stratum. Conversely, technical problems arise whenever the MOS of
a school is larger than the sampling interval. In this case, the sampling team set the MOS of the
school tothe sampling interval, thereby ensuring that the school would be selected with certainty
but not more than once.

In order to reduce the considerable traveling costs for administering the study in the Russian
Federation, the sampling team introduced an additional sampling step. This involved selecting a
sample of 42 regions in a first stage, using PPS sampling. An enlarged sample of 210 schools was
then selected from these regions in order to compensate for the increased sampling variance due
to the additional sampling stage (further details can be found in Appendix B).

Most ICCS countries conducted an extensive field trial of the study instruments prior to the main
data-collection phase. Had a school been selected both for the field trial and for the main survey,
this could have caused response contamination and a drop in the participation rate for the main
survey. The schools, or the teachers within the schools, might have been reluctant to participate
in both the field trial and the main survey. Selecting the same school for both parts of the study
was therefore avoided, whenever possible. For many countries, avoidance involved selecting the
main survey sample and the field trial sample simultaneously.

The sampling team selected a sample of replacement schools at the same time that it selected the
primary sample of schools. The team did this in order to maintain the sample size and reduce non-
response bias in case of problems with school participation. Generally, two replacement schools
with similar characteristics were assigned to each originally sampled school. The similarity was
secured by selecting those two schools adjacent to the sampled school in the sorted sampling
frame. The first replacement school was the one below the sampled school; the second replacement
school was the one above. Schools that were part of the original sample could not be selected as
replacement schools.

Within-school sampling design

Within-school sampling constituted the second stage of the sampling process in ICCS. The NRCs
or their appointed data managers carried out the selection of classes and teachers. The use of
WinW3S software in each participating country ensured the random selection of classes and
teachers within the sampled schools.

Student sampling

The sampling team used systematic random sampling to select one or more classes from each
school that participated in ICCS. All participating schools were asked to list all their target-grade
classes andto provide thislist to their ICCS national study center. Center staff then used WinW3S
software to select the classes from these lists. Sampled classes could not be replaced or substituted.
However, center staff could exclude a class from selection if it consisted solely of excluded students.

Systematic sampling was used for selecting classes from lists provided by the participating schools.
The procedure was similar to the one used for systematic school sampling except that each class
in a school had the same probability of being selected. Each student in a participating school had
the same selection probability because all students within sampled classes were selected for
participationin ICCS.
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Whenever a class was smaller than half of the average class size, it was grouped with one or more
other classes prior to sample selection to form a so-called pseudo-class. This was done to avoid
fluctuations in the total student sample size and to ensure efficient use of study resources.

Teacher sampling

WinWa3S software employed systematic sampling with equal selection probabilities to select
teachersfromlists provided by the participating schools. Inorder to ensure a proportional allocation
of teachers by gender, the implicit stratification was applied when using WinW3S software to
sample teachers.

As mentioned above, it was possible to select specific groups of teachers with certainty. The
sampling team accounted for higher selection probabilities of these teachers when conducting
weight calculations.
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CHAPTER é6:

Field operation procedures and data
preparation

Juliane Kobelt and Hannah Kéhler

Overview

Successful administration of the ICCS 2016 assessment depended heavily on the contributions of
the study’s national research coordinators (NRCs) and national center staff. As for all large-scale
cross-national surveys, administration of the assessment, along with the overall coordination
and logistical aspects of the study, presented a set of significant challenges for each participating
country.

The ICCS international study center (ISC) at the Australian Council for Educational Research
(ACER) worked together with the IEA to develop internationally standardized field operation
procedures, to assist the NRCs and to promote uniforminstrument administration activities. The
ICCSoperation procedures were designed to be flexible enough to simultaneously meet the needs
of individual participants and IEA’s high quality survey standards.

The international project teamfirst referred to the ICCS 2009 study procedures and those used in
other previous IEA studies, such as IEA's Progress in International Reading Literacy Study (PIRLS),
Trends in International Mathematics and Science Study (TIMSS), and International Computer
and Information Literacy Study (ICILS). The procedures were then tailored to suit the specific
requirements of ICCS 2016.

All national centers received guidelines on survey operation procedures for each stage of the
assessment. These guidelines provided advice on contacting schools, listing and sampling students,
preparing materials for data collection, administering the assessment, scoring the assessment, and
creating the data files. National centers were also supplied with procedures for quality control and
provided feedback on survey activities, gathered via online questionnaires.

Field operation personnel

The role of the national research coordinators

One of the first steps in establishing the ICCS study for a certain country or education system?®
was the appointment of a national research coordinator (NRC). The NRC acted as the contact
person for all those involved in ICCS within the country, and was the country representative at
the international level.

NRCs were in charge of the overall implementation of the study, had responsibilities for the
national decisionsregarding ICCS and, where necessary, implemented and adapted internationally
agreed-upon procedures for the national context under the guidance of the international project
staff and national experts.

5 The majority of the entities that participated in ICCS were countries. Further, some subunits of countries featuring a
distinct education system also participated in ICCS, for example Hong Kong, a Special Administrative Region of China.
For reasons of simplicity, the text will refer to both participating countries and education systems as “countries”.
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The role of the school coordinators and test administrators

In order to facilitate successful administration of ICCS, the international team required the
establishment of two roles within countries: the school coordinator and the test administrator.
Their work involved preparing for the test administration in schools and carrying out the data
collection in a standardized way.

In cooperation with school principals, national centers identified and trained school coordinators
for all participating schools. The school coordinator could be a teacher or other staff member in
the school. The school coordinator could also be the test administrator at the school, but was not
tobe ateacher of any of the sampled students. In some cases, national centers appointed external
school coordinators from their own staff, for example. The coordinators’ responsibilities included
the following major tasks:

¢ |dentifying eligible students and teachers belonging to the target population to allow the
national center to perform within-school sampling;

o Arranging the date(s) and modalities of the test administration with the national center;

o Distributing instruments and related materials needed for test administration and making
sure they were kept in a secure place and confidential at all times;

o Working with school principals, the test administrators, and the affected teachers to plan and
administer the student testing;

e Ensuring that the test administrators return all testing materials after the testing session.

Test administrators were mainly responsible for administering the student test and questionnaires.
Theywere employed either by the national center or directly by the schools. Training sessions, run
by the national center centrally or by the schools, ensured that test administrators were adequately
prepared to run the assessment sessions.

Field operation resources

Manuals and documentation

The ICCS survey operation procedures were sent to the NRCs in five units, each accompanied
by additional materials, including more specialized manuals and software packages. The units
and materials were organized and distributed chronologically according to the different stages
of the study.

The five units were as follows:

o Unit 1: Sampling Schools defined the ICCS target populations and sampling goals, and described
the procedures for the sampling of schools;

o Unit 2: Working With Schools guided the national centers through the process of contacting
and working with schools (such as obtaining permission from relevant school authorities,
establishing contact with schools, and identifying and training school coordinators);

e Unit 3: Preparing Survey Material described the processes involved in preparing the survey
materials (such as translating and adapting assessment materials, documenting national
adaptations made to the instruments, preparing for the international verification of translated
materials and adaptations, preparing for the international verification of the instrument
layout, and duplicating materials for the assessment);

o Unit 4: Data Collection and Quality Monitoring Procedures described the activities involved in
workingwiththe sampled schoolsand guided the NRCs through the datacollectionprocedures,
including the within-school sampling process, the tasks related to test administration, and the
quality monitoring procedures;
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Unit 5: Data Capture, Coding and Scoring described the processes involved in using the online
data collection system, and all activities related to data entry and scoring.

Accompanying manuals were as follows:

The School Coordinator Manual described the role and responsibilities of the school coordinator
as the main contact person within each participating school. The responsibilities included
assisting the national center in the identification of classes, teachers and students, supporting
the administration of the test and questionnaires, and ensuring that test materials in the
school are secure and confidential at all times.

The Test Administrator Manual described the role and responsibilities of the test administrator,
including the distribution of the student test instruments according to the student tracking
forms, the supervision of test sessions, ensuring that the timing of the test sessions was
correct, and recording student participation.

The International and National Quality Control Monitor Manuals provided international quality
observers (IQOs) and national quality observers with information about ICCS, and described
their role and responsibilities in the project. The manuals specified the timelines, actions, and
procedures required to carry out the international and national quality assurance programs.

The Scoring Guides for Constructed-response Items provided detailed and explicit guidance on
scoring each constructed-response item.

Software

Theinternational project teamalso supplied NRCs with software packages to assist with sampling
and data collection:

The Windows® Within-school Sampling Software (WinW3S): This enabled ICCS national centers
to select students and teachers in each sampled school in agreement with sample design
specifications and mandatory sampling algorithms. National centers also used the software
to track school, teacher and student information, prepare the survey tracking forms, and to
assign test instruments to students; the software included facilities to print labels for all the
test booklets and questionnaires.

The IEA Online Survey System (OSS): This software was used to transform the verified paper
questionnaires to the online mode for those countries that used online data collection for
teacher and school questionnaires. It enabled text passages on the paper questionnaires to be
transferred to online questionnaires, while taking national adaptations to the questionnaires
into account. The software also made it possible to deliver these online versions to
respondents.

The IEA Data Management Expert (DME): This software was used to enter information from
any paper-based test booklets and questionnaires into computer data files. The DME included
aninternational codebook, providing specific information on the variables in each of the ICCS
2016 civic knowledge test and questionnaire data files. National centers were required to
adapt the international codebook structure to reflect any approved adaptations made to the
national questionnaire.

In addition to the software and manuals, the IEA conducted a field operation and scoring
training seminar designed to train national center staff on all procedures and familiarize them
with the supporting software, namely the IEA WinW3S, IEA Online Survey System, and IEA
Data Management Expert software.
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Field operation processes

Survey listing and tracking forms

ICCSrelied on a series of survey listing and tracking forms to sample classes and teachers, assign
booklets and questionnaires, and track the participation status of students and teachers. These
forms facilitated the data collection and data verification process, and provided the information
needed to compute sampling weights and evaluate the quality of the sampling process.

Most of the listing and tracking forms were created automatically by the IEA WinW3S software,
then completed by schools and returned to the national centers. The following six listing and
tracking forms were used in ICCS:

o School tracking form: The IEA Sampling Team provided national centers with this form, which
listed the sampled schools and their replacements, information about the school identification
code (ID), a school measure of size (MOS), the school name, and school contact information.

e Class listing form: A class listing form was created in WinW3S for each sampled school and sent
to the school coordinators for completion. The school coordinators listed the eligible classes
from the target grade in the participating schools and provided details about the classes,
such as the class streams (if applicable), class names, and number of students. The number of
teachers teaching students from the target grade was also specified on the class listing form.

o Student listing form: This form was created in WinW3S for each sampled class and sent to the
schools for completion by the school coordinator prior to test administration. The school
coordinators listed the eligible target grade studentsin the sampled classes of the participating
schools and provided details about the students, such as the name of the student (if country
regulations allowed for names to be provided to the national center), date of birth, gender and
exclusion status (if applicable).

o Student tracking form: This form was created in WinW3S and sent to the schools with students’
test booklets and questionnaires for completion by the test administrators during test
administration. The test administrators used this form to verify the assignment of instruments
to students and indicate student participation and the use of spare instruments.

o Teacherlistingform: Thisformwas created in WinW3Sfor each sampled school and sent to the schools
for completion by the school coordinator prior to test administration. The school coordinators
listed the eligible target grade teachers of the participating schools, and provided details about
the teachers, such as their name (if country regulations allowed for names to be provided to the
national center), birth year, and gender, and indicated whether the teacher needed to be sampled
with certainty (this was an option for national centers to increase the teacher sample by selecting all
teachers of civic and citizenship education related subjects at the target grade).

e Teacher tracking form: This form was created in WinW3S and sent to the school coordinators
together with the teacher questionnaires. The school coordinators used this form to indicate
the completion and return status of the teacher questionnaires.

Linking students to classes and schools and teachers to schools

The international project staff established a system assigning unique hierarchical identification
codes (IDs) to the sampled schools, teachers, and students (see Table 6.1), enabling them to be
tracked throughout the study.

Every sampled student was assigned an eight-digit identification number unique within each
country. Each number consisted of the four-digit identification number identifying the school,
followed by a two-digit number identifying the class within the school, and a two-digit number
identifying the student within the class.

Each sampled target-grade teacher of the selected school (i.e., those listed on the teacher tracking
form) was assigned a teacher identification number consisting of the four-digit school number
followed by a two-digit teacher number, unique within the school.
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Table 6.1: Hierarchical identification (ID) system

Unit ID components ID structure Numeric example
School School CCccC 1001
Class School + class within school CCCCKK 100101
Student School + class within school + student CCCCKKSS 10010101
within class
Teacher School + teacher within school CCCCTT 100101

Contacting schools and sampling classes

Once NRCshad obtained alist of the schools that had been sampled for ICCS, (for more information
onall sampling procedures, please refer to Chapter 5 of this report), it was important for the ongoing
success of the study that good working relationships with these schools were established. NRCs
were responsible for contacting these schools and encouraging themto take part in the assessment,
which ofteninvolved obtaining support from national or regional educational authorities, depending
on the national context.

In cooperation with school principals, national centers identified and trained school coordinators
for all participating schools. The school coordinator could be a teacher or guidance counselor in
the school. In cases where the school coordinator also acted as the test administrator at the school,
he or she was not allowed to be a teacher of the sampled class. In some cases, national centers
appointed one of their own members to fill this role. Often this person was responsible for several
schools in an area. Each school coordinator was provided with an ICCS school coordinator manual,
which described their responsibilities in detail and encouraged them to contact the NRC if they
had any questions.

The responsibilities of the school coordinator included providing the necessary information about
their school, coordinating the date, time and place for testing, obtaining parental permission (if
necessary), liaising with the test administrator to coordinate the test session, distributing teacher
and school questionnaires, and coordinating the completion of the student tracking forms and
teacher tracking forms. School coordinators also ensured that all materials had been received,
were kept secure at all times, and were returned to the national center after the test administration.

National centers sent a class listing form to each school coordinator and asked them to provide
informationon allthe eligible target grade classes in the school. Using this information, the national
centers sampled classes within the schools. Intact classes had to be sampled, ensuring that every
student in the school was in only one class (course), and no student was listed in more than one
class. Ensuring that there was no overlap was a necessary requirement for obtaining a random
sample of classes that was representative for all target grade students at the school. Once the class
sampling was finalized, the national centers sent the teacher listing form and student listing form to
the school coordinator. The school coordinator was asked to provide information for each single
teacher that taught students in the target grade at the time of the assessment. Finally, school
coordinators were asked to complete the student listing form, recording the student’s name, date
of birth, gender, and whether the student was excluded from testing.®

The national centers worked with schools to sample classes, track schools, teachers and students,
and prepare for test administration (Figure 6.1).

6 There were strict criteria for the exclusion of students. Excluded students may include students with functional
disabilities, students with intellectual disabilities, and non-native language speakers (as described in the ICCS 2016
school coordinator manual).
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Figure 6.1: Procedures for working with schools to prepare for test administration

National Center

Contacting and tracking schools

o Contact sampled schools

o Getstarted in IEAWinW3S (complete basic
information, import school sampling file)

e Complete / adapt school information

¢ Record school participation

e Print and send class listing forms

Schools

Class sampling and tracking

o Enter school information from class listing forms
e Enter teacher information from class listing forms
e Enter class information from class listing forms

o Sample class(es)

o Print and send teacher listing forms

e Print and send student listing forms

Within-school listing

o List all classes in the target grade and specify
number of teachers in that grade on class
listing forms

A

Teacher sampling, student and teacher tracking

o Enter teacher information from teacher listing forms

e Sample teachers

o Enter student information from student listing form

o Assign test booklets and questionnaires to students

e Print teacher tracking form

Print student tracking form

Print test instrument labels

» Send tracking forms and labeled test instruments to
schools

Within-school listing
o List teacher information on teacher listing forms
o List student information on student listing forms

A

Track student and teacher participation status

e Import/enter student participation information from
student tracking form

o Import/enter teacher participation information from
teacher tracking form

o Enter datafrominstrumentsinto IEA DME

o Import data availability status from IEA DME

o Import data availability status from OSS Monitor

Notes:

Survey administration

o Test administrators track student participation
on student tracking form

o School coordinator tracks teacher participation
on teacher tracking form

o School coordinator/test administrators send the
completed instruments and forms back to the
national center

WinW3S = Windows® Within-school Sampling Software, DME = Data Management Expert, OSS = Online Survey

System.
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Although all students enrolled in the sampled classes were part of the target population, ICCS
recognized that some student exclusions were necessary because of either some functional or
intellectual disability or in cases where there were non-native language speakers. Accordingly,
the sampling guidelines allowed the exclusion of students with any of several disabilities (for
more information on sampling procedures, see Chapter 5). Countries were required to track and
account for all excluded students and were cautioned that excluding more than five percent of
students would require an annotation of their resultsinthe ICCS reports. Conditions under which
countries excluded students were carefully documented, because the definition of being disabled
could vary from country to country.

Preparing the instruments for data collection

As outlined in Chapter 4, NRCs were required to document any national adaptations to the
international instruments in national adaptation forms (NAFs) and submit them to the ISC for
review and further discussion. These NAFs were provided in Microsoft Excel format and included
allquestion texts (e.g., question stem, response options, and answer categories) and variable names.

ICCS 2016 Survey Operation Procedures Unit 3 provided countries with guidelines and explicit
instructions on how to prepare the survey materials and thus produce good quality instruments.
Subsequently, national centers managed the translation of the instruments from English into
the language(s) used in the participating countries and later submitted them for independent
verification (see Chapter 4 of this report for details).

Following the translation verification and revision of the instruments, national center staff
assembled the final instruments. The ISC undertook the final layout verification of the instruments,
and national centers were asked to revise them, where necessary, prior to printing.

For countries administering the school and teacher questionnaires online, the preparation of
instruments comprised an additional verification step. The paper-based instruments had to be
verified before national center staff were allowed to set up their online questionnaires using
the IEA Online Survey System (OSS). The IEA undertook a final layout verification of the online
instruments and national centers were asked to revise them, where necessary, prior to use (see
Chapter 4 of this report for details).

Online data collection for school and teacher questionnaires

ICCS offered participating countries the option of administering the school and teacher
questionnaires online instead of using paper-based questionnaires. To ensure the comparability
of the data from the online mode, only those countries that had previously tested the online data
collection (ODC) during the ICCS field trial were allowed to use the online option during the main
survey. Sixteen countries administered school and teacher questionnaires online during the ICCS
main survey: Belgium (Flemish), Bulgaria, Chile, Colombia, Croatia, Dominican Republic, Estonia,
Finland, North Rhine-Westphalia (Germany), Lithuania, Malta, Norway, Peru, Russian Federation,
Slovenia and Sweden.

After the school and teacher questionnaires had gone through translation and layout verification
processes, they were prepared for delivery online using the IEA OSS software, as described in
more detail in Chapter 4 of this report.

The online questionnaires were prepared and administered using the IEA OSS. The [EA OSS is
a hierarchical model of a survey that stores and manages all questionnaire-related information,
including text passages, translations, and adaptations, verification rules, variable names, and
information for data management. The IEA OSS allowed the consolidation of metadata into a
single set of files that the ICCS national and international centers could easily exchange through
the internet. This feature ensured a consistent way of managing the localized online versions of
the questionnaires.
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To serve the different possible usage scenarios, the IEA OSS comprises three distinct components.
The Designer component was used to create, delete, disable, and edit survey components (e.g.,
questions and categories) and their properties. It enabled translation of all text passages in the
existing national paper questionnaires and additional system texts, and it included a complete
web server to verify and preview the survey exactly as if under live conditions. The Designer also
supported the export of codebooks to IEA's generic data entry software, the IEA Data Management
Expert (DME), to enable isomorphic data entry of online and paper questionnaires. The Web
component was a compiled application that provided questionnaires in HTML format to the
respondents for completion within standard internet browsers. Finally, the web-based Monitor
component allowed national centers to audit participationinreal-time. It also allowed the centers
to follow up with schools when questionnaires were incomplete or not returned in a similar way
to that used in the administration of the paper questionnaires. The live systems were hosted on
dedicated high-performance servers rented from a reliable and experienced solution provider in
Germany.

The electronic versions of the ICCS school and teacher questionnaires could only be completed
viathe internet. Accordingly, the design ensured that online respondents needed only aninternet
connectionand astandardinternet browser. No additional software or particular operating system
was required. Respondents were not allowed to use other delivery options, such as sending PDF
documents via email or printing out the online questionnaires and mailing them to the national
center.

To limit the administrative burden and necessary communication with schools, national centers
made the initial decision on whether to assign the online or the paper questionnaire to respondents
as the default. This decision was based on the centers’ and the schools’ prior experience of
participation in similar surveys and the ICCS field trial experience.

Usually,everyrespondentinaparticular school was assigned the same mode, either online or paper.
However, national centers were requested to take into account the mode that a specific school or
aparticular individual preferred. National centers had to ensure that every respondent assigned
to the online mode by default had the option to request and complete a paper questionnaire,
regardless of the reasons for not being willing or able to answer online.

The majority of countries used the online option for the school and teacher questionnaire as the
default administration mode in ICCS 2016 (Table 6.2).

To ensure confidentiality and separation, every respondent received individual login information.
The national centers sent this information, along with general information on how to access the
online questionnaire, to respondents inthe form of “cover letters” In line with the procedures used
duringdistribution of the paper questionnaires, the school coordinator delivered thisinformation
to the designated individuals.

During the administration period, respondents could log in and out as many times as needed and
resume answering the questionnaire at the question they had last responded to in their previous
session. Answers were automatically saved whenever respondents moved to another question,
and respondents could change any answer at any time before completing the questionnaire. During
the administration, support was given by the national center, which, in turn, could contact the IEA
if unable to solve the problem locally.

The navigational structure of the online questionnaire had to be as similar as possible to that of
the paper questionnaires. Respondents could use “next” and “previous” buttons to navigate to an
adjacent page, as if they were turning physical pages. In addition, a hypertext “table of contents”
mirrored the experience of opening a specific page or question of a paper questionnaire. While most
respondents followed the sequence of questions directly, these two features allowed respondents
to skip or omit questions, just as if they were answering a self-administered paper questionnaire.
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Table 6.2 Weighted percentages of online mode administration for school and teacher questionnaires

Country School questionnaire (%) Teacher questionnaire (%)
Belgium (Flemish) 93.5 (2.0) 95.8 (0.7)
Bulgaria 100.0 (0.0) 100.0 (0.0)
Chile 89.3 (3.4) 92.0 (2.4)
Colombia 100.0 (0.0) 100.0 (0.0)
Croatia 100.0 (0.0) 100.0 (0.0)
Dominican Republic 93.7 (3.1) 93.8 (3.0)
Estonia 100.0 (0.0) 100.0 (0.0)
Finland 100.0 (0.0) 99.0 (0.2)
Lithuania 100.0 (0.0) 100.0 (0.0)
Malta 100.0 (0.0) 97.3 (0.4)
North Rhine-Westphalia (Germany) 97.3 (2.7) -
Norway 100.0 (0.0) 100.0 (0.0)
Peru 23.6 (2.9) 280 (2.9)
Russian Federation 100.0 (0.0) 100.0 (0.0)
Slovenia 100.0 (0.0) 99.7 (0.2)
Sweden 100.0 (0.0) 100.0 (0.0)
Notes:

Standard deviations provided in parentheses.
*Concerns about the extremely low response rates (less than 10%) for the teacher surveys in North Rhine-Westphalia
(Germany) led to a decision not to include the corresponding data in the international database.

To further ensure the similarity of the two sets of questionnaires, responses to the online
questionnaires were not made mandatory, evaluated, or enforced in detail (e.g., using hard
validations). Instead, some questions used soft validation; for example, respondents were asked to
give numerical responses to questions that had a minimum and maximum value, such as the total
number of students enrolled in a school. In some instances, respondents’ answers to this type of
questionled totheresponse being updated according to the individual respondent’s entries evenif
that response was outside the minimum or maximum value, but with the caveat that the response
still needed to be within the specified width.

Certaindifferences in the representation of the two modes remained, however. To reduce response
burden and complexity, the online survey automatically skipped questions not applicable to the
respondent, in contrast to the paper questionnaire, which instructed respondents to proceed
to the next applicable question. Rather than presenting multiple questions per page, the online
questionnaire proceeded question by question.

Because the national centers were able to monitor the responses to the online questionnaires
in real-time they could send reminders to those schools where people had not responded in the
expected period of time. Typically, in these cases, the centers asked the school coordinators to
follow up with those individuals who had not responded.

Although countries using the online mode in ICCS faced parallel workload and complexity before
and during the data collection, they had the benefit of a reductionin workload afterwards. Answers
toonline questionnaires were already in electronic format, and responses were stored on servers
maintained by the IEA, thus there was no need for separate data entry.
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Online data collection for survey activities questionnaires

Inorder to collect feedback about survey operations from NRCs, the international project team
set up an online survey activities questionnaire (SAQ). The questionnaire was prepared and
administered using the IEA Online Survey System.

Because the SAQ, unlike the other ICCS questionnaires, did not require any national adaptations
and were completed in English, they were well suited for an online data collection.

The purpose of the SAQ was to gather opinions and information about the strength and weaknesses
of the ICCS assessment materials (e.g., instruments, manuals, scoring guides, and software) and
countries’experiences with the ICCS survey operation procedures. NRCs were asked to complete
these questionnaires with assistance of their national data managers and the rest of the national
center staff. The information was used to evaluate the survey operations and will also be used to
improve the quality of the survey activities and materials for future ICCS cycles (see chapter 7 for
more information on the answers to the SAQ).

The individual login information for accessing each questionnaire was sent to the NRCs with
internetlinks pointing to the location of the online questionnaires. Before submitting the responses
to the IEA, NRCs could go back and change their answers if necessary.

Administering the ICCS assessment

Thedistribution of the printed materials to the schools required careful organization and planning
by national centers. Using labels and the student tracking form produced by WinW3S, each
sampled student was assigned one test booklet. The test booklets were assigned in a completely
balanced rotated design so that each test item cluster within the booklets was assigned to an
approximately equal number of students. Each student also was assigned an international student
questionnaire that was labeled in away that linked it to the corresponding test booklet. Depending
onthe country’s participation in one of the regional student questionnaires, each student was also
assigned aregional instrument. The materials were packaged separately for each sampled class. In
addition, the teacher questionnaires were assigned and sent for each teacher listed onthe teacher
tracking form, and a school questionnaire was sent for the school principal.

For teachers and school principals that were supposed to complete their questionnaire online,
national centers prepared and sent cover letters, which contained login information and instructions
about how to complete the online questionnaire. National center staff sent the packaged materials
to the school coordinators prior to the testing date, who were asked to confirm the receipt of all
instruments. School coordinators thendistributed school questionnaire and teacher questionnaires
or cover letters for online participants, while ensuring that the other instruments were kept in a
secure room until the assessment date.

According to procedures described in the test administrator manual, national centers assigned
a test administrator to each sampled class; their role was to administer the test along with the
international student questionnaires and a regional instrument (where applicable). This person
was chosen and trained by the national center, although, in some cases, the school coordinator
alsoundertook the test administrator role. The test administrator was responsible for distributing
materials to the appropriate students, leading students through the assessment, and an accurate
timing of the sessions. Following the test, they also administered the international student
questionnaire and a regional instrument (where applicable).

The administration of the ICCS instruments consisted of either two or three parts. The first
part concerned the civic knowledge test booklets. This was followed by the completion of the
international student questionnaire. Countries in Europe and Latin America administered either
the European student questionnaire or the Latin American student questionnaire afterwards.
The time allotted for each of these sections was standardized across countries. To complete each
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part of the cognitive test, target grade students were allowed 45 minutes. If a student completed
the test before the allotted time was over, he or she was allowed to review his or her answers or
read quietly, but was not allowed to leave the testing room. To complete the international student
questionnaire, students were given at least 40 minutes and were allowed to continue if extra
time was necessary. In European and Latin American countries additional time was allocated to
complete the regional student questionnaire. Each part of the student assessment was allocated
an approximate time, and test administrators were required to document the starting and ending
time of each section on the test administration form (Table 6.3).

Table 6.3 Time allowed for administering the ICCS student instruments

Instrument Length of time allowed for test
Student test booklet 45 minutes

International student questionnaire 40+ minutes

European student questionnaire (where applicable) 20+ minutes

Latin American student questionnaire (where applicable) 15+ minutes

The test administrator used the student tracking form to distribute the booklets to the correct
students and to document student participation. The school coordinator used the information on
the participation status to calculate the participation rate. If thiswas below 90 percent in any class,
it was the school coordinator’s responsibility to hold a makeup session for the absent students
before returning all of the testing materials to the national center.

The national centers entered the information recorded on the student and teacher tracking forms
into WinWa3S.

Scoring the ICCS assessment and checking scorer reliability

Scoring the assessment

The success of assessments containing constructed-response questions depends on the degree to
which student responses are scored reliably. Nine of the ICCS assessment items were constructed-
response items (five of these items were newly developed for ICCS 2016 and four were secure
trend items from ICCS 2009), and it was critical to the quality of the ICCS results that they were
scored inareliable manner. Reliability was accomplished by providing national centers with explicit
scoring guides, extensive training of scoring staff, and continuous monitoring of the quality of the
work during scoring procedures.

During the scoring training, which was conducted at the international level, national center staff
members were trained how to score the constructed-response items in the ICCS assessment.
Scoring training took place both before the field trial and before the main survey. The training
that took place prior to the field trial provided the participants with their first opportunity to give
extensive feedback on the scoring guides for the new ICCS 2016 items. These guides were revised
onthe basis of this feedback. The training conducted before the main survey enabled national center
staff to give additional feedback on the scoring guides for the five new ICCS 2016 items in light
of their experiences of scoring the items in the field trial, and the guides were revised accordingly.
The scoring guides for the four ICCS 2009 trend items were not revised and were identical to
those used in ICCS 2009. Further detail of the development and revision of the ICCS Main Survey
Scoring Guide for Open-ended Response Items is provided in Chapter 2.
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Scorer training for the ICCS main survey was undertaken using a sample set of student responses
created for use in the training, and taken or adapted from those collected in the ICCS 2016 field
trial. As part of the field trial, country representatives had the opportunity to send scorer queries to
the ISC. Countries submitted their queries in English (with non-English language student responses
translated into English) and a selection of student responses submitted as part of the country query
process was included in the set of responses used for the main survey scorer training.

The example responses used during the scorer training were a mixture of those that clearly
represented the scoring categories and those that were relatively difficult to score because they
were partially ambiguous, unusually expressed, or on the borderline between scoring categories.
The scores that national center staff gave to these practice papers were shared with the group,
withdiscussionfocusing ondiscrepancies in particular. The scoring guides and practice responses
were refined following the scoring training to clarify areas of uncertainty identified during the
scorer training.

Following the training, the ISC provided national centers with afinal set of scored sample responses
as well as the final version of the scoring guide. National centers used this information to train
their scoring staff on how to apply the scoring guides to the constructed-response items. In some
cases, national centers created their own example responses from student responses collected
in their country.

Toprepare for this task, the ISC provided national centers with suggestions on how to organize staff,
materials, procedures, and the scoring process. National centers were encouraged to hire scorers
who were attentive to detail and familiar with education, particularly those with a background
in civic and citizenship education. The ISC also provided guidelines on how to train scorers to
accurately and reliably score the constructed-response civic knowledge items.

Documenting scoring reliability

Documenting the reliability of the scoring process within countries was a highly important aspect
of monitoring and maintaining the quality of the ICCS scored data. Scoring reliability within each
country was established using two different scorers who independently scored a random sample
of approximately 67 booklets per booklet type (booklets 1-8). The booklets to be doubled scored
were selected by the WinWa3S software. Reliability booklets were assigned so that about 200
responses per item were double scored in each participating country.

The degree of agreement between the scores, assigned by the two scorers, is a measure of the
reliability of the scoring process. ltems with low inter-rater reliability within a given country were
not used in the estimation of student achievement for that country. Chapter 10 outlines the
adjudication process relating to inter-item reliability of items.

The ISC recommended that national centers integrate the reliability scoring with the normal
scoring activity, so that scorers would not be influenced by the knowledge of the context in which
they were scoring (reliability or normal scoring). Scorers completed their scoring using reliability
scoring sheets and the two reliability scorers were unaware of each other’s scores.

Field trial procedures

The ICCSfield trial was asmaller administration of the ICCS assessment; on average, approximately
1000 students were tested in each participating country.

The field trial was crucial to the development of the ICCS assessment instruments, particularly the
civicknowledge test. Items were tried outin the field trial in order to investigate the psychometric
characteristics of the test items and make well-informed decisions about further use. The field
trial also served the purpose of testing the ICCS survey operation procedures in order to avoid
any possible problems during the ICCS data collection. An essential step towards achieving this
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goal was to conduct a full-scale field trial of all instruments and operational procedures under
conditions approximating, as closely as possible, those of the main survey data collection. This also
allowed the NRCs and their staff to become acquainted with the activities, refine their national
operations, and provide feedback that was used to improve the procedures for the main data
collection. The field trial resulted in some small modifications to survey operation procedures and
contributed significantly to the successful execution of ICCS. In almost all participating countries,
the international field trial was conducted during October-November 2014.
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CHAPTER 7:

Quality assurance procedures for the ICCS
data collection

Gabriela Nausica Noveanu, Juliane Kobelt and Hannah Kohler

Considerable effort has been made to develop standardized materials and survey operations
procedures that ensure the ICCS 2016 data meets the highest standards. Quality assurance
encompassed internal mechanisms built into each stage of the data collection process.

The international quality assurance program

Overview

Inorder to document data collection activities and verify that the standardized ICCS procedures
were followed, the IEA developed the quality assurance program, which was an integral part
of the study both nationally and internationally. Two independent quality assurance programs
were implemented in each participating country; these were designed to offer evidence of the
procedures employed in data collection in order to advocate for data comparability, and included
aninternational quality assurance program, conducted by the IEA, and a national quality assurance
program, managed by each national center and based on the guidelines and manuals provided
internationally.

This section provides an overview of the international quality assurance program and the data
collected by the program. The international quality assurance program was implemented by
independent international quality observers (IQOs) appointed by the IEA.

The major task of the IQOs was to conduct on-site visits during the main survey data collection.
In each country, the IQO and the IQQO’s assistant(s) visited a sample of 10% of the participating
schools during the ICCS administration. When there was a benchmarking participant from the
same country, and only one centrally organized national center was responsible for all aspects of
data collection, five additional school visits were required for the benchmarking entity.

For each schoolvisit, [QOs observed the administration sessions and recorded their observations,
noting any deviations from the standardized administration script, timing, and procedures. In
addition, IQOs interviewed the school coordinators about their experiences coordinating the
ICCS 2016 assessment. IQOs also checked whether the suggestions made by the international
translation and layout verifiers had been integrated into the final assessment instruments, as
documented in the national adaptation forms.

Prior to beginning their assignments, the IQOs were mandated to attend a training session
conducted by the IEA. There were two training sessions, one for Southern Hemisphere countries
andonefor Northern Hemisphere countries. During the training, IQOs were introduced to the ICCS
operation procedures and the design of the ICCS 2016 test booklets and context questionnaires,
and familiarized with the tasks associated with their role. IQOs were also supplied with a manual
detailing all their responsibilities and the necessary materials for completing the tasks.

In most participating countries and benchmarking entities, the national research coordinators
(NRCs) assisted the IEA in nominating the IQO. There were also cases where the |[EA recruited
|QOswhohadserved the samerolein previous IEA studies. Animportant aspect of the international
quality assurance program is the independence of the IQOs from the national centers. The
nominated person cannot be a member of the national center, afamily member or personal friend
of the NRC. Often, this personwas a school inspector, a retired school teacher, or aresearcher. The
IQO was required to be fluent in both English and the language(s) spoken in the country. When
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necessary, the IQOs were asked to recruit assistants in order to effectively cover the territory or
the schedule of ICCS administration. For ICCS 2016, atotal of 24 1Q0Os were trained across the 23
participating countries and one benchmarking participant. Inturn, the IQOs trained 69 assistants.
Altogether, observers observed 371 administration sessions. The results of the ICCS 2016 1Q0O
observations are reported in the following sections.

Findings from the ICCS 2016 administration

The main responsibilities for each |QO involved were:

Visiting the national center for the selection of schools to be observed and collecting the
required information and documentation;

Observing selected administration sessions, conducting interviews with the school
coordinators and reporting on specific forms; and

Reviewing the assessment instruments to ensure that the results of the international
translation and layout verifications had been properly addressed.

The 1QOs were required to:

Collect from the national center the complete set of ICCS 2016 national instruments and
manuals, the national adaptation form(s), and tracking forms for the selected schools;

Select, in consultation with the NRC and according to specified guidelines, the schools where
the administration sessions are to be observed;

Contact the school coordinator and test administrator of each selected school to organize the
visit and arrange the interview;

Observe the administration sessions for their level of adherence to the administration
guidelines, documenting each session’s activities on the classroom observation record;

Verify the completeness and accuracy of the lists of participating classes, teachers, and
students for each visited school;

Interview the school coordinator and record the responses on the classroom observation
record;

Review the national assessment instruments and use of the international translation and
layout verification feedback, and document whether the verifiers’ comments were addressed
appropriately; and

Submit all collected national materials and completed observation records to [EA.

The IEA received documentation of the international quality assurance program from all 24
countries and benchmarking participants in ICCS 2016.

Observing the ICCS administration sessions

The observation records were organized into four sections:

e Section A: Preliminary activities;

e Section B: Administration process;

 Section C: Summary observations; and

e Section D: Interview with the school coordinator.
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In section A of the classroom observation record, IQOs registered their observations of the
condition of the survey materials. The second section of the form addressed activities that
took place during the actual administration sessions of the student cognitive test, international
questionnaire and regional questionnaire (if applicable). The cognitive test was administered in
one session of 45 minutes with a break of 5 to 10 minutes before the international questionnaire
administration. Typically, a break of 10-15 minutes followed for countries that administered the
regional questionnaire.

During test administration, IQOs were asked to observe the activities of the test administrator,
specifically the following:

e Distributing, collecting, and securing the test booklets and questionnaires;
e Following the ICCS 2016 administration script; and

e Making time announcements during the administration sessions.

IQOs registered their observations of the condition of the survey materials, the test administrator’s
level of preparation, and the suitability of the room where the administration took place.

In general, the reported information confirmed the very good quality of the preparations for
ICCS administration (Table 7.1). The survey materials were usually stored in a secure location at
the school or kept with the test administrator. There have been reports of very few deviations:
in some cases, materials were not sealed properly or the observer could not verify whether they
were stored properly as the administration started earlier than scheduled. According to the
observers'reports, four percent of the test administrators did not check the assessment materials
before the assessment started, and two percent of the observers could not judge about the test
administrators’ actions in this regard.

Therewere norecorded deviations from the within-sampling procedure. In general, discrepancies
between the student identification information on the instruments and the student tracking form
were attributed to new students who had joined the class after the completion of the listing forms
or to typographical errors in the lists that were then corrected. In two of the visited classrooms,
the student tracking form was reported as not being updated.

IQOs judged most test administrators as being familiar with the administration scripts. In general,
observers noticed no procedural deviations in ICCS assessment preparations that they deemed
severe enough to jeopardize the integrity of the administration. Nearly all of the observed
administration sessions took place under favorable room conditions that were suitable for
students to work without distraction (92%). The most commonly reported inconveniences were:
insufficient workspace for the number of students sitting the test and noise from other students
during school break times.
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Table 7.1:1Q0Os’ observations on ICCS 2016 administration preparation

Question Response category (%)
Yes No Not answered
Were the assessment materials safely stored and 97 3 0

securely sealed?

Did the test administrator verify adequate supplies 94 6 0
of the test booklets and questionnaires prior to the
students’ arrival?

Does the student identification information on the test 98 2 0
booklets and student questionnaires correspond with
the student tracking form?

Did the test administrator familiarize himself or herself with 97 3 0
the script prior to the administration of the assessment

instruments?

Were the conditions in the testing room suitable (lighting, 92 8 0

temperature, noise, etc.) for the students to work
without distractions?

Did the seating arrangement provide adequate space for 96 4 0
students to work and not be distracted by each other?

Notes:
Percentages derived from responses to a total of 371 ICCS administration sessions. Percentages may not add to
100%, due to rounding.

Administration of the student cognitive test

IQOs reported that the assessments were conducted in accordance with the international
procedures, in particular onbooklet distribution and adherence to time limits (Table 7.2). Inveryrare
instances, IQOs observed and carefully documented significant deviations from the administration
procedures. In one classroom, it was noted that the survey instruments were mistakenly given in
adifferent order than prescribed.

Inabout one-third of sessions, the time for test administration was not equal to the time allowed. In
about 82 percent of the observed deviations, students completed the test before the allotted time
had elapsed. Consequently, for the observed sessions, the average test time was 44 minutes (one
minute under the allocated time). The test administrators observed students working faster than
expected, so remaining time announcements were made before the planned 10 minutes warning
toinform the students that they still had ample time to complete their work or to persuade them
towait until the end of the session. Eighty-three percent of all IQO records showed that the break
between test and questionnaire administration sessions did not exceed 10 minutes. In almost
14 percent of cases, there was no significant break between sessions, as only one or two minutes
were recorded as having elapsed between them.

Inaccordance withthe ICCS procedures, at the end of the testing session, test administrators were
asked to collect and secure the test booklets. The IQOs reported that this occurred in 97 percent
of sessions. The majority of the reported exceptions were because, in one country, according to
the policy established at national level, the questionnaires were delivered with the test booklet in
oneenvelope, so the students retained their test booklets until they completed the questionnaires.
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Table 7.2: 1QOs’ observations on test administration sessions
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Question Response category (%)
Yes No Not answered

Does the test administrator distribute the test booklets 99 1 0

according to the booklet assignment on the student tracking

form and booklet labels?

Does the test administrator announce, “you have 10 minutes 94 6 0

left” prior to the end of testing session?

Are there any other “time remaining” announcements made 20 80 0

during the testing session?

Are the test booklets collected and secured at the end 97 3 0

of testing session?

Notes:

Percentages derived from responses to a total of 371 ICCS administration sessions. Percentages may not add to

100%, due to rounding.

One of the most important methods for standardizing the assessment administration was to have
all test administrators follow the script in the test administrator manual. IQOs reported that in
more than three-quarters of the observations, the test administrators exactly followed the script
when preparing the students, distributing the materials, and giving directions and examples (Table
7.3). When test administrators deviated from the script, nearly all modifications were reported as
“minor” and characterized most frequently as additions.

Table 7.3: 1QOs’ evaluation of the test administrators’ adherence to the test administration script

Question Response category (%)

Yes No Not answered
Did the test administrator follow the test 78 22 0
administration script inthe ICCS 2016 Test
Administrator Manual?
Question Yes No Not Not

applicable | answered

If the test administrator made changes to the script,
how would you describe them?
o Additions 12 15 73 0
e Revisions 9 19 72 0
e Deletions 6 19 75 0
Question Yes No Not answered
Did the test administrator address students’ 98 2 0
questions appropriately?

Notes:

Percentages derived from responses to a total of 371 ICCS administration sessions. Percentages may not add to

100%, due to rounding.
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IQOs observed students’ compliance with instructions and overall cooperation during the test
administration (Table 7.4). According to the IQQOs’ observations, in almost all sessions, students
complied very well or fairly well with the instruction to stop work, the test administrator making
sure their booklets were closed. In addition, IQOs described students as being extremely orderly
and cooperative during two-thirds of the administration sessions.

Table 7.4: 1QOs’ evaluation of student cooperation during test administration

Question Response category (%)
Very well Fairly well Not Not
applicable answered
When the test administrator ends testing 90 9 1 0

session, how well do the students comply with
the instruction to stop work?

Question Extremely | Moderately | Somewhat Hardly Not answered

To what extent would you describe the students 61 30 8 2 1
as orderly and cooperative?

Notes:
Percentages derived from responses to a total of 371 ICCS administration sessions. Percentages may not add to
100%, due to rounding.

Administration of the student questionnaires

IQOs reported that the international student questionnaires were distributed according to the
student tracking forms and questionnaire labels. The deviation from the procedure occurred in
one country because the questionnaires were distributed together with the tests at the beginning
of the administration. In most cases (77%), test administrators followed the student questionnaire
administration script exactly. The changes, additions, revisions or deletions were reported almost
equally (Table 7.5).

The international student questionnaire was administered in 40 minutes in one third of the
observed sessions. As instructed in the Test Administrator Manual, students received extra time to
complete the questionnaire (19% of cases). The allotted extra time varied from few minutes to a
maximum of 20 minutes. The administration time was 42 minutes, in average, for the observed
sessions.

The 1QOs also provided observations on the administration of the two regional instruments for
ICCS 2016 (Table 7.6).

Regional student questionnaires were distributed according to the student tracking forms and
questionnaire labels in 75 percent of cases. Deviations from the procedure were reported in two
countries: in one country, both questionnaires were combined in one booklet and in the other
country all instruments were distributed in the beginning of the ICCS administration. IQOs judged
the test administrators to have followed the administration script exactly in 69 percent of the
sessions. Changes were generally considered minor, and were most commonly characterized as
deletions.

In about half of the observed sessions, the observers reported that 20 minutes were needed to
fill in the European student questionnaire and 15 minutes to fill in the Latin American student
questionnaire. About 25 percent of students finished earlier. On average, for the completion of
European student questionnaire, 20 minutes were needed, while for the Latin American student
questionnaire, 14 minutes were needed.
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Table 7.5: 1QOs’ evaluation of the international student questionnaire administration

Question Response category (%)
Yes No Not answered
Does the test administrator distribute 98 2 0

questionnaires according to the student tracking
form and questionnaire labels?

Did the test administrator follow the questionnaire 77 23 0
administration script inthe ICCS 2016 Test
Administrator Manual?

Question Yes No Not Not
applicable | answered

If the test administrator made changes to the script,
how would you describe them?

e Additions 12 16 72 0

¢ Revisions 10 21 69 0

¢ Deletions 9 18 73 0
Notes:

Percentages derived from responses to a total of 371 ICCS administration sessions. Percentages may not add to
100%, due to rounding.

Table 7.6:1Q0s’ evaluation of the regional student questionnaire administration

Question Yes No Not Not
applicable | answered

Does the test administrator distribute 75 8 17 0
questionnaires according to the student tracking
form and questionnaire labels?

Did the test administrator follow the regional 69 14 17 0
questionnaire administration script in the
ICCS 2016 Test Administrator Manual?

If the test administrator made changes to the script,
how would you describe them?

» Additions 5 14 81 0

e Revisions 4 13 83

o Deletions 10 9 82 0
Notes:

For the European student questionnaire there were 15 participating countries, and for the Latin American student
questionnaire there were five participating countries. Percentages derived from responses to a total of 306 ICCS
administration sessions. Percentages may not add to 100%, due to rounding.
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Summary observations of the ICCS 2016 administration

General impressions of how the administration was conducted, how well the test administrator
monitored students, and any unusual circumstances that arose during the session were included
in Section C of the classroom observation record.

Overall, IQOs reported that the quality of ICCS administration was “excellent” (54%), “very good”
(30%), “good” (12%) or “fair” (3%); only one percent of sessions were recorded as “poor”. High
quality instruments were delivered to schools; there were only afew reports of defective booklets,
and these were properly replaced. In most of the attended sessions, no problems were observed
around taking the test; two percent of students (in general, one student per classroom) refused to
take the test citing parental permission. Late students were admitted to the test rooms, but this
occurred before the beginning of administration. In 13 percent of the observed sessions, students
left the roomfor an “emergency” (usually abathroom visit). In such cases, test administrators were
instructed to collect the student’s test booklet and return it only when the student reentered
the assessment room. In some sessions, the booklet was left closed on the student’s desk until
the student returned to class. However, in some cases, students had already completed the test
and, therefore, it was not necessary to give back the test booklets when they returned to the
classroom. In four percent of the sessions, a different room was provided for students requiring
special accommodation where all questions or some of them were read aloud. One student with
avisual impairment received a test printed specially for him, while one with a hearing impairment
was provided with a laptop that gave him/her instructions. There were reports of students
accessing belongings during the test sessions. IQOs reported that, in some cases, mobile phones
or tabletswere left ontables, and that students could listen to music after they completed the test
or questionnaire(s); some students also read books after finishing their test. In some instances,
IQOs noted that the test administrators were not walking around the room but that they were
still able to monitor students from the front of the room. In seven percent of cases, IQOs reported
evidence of students attempting to cheat. However, in some of these instances, IQOs observed
that students tried to communicate between themselves until they found out that the tests were
different. It was also mentioned that test administrators intervened when necessary (Table 7.7).

Interview with the school coordinator

The IQOs conducted interviews with the school coordinators according to the guidelines included
in the Section D of the classroom observation record. The purpose of this activity was to solicit
anevaluation about the ICCS administration from the responsible persons, to collect suggestions
for improvement, and to obtain additional background information on survey-related activities
such as:

e Shipment of assessment materials;

e Arrangements for ICCS administration;

» Responsiveness of the national center to queries;
» Necessity for make-up sessions; and

» Organization of classes in the school (to validate within-school sampling procedures).

Alarge majority of school coordinators expressed a favorable impression of the ICCS survey, and
87 percent reported that the ICCS 2016 administration in their school went very well overall
(Table 7.8). In general, when school coordinators reported problems these included: students’
absenteeism, parents’ refusals, tiredness, or waiting times for those students who finished earlier.
School coordinatorsreported that 68 percent of staff in the school demonstrated positive attitudes
towards the administration, and only one percent exhibited negative attitudes. There were
complaints in some schools that ended with a refusal to complete the questionnaires; some of the
teachers considered that questionnaires were not anonymous or the subject under evaluation was
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Table 7.7:1Q0s’ general observations on the ICCS 2016 administration

Question Response category (%)
Yes No Not answered

Were any defective test booklets and/or 2 98 0

questionnaires detected and replaced before the

administration session began?

Were any defective test booklets and/or 1 99 0

questionnaires detected and replaced after the

administration session began?

Question Yes No Not Not
applicable | answered

If any defective test booklets and/or questionnaires 6 2 91 0

were replaced, did the test administrator replace

them appropriately?

Did any students refuse to take the test either prior 2 98 0

to the testing or during the testing?

Question Yes No Not Not
applicable | answered

If a student refused, did the test administrator 7 0.5 93 0

accurately follow the instructions for excusing the

student?

Were any late students admitted to the room? 17 83 0

Did any students leave the room for an 13 87 0

‘emergency” during the testing session?

Question Yes No Not Not
applicable | answered

If a student left the room for an “emergency”, did 16 2 82 0

the test administrator address the situation

appropriately (collect the test booklet, and if

readmitted, return the test booklet)?

Were there any students requiring special 4 96 0

accommodations (e.g., students with visual or

hearing impairment, dyslexia)?

Did students store away everything, including 87 13 0

all electronic devices, such as cell phones, portable

computers, and photo or video cameras, having

only a pen or a pencil and the test booklet for the

duration of the test administration?

During the administration sessions, did the test 97 3 0

administrator walk around the room to be sure

students were working on the test or completing

the questionnaires and/or behaving properly?

Did you see any evidence of students attempting to 7 93 0

cheat onthe test (e.g., by copying from a neighbor)?

Notes:

Percentages derived from responses to a total of 371 ICCS administration sessions.

100%, due to rounding.

Percentages may not add to
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not relevant for them or that the administration time consumed lesson time. School coordinators
were also asked about the quality of the school coordinator manual. Ninety-one percent were
satisfied with the manual, while eight percent of them said that the manual needed improvement
because it was voluminous and some information was repetitive.

Table 7.8:1QQO reported interview responses of the school coordinators to questions about their perceptions of the ICCS 2016

administration

Question Response category (%)

Very well, Satisfactorily, | Unsatisfactorily,| Notanswered

no problems few problems | many problems
Overall, how would you say the assessment 87 12 1 0.5
administration went?
Question Positive Neutral Negative Not answered
Overall, how would you rate the attitude of the 68 31 1 0.5
other school staff members towards the ICCS
2016 assessment?
Question Yes No Not answered
Overall, do you feel the ICCS 2016 School 91 8 1
Coordinator Manual worked well or does it need
improvement?
Notes:

Percentages derived from responses to a total of 369 interviews. Percentages may not add to 100%, due to rounding.

There were only a small number of cases where components were missing from the shipments of
assessment materials (Table 7.9). The time available for checking the materials ranged from weeks
todays. In most cases where the school coordinator reported that there was no time to check the
materials, this happened because the external test administrators brought the ICCS materials
to the school on the administration day. In two countries, the school coordinator manuals were
reported as missing. They were replaced by the national centers with an information sheet sent to
the schools. Letters that were to be delivered to the parents were reported as missing materialsin
another country. Before the administration began, for all 371 sessions, a total of three defective
booklets were found and replaced. Teacher questionnaire labels were incorrect in one school, but
these were changed manually.

In more than half of the cases, school coordinators indicated that principals, civic and citizenship
education teachers or classroom teachers gave students special instructions, motivational talks,
or incentives prior to administration. In one country, students received a leaflet and watched a
film provided by the NRC. Sixteen percent of school coordinators anticipated needing a make-up
session, and almost 75 percent of them intended to conduct one. IQOs were also asked to verify
that the class lists really included all classes because class sampling required a complete list of all
classes in the school at the target grade. The majority of the school coordinators confirmed that
the complete list of classes had been well documented. There were some schools where 1Q0Os
reported either one missing class or one extra class included in the list. In one country, school
coordinators explained that new classes of refugees were created after the class lists were sent to
the national center. Recent changes in school enrollment during the school year or students with
severe learning disabilities were considered as grounds for missing students in the initial lists sent
to the national centers. In two percent of cases, students were enrolled in more than one class in
the school. School principals reported some reasons as follows: students with special educational
needs or refugees are taking classes with different groups in the school.
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Table 7.9:1QO reported interview responses of the school coordinators to questions evaluating the

ICCS 2016 administration

Question Response category (%)

Yes No Not Not

applicable | answered

Prior to the testing day, did you have time to check 80 16 0.5 4
your shipment of materials from the national study
center?
Did you receive the correct shipment of the 88 8 0.5 4
materials as listed in your school coordinator
manual and according to the tracking forms?
If no, did the national center provide the missing 4 1 0.5 94
materials in time for the testing?
Was the national center responsive to your 94 4 0.5 1
questions or concerns?
Did the students receive any special instructions, 54 46 0.5 0
motivational talk, or incentives to prepare them for
the ICCS 2016 assessment?
Was the teacher questionnaire administered online? 63 37 0.5 0
If the teacher questionnaire was administered 3 52 0.5 44
online, did the teachers encounter any problems?
Was the school questionnaire administered online? 62 38 0.5 0
If the school questionnaire was administered online, 1 51 0.5 48
did the person completing it encounter any problems?
Do you anticipate that a makeup session will be 16 83 0.5 0
required at your school?
If yes, do you intend to conduct one? 15 5 0.5 79
Is this a complete list of the classes in this grade in 921 9 0.5 0
this school?
To the best of your knowledge, are there any 10 89 0.5 0
students in this grade level who are not in any of
these classes?
To the best of your knowledge, are there any 98 2 0.5 0
students in this grade level in more than one of
these classes?
If there was another international assessment, 84 14 0.5 1

would you be willing to serve as a school coordinator?

Notes:

Percentages derived from responses to atotal of 369 interviews. Percentages may not add to 100%, due to rounding.

As areflection of the planning and implementation of ICCS 2016, 85 percent of interviewed people
said they would be willing to serve as a school coordinator in future international assessments
with remarks that the experience was enjoyable and positive overall. Finally, it is notable that the
response rate for the classroom observation records, section D, was close to 100 percent for all
questions. The only exception recorded was because two school coordinators did not take part

in the interviews.
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Findings from the survey activities questionnaire

The survey activities questionnaire gathered information from the national research coordinators
about whether the implementation of the ICCS procedures accorded with the standards outlined in
the survey operations procedures manuals, and solicited feedback on the strengths and weaknesses
of the approaches and materials used. It covered topics including sampling, contacting schools,
recruiting school coordinators, translating and preparing the survey instruments, administering the
assessment, implementing the national quality assurance program, scoring open-ended response
items, and entering and submitting data. One major purpose of the survey was to gather information
toimprove the quality of future IEA studies.

Data were collected online from each NRC personally, with data manager and/or other national
center staff assisting this process where necessary. The results presented in this section, reflect
the quality of the ICCS procedures and materials in all 24 participating countries.

Sampling

The first part of the survey activities questionnaire collected information on the sampling
procedures and manuals (Table 7.10), and results indicated that the sampling process worked
very well overall. In most countries, the NRCs reported no difficulties in adapting the international
sampling design to national specifications or compiling a sampling frame (a list of eligible schools).
Among those national centers that experienced some level of difficulty, all felt well supported by
the IEA's sampling team. All countries indicated that the Sampling Manual sufficiently described the
relevant processes and procedures. The Within-School Sampling Software (WinW3S), provided by
the IEAtoselect classes and teachers, was used by all countries who participated in the main study.

Three NRCs reported encountering organizational constraints that required deviations from
the standard ICCS within-school sampling design. In one country, within-school sampling was
unnecessary because the ICCS sample included the entire target population. Other reported
deviations from standard sampling protocol included administering the assessment to Grade 9
students at the beginning of the school year (instead of the end of the Grade 8 school year) and
selecting two classes from some schools. Ineach of these cases, the deviation was documented and
the sampling expert was consulted to ensure that the altered design met all sampling requirements.
In about half of the countries, data protection laws meant that numbers or other codes (rather
than names) were used on student and/or teacher lists.
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Table 7.10: NRC responses to questions related to sampling
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Question NRC responses (n)
Very difficult Somewhat Not difficult Not answered
difficult atall

How difficult was it to...

o Adapt the international sampling design to your 0 1 22 1
national specifications?

o Compile alist of all eligible schools? 0 3 19 2

Question Yes No Not answered

Did the sampling manual (SOP 1) sufficiently

describe the following procedures?

* Defining and identifying the target populations 23 0 1
of the survey

» Developing national sampling plans (exclusions, 23 0 1
stratification, sample sizes)

e Creating a sampling frame 22 0 2

Were there any conditions or organizational 3 20 1

constraints that required deviations from the

basic ICCS 2016 within-school sampling design

(of sampling classes and teachers)?

Did you use other means instead of names to 11 13 0

identify students and/or teachers on the forms

and labels?

Did you use the Within-School Sampling 24 0 0

Software (WinW35S), provided by the IEA, to
sample classes and teachers?

Contacting schools and recruiting school coordinators

The NRCs were also questioned about contacting schools for participation and recruiting school
coordinators (see Table 7.11). Generally, the countries used a variety of different materials to
request school participation in the main survey, including sample letters provided in the Survey
Operations Procedures Manual and letters from relevant ministries. A number of NRCs reported
difficultiesin convincing the selected schools to participate. Common reasons cited were logistical
issues (timing, and availability of students and staff), concerns about overburdening students and
teachers, and most importantly the sensitive nature of civics and citizenship education in some
contexts.

Nearly all school coordinators for ICCS (typically chosen from among the school principals and
headteachers) received written materials (such as manuals and letters) designed to instruct them
in their roles. If necessary, the coordinators could also contact the national centers by email to
ask questions and clarify instructions. In more than one-third of the countries, formal training
sessions were held.
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Table 7.11 NRC responses to questions about contacting schools and recruiting school coordinators

Question

NRC responses (n)

Which materials did you use to request school participation?

o |etters based on the examples provided in Appendix A of the 6
Survey Operations Procedures Unit 2 (MS)
e Letters based on examples from other national projects 10
e Other 8
Question Yes No Not answered
Did you use incentives to convince schools to participate 8 13 3
(for example, vouchers, money, books, lotteries, school-specific
feedback)?
Question NRC responses (n)

How did you train the school coordinators?
(Check all that apply)

e Formal face-to-face training sessions 9
e Through telephone, email or online meetings 18
e Written instructions 23
e Other 1

Adapting and translating the ICCS assessment materials

As part of the survey activities questionnaire, NRCs provided information about the process
of adapting and translating the ICCS student cognitive test and questionnaires addressed to
students, teachers and principals into national languages. Most NRCs identified national center
staff asindividuals responsible for adapting and/or translating the assessment instruments; in half
of all participating countries, outside specialists were responsible for translation, often working in
conjunctionwiththe national center staff. The process of translation and adaptation was generally
not considered to be difficult (Table 7.12). Some countries reported general difficulties in adapting,
and particular issues with the teacher questionnaire or ISCED levels. Adaptation and translation
of questions from the previous cycle was considered challenging, as some terminology had already
become outdated. When asked about their experiences with the external adaptation negotiation
and translation verification processes, organized by the ISC and |EA, respectively, a small number of
NRCs indicated that they had experienced difficulties, mainly with respect to reaching agreement
on the adaptation of certain specialist concepts, and in harmonizing ICCS 2009 questions with
ICCS 2016 questions. Twenty-two of the countries used the international version as the source
for the adaptation and translation process. Four countries adapted the instruments provided by
another national center to their national context. The countries participating in the 2009 cycle
also used the national versions of the instruments used in 2009, as the items designated for
comparison across cycles had to be administered in the same way in both cycles. In two of the
countries, the translation used in the previous cycle was considered inappropriate in relation to
the actual evolution of the language. Almost all countries reported that they did not encounter
any problems in translating or adapting the School Coordinator Manual, Test Administrator Manual
or Scoring Guide. Four countries reported that using the national adaptation form was somewhat
difficult because of the large file size.
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Table 7.12: NRC responses to questions about adapting and translating the ICCS assessment materials
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Question NRC responses (n)
Adaptation Translation
Yes No/not Yes No/not
applicable applicable
Who adapted and translated the international
version of the student test booklets?
o Own staff 24 0 20 4
« Outside translator(s) 4 20 12 12
Who adapted and translated the international
version of the student, teacher, and school
questionnaires?
o Own staff 24 0 20 4
o Outside translator(s) 4 20 12 12
Did you experience difficulties with the adaptation
and/or translation of the international version of
the following instruments to your national context?
o Student test booklets 3 21 4 20
e Student questionnaire 6 18 3 21
e Teacher questionnaire 6 18 2 22
e School questionnaire 4 20 2 22
 Regional student questionnaire (where applicable) 1 23 1 23
Question Yes No
Did you have major problems regarding the
processes of external verification for any of the
instruments (test booklets and questionnaires)?
« Adaptation verification 1 23
e Translation verification 3 21
Question NRC responses (n)
How did you adapt and translate the international
version of the instruments (test booklets and
questionnaires)?
e Directly from English source version 22 2
o Directly from the translation provided by 4 20
another national center
e 2009 national version for trend items 21 3
e 2009 national version for other than trend items 7 17
e Other 2 22




82

ICCS 2016 TECHNICAL REPORT

Assembling and printing the ICCS assessment materials

All countries completed the third step of the verification process (layout verification, conducted by
the ISC) with no difficulties (Table 7.13). In general, the NRCs did not find it difficult to assemble
the various survey instruments. A few printing errors (such as poor print quality, missing pages,
or double printed pages) were detected, but these errors were minor and NRCs reported these
were easily resolved.

Table 7.13: NRC responses to questions about assembling and printing the ICCS assessment materials

Question NRC responses (n)
Not at all Alittle Somewhat Very Not
answered/Not
applicable

How difficult was it to assemble the test booklets

and questionnaires?

e Student test booklets 18 6 0 0 0

o Student questionnaire 22 2 0 0 0

e Teacher questionnaire 23 1 0 0 0

o School questionnaire 23 1 0 0 0

e Regional student questionnaire (where 19 1 0 0 4
Question Yes No Not answered
Did you have major problems or do you have any 0 24 0
comments regarding the process of external

layout verification by the International Study

Centre at ACER?

Did you detect any of the following problems 4 20 0
during the printing process: problems with print
quality, missing pages, page disorder, not intended

upside down pages?

Did you discover any potential breaches of 0 24 0
security (for example with printing, shipping,

administration, submission to the national center)?

Administering the booklets and questionnaires

The NRCswere also asked about aspects of the administration of the booklets and questionnaires
during the data collection (Table 7.14). Some countries reported that at least some of their test
administrators were drawn from national center staff, but it was also common practice to recruit
test administrators from among the school coordinators or teachers of the sampled schools (but
not of the sampled students), or teachers from other schools.

As with the training of school coordinators, most countries used more than one approach to train
their test administrators, relying most heavily onwritten instructions (18 countries), supplemented
by formal training sessions (14 countries) or email/telephone correspondence (13 countries).
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Table 7.14: NRC responses to questions about booklet and questionnaire administration

Question NRC responses (n)

Who were the test administrators or the main
survey? (Check all that apply)

» National center staff 8
o Regional or district government staff 3
 External contractor staff 6
o Teachers from other schools 24
e Teachers from the sampled schools but not 12

of the sampled students

e Teachers of the sampled students 6
» School coordinators 12
e Other 5

How did you train the test administrators?
(Check all that apply)

e Formal face-to-face training sessions 14
e Through telephone, email or video-link 13
¢ Written instructions 18
e Other 2
Question Yes No Not answered

For the administration of (paper-based)
instruments, did you experience any difficulties to
reach a high participation of students, teachers
and school principals within the school?

e Students 2 22 0
e Teachers 2 22 0
e School principals 2 22 0

Preparing and administering the online questionnaire

All countries were given the option of administering their school and/or teacher questionnaires
online, and two-thirds used this delivery method (16 countries; see Table 7.15). Almost all countries
reportedthat the adaptation of the online questionnaires was not difficult at all. The overall picture
for the use of online administrationis similar for both teachers and school principals. Reasons given
for non-responses were lack of time or interest shown mostly by the teachers teaching subjects
that were not related to civic and citizenship, although national centers put a lot of effort into
supporting participation in schools. Overall, the countries experienced only minor challenges in
achieving high participation rates for the online administration.
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Table 7.15: NRC responses to questions about preparing and administering the online questionnaire

Question NRC responses (n)

Yes No Not answered
Did you use the online data collection mode for 16 8 0
administering the school and the teacher
questionnaires?
Question Not difficult Somewhat Very Not

atall difficult difficult applicable

How difficult was it to adapt the online 15 1 0 8
questionnaires using the IEA SurveySystem
Designer software?
Question Yes No Not answered
For the online administration, did you experience
any difficulties to reach a high participation of
teachers or school principals within the school?
e Teachers 8 8 8
o School principals 6 10 8

National quality assurance programs

Theinternational project team provided materials to assist national centers in conducting their own
national quality assurance program. The ICCS 2016 Survey Operations Procedures Unit 4 provided
guidelines for selecting the national quality observers (NQOs), and basic information about the
observers’ duties. In addition, the ICCS 2016 National Quality Observer Manual was developed for
useintraining NQOs. The NQOs' responsibilities were similar to those of the IQOs, and involved
visiting selected schools to observe and document the data collection sessions and interview
school coordinators.

Twenty NRCs confirmed that they had implemented a national quality assurance program, and
that NQOs and their assistants had visited 360 schools in the participating countries. In three
countries NRCs did not conduct national programs because they considered that information
collected through the international program was sufficient or because the test administrators
employed were considered very well trained. The NQOs confirmed the quality of the surveying
process was generally good. There were only two issues reported: student absenteeism issues
in a few countries, and online teacher participation rates in one country. Make-up sessions were
organized in all countries except for one, where a new administration process for the absent
students was denied.

Scoring open-ended response items and coding occupation data

NRCswere also asked to comment on the staff responsible for scoring open-ended response items,
the procedures used to verify scoring reliability, and the coding of occupation data (see Table 7.16).
The participating countries used scorers from a variety of different backgrounds, including national
center staff, university students, and teachers. Some countries reported difficulties in scoring less
detailed student responses, and some suggested that a greater variety of appropriate example
responses might improve scoring.

There were two possible ways for coding occupations in the ICCS 2016 main survey. The first
method was to enter the occupation information from the student questionnaire in the IEA Data
Management Expert (DME), then export the occupation data to a specially designed Excel file, and
code inthe Excel file. An alternative way was to code the occupations directly in the instruments
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(for subsequent scanning or data entry using the DME). The majority of countries used the
occupationdata Excel file exported from the IEA DME to code occupation data. For both methods,
the countries used experienced coders in the area that were trained using the translated version
of the recommended coding scheme and examples from field trial.

Table 7.16 NRC responses to questions about scoring open-ended response items and coding occupational data
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Question NRC responses (n)

Yes No Not answered | Not applicable
Who scored your open-ended response items?
(Check all that apply.)
National center staff 14 0 0 0
Teachers/professional educators 8 0 0 0
University students 14 0 0 0
Other, please specify 3 0 0 0
Did you have any difficulties with the 3 20 1 0
procedures for reliability scoring (i.e., double
scoring of booklets 1, 2, and 3)?
Did you use the occupation data Excel file for 16 8 0 0
coding occupations?
Did you have any difficulties with entering
the occupation data to the occupation data 0 16 0 8
Excel file?

Entering and submitting data

When asked who was responsible for entering questionnaire data, the NRCs reported using national
center staff most often, followed by a combination of staff from the national center and an external
data entry company (Table 7.17). In some cases, data entry was done by university students or
other external assistants. Most countries used the IEA Data Management Expert (DME) software
toenter datamanually, and reported that they did not experience any problems with the software.
In most cases, the rest of the countries used scanning procedures and subsequently imported
datainto the IEA DME.

Table 7.17 NRC responses to questions about entering and submitting data

Question NRC responses (n)

Did you use your own staff or external staff to
enter the data from the test booklets and
questionnaires into computer files?

o Own staff

o External data entry company

o Combination of the above

o | | U | O

e Other

Question Yes No Not answered

Did you use the IEA Data Management Expert 20 4 0
(DME) to manually enter your data?
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The NRCs’ assessment of the quality of the ICCS manuals

The survey activities questionnaire also provided an opportunity for NRCs to give feedback on
the quality of the ICCS sampling, operational, school coordinator, test administrator, and scoring
manuals. The NRCs were generally very positive about the manuals, and nearly all of them described
the manuals as “very” or “somewhat” helpful for carrying out the survey (Table 7.18). When asked
for their suggestions for improvement, some NRCs suggested that the information in the manuals
could be more concise, and that it would then be easier to locate the relevant instructions.

Table 7.18 NRC responses to questions about their impressions of the manuals provided

Question NRC responses (n)
Very helpful Somewhat A little helpful Not helpful
helpful at all

Did you find the manuals helpful for carrying out
the ICCS 2016 Main Survey?

Survey Operations Procedures Unit 1 22 1 1 0
Survey Operations Procedures Unit 2 22 1 1 0
Survey Operations Procedures Unit 3 21 2 1 0
Survey Operations Procedures Unit 4 22 1 1 0
Survey Operations Procedures Unit 5 21 2 1 0
School Coordinator Manual 18 5 1 0
Test Administrator Manual 17 7 0] 0
National Quality Observer Manual 18 5 1 0
Scoring Guide 22 2 0 0




CHAPTER 8:

Data management, cleaning and creation
of the ICCS international database

Hannah Koéhler and Christine Busch

Introduction

This chapter describes the procedures for verifying the ICCS 2016 data and creating the ICCS
2016 international database (IDB) implemented by the International Associationfor the Evaluation
of Educational Achievement (IEA), the ICCS International Study Center (ISC) at the Australian
Council for Educational Research (ACER), and the national centers of the participating countries.

Preparingthe ICCS 2016 international database and ensuringits integrity was a complex endeavor
requiring extensive collaboration between the IEA, the ISC, and the national centers of participating
countries. Once the countries had created their data files and submitted them to the |EA, an
exhaustive process of verification and editing known as ‘data cleaning’ began.

Data cleaning is the process of checking data for inconsistencies and formatting the data to cre-
ate a standardized output. The overriding concerns of the data cleaning process were to ensure
the following:

o Allinformation in the database conformed to the internationally defined data structure;

e The content of all codebooks and documentation appropriately reflected national adaptations
to questionnaires; and

o Allvariables used for international comparisons were comparable across countries.

All institutions involved in this process applied control measures throughout it in order to assure
the quality and accuracy of the ICCS data.

Data sources

Data entry and verification of paper booklets and questionnaires

Each national center was responsible for transcribing the information from any paper-based test
booklets and questionnaires into computer data files using the IEA Data Management Expert
(DME) software. The DME is a software system developed by the IEA that facilitates data entry
and incorporates validation checks to identify inconsistencies. As a general principle, national
centerswere instructed to enter data for any booklet or questionnaire that contained at least one
valid response, discarding unused or empty instruments.

National centers entered responses from the paper instruments into data files created from an
internationally predefined codebook. The codebook contained information about the names,
lengths, labels, valid ranges for continuous measures or counts or valid values for nominal or
ordinal questions, and missing codes for each variable.

Before dataentry commenced, national centers were required to adapt the international codebook
structure to reflect any approved adaptations made to the national questionnaire versions (e.g., a
nationally added response category).

To ensure consistency across participating countries, the basic rule for data entry in the DME
required national staff to enter data “as is” without any interpretation, correction, truncation,
imputation, or cleaning. Resolution of any inconsistencies remaining after this data entry stage
was delayed until data cleaning (see the section later in this chapter on “Cleaning the international
and national databases”).
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The guiding principles for data entry included the following:

* Responses to categorical questions to be generally coded as “1”if the first option was used, “2”
if the second option was marked, and so on.

o Responses to “‘check-all-that-apply” questions to be coded as either “1” (checked) or “9” (not
checked/omitted).

o Responses to numerical or scale questions (e.g., school enrollment) to be entered “as is”, that
is, without any correction or truncation, even if the value was outside the originally expected
range.

o Likewise, responses to filter questions and filter-dependent questions to be entered exactly as
filled in by the respondent, even if the information provided was logically inconsistent.

e Non-responses to be coded as “‘omitted”.

e Ambiguous responses, responses given outside of the expected format, or conflicting
responses (e.g., selection of two options in a multiple-choice question), to be coded as “invalid”.

* Misprinted questions or items to be entered as “not administered”.

Data entered with the DME were automatically validated. As each respondent ID number was
entered it was checked by the DME software for alignment with a five-digit checksum generated
by the IEA WinW3S. A mistype in either the ID or the checksum resulted in an error message
prompting the data entry person to check the entered values. The data-verification module of
the DME also checked for a range of other issues such as inconsistencies in identification codes
and out-of-range or otherwise invalid codes. When such issues were flagged by the software, the
individuals entering the data were prompted to resolve or to confirm the inconsistencies before
resuming data entry.

Double data entry

Tocheck dataentry reliability in participating countries, national centers were required to enter a
random sample of 30 units of each non-blank survey instrument (test booklets and questionnaires)
twice by two different data entry persons (punchers). The IEA recommended that countries begin
the double dataentry process as early as possible during the data capture periodin order to identify
possible systematic incidental misunderstandings or mishandlings of dataentry rules and to initiate
appropriate remedial actions, for example, retraining national center staff. Those entering the data
were required to resolve identified discrepancies between the first and second data entries by
consulting the original instruments and applying the international rules in a uniform way.

While it was desirable that each and every discrepancy be resolved before submission of the
complete dataset, the acceptable level of disagreement between the originally entered and double-
entered data was established at one percent or less for questionnaire data and at the 0.1 percent
orlesslevel for the student test data. Values above this level required a complete re-entry of data.
This restriction guaranteed that the margin of error observed for processed data remained well
below the required threshold.

The level of disagreement between the originally entered and double-entered datawas evaluated
by the IEA, and it was found that in general the margin of error observed for processed data was
well below the required threshold.

Online data collection of school and teacher questionnaires

As documented in Chapter 6 of this report, ICCS offered online collection of school and teacher
questionnaire data as an international option conducted according to a mixed-mode design.
Participating countries could adopt the online option as a default data-collection mode for some
or all respondents (that is, school principals and teachers). National centers had to ensure that
individual respondents who refused to participate in the online mode or who did not have access
to the required infrastructure for online participation were provided with a paper questionnaire,
thereby ruling out unit nonresponse as a result of a forced administration mode.
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Toensure confidentiality, national centers provided every respondent with aletter that contained
individual login information along with information on howto access the online questionnaire. This
logininformation corresponded to the ID and checksum provided from the IEAWInW3S, meaning
that the identity validation step occurring at the national centers for paper-based questionnaires
occurred when the respondents’ logged-in to the survey.

As respondents completed their online questionnaires, their data were automatically stored in
one central international server and, therefore, no manual data entry was needed. Data for each
country-language combinationwere stored in a separate table onthe server. The different language
versions within countries were then merged (at the IEA) with the data from the paper-based
questionnaires and with data collected as part of the within-school sampling process.

Potential sources of error originating from the use of the two parallel modes had to be kept to the
absolute minimum to ensure uniform and comparable conditions across modes and countries. To
achieve this, ICCS questionnaires in both modes were self-administered, had identical contents
and comparable layout and appearance, and required the data collection for both modes to take
place over the same period of time.

Data verification at the national centers

Before sending the datato the IEA for further processing, national centers carried out mandatory
validation and verification steps on all entered data and undertook corrections as necessary.

The corresponding routines were included in the DME software, which automatically and
systematically checked data files for duplicate identification codes and data outside the defined
valid ranges or value schemes. Data managers reviewed the corresponding reports, resolved
any inconsistencies, and (where possible) corrected problems by looking up the original survey
questionnaires. In addition, national centers were requested to perform several checks that
identified inconsistent records across datasets. Data managers verified all findings prior to data
submission and documented all changes or edits applied, as well as any verified findings that could
not or did not need to be changed and therefore could remain.

While the instrument data were being entered, the data manager or other staff at each national
center used the information from the survey tracking forms to verify the completeness of the
materials. Participation information (e.g., whether a student participated in the assessment or was
absent) was entered via the IEA WinW3S. The validation process was supported by an option in
WinW3S to generate aninconsistency report. This report listed all types of discrepancies between
variablesrecorded during the within-school sampling and test administration process and made it
possible to cross-check these data against the actual availability of data entered in the IEA DME
and the database for online respondents. Data managers were requested to resolve these problems
before final data submission to the IEA. If inconsistencies remained or the national center could
not solve them, the IEA asked the center to provide documentation on these problems. The IEA
used this documentation when processing the data at a later stage.

Cleaning the international and national databases

Overview

As described earlier in this chapter, national center staff members in each participating country
were responsible for entering their national ICCS data into the appropriate data files and
submitting these files to the IEA. Furthermore, the data from the online questionnaires were
automatically stored in one central international server. Staff at the IEAthen subjected these data
toacomprehensive process of checking and editing. To facilitate the data cleaning process, the IEA
asked the national centers to provide them with detailed documentation of their data together
withtheir national datafiles. The data documentationincluded copies of all original survey tracking
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forms, the national versions of test booklets and questionnaires, as well as information from the
survey activities questionnaire (see details in Chapter 6). National centers also submitted their
final national adaptation forms (NAFs) in order to provide and confirm complete documentation
on all national adaptations. In addition, national centers were asked to provide documentation on
all changes or edits applied to the data prior to submission, as well as any verified findings that
could remain.

In order to ensure the integrity of the international database, a uniform data cleaning process
was followed, involving regular consultation between the IEA and the NRCs. After each country
had submitted its data and required documentation, the IEA, in collaboration with the NRCs,
conducted a four-step cleaning procedure upon the submitted data and documentation:

(1) Documentation and structure check;

)
(2) ldentification variable (ID) cleaning;
(3) Linkage cleaning;
(4) Background cleaning (resolving inconsistencies in questionnaire data).

The cleaning process was an iterative process. Numerous iterations of the four-step cleaning
procedure were completed on each national data set. This repetition ensured that all data were
properly cleaned and that any new errors that could have been introduced during the data cleaning
were rectified. The cleaning process was repeated as many times as necessary until all data were
made consistent and comparable. Any inconsistencies detected during the cleaning process were
resolved in collaboration with national centers, and all corrections made during the cleaning process
were documented in a cleaning report, produced for each country.

After the final cleaning iteration, the databases with information about student participation and
exclusionwere passed to the IEA Sampling Unit, which used this information to calculate students’
participation rates, exclusion rates, and student sampling weights (see Chapter 9 for details).
Afterwards the data, including sampling weights, were sent to the ICCS ISC so that scaling could
be performed (see Chapter 10 and Chapter 11 for details). The NRCs were provided with interim
data products to review at different points in the process.

Preparing national data files for analysis

The main objective of the data cleaning process was to ensure that the data adhered to international
formats, that school, teacher, and student information could be linked across different survey
files, and that the data reflected the information collected within each country in an accurate and
consistent manner.

The program-based data cleaning consisted of a set of activities explained in the following
subsections (Figure 8.1). The IEA carried out all of these activities in close communication with
the national centers.
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Figure 8.1: Overview of the data cleaning process
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Checking documentation, import and structure check

For each country, data cleaning began with an exploratory review of its data-file structures and
its data documentation, including a review of national adaptation forms (NAFs), student tracking
forms, teacher tracking forms, and the survey activities questionnaire. National centers sent their
national datasets and all required documentation to the IEA. The fact that most centers sent this
documentation greatly facilitated the data cleaning process.

The IEA first merged the tracking information and sampling information captured in the IEA
WinW3S database with the student-level databases containing the corresponding student
instrument data. During this step, IEA staff also merged the data from the school and teacher
questionnaires for both the online and paper modes of administration. At this stage, data from
the different sources were transformed and imported into one structured query language (SQL)
database so that this information would be available during all further data-processing stages.

The first checks identified differences between the international and the national file structure.
Some countries made adaptations to their questionnaires, such as adding national variables or
omitting or modifying international variables. The extent and nature of such changes differed
across countries. Some countries administered the questionnaires without any modifications
(apartfromtranslations and necessary adaptations relating to cultural or language-specific terms),
whereas other countries inserted response categories within existing international variables or
added national variables.

Tokeeptrack of adaptations, the IEA asked the national centers to complete NAFs while they were
adapting and translating the international version of the survey instruments. Where necessary,
the IEA modified the structure of the national data files to ensure that the resulting data remained
comparable across countries. Details about country-specific adaptations to the international
instruments can be found in Appendix B of the ICCS 2016 user guide for the international database
(Kohler, Weber, Brese, Schulz, & Carstens, 2018).

The IEA then discarded variables created purely for verification purposes during data entry, and
made provisions for adding new variables necessary for analysis and reporting, including reporting
variables, derived variables, sampling weights, and scale scores.

Once IEA staff had ensured that each data file matched the international format, as specified in the
international codebooks, they applied a series of standard data cleaning rules for further processing
of the national data files. Processing at this stage employed software developed by the [EA that
couldidentify and correctinconsistencies in the data. Each potential problem flagged at this stage
was identified by a unique problem number, and then described and recorded in a database. The
actiontakenbythe cleaning program or by [EA staff with respect to each problemwas also recorded.

The IEAreported problems that could not be rectified automatically throughout the programto the
responsible NRC so that national center staff could check the original data-collectioninstruments
and trackingforms to trace the source of these errors. Wherever possible, staff at the IEA suggested
aremedy and asked the national centers to either accept it or propose an alternative. If a national
center could not solve issues through verification of the instruments or forms, the IEA applied a
general cleaning rule tothe files to rectify this error. When all automatic updates had been applied,
IEA staff used SQL recoding scripts to directly apply any remaining corrections to the data files.

Cleaning identification variables

Each record in a data file needs to have a unique identification number. The existence of records
with duplicate ID numbers in a file implies an error of some kind. Some countries administered
the school and teacher questionnaire online in addition to the paper mode. This could yield the
possibility that arespondent completed both the paper and the online versions of the questionnaire.
If two records in an ICCS database shared the same ID number and contained exactly the same
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data, the IEA deleted one of the records and kept the other one in the database. In the rare case
that both records contained different data and IEA staff found it impossible to identify which record
contained the “true data,’ national centers were asked to confirm which record should be kept.

Although the ID cleaning covered all data from all instruments, it focused mainly on the student
questionnaire file. In addition to checking the unique student ID number, it was crucial to check
variables pertaining to student participation and exclusion status, as well as students’ dates of
testinginorder to calculate student age at the time of testing. The student tracking forms provided
an important tool for resolving anomalies in the database.

Checking linkage

As data on students, their schools, and teachers appeared in a number of different data files, a
process of linkage cleaning was implemented to ensure that the data files would correctly link
together. The linking of the data files followed a hierarchical system of identification codes that
included school, class, teacher and student components’. These codes linked the students with
their class and/or school membership, as well as teachers with their school.

Linkage cleaning consisted of a number of checks to verify that student entries matched between
student test files, student questionnaire files and scoring reliability files. In addition, at this stage,
checks were conducted to ensure that teacher and student records linked correctly with their
corresponding schools. The student tracking forms and teacher tracking forms were crucial in
resolving any anomalies. The IEA also liaised with NRCs about any problematic cases, and the
national centers were provided with standardized reports listing all inconsistencies identified
within the data.

Resolving inconsistencies in questionnaire data

The amount of inconsistent and implausible responses in questionnaire data files varied
considerably among countries, however, none of the national datasets was completely free of
inconsistent responses. The IEA determined the treatment of inconsistent responses on aquestion-
by-question basis using all available documentation to make an informed decision. IEA staff also
checked all questionnaire data for consistency across the responses given.

Forexample, Question 18 inthe school questionnaire asked for the total school enrollment (number
of students) in all grades, while Question 19 asked for the enrollment in the target grade only.
Clearly, the number given as a response to Question 19 could not possibly exceed the number
provided by school principals in Question 18. The IEA flagged inconsistencies of this kind and then
asked the national centers to review these issues.

Afilter question, which appeared in the teacher questionnaires, directed respondents to afurther
section of the questionnaire. The IEA applied the following cleaning rules to the filter question
and the dependent questions that followed:

o |fthe answer to the filter question was “No” the IEA recoded any responses to the dependent
questions as “logically not applicable”;
o |f the response to the filter question was omitted but at least one valid response was found

in the dependent questions then the |[EA recoded the filter question to “Yes” This of course is
only possible for dichotomous filter questions (e.g., with response options such “Yes/No”).

7 The ID number of a higher level is included in the ID number of a lower sampling level. The class ID includes the school
ID, and the student ID includes the class ID (e.g., student 10120523 may be described as student 23 of class 05 in school
1012). The teacher ID includes the school ID (e.g., teacher 100103 may be described as teacher 3 in school 1012).
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The IEA also applied what are known as split variable checks to questions where the answer was
codedintoseveral variables. For example, Question 3binthe student questionnaire asked students
to provide information about all people living at home with them most or all of the time. Student
responses were captured in a set of seven variables, each one coded as “Yes” if the corresponding
“Yes” option was checked and “No” if the “No” option was filled in. Occasionally, students checked
the “Yes” boxes but left the “No” boxes unchecked. Because, in these cases, it was clear that the
unchecked boxes actually meant “No,” these responses were recoded accordingly, provided that
the students had given affirmative responses in the other categories.

Resolving inconsistencies between tracking information and questionnaire data

Two different sets of ICCS 2016 data indicated the age and gender of students. The first set was
the tracking information provided by the school coordinator or test administrator throughout the
within-school sampling and test/questionnaire administration process. The second set comprised
the actual responses given by students in the student questionnaires. In some cases, data across
these two sets did not match and resolution was needed. If the information on gender or birth year
and month was missinginthe student questionnaire, but the student participated, this information,
when available, was copied over from the tracking data to the questionnaire. If discrepancies
were found between existing tracking and questionnaire gender and age data for students, the
IEA queried the case with the national center, and the national center investigated which source
of information was correct. If unresolved, tracking data were trusted over questionnaire data for
students.

The teacher questionnaire did not ask teachers to provide birth year and month, but rather to
choose between six age-ranges. Year of birth, which was indicated in the tracking forms, was
then recoded into respective age groups and cross-checked against the range indicated by the
questionnaire responses. If gender and/or age-range information was missing from the teacher
questionnaire but the teacher participated, this datawere copied over from the tracking information
to the questionnaire. If discrepancies were found between existing tracking and questionnaire
gender and age data, the questionnaire information replaced the tracking information.

Handling of missing data

Twotypes of entries were possible during the ICCS 2016 data capture: valid data values and missing
data values. Missing data can be assigned a value of omitted, invalid, or not administered during
dataentry. The IEA applied additional missing codes to the data to facilitate further analyses. This
process led to five different types of missing data being distinguished in the international database:

e Omitted: the respondent had a chance to answer the question but did not do so; the
corresponding question or item was thus left blank.

e Not administered: this signified that the item or question was not administered to the
respondent, which meant that the respondent could not read and answer the question. The
not administered missing code was used for those student test items that were not in the
set of assessment blocks administered to a student either deliberately (due to the rotation
of assessment blocks) or, in a very few cases, due to incorrect translations. This missing code
was also used for those records that were included in the international database but did not
contain a single response to one of the assigned questionnaires. This situation applied to
students who participated in the student test but did not answer the questionnaire, or vice
versa. In addition, the not administered code was used for individual questionnaire items that
a national center decided not to include in the country-specific version of the questionnaire.
Furthermore, if a particular question or item (or a whole page) was misprinted or for other
reasons not available to the respondent, then the corresponding variable(s) is coded as not
administered.
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e [nvalid: this code was used in both the questionnaire and the test files for responses that
were not interpretable (e.g., when respondents ticked more than one box in a multiple-choice
question).

e Logically not applicable: the respondent answered a filter question in a way that made the
dependent questions following it not applicable to him or her.

o Not reached: this applied only to the individual items of the student test and indicated those
items that students did not attempt due to a lack of time. ‘Not reached’ codes were derived
as follows: First, the last answer given by a student in a session is identified. This could be
either a valid or invalid response to an item. The first omitted response after this last answer
is coded as ‘'omitted, but all following responses to these items in the session are then coded
as ‘not reached’ For example, the response pattern 19429 9 9 9 9 9’ (where ‘9’ represents
‘omitted’) isrecodedto 1942 9 RRRR R’ (where ‘R’ represents ‘not reached’).

Data cleaning quality control

Because ICCS 2016 was a large and highly complex study with very high standards for data quality,
maintaining these standards required an extensive set of interrelated data cleaning procedures. To
ensure that all procedures were conducted in the correct sequence, that no special requirements
were overlooked, and that the cleaning process was implemented independently of the persons
in charge, the data quality control included the following steps:

e Thorough testing of all data cleaning programs: before applying the programs to real datasets, the
IEA applied them to simulation datasets containing all possible problems and inconsistencies.

 Registering all incoming data and documents in a specific database: the IEA recorded the date of
arrival, as well as specific issues requiring attention.

e Carrying out data cleaning according to strict rules: deviations from the cleaning sequence were
not possible, and the scope for involuntary changes to the cleaning procedures was minimal.

e Documenting all systematic data recodings that applied to all countries: the IEA recorded these in
the ICCS main survey general cleaning documentation that was provided to NRCs and NDMs.

e Logging every “manual” correction to a country’s data files in a recoding script: logging these
changes, which occurred only occasionally, allowed IEA staff to undo changes or to redo the
whole manual cleaning process at any later stage of the data cleaning process.

e Repeating, on completion of data cleaning for a country, all cleaning steps from the beginning: this
step allowed the IEA to detect any problems that might have been inadvertently introduced
during the data cleaning process.

o Working closely with national centers and at different steps of the cleaning process: the IEA provided
national centers with the processed data files and accompanying documentation and statistics
so that center staff could thoroughly review and correct any identified inconsistencies.

The IEA compared national adaptations recorded in the documentation for the national datasets
against the structure of the submitted national data files. IEA staff then recorded any identified
deviations from the international data structure in the national adaptation database and in the
ICCS 2016 user guide for the international database (Kohler et al., 2018). Whenever possible, the IEA
recoded national deviations to ensure consistency with the international data structure, however,
if international comparability could not be guaranteed, the IEA removed the corresponding data
from the international database.
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Interim data products

Building the ICCS 2016 international database was an iterative process. On completion of each
major data-processing step, the IEA sent a new version of data files to the national centers so
that staff could review their data and run their own separate checks to validate the new data-file
versions. This process meant that national centers received several versions of their data, and their
data only, before release of the draft and final versions of the international database. All interim
data were made available in full to the ISC at ACER, whereas, as mentioned, each participating
countryreceived only its own data. Before the international databases were finalized, three major
interim versions of the data files were sent to each country.

The first version was sent as soon as the data could be considered “clean” with regard to the
four-step cleaning procedures described earlier in this chapter. The goal of this data verification
and validation phase was to provide the participating countries with an opportunity to review a
version of their national data as originally collected and/or derived after the IEA implemented
per-country or general edits after data were submitted. The intention was to identify residual
errors of systematic or incidental nature before the national databases were finalized with regard
to weighting and scaling.

A second version of the data files was sent to countries when preliminary weights and scale
scores were available and had been merged with the data files. The weights already reflected
decisions made at the adjudication stage. Corrections due to feedback from countries, and general
corrections or updates were implemented in this version. The goal of this data verification phase
was to provide the participating countries with an opportunity to review their national data after
additional country-specific and general corrections, and after weighting and scaling took place,
before the national databases were finalized, in order to create the draft international database
for analysis and reporting.

Athird version, the draft international database, was made available to all participating countries
under an affidavit of non-disclosure, reflecting all residual corrections, full ID scrambling, and
general confidentiality edits. This version contained only records that satisfied the sampling
standards and allowed the NRCs to replicate the results presented in the international reports.
This version could also be used to prepare for national reporting.

Interim data products were accompanied by univariate statistics, containing unweighted summary
statistics and frequencies of each variable. To enable the participating countries to thoroughly
review the cleaning process, three further documents were supplied: a cleaning report, listing
remaining case-level findings; a report documenting recodings for all country-specific data edits
applied by the IEA; and a general cleaning documentation, describing in detail the data processing
done at the IEA. Aninternational codebook documenting the structure of all datafiles and areport
documenting all national adaptations were also appended to each data version.

Final product: the ICCS 2016 international database

The ICCS international database incorporated all national data files from participating countries.
The data processing and cleaning effort implemented at the IEA ensured that the ICCS 2016
international database contained high-quality data. More specifically, the process ensured that:

o Information coded in each variable was internationally comparable;

National adaptations were reflected appropriately in all variables;

Questions that were not internationally comparable had been removed from the database;

o Allentries in the database could be successfully linked within and across levels;
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e Only those records adjudicated as participating remained in the international database files;
and

e Sampling weights and scale scores were available for international comparisons.

The indirect identification of individuals was prevented by applying general confidentiality edits,
such as scrambling of identification variables and jackknife zone information. Furthermore, some
of the personal data variables needed during field operations and data processing only were
removed, and variables that were identified as highly identifying were suppressed or categorized.
Two versions of the international database are available. The Public Use Files (PUF) are available
to the general public, whereas the Restricted Use Files (RUF) are available to researchers only
upon request (from the IEA). In the Public Use File some variables are removed or categorized
to minimize the risk of disclosing confidential information; the Restricted Use File is an extended
version for scientific use.

More information about the ICCS international database is provided in the ICCS 2016 user guide
for the international database (Kohler et al., 2018).
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CHAPTER 9:

Weighting procedures

Sabine Weber, Sabine Tieck and Duygu Savasci

Overview

Amajor objective of ICCSwas to obtainaccurate, precise, and internationally comparable estimates
of population characteristics. Several considerations had to be taken into account to achieve this
goal.

This chapterislargely based on Zuehlke (2011), and begins with an outline of the definition of what
constituted student or teacher participation and what constituted the requirement for within-
school participation within each sampled school in ICCS 2016. Not every student or teacher who
completed a survey instrument was automatically regarded as participant in ICCS. Also, because
the risk of bias greatly increases if only a minority of the sampled students or teachers in a school
participate in the survey, data from affected schools were disregarded.

The next three sections of the chapter contain a description of the several sets of weights that
were computed to ensure results based on ICCS data resembled those in the underlying target
populations. As explained in chapter 5, the complex sampling design of ICCS resulted in varying
selection probabilities for the selected students and teachers. Furthermore, varying patterns of
non-participation between strata had the potential to bias results. Both factors emphasized the
need to use weighted data to achieve accurate estimates of population parameters. To this end,
the IEA calculated weights for all participating units in ICCS. All findings presented in ICCSreports
are based on weighted data. Researchers conducting secondary analysis of the data in the ICCS
database should follow this approach.

The final section of this chapter describes the participation rates at each sampling stage, the
minimum acceptable participation requirements (unweighted and weighted) for students and
teachers, and the categories of sample implementation quality that each country achieved. The
ICCSresearch team regarded response rates as an important indicator for data quality. Although
the team made considerable effort to ensure full participation, not all sampled units were included
in the study. National samples were accordingly adjudicated with regard to sample participation
requirements in the student and teacher surveys.

Within-school participation requirements

Student survey participation requirements

When the student response rate within a school is very low, the likelihood of biased results
increases. Thereis evidence that low-performing students in particular tend to be more frequently
absent from school than high-performing students. Therefore, ICCS defined a required minimum
student participation rate within each school. This rate determined whether or not a school could
be considered a “participant” in ICCS.

In most participating countries, only one class per school was selected for ICCS. In these
countries, schools had to meet the following participation requirement:

e A sampled school was regarded as “participating school” if, in its sampled class, at least
50 percent of its students had participated in the student survey.

If a school did not meet this requirement, it was regarded as a non-participating school in the
student survey. The non-participation of this school had an effect on the school participation
rate, but the students from this school were not included in the calculation of the overall student
participation rate.
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In a small number of countries, the selected school sample contained some schools where more
than one classroom was selected. For these schools, the participation requirement was modified
as follows:

o A sampled class was regarded as “participating class” if at least 50 percent of its students
participated.

o Asampled school was regarded as “participating school” if all sampled classes participated.

In one ICCS country (Malta) all of the schools in the population and in another ICCS country
(Croatia) all schools in one explicit stratum were selected for the study and all classes were
selected. The class participation requirement also applied in these countries; however, if one
or more classes did not participate in a school from one of these countries, the school was not
automatically regarded as a non-participant.

Whenever there was an indication that the survey operation procedures in a school were not
followed properly, the school was regarded as non-participant. For example, if a school had not
listed all their eligible classes for class sample selection, the corresponding student data from that
school were not included in the ICCS database.

Teacher survey participation requirements

Similar to the process used for the student survey, each school had to meet a minimum teacher
participation requirement to be counted as participating:

e Aschool was regarded as “participating school” in the teacher survey if at least 50 percent of
its sampled teachers had participated.

¢ [f aschool did not meet this requirement, it was regarded as a non-participant with respect to
the teacher survey.

If the survey operation procedures in a school were not followed properly, the school was regarded
as non-participating. For example, if a school had not listed all their eligible teachers for teacher
sample selection, or if the teacher selection procedures had not been followed, that school’s
respective teacher data were not included in the ICCS database.

Calculating student weights

The ICCS student weight is a product of several weight components. Generally, it is possible to
discriminate between two different types of weight components:

e Base weights reflect the selection probabilities of sampled units. At each level of sample
selection, the base weight is the inverse of the selection probability of a sampled unit.

« Non-response adjustments aim to compensate the potential for bias due to non-participation of
sampled units.

School base weight (WGTFAC1)

The first stage of sampling for ICCS involved selecting the schools ineach country. The school base
weight reflects the selection probabilities of this sampling step. When explicit stratification was
used, the school samples were selected independently in each explicit stratum h, with h=1,... H.
If no explicit strata were formed, the entire country was regarded as being one explicit stratum.

In most countries, ICCS drew a systematic sample of schools with the selection probability of
schoolibeing proportional to its school size. Usually, the measure of school size M, . was defined by
the number of students in the ICCS target grade. If schools were small (smaller than the average
class size in the explicit stratum), the measure of size Mm was defined as the average size of all
small schools in that stratum.
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The school base weight was defined as the inverse of the school’s selection probability. For school
iin stratum h, the school base weight, WGTFAC1, , was given by:

_ Mh
WGTFAC1, = XM
where n?is the number of sampled schools in stratum h, M, is the total number of students enrolled

in the schools of explicit stratum h, and M, . is the measure of size of the selected school I.

In the Russian Federation, the first sampling stage involved selection of regions. Therefore, each
school weight was multiplied by a region weight component that reflected the probability of
selecting that region.

School non-response adjustment (WGTADJ1S)

Given the fact that some schools refused to participate in ICCS or had to be removed from the
international dataset, the school base weights had to be adjusted to account for the sample size
loss. Adjustments were calculated within non-response groups defined by the explicit strata.
Within each explicit stratum, a school non-response adjustment, WGTADJ1S, , was calculated for
each participating school i in stratum h as:

nse

WGTADJ1S, = HL

p-std

h
wherens¢is the number of sampled eligible schools and n/* is the number of participating schools
in the student survey in explicit stratum h.

The number n ¢ in this section is not necessarily equal to n; in the preceding section, as n>¢is
restricted to schools deemed as eligible to participate in ICCS. Because there was a lapse of one
or two years between the school sampling and the actual ICCS test, some selected schools were
no longer eligible for participation in ICCS. This happened if a school had recently closed, did not
have target grade students, or had enrolled only excluded students. In these cases, the ineligible
school was not taken into account when calculating the non-response adjustment.

Class base weight (WGTFAC2S)

In each participating school, Windows® Within-School Sampling Software (WinW3S), developed by
the IEA, was used to randomly select one or more classes. More specifically, this process involved
asystematic random method with equal selection probabilities for each class. Inthis sampling step,
the class base weight is the inverse of the selection probability.

For each sampled class j, the class base weight, \/\/GTFAC2SW was given by:

hi

C
WGTFAC2S, = -

hi

where C, is the total number of classes with eligible students enrolled in the target grade and ¢;,
is the number of sampled classes in school iin stratum h.

Class non-response adjustment (WGTADJ2S)

In most countries, one class per school was selected for ICCS. Thus, non-response at the class
levelis equivalent to non-response at the school level, and any adjustments for non-response were
conducted as described above. Inafew countries, two classes were selected in some of the schools.
If one of the two classes did not participate, the entire school was regarded as non-participating.
As a consequence, the non-response adjustment was also performed at stratum level.
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However, insituations where a census of schools was takenin a stratum, classes became the primary
sampling units. In situations of class non-participation, a class weight adjustment was computed
at the school level to correct for class non-response. The class weight adjustment, V\/GTADJ2SW
for each participating class j was calculated as:

S

C.
WGTADJ2S, =
hi

where ¢ is the total number of sampled classes and ¢?,is the total number of participating classes
in school i in explicit stratum h.

Student non-response adjustment (WGTADJ3S)

For all schools, the adjustment for student non-response inside each class for each participating
student k, VVGTADJB’SW was calculated as follows:
S
hij

Wk~ 5P
ij

WGTADJ3S

where S I the number of eligible students and S 1s the number of participating students in
classjinschooliinstratum h. In the context of student weight adjustment, students of the target
population were regarded as eligible if they had not been excluded due to disabilities or language
problems and if they had not left the sampled school after class sampling.

Final student weight (TOTWGTS)

The final student weight, TOTVVGTShUk, of each student k in class j of school i in stratum h is the
product of the five student-weight components:

TOTWGTS, , = WGTFAC1,, X WGTADJ1S, X WGTFAC2S,, x WGTADJ2S,, x WGTADJ3S

hijk

Note that ICCS has no student base weight component (such as WGTFAC3S). Because all students
were selected for the study as soon as their classroom was selected, their within-class selection

probability was 1, which means that the within-class student weight was 1 for all students in the
ICCS study.

Calculating teacher weights
School base weight (WGTFAC1)

Because ICCS sampled the same schools for the student survey and the teacher survey, the school
base weight of the teacher survey was identical to the school base weight of the student survey.

School non-response adjustment (WGTADJ1T)

A school non-response adjustment for the teacher study was calculated in the same way as
the student non-response adjustment. Because schools could be regarded as participating in
the student survey but not in the teacher survey, and vice-versa, the school non-participation
adjustment potentially differed with respect to student data and teacher data from the same
school. To account for non-responding schools in the sample, the school weight adjustment for
the teacher survey, WGTADJ1T, , was calculated as follows for each school i:

WGTADJIT, = -
i npf) tch

where ns¢is again the number of sampled eligible schools and n#~"is the number of participating
schools in the teacher survey in stratum h.
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Teacher base weight (WGTFAC2T)

In each school, teachers were randomly selected by the software WinW3S using a systematic
random sampling method. However, in some countries, national centers chose to include all
teachers of subjects related to civic and citizenship education or all home-room teachers in the
teacher sample. Inthe following, those teachers that the country school coordinators identified for
selection with certainty are referred to as certainty teachers and the remaining teachers (usually
the majority) as non-certainty teachers.

The teacher base weight for each teacher |, WGTFAC2T,  was calculated as:

1 for certainty teachers,
T —Tcet
WGTFAC2T, = % for non-certainty teachers,
hi hi

where T, is the total number of teachers, T “"is the number of certainty teachers and t; is the
number of sampled teachers (certainty or not) in school i in stratum h.

Teacher non-response adjustment (WGTADJ2T)

The non-response adjustment was performed separately for certainty teachers and for sampled
non-certainty teachers by computing the adjustment, WGTADJ2T, , for each teacher | as:

hir

th?,efcert .
t pecert for certainty teachers,
WGTADS2T, = { "
t S,e-noncert
% for non-certainty teachers,
hi

wheret,*<tis the number of sampled eligible certainty teachers, t ”“is the number of participating
certainty teachers, t*¢"" is the number of sampled non-certainty teachers, and t P the
number of participating non-certainty teachers in school i in stratum h. In the context of teacher
weight adjustment, teachers were regarded as eligible if they did not leave the school after teacher
sampling.

If one of the adjustment cells (i.e., certainty teachers or non-certainty teachers) was empty in a
school (e.g., if no certainty teachers participated in a school), the two adjustment cells within that
school were combined and the adjustment was then calculated for all teachers at school level. If
no certainty teachers participated, but some non-certainty teachers did, the adjustment for the
participating non-certainty teachers was:

th?,éfﬂOﬂCeff X WG TFACz Th‘ + Th?*CE(t
tPx WGTFAC2T,,

WGTADJ2T, =

witht ?being the number of participating teachers (all non-certainty), t s¢""* being the number of
eligible sampled non-certainty teachers, and T ¢ being the number of eligible certainty teachers
in school i in stratum h. In the standard case, where all sampled teachers within a school were
eligible for ICCS, this formula was simplified as follows:

WGTADJ2T, = T
" tPx WGTFAC2T,,

In situations where no non-certainty teachers participated, but some certainty teachers did, the
above formulas were adapted accordingly.
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Teacher multiplicity adjustment (WGTADJ3T)

Some teachers in ICCS were teaching at the target grade in more than one school (the teacher
questionnaire provided information about the number of schools a teacher was working in) and
therefore had a larger selection probability. In order to account for this, a teacher multiplicity
adjustment, WGTADJ3T, , was calculated as the inverse of the number of schools in which the
teacher was teaching:

WGTADJ3T, = -
fhr!
Here f, , is the number of schools where each teacher I in school i in stratum h was teaching.

Final teacher weight (TOTWGTT)
The final teacher weight of each teacher | of school i in stratum h was the product of the five

teacher-weight components:

TOTWGTT, = WGTFACT, X WGTADJ1T, X WGTFAC2T,, x WGTADJ2T,, x WGTADJ3T,,

Calculating school weights

ICCS was designed as a student and teacher survey, but not specifically as a school survey. Any
statements about school-level variables have to be treated cautiously, because they can be subject
to large sampling errors. However, school weights were calculated for ICCS and included in the
international database, in order to allow some weighted analyses of datafrom school questionnaires.

School base weight (WGTFAC1)

Thisweight component isidentical to the school base weight of the student survey and the teacher
survey.

School weight adjustment (WGTADJ1C)

Itis possible that some schools, for which their school principals or head teachers had not completed
the school questionnaire, had participated in the student and/or the teacher survey. Consequently,
there could be schools which were regarded as participants for the student and/or teacher survey
but non-participantsinthe survey of school principals. In order to account for the non-responding
school principals in the sample, a school weight adjustment component, WGTADJ1C, ,was calculated
as follows for each participating school i:

nh
WGTADJIC, = Wm
Here, n, represents the number of sampled schools and n /" represents the number of completed
school questionnaires in stratum h.

Final school weight

The final school weight of each school iin stratum hwas the product of the two weight components:

TOTWGTC,,= WGTFACT, X WGTADJ1C,
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Calculating participation rates

For ICCS, weighted and unweighted participation rates were calculated at student and teacher
levels tofacilitate the evaluation of data quality and the risk of potential biases due to non-response.

Unweighted participation rates in the student survey

Let op denote the set of originally sampled eligible and participating schools, fp the full set of
eligible participating schools including replacement schools, and np the set of eligible but non-
participating schools in the student survey. Let n®, n» and n" denote the numbers of schools in
each of the respective sets. The unweighted school participation rate in the student survey before
replacement can then be calculated as:

UPRS n%

schools_BR - nfp+ nne

The unweighted school participation rate in the student survey after replacement can be
computed as:

UPRS - _nP

schoms,AR7 nfp+ nne

The unweighted class participation rate UPRS,, . was 100 percent in almost all countries, with
only two exceptions: In Malta, one of the 199 sampled classes did not participate, so that the
unweighted class participation rate was 198/199 = 99.5 percent. In one explicit stratumin Croatia,
all schools and all classes were sampled. As one of the 82 classes in this stratum did not participate,
the unweighted class participation rate was 99.9 percent.

Let sfpbethe set of eligible and participating students in all participating schools, that is, in schools
that constitute fp, the full set of eligible participating schools. Let snp be the set of eligible but non-
participating studentsin schools that constitute fp, and let s* and s be the number of students in
therespective groups. The unweighted student response rate, UPRS canthen be computed as:

students’

UPRS Shils

students S sfp+ gsnp

The unweighted overall participation rate in the student survey before replacement, UPRS
was calculated as:

UPRS = UPRS X UPRS

overall_ BR schools_BR classes

overall_BR’

X UPRS

students

The unweighted overall participation rate in the student survey after replacement, UPRS
is then given by:

UPRS = UPRS X UPRS

overall AR schools AR classes

overall_ AR’

X UPRS

students

Weighted participation rates in the student survey

The weighted school participation rate in the student survey before replacement, WPRS,, ... was

calculated as the ratio of summations of all participating students k in strata h, schools i and classes j:

222 Z WGTFAC1, x WGTFAC2S, x WGTADJ2S, x WGTADJ3S, ,

WPRS _ hieop | kesfp
WHTUEEE B \WGTFACT, X WGTADJIS, X WGTFAC2S, X WGTADJ2S, X WGTADJ3S,

Here, the studentsinthe numerator were computed as the sum over originally sampled participating
schools only, whereas the students in the denominator were calculated as the total over all
participating schools.
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The weighted school participation rate in the student survey after replacement, WPRS_, .., was
calculated as:

22 22 WGTFAC1, x WGTFAC2S,, X WGTADJ2S, x WGTADJ3S

WP S hiefp j kesfp hijk
e 2T 2T WGTFACL, X WGTADJIS, X WGTFAC2S, X WGTADJ2S, X WGTADJSS, ,

The weighted class participation rate, WPRS ., was calculated as:

22232 WGTFACI, X WGTFAC2S, x WGTADJ33S,
WPRS _ iefp | kesfp

del SIS Y  WGTEAC 1, X WGTFAC2S, x WGTADJ2S, X WGTADJ3S

hiefp j kesfp hijk

and the weighted student participation rate, WPRS

students’

R 22 X WGTFACI,X WGTFAC2S, X 1,

sudens” 55 3 3 WGTFAC1, X WGTFAC2S, x WGTADJ3S, ,

hiefp j kesfp

The weighted overall participation rate in the student survey before replacement, WPRS
was calculated as:

WPRS =WPRS

overall_BR

overall_BR?

XWPRS, _ XWPRS

schools_BR classes students

and the weighted overall participation rate in the student survey after replacement, WPRS
was:

WPRS =WPRS

overall_AR

overal AR’

XWPRS, _ XWPRS

schools AR classes students

Overview of participation rates in the student survey

For all countries in the ICCS student survey, the unweighted participation rates (Table 9.1) and
weighted participation rates (Table 9.2) for students and schools were calculated.
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Table 9.1: Unweighted participation rates in the student survey

School participation rate (%) Student Overall participation rate (%)
Country Before After participation Before After
replacement replacement rate (%) replacement replacement

Belgium (Flemish) 80.0 982 94.8 758 93.1
Bulgaria 100.0 100.0 94.6 94.6 94.6
Chile 92.1 100.0 94.8 874 94.8
Chinese Taipei 93.3 94.0 97.7 91.2 91.9
Colombia 96.7 100.0 96.5 93.3 96.5
Croatia® 96.6 98.3 91.1 86.9 88.4
Denmark 525 84.8 93.0 48.9 78.9
Dominican Republic 96.5 100.0 96.3 92.8 96.3
Estonia 95.8 982 90.0 86.2 88.3
Finland 87.9 98.4 91.5 80.4 90.0
Hong Kong SAR 56.1 615 95.9 538 59.0
Italy 924 100.0 96.0 88.6 96.0
Korea Republic of 59.7 624 98.0 58.5 61.2
Latvia 923 94.2 88.8 820 837
Lithuania 99.5 99.5 91.7 91.2 91.2
Malta™* 100.0 100.0 95.5 95.1 95.1
Mexico 91.9 95.9 95.7 87.9 91.8
Netherlands 54.0 820 92.6 50.0 75.9
Norway 96.6 100.0 93.5 90.4 93.5
Peru 100.0 100.0 96.9 96.9 96.9
Russian Federation 100.0 100.0 97.7 97.7 97.7
Slovenia 90.0 96.7 922 83.0 89.1
Sweden 98.1 98.7 91.1 89.3 89.9
Benchmarking participant

North Rhine- 16.3 38.6 910 14.9 35.1

Westphalia (Germany)

Notes:
The unweighted class participation rate in Croatia is 98.7 percent.
** The unweighted class participation rate in Malta is 99.5 percent.

*
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Table 9.2: Weighted participation rates in the student survey

School participation rate (%) Student Overall participation rate (%)

Country Before After participation Before After

replacement replacement rate (%) replacement replacement
Belgium (Flemish) 79.9 98.2 94.7 757 92.9
Bulgaria 100.0 100.0 94.4 94.4 94.4
Chile 93.9 100.0 94.8 89.0 94.8
Chinese Taipei 93.2 93.9 97.7 910 917
Colombia 96.2 100.0 95.9 92.3 95.9
Croatia* 96.2 98.0 91.7 88.1 89.8
Denmark 54.5 84.8 93.0 50.7 78.9
Dominican Republic 96.8 100.0 96.6 935 96.6
Estonia 96.2 98.3 90.5 87.0 88.9
Finland 88.0 98.3 91.7 80.7 90.1
Hong Kong SAR 56.3 61.7 95.9 54.0 59.2
[taly 924 100.0 96.0 88.7 96.0
Korea Republic of 58.6 61.8 98.0 57.5 60.6
Latvia 92.7 93.9 89.3 82.7 83.8
Lithuania 99.3 99.3 92.1 915 915
Malta™* 100.0 100.0 95.5 95.1 95.1
Mexico 93.5 96.7 95.6 89.4 92.5
Netherlands 52.6 81.9 92.5 48.7 75.8
Norway 95.2 100.0 93.7 89.2 93.7
Peru 100.0 100.0 96.8 96.8 96.8
Russian Federation 100.0 100.0 97.0 97.0 97.0
Slovenia 90.5 96.7 92.1 834 89.0
Sweden 98.3 98.8 90.8 89.2 89.7
Benchmarking participant
North Rhine- 16.7 40.5 90.8 15.1 36.8
Westphalia (Germany)

Notes:
The weighted class participation rate in Croatia is 99.8 percent.
** The weighted class participation rate in Maltais 99.5 percent.

Unweighted participation rates in the teacher survey

To calculate unweighted participation rates in the teacher survey (see Table 9.3), let op, fp and
np, and n°, n» and n"™ be defined as previously; the participation status now refers to the teacher
survey instead of the student survey. The unweighted school participation rate in the student
survey before replacement can then be computed as:

UPRT. n

schools_BR nfe+ nne

The unweighted school participation rate in the student survey after replacement can then be
calculated as:

UPRT n’

schools AR - nfp+ nne
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Let tfp be the set of eligible and participating teachers in schools that constitute fp, tnp be the set
of eligible but non-participating teachers in schools that constitute fp, and let t'* and t™ be the
number of teachersinthe respective groups. The unweighted teacher response rate, UPRTteachers,
can then be defined as:

UPRT £

teachers = ttfp+ tmp

The unweighted overall participation rate in the teacher survey before replacement, UPRT ..
can then be computed as:

UPRT = UPRT. X UPRT

overall_BR schools_BR teachers

and the unweighted overall participation rate inthe teacher survey after replacement, UPRT ..
canthen be calculated as:

UPRT = UPRT. X UPRT

overall_ AR schools AR teachers

Table 9.3: Unweighted participation rates in the teacher survey

School participation rate (%) Teacher Overall participation rate (%)

Country Before After participation Before After

replacement replacement rate (%) replacement replacement
Belgium (Flemish) 77.6 95.2 90.2 70.0 85.8
Bulgaria 95.2 95.2 91.0 86.6 86.6
Chile 87.1 94.9 84.6 73.6 80.3
Chinese Taipei 95.3 96.0 98.6 94.0 94.7
Colombia 88.7 90.7 916 813 83.1
Croatia 97.2 98.9 95.4 92.7 94.3
Denmark 17.8 27.6 80.3 14.3 221
Dominican Republic 87.9 90.8 932 82.0 84.6
Estonia 28.1 29.3 61.1 17.2 17.9
Finland 83.0 93.4 84.1 69.8 78.6
Hong Kong SAR n/a n/a n/a n/a n/a
Italy 924 100.0 95.8 884 95.8
Korea Republic of 67.8 711 99.3 67.3 70.6
Latvia 90.4 92.3 93.7 84.7 86.5
Lithuania 99.5 100.0 96.2 95.6 96.2
Malta* 100.0 100.0 96.3 96.3 96.3
Mexico 910 94.6 93.3 84.9 88.3
Netherlands 49.3 74.7 83.3 411 62.2
Norway 932 96.6 87.2 81.3 84.3
Peru 100.0 100.0 99.5 99.5 99.5
Russian Federation 39.8 39.8 99.9 39.7 39.7
Slovenia 88.7 95.3 953 828 89.0
Sweden 854 86.0 854 729 735
Benchmarking participant
North Rhine- n/a n/a n/a n/a n/a
Westphalia (Germany)

Note:
n/a = not applicable.
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Weighted participation rates in the teacher survey

The weighted participation rates for the teacher survey were calculated (see Table 9.4). The
weighted school participation rate in the teacher survey before replacement, WPRT_, ... was
calculated as:

f 30 jf WGTFAC1, X WGTFAC2T, x WGTADJ2T, x WGTADJ3T, |
WPRTschools BR: g :
2 Z X WGTFAC1, x WGTADJ1T, X WGTFAC2T, X WGTADJ2T, X WGTADJ3T,,
h iefp letfp
The weighted school participation rate in the teacher survey after replacement, WPRT. was

schools AR?
calculated as:

2 2 2 WGTFACL, X WGTFAC2T,, X WGTADJ2T, X WGTADJ3T,,
WPRT iefp letfp i i i i

PO 3 3 WGTRACT, X WGTADJT, X WGTFAC2T, X WGTADJ2T, X WGTADJ3T,,

h ieop letfp

The weighted teacher participation rate, WPRS ,was calculated as:

teachers

WGTFAC1, X WGFAC2T, X WGTADJ3T,

WPRS = h iefp letfp
teachers 3131 > V\/GTFAC:I_MX \/\/GTFACQTW X \/\/GTADJ2TWX WGTADJ\S’TM

h iefp letfp

The weighted overall participationrate inthe teacher survey before replacement, WPRT was:

overall BR?
WPRT = WPRT. X WPRT

overall BR schools BR teachers

and the weighted overall participation rate in the teacher survey after replacement, WPRT o s
was:

WPRT = WPRT. XWPRT

overall AR schools AR teachers

ICCS standards for sampling participation

Despite each country’s efforts to achieve participation rates as close to 100 percent as possible,
higher levels of non-response were evident in anumber of participating countries. As is customary
in IEA studies, ICCS established guidelines for reporting data for countries with less than full
participation. Three categories for sampling participation were defined, and these were applied
separately to the student and the teacher survey.

Countries grouped in Category 1 met the ICCS sampling requirements. Countries in Category 2
met these requirements only after the inclusion of replacement schools. Countries in Category 3
failed to meet the ICCS sample participationrequirements. During an ICCS sampling adjudication
meeting in Hamburg (Germany) in January 2017, sampling referee Marc Joncas made binding
decisions as to which country would be grouped in which category.
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Table 9.4: Weighted participation rates in the teacher survey

School participation rate (%) Teacher Overall participation rate (%)

Country Before After participation Before After

replacement replacement rate (%) replacement replacement
Belgium (Flemish) 74.6 95.2 89.9 67.1 85.6
Bulgaria 96.9 96.9 93.0 90.1 90.1
Chile 88.1 95.1 85.1 750 80.9
Chinese Taipei 95.3 95.9 98.8 94.1 94.7
Colombia 89.5 913 92.0 82.3 84.0
Croatia 97.5 98.9 96.6 94.2 95.5
Denmark 17.7 27.6 830 14.7 22.9
Dominican Republic 89.9 91.7 93.1 83.7 854
Estonia 27.9 29.5 624 174 184
Finland 810 92.6 83.5 67.7 77.3
Hong Kong SAR n/a n/a n/a n/a n/a
Italy 92.7 100.0 95.7 88.7 95.7
Korea Republic of 68.7 72.9 99.4 68.3 724
Latvia 92.6 93.7 94.9 87.8 88.9
Lithuania 98.0 100.0 96.2 94.3 96.2
Malta 100.0 100.0 96.5 96.5 96.5
Mexico 93.7 97.3 92.7 86.8 90.2
Netherlands 49.3 74.8 82.5 40.7 617
Norway 89.2 96.7 87.8 784 85.0
Peru 100.0 100.0 99.7 99.7 99.7
Russian Federation 43.1 43.1 99.8 43.0 43.0
Slovenia 89.1 95.3 93.3 83.2 89.0
Sweden 85.5 86.0 84.1 719 724
Benchmarking participant
North Rhine- n/a n/a n/a n/a n/a

Westphalia (Germany)

Note:
n/a = not applicable.
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Student survey participation standards

Categories for sampling participation in the ICCS student survey were defined according to strict
criteria (Figure 9.1).

Figure 9.1: Categories into which countries were placed with respect to student sampling participation
rates

Category 1: Satisfactory sampling participation rate without the use of replacement schools.

A country was in this category if:

e |t had an unweighted school response rate without replacement of at least 85 percent (after
rounding to the nearest whole percentage point) and an unweighted student response rate
(after rounding) of at least 85 percent

or

o Aweighted school response rate without replacement of at least 85 percent (after rounding to
the nearest whole percentage point) and a weighted student response rate (after rounding) of
at least 85 percent

or

e The product of the (unrounded) weighted school response rate without replacement and the
(unrounded) weighted student response rate was at least 75 percent (after rounding to the
nearest whole percentage point).

Category 2: Satisfactory sampling participation rate only when replacement schools were

included.

A country was in this category if:

o |t failed to meet the requirements for Category 1 but has either an unweighted or weighted
school response rate without replacement of at least 50 percent (after rounding to the nearest
whole percentage point)

and had either

* Anunweighted school response rate with replacement of at least 85 percent (after rounding to
the nearest whole percentage point) and an unweighted student response rate (after rounding)
of at least 85 percent

or

o A weighted school response rate with replacement of at least 85 percent (after rounding to
nearest whole percentage point) and a weighted student response rate (after rounding) of at
least 85 percent

or

e The product of the (unrounded) weighted school response rate with replacement and the
(unrounded) weighted student response rate was at least 75 percent (after rounding to the
nearest whole percentage point).

Category 3: Unacceptable sampling response rate even when replacement schools are included.
If a country did not meet the requirements for Category 1 or Category 2 but could provide
documentation showing that they had complied with ICCS sampling procedures, it was placed in
Category 3.
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Teacher survey participation standards

The sampling participation categories for the teacher survey were similar to those in the student
survey. High response rates in the teacher survey were harder to achieve than in the student
survey. However, there is no statistical justification for treating teacher data differently from
student data with regard to an assessment of possible non-response bias, especially as teachers’
motivation to participate in ICCS may have depended on the subjects they were teaching, or on
their general attitude towards civic and citizenship education. Because non-response generally held
a high potential for bias in both parts of the study, the participation requirements in the teacher
survey were as strict as the ones in the student survey. Three categories for teacher sampling
participation were defined (Figure 9.2).

Figure 9.2: Categories into which countries were placed with respect to teacher sampling participation rates

Category 1: Satisfactory sampling participation rate without the use of replacement schools.

A country was in this category if:

e |t had an unweighted school response rate without replacement of at least 85 percent (after
rounding to the nearest whole percentage point) and an unweighted teacher response rate
(after rounding) of at least 85 percent

or

o Aweighted school response rate without replacement of at least 85 percent (after rounding to
the nearest whole percentage point) and a weighted teacher response rate (after rounding) of
at least 85 percent

or

e The product of the (unrounded) weighted school response rate without replacement and the
(unrounded) weighted teacher response rate of at least 75 percent (after rounding to the
nearest whole percentage point).

Category 2: Satisfactory sampling participation rate only when replacement schools were

included.

A country was in category 2 if:

« |t failed to meet the requirements for Category 1 but had either an unweighted or weighted
school response rate without replacement of at least 50 percent (after rounding to the nearest
whole percentage point)

and had either

o Anunweighted school response rate with replacement of at least 85 percent (after rounding to
the nearest whole percentage point) and an unweighted teacher response rate (after rounding)
of at least 85 percent

or

e Aweighted school response rate with replacement of at least 85 percent (after rounding to the
nearest whole percentage point) and a weighted teacher response rate (after rounding) of at
least 85 percent

or

e The product of the (unrounded) weighted school response rate with replacement and the
(unrounded) weighted teacher response rate of at least 75 percent (after rounding to the
nearest whole percentage point).

Category 3: Unacceptable sampling response rate even when replacement schools are included.
If a country did not meet the requirements for Category 1 or Category 2 but could provide
documentation showing that they had complied with ICCS sampling procedures, it was placed in
Category 3.
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In those instances where a participating country could not be placed in participation Category 1,
the ICCS team considered it necessary to make readers of the international reports aware of the

increased potential for bias.

Based on the sample participation categories, the survey results were reported in different ways:

o Category 1: Countries in this category appear in the tables and figures in international reports

without annotation.

e Category 2: Countries in this category are annotated in the tables and figures in international

reports.

e Category 3: Countries in this category appear in a separate section of the tables.

Participation categories were defined for each country for both the student and the teacher surveys
(Table 9.5). InNorth Rhine-Westphalia (Germany), the teacher participation rate was extremely low,
which made itimpossible to generalize from sample data to population characteristics. Therefore,
weights were not calculated, and the benchmarking participant was not included in the analysis
of teacher data in the ICCS 2016 international report. In Hong Kong SAR and in the Russian
Federation, unapproved teacher selection procedures were applied in the majority of schools,
which made it also impossible to calculate sampling weights. Therefore, it was not possible to
report these countries’ teacher data together with results from the other countries.

Table 9.5: Participation by country in the student and teacher surveys

Country

Student survey

Teacher survey

Belgium (Flemish)

1

Bulgaria

Chile

Chinese Taipei

Colombia

Croatia

Denmark

Dominican Republic

Estonia

Finland

[NCTN IRGVIN SN IYGVIN NI I [N RN R N

Hong Kong SAR

Italy

Korea, Republic of

Latvia

Lithuania

Malta

Mexico

Netherlands

Norway

Peru

Russian Federation

Slovenia

Sweden

e e e I N [ S T [N e e N ' N N 0 O S B e I NG I N L = N N

[N N Y U R SN RN (OU T NG QNG QRN SN OO I =N

Benchmarking participant

North Rhine-Westphalia (Germany)
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CHAPTER 10:
Scaling procedures for ICCS test items

Eveline Gebhardt and Wolfram Schulz

Overview

This chapter describes the procedures used to analyze and scale the ICCS 2016 international
test items administered to measure students’ civic knowledge. The chapter covers these topics:

e The scaling model used to analyze and scale the test items;

o Test coverage and item dimensionality;

e Assessment of item fit;

o Assessment of scorer reliabilities for open-ended items;

o Differential item functioning by gender;

e Review of cross-national measurement equivalence;

¢ International item adjudication;

e International item calibration and test reliability;

o International ability estimates (plausible values and weighted likelihood estimates); and

e Estimation of changes in civic content knowledge between 2009 and 2016.

The development of the ICCS 2016 test items is described in Chapter 2 and was guided by the
ICCS 2016 assessment framework (see Schulz, Ainley, Fraillon, Losito, & Agrusti, 2016).

The scaling model

We used item response theory (IRT) scaling methodology to scale the test items.

Use of the one-parameter (Rasch) model (Rasch, 1960) for dichotomous items means that the
probability of selecting Category 1 instead of O is modeled as
exp(6,-9;)
PO = oo s
1+exp(6,- 9;)

Where P, (0) is the probability for personnto score 1 onitemi, 6, is the estimated ability of person
n, and 9, is the estimated location of item i on this dimension. For each item, item responses are
modeled as a function of the latent trait 6,.

Inthe case of items with more than two categories (as, for example, with constructed open-ended
test items with partial and full scores), we can generalize this model to the partial credit model
(Masters & Wright, 1997), which takes the form:

exp%(@n— o+t
Py (6,) =

m; h Xi = O,l,...,m[
Zops (6,5+1)

Here, Px; (6,) denotes the probability of person n scoring x on item i and 6, denotes the person’s
ability. The item parameter §; gives the location of the item on the latent continuum; T; denotes an
additional step parameter for each step j between adjacent categories.

Toscalethe ICCS 2016 test data, we used the scaling software package ACER ConQuest, Version
4 (Adams, Wu, & Wilson, 2015).
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Test coverage and item dimensionality

When measuring cognitive abilities, it is important to use test items that cover the different levels
of achievement found in the target population. As a start point, we estimated the distribution
of cognitive abilities among ICCS 2016 students and the location of item thresholds (with a
response probability, rp, of 0.5; see Figure 10.1). Item thresholds were equal to item difficulties
of dichotomous items. For partial credit items, a difficulty threshold was estimated for each score.

Figure 10.1: Mapping of student abilities and item thresholds
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The range of item difficulties broadly matched the abilities found in the student population.
However, the average item difficulties were somewhat lower than the average student abilities.
Overall, ICCS 2016 test items were better at targeting students in the lower than in the higher
civic knowledge ranges. The nature of this targeting varied across countries according to the
distribution of students’ civic knowledge within each country.
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We used multidimensional item response models to assess the dimensionality of items. Two of the
possible item dimensions that we explored were based on the structure of the cognitive domains
described in the ICCS 2016 assessment framework (Schulz et al., 2016).

We explored dimensionality with regard to the ICCS 2016 assessment framework content
dimensions (civic society and systems versus others) and cognitive dimensions (knowing versus
reasoning and applying). Multidimensional item response theory (IRT) models using the ACER
ConQuest software typically showed latent correlations over 0.95, thus indicating a very high
similarity between the item subgroups. Given these results, we decided not to report on any
subscales for civic knowledge in the ICCS 2016 international reports.

Assessment of item fit

Goodness of fit for individual items can be determined by calculating a mean square statistic (Wright
& Masters, 1982). Reviewing this residual-based item fit gives us an indication of the extent to
which each item fits the item response model. However, there are no clear rules for acceptable
item fit, and some statisticians recommend that analysts and researchers interpret residual-based
statistics with caution (see, for example, Rost & von Davier, 1994). We consequently decided to
assess item fit by using a range of item statistics.

We determined the item-rest correlations of correct responses (or partial credit responses) and
theweighted item fit statistics (Table 10.1). There were noitems with item-total correlations below
0.2 (indicatinglow discrimination), and only item CI2WFO2 showed relatively poor residual-based
item fit (weighted mean square fit statistic of 1.24).

We also used ConQuest to generate item characteristic curves (ICCs). These provide a graphical
representation of item fit across the range of student abilities for eachitem, including dichotomous
and partial credit items.

The ICC for item CI2WFO2 shows the discrimination was not entirely satisfactory and, although
fewer than expected low performing students received a score of zero and fewer than expected
high performing students received a score of 2, the curve still indicated that the students with
higher levels of knowledge received higher scores for this item (Figure 10.2). Given this outcome,
we decided to retain this item for scaling.

Figure 10.2: Item characteristic curve by category for item CI2WFQOZ2
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Table 10.1: Iltem total-score correlations and weighted item fit for international sample

Item no. Iltem name Item-rest Weighted fit Item no. Item name Item-rest | Weighted fit
correlation correlation
1 CI2ASM1 0.36 1.00 45 CI308M1 0.40 0.96
2 CI2ASM2 0.44 0.92 46 CI312M1 0.42 0.95
3 CI2BCM1 0.37 0.99 47 Cl314M1 0.29 1.03
4 CI2BIO1 0.33 1.17 48 CI3CAM1 0.27 1.08
5 Cl2BPM1 0.28 1.09 49 CI3CBO1 0.47 1.01
6 CI2BPM2 0.42 0.95 50 CI3CPO1 0.38 0.97
7 Cl2CCM1 0.36 1.00 51 CI3CPO2 041 0.96
8 Cl2CCM2 0.34 1.02 52 CISCRM1 0.43 0.92
9 CI2CEM1 0.39 0.96 53 CIBCRM2 0.35 1.01
10 CI2CEM2 0.22 1.12 54 CI3CSM1 0.36 0.99
11 CI2CNM1 0.35 1.00 55 CI3DBM1 0.38 0.95
12 CI2CNM2 0.46 0.90 56 CISDBM2 0.44 0.94
13 CI2DLM1 0.37 0.98 57 CI3DDM1 0.38 0.99
14 CI2ECM1 0.46 0.91 58 CISEPM1 0.40 0.94
15 CI2ECM2 0.27 1.09 59 CISGMM1 0.32 1.04
16 CI2ETM2 0.24 1.12 60 CI3GTM1 0.37 0.95
17 CI2ETO1 0.36 1.09 61 CI3ICM1 0.34 1.03
18 CI2FDM1 0.38 0.99 62 CISIEM1 0.35 101
19 CI2FSM1 0.42 0.94 63 CI3IVM1 0.45 0.93
20 CI2GFM1 0.36 101 64 CI3LPM1 0.46 0.91
21 Cl2GLM1 0.38 1.00 65 CI3LSM1 0.42 0.94
22 CI2GLM2 0.32 1.03 66 CI3LTM1 0.31 1.04
23 CI2HRM1 0.36 0.97 67 CISMAM1 0.30 1.02
24 Cl2JOM1 0.31 1.02 68 CISMDM1 0.42 0.97
25 CI20RM1 0.44 0.92 69 CIBMPM1 0.42 0.94
26 CI2PCM1 0.34 1.02 70 CI3MPO2 0.39 111
27 CI2PCM2 0.39 0.95 71 CISNPM1 0.32 0.97
28 CI2PGM1 0.38 0.99 72 CISNPM2 0.30 0.96
29 CI2PGM2 0.33 1.04 73 CIBNWM1 0.36 0.96
30 CI2PIM1 0.23 111 74 CIBPAM1 0.50 0.90
31 CI2PIM2 0.41 0.91 75 CIBPEM1 0.34 1.01
32 CI2PRM1 0.32 1.03 76 CISPLM1 0.36 0.92
33 CI2RCM1 0.38 1.00 77 CI3PRO1 0.43 1.07
34 CI2REM2 0.33 1.03 78 CISREM1 0.37 0.90
35 CI2REM3 0.43 0.93 79 CISRPM1 0.20 111
36 Cl2sCM1 0.40 0.98 80 CI3RRM1 0.40 0.93
37 CI25CM2 0.26 1.09 81 CI3SCM1 0.35 0.96
38 Cl2vOM1 0.39 0.95 82 CI3SDM1 0.43 0.95
39 CI2vOM2 0.34 1.02 83 CI3SMM1 0.40 0.98
40 CI2vOM3 0.40 0.95 84 CI3SPM1 0.33 0.97
41 CI2WFO1 0.41 1.09 85 CIBSWM1 0.40 0.95
42 CI2WFO2 0.36 1.24 86 CISUHM1 0.42 0.94
43 CI303M1 0.38 0.94 87 CI3ULM1 0.33 1.03
44 CI307M1 0.34 1.02 88 CI3VGM1 0.42 0.89
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We analyzed the functioning of the partial credit scoring guides by reviewing the proportion of
responsesineachresponse category and the correct ordering of mean abilities of students across
response categories. This analysis persuaded us that the scaling properties of all nine partial credit
items could be satisfactorily included in the scaling of student test data.

Assessment of scorer reliabilities

Inorder to score the open-ended items in the ICCS 2016 cognitive test, we followed the scoring
guides that were refined as an outcome of experiences in the international field trial of new test
items. Within countries, for each of the eight booklets, subsamples of about 200 student records
were scored twice by different scorers. This double- scoring procedure allowed us to assess scorer
reliabilities and the percentages of scorer agreement, which ranged between 62 and 100 percent
(Table 10.2). Internationally, scorer agreement for the six items was between 89 and 95 percent.

Table 10.2: Percentages of scorer agreement for open-ended ICCS test items

Country Scorer agreement for ICCS test items (%)
CI2BIO1 | CI2ETO1 |CI2WFO1|CI2WFO2 | CI3CBO1 | CI3CPO1 | CI3CPO2 | CI3BMPO2 | CI3PRO1

Belgium (Flemish) 95 96 97 96 95 94 95 94 93
Bulgaria 82 82 81 81 87 90 97 85 77
Chile 92 96 95 86 93 93 92 94 921
Chinese Taipei 80 81 79 86 92 93 91 80 86
Colombia 100 100 100 100 100 100 100 100 100
Croatia 100 100 100 100 100 100 100 100 100
Denmark 92 92 96 96 93 97 98 93 98
Dominican Republic 100 100 100 100 100 100 100 100 100
Estonia 78 78 67 76 63 85 82 62 72
Finland 90 93 90 82 91 93 93 90 86
Hong Kong SAR 98 96 97 95 95 96 97 91 96
[taly 86 91 89 80 89 86 92 85 82
Korea, Republic of 83 94 88 89 86 99 95 93 86
Latvia 921 95 88 92 91 98 95 95 89
Lithuania 99 98 100 99 99 98 99 99 98
Malta 98 38 81 87 89 97 93 80 93
Mexico 94 96 96 93 96 95 92 95 95
Netherlands 85 84 79 75 87 88 90 78 90
North Rhine-Westphalia 95 97 96 96 95 97 97 95 94
(Germany)

Norway 83 89 84 81 85 87 921 88 88
Peru 100 100 100 100 100 100 100 100 100
Russian Federation 98 97 98 97 97 99 100 97 97
Slovenia 92 92 86 88 84 89 94 92 91
Sweden 64 83 76 65 75 86 86 81 70
International average 90 92 90 89 90 94 94 90 90
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We retained, for scaling and inclusion in the international database, data from items scored with a
minimum of 60 percent scorer agreement. We made this adjudication for each open-response item
scored ineach country. None of the items needed to be removed because of low scorer reliability.

Differential item functioning by gender

We further explored the quality of the items by assessing differential item functioning (DIF)
by gender. DIF occurs when groups of students with the same degree of ability have different
probabilities of responding correctly to an item. For example, if boys have a higher probability
than girls with the same degree of ability of correctly answering an item, the item shows gender
DIF. This situation is a violation of the model, which assumes that the probability is a function of
ability only and not of any group membership.

We derived estimates of gender DIF by including interaction terms in the item response model.
We could then model gender DIF for dichotomous items as:

exp(6,- (8j - my—Ay))

Pf (en) = 1+e><p(9n7 (6[* T]g*}\r;g»

Parameter 6, is the estimated ability of person n and §; is the estimated location of item i. For the
purpose of measuring parameter equivalence across the two gender groups, we included two
extra terms in the scaling model. The additional parameter for gender effects is denoted by A,
To obtain proper estimates, we also needed to include the overall gender effect <T]g) in the model.
We constrained both item-by-gender interaction estimates (A,) and overall gender effects (n,) to
have a sum of O.

Gender DIF estimates for a partial credit model for items with more than two categories (here,
constructed items), with T; denoting an additional step parameter, could then be modeled as:

esz (Bﬂ_ (6’ - ng _>\’1'3+T'/'J‘)>

Pxi <9n) =, jj? Xi = 0,1,2,...,m,-
2 expj_:Zo(Bn— (8~ My —A +1y))

We thus estimated the gender DIF for each item (Table 10.3). One item (C13RPM1) showed
relative large gender DIF (more than 0.30) and was, on average, 0.44 of a logit easier for male
students than for female students with the same ability. When we plotted the gender DIF of this
item (Figure 10.3), we found that male students (coded as O and indicated by the blue line) were
more likely to choose the correct answer than female students (coded as 1 and indicated by the
green line) at any ability level.
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Table 10.3: Gender DIF estimates for test items

Item no. Item name Gender DIF Item no. Iltem name Gender DIF
estimate estimate

1 CI2ASM1 -0.30 45 CI308M1 0.00

2 CI2ASM2 -0.10 46 Cl312M1 0.29

3 CI2BCM1 -0.02 47 Cl314M1 -0.10

4 CI2BIO1 0.16 48 CI3CAM1 0.04

5 CI2BPM1 -0.23 49 CI3CBO1 0.12

6 CI2BPM2 0.20 50 CI3CPO1 0.33

7 Cl2CCM1 -0.08 51 CI3CPO2 0.17

8 ClI2CCM2 0.00 52 CI3CRM1 -0.01

9 CI2CEM1 -0.10 53 CI3CRM2 0.10
10 CI2CEM2 -0.08 54 CI3CSM1 0.17
11 CI2CNM1 -0.03 55 CI3DBM1 0.08
12 CI2CNM2 0.24 56 CI3DBM2 -0.04
13 ClI2DLM1 -0.24 57 CI3DDM1 -0.02
14 CI2ECM1 0.06 58 CI3EPM1 -0.03
15 CI2ECM2 -0.04 59 CI3GMM1 -0.14
16 CI2ETM2 -0.26 60 CI3GTM1 -0.14
17 CI2ETO1 -0.03 61 CI3ICM1 -0.37
18 CI2FDM1 -0.05 62 CI3IEM1 -0.13
19 CI2FSM1 -0.11 63 CI3IVM1 0.21
20 CI2GFM1 0.04 64 CI3LPM1 0.24
21 CI2GLM1 -0.24 65 CI3LSM1 0.12
22 CI2GLM2 -0.02 66 CI3LTM1 -0.22
23 CI2HRM1 0.01 67 CIBMAM1 -0.17
24 Cl2JOM1 -0.04 68 CI3MDM1 -0.09
25 CI20RM1 0.10 69 CIBMPM1 -0.10
26 CI2PCM1 0.01 70 CI3MPO2 -0.14
27 CI2PCM2 0.14 71 CI3NPM1 0.11
28 CI2PGM1 0.08 72 CI3NPM2 0.31
29 CI2PGM2 0.02 73 CIBNWM1 0.20
30 CI2PJM1 -0.06 74 CI3PAM1 -0.01
31 CI2PJM2 0.19 75 CI3PEM1 -0.19
32 CI2PRM1 -0.09 76 CI3PLM1 0.25
33 CI2RCM1 -0.13 77 CI3PRO1 0.04
34 CI2REM2 0.01 78 CIBREM1 0.30
35 CI2REM3 0.26 79 CI3RPM1 -0.44
36 Cl2sCM1 -0.04 80 CI3RRM1 0.13
37 CI2SCM2 -0.28 81 CI3SCM1 -0.16
38 Cl2vOM1 0.02 82 CI3SDM1 -0.18
39 ClI2VOM2 -0.05 83 CI3SMM1 0.14
40 CI2VOM3 0.39 84 CI3SPM1 -0.06
41 CI2WFO1 -0.03 85 CI3SWM1 0.24
42 CI2WFO2 0.06 86 CI3UHM1 0.01
43 CI303M1 0.07 87 CI3ULM1 0.03
44 CI307M1 -0.24 88 CI3VGM1 -0.04
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Figure 10.3: Gender DIF plot for item CI3RPM 1

Expected score curve(s)
Item 79 CCI3RPM1)

Probability

T T ‘ |
Delta(s): 1.0 Latent trait (logits)

—e— sgender O item 75 —e— sgender 1 item 79 —— Expected item 79

Notes:
The expected average score is indicated by the solid blue line. Male students are indicated by the blue dashed line;
female students are indicated by the green dashed line.

Cross-national measurement equivalence

With any test used to assess student achievement cross-nationally, it is important that the test
items function similarly across those countries. Items show item-by-country interaction when
students with the same ability, but from different countries, vary in their probability of answering
these questions. Test items with considerable item-by-country interaction are not suitable for the
scaling of cognitive test items in international surveys.

For the main survey analyses of ICCS 2016 test items, we compared national calibrations with
international item parameters in order to assess the occurrence of item-by-country interaction.
We then computed confidence intervals for each national item parameter, basing the computation
onthe respective standard errors and adjusting them for possible design effects and for multiple
comparisons.

As an example, item CIBMPO2 showed significant item-by-country interaction in 12 countries
(Figure 10.4). However, the size of the differences was below a predefined threshold that we had
setforinclusion (i.e., lessthan 1.3 logits) and therefore this item was retained. We produced similar
graphs for the test-item adjudication process at the international and national levels; information
about occurrence of cross-national DIF was used to identify items for post-verification checks
after completion of the main data collection.

Although the ICCS 2016 test items generally showed only limited item-by-country interactions,
there were some national item difficulties that deviated quite considerably from the international
itemdifficulty. Inthese cases, we omitted these items from scaling for those national samples where
larger deviations had been observed (1.3 logits or more).

We also examined item-by-country interaction by item type, in particular by reviewing this for
open-ended items. With these items, item-by-country interaction can be evidence of differences
in the relative harshness of markers across countries. When comparing the relative difficulties of
open-ended items to multiple-choice items across all countries, we found that all open-ended items
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Figure 10.4: Example of an item-by-country interaction graph for item CI3MPO2
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had beeneasier for students from the Dominican Republic than for students from other countries.
This suggested there had been problems with the way scoring procedures had been conducted in
the Dominican Republic, and we removed all nine open-ended items for this country from scaling
and from the international database.

Missing data issues

There were three possible types of missing responses in the ICCS test. These were omitted items
(coded as 9), not-administered items (coded as 8), and invalid responses (coded as 7). We used the
omitted response category when a student provided no response at all to an item administered
to him or her. Not-administered items were those that, although present in the whole item pool,
were notinthe booklet administered to a student, either deliberately (whenthere were alternative
or rotated test booklets) or, in rare cases, in error. Invalid responses occurred when, for example,
students ticked more than one of the possible answers to a multiple-choice item.

The percentages of omitted and invalid responses for the international calibration sample (Table
10.4) indicated that there were considerably more omissions for open-ended items than for
multiple-choice items and generally low percentages of invalid responses.

We created a separate missing category called “not reached” (coded as 6) for analysis purposes.
We gave anitem this coding if the student concerned did not respond to any of the items following
it (i.e., did not continue on to the end of the test) and/or if he or she did not respond to the item
preceding it. The extent of occurrence of Code 6 items provided us with information about the
appropriateness of test length and overall test difficulty. The average number of not reached
items per student was 0.2 over all countries. There were two countries with considerably higher
proportions of this type of missing values, with on average 1.2 “not reached” items per student.

Item adjudication

We conducted the adjudication of test items in two phases: first at the international level for the
ICCS international calibration sample and then separately for each national subsample.

At the international level, we assessed item characteristics for the calibration sample. Here,
we reviewed item-fit statistics, item-score correlations, item characteristic curves, general
measurement equivalence across countries (item-by-country interaction), and gender DIF. For
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Table 10.4: Percentages of omitted and invalid responses for test items

Item no. Item name Percentage Percentage Item no. Item name Percentage Percentage
omitted invalid omitted invalid

1 CI2ASM1 0.97 0.36 45 CI308M1 0.76 0.34

2 CI2ASM2 1.04 0.29 46 Cl312M1 1.17 0.29

3 Cl2BCM1 0.76 0.54 47 Cl314M1 0.95 0.32

4 Cl2BIO1 8.25 0.01 48 CI3CAM1 0.97 0.22

5 Cl2BPM1 0.61 041 49 CI3CBO1 8.61 0.01

6 Cl2BPM2 0.84 0.34 50 CI3CPO1 821 0.00

7 Cl2CCM1 1.13 0.17 51 CI3CPO2 801 001

8 Cl2CCM2 1.06 0.23 52 CI3CRM1 1.00 0.24

9 CI2CEM1 1.15 0.27 53 CI3CRM2 0.99 0.30
10 CI2CEM?2 145 0.44 54 CI3CSM1 091 0.61
11 CI2CNM1 0.74 0.63 55 CI3DBM1 1.13 0.27
12 CI2CNM2 0.82 0.18 56 CI3DBM2 1.06 0.18
13 Cl2DLM1 1.56 0.18 57 CI3DDM1 0.80 0.22
14 CI2ECM1 0.83 0.26 58 CI3EPM1 0.98 0.32
15 CI2ECM?2 1.08 0.31 59 CI3GMM1 0.94 0.30
16 CI2ETM2 1.15 0.33 60 CI3GTM1 1.07 0.17
17 CI2ETO1 12.54 0.00 61 CI3ICM1 1.05 0.32
18 CI2FDM1 1.13 0.26 62 CI3IEM1 112 0.23
19 CI2FSM1 1.27 0.30 63 CI3IVM1 0.88 0.33
20 CI2GFM1 175 0.29 64 CI3LPM1 0.77 0.38
21 Cl2GLM1 0.77 0.48 65 CI3LSM1 081 0.30
22 CI2GLM?2 0.94 0.30 66 CI3LTM1 101 047
23 CI2HRM1 1.30 0.20 67 CIBMAM1 1.36 0.26
24 Cl2JOM1 0.83 0.24 68 CISMDM1 1.00 0.25
25 CI20RM1 101 0.24 69 CI3MPM1 1.05 0.18
26 Cl2PCM1 0.86 0.51 70 CI3MPO2 13.99 0.00
27 CI2PCM2 0.77 021 71 CI3NPM1 0.54 0.33
28 CI2PGM1 1.35 0.27 72 CI3NPM2 0.67 0.25
29 CI2PGM2 1.91 0.22 73 CISBNWM1 0.68 0.20
30 Cl2PIM1 091 0.31 74 CI3PAM1 1.09 0.19
31 CI2PIM2 0.79 0.17 75 CI3PEM1 1.26 0.16
32 CI2PRM1 102 0.33 76 CI3PLM1 0.66 0.15
33 CI2RCM1 149 0.21 77 CI3PRO1 7.92 0.01
34 CI2REM2 1.13 0.59 78 CI3REM1 0.58 0.19
35 CI2REM3 0.73 1.13 79 CI3RPM1 111 0.38
36 Cl2sCM1 1.14 0.30 80 CI3RRM1 091 0.17
37 Cl2SCM2 1.05 0.32 81 CI3sCM1 0.75 0.19
38 Cl2vOM1 148 0.16 82 CI3SDM1 2.00 043
39 CI2vOM2 1.33 0.33 83 CI3sMM1 1.06 0.39
40 Cl2vOM3 1.26 0.16 84 CI3sPM1 0.63 0.37
41 CI2WFO1 8.32 0.02 85 CI3SWM1 0.63 0.29
42 CI2WFO2 9.65 0.00 86 CI3UHM1 0.72 0.32
43 CI303M1 0.57 0.16 87 CI3ULM1 1.06 0.45
44 CI307M1 1.75 0.26 88 CI3VGM1 0.98 0.17
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open-ended items, we also considered scorer reliabilities and the correct ordering of average
ability estimates per category. Only one of the 88 test items (CI3RPM1) had unsatisfactory
scaling properties and showed considerable gender DIF. Therefore, we removed this item from
the international scaling of civic knowledge.

When discussing this item further, it was decided that the item was somewhat confusing and
more difficult than expected. Based on these observations and the large gender DIF, we decided
to remove the item from the international scale.

At the national level, we reviewed test items by comparing national item-fit statistics with
international item-fit statistics. We also flagged test items for individual countries that showed
large item-by-country interactions (see section on cross-national measurement equivalence),
and removed open-ended national items when the scorer agreement for the item fell below 60
percent. As mentioned above, we also omitted all open-ended items for one country, the Dominican
Republic, because it was evident that students received relatively higher scores on these items
than their international counterparts.

National centers were provided with item statistics (see example in Table 10.5) and were asked to
review flagged test items. Item-level information included cases of unusual item-total correlation
(e.g., negative correlations between correct response and overall score) and those showing large
differences between national and international item difficulties. It also included highlighting open-
ended itemswhere the category-total correlations were disordered. In some cases, national centers
informed the international study center of translation problems that had not been detected during
verification. In these cases, we categorized the items as “not administered” in the international
database and excluded them when scaling the corresponding national data.

Working independently from those conducting the national item reviews, the international study
center flagged national items that showed irregular scaling properties (item misfit or large item-by-
countryinteractions) and conducted post-verifications of item translation. Inanumber of cases, we
identified additional national items that needed to be set to “not administered” in the international
database and excluded from scaling of the corresponding national data.

Incases where items were translated correctly but showed item-by-country interaction estimates
larger than 1.3 logits (a measurement akin to about two standard deviations of the overall
distribution of item difficulties in the test), we excluded national items from scaling of the national
data but retained them in the international database. We also excluded items from scaling across
the various national samples because of translation/printing errors or large item-by-country
interactions (Table 10.6).
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Country Item set to Reason for Item excluded Reason for
“not administered” deletion from scaling exclusion
in database
Belgium (Flemish) CI3NPM1 Large DIF (+1.4)
Bulgaria CI3CPO2 Large DIF (+1.3)
Chinese Taipei Cl2DLM1 Cl2DLM1:
ClI2PCM1 Large DIF (-1.4)
CI2PCM2 CI2PCM1:
Large DIF (+1.4)
CI2PCM2:
Large DIF (+1.5)
Colombia CI3CBO1 CI3CBO1: CI3CPO2 CIBNPM1:
CI3CPO2 Translation error CISBNPM1 Large DIF (-1.3)
CI3EPM1 CI3CPO2: CI2BPM1:
CI3SWM1 Translation error Large DIF(-1.4)
CIBEPM1:
Distractor order error
CIZBSWM1:
Distractor order error
Croatia CI303M1 Translation error CI3GTM1 CI3GTM1:
CIBRRM1 Large DIF (+1.4)
CIBEPM1 CI3RRM1:
Large DIF (-1.6)
CIBEPM1:
Large DIF (-1.3)
Denmark Cl2BPM1 Large DIF (-1.4)
Dominican CI2BIO1 All open-ended
Republic CI2ETO1 response items
CI2WFO1 deleted due toissues
CI2WFO2 relating to scoring
CI3CBO1 accuracy
CI3CPO1
CI3CPO2
CI3MPO2
CI3PRO1
Estonia CI3IEM1 Large DIF(+1.7)
Hong Kong SAR CI2PCM1 CI2PCM1:
CI303M1 Large DIF (+1.6)
CI303M1:
Large DIF (+1.6)
[taly Cl2DLM1 CI2DLM1:
CI2ETO1 Large DIF (+1.4)
CI2ETO1:
Large DIF (+1.3)
Korea, Republic of CI3EPM1 CI3EPM1: CI20RM1 CI20RM1:
CI3LPM1 Distractor order error CI2PGM2 Large DIF (-1.4)
Cl2DLM1 CI3LPM1: Cl314M1 CI2PGM2
Distractor order error CI3DBM2 Large DIF (-1.4)
ClI2DLM1: CI2REM3 CI314M1:
Translation error CI312M1 Large DIF (+1.6)
CI3DBM2:
Large DIF (+1.4)
CI2REM3:
Large DIF (+1.3)
CI312M1:

Large DIF (-1.3)
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Table 10.6: National items excluded from scaling (contd.)
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Country Item set to Reason for Item excluded Reason for
“not administered” deletion from scaling exclusion
in database
Latvia CI3VGM1 CI3VGM1: CI307M1 Large DIF (+1.3)
CI303M1 Distractor order error
CI303M1:
Translation error
Malta CI307M1 Large DIF (+1.9)
Mexico CI2PCM1 Large DIF (+1.6)
Netherlands CI2PIM1 CI2PIM1:
CI308M1 Translation error
CI308M1:
Distractor order error
North Rhine- CI2FDM1 CI2FDM1:
Westphalia CI303M1 Translation error
(Germany) CI3REM1 CI303M1:
Translation error
CIBREM1:
Translation error
Norway CISRPM1 Large DIF (+1.8)
Peru CI3SWM1 Distractor order error CI3CPO2 CI3CPO2:
CI2BIO1 Large DIF (+2.0)
CI2BIO1:
Large DIF (+1.3)
Russian Federation CI2CNM1 Translation error CI2BIO1 Large DIF (-1.8)
Slovenia CI3DDM1 CI3DDM1:
CIBRPM1 Translation error
CI3RPM1:
Translation error
Sweden CI3SCM1 Large DIF (+1.3)

International item calibration and test reliability

ltem parameter estimates were obtained from a joint data file that included response data from
both ICCS 2016 and ICCS 2009. We included the ICCS 2009 data to improve the estimation of
link items and for the purpose of equating, using the preferred IEA methodology also applied for
the equating of TIMSS and PIRLS data. We included ICCS 2016 data from all 21 countries that
met the sampling requirements and ICCS 2009 data from 18 countries that participated in both
2009 and 2016 and had met sample participation requirements. Countries were equally weighted
within each ICCS cycle for the calibration and all items were included (except for items that were
deleted nationally or internationally following the adjudication process).

We omitted missing student responses that were likely to be due to problems with test length
(“not reached items”) from the calibration of item parameters, but treated them as “incorrect”
when scaling the student responses.

From this, we identified a set of item parameters that we used to scale the ICCS 2016 test data
(Table 10.7).
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Table 10.7: Final set of ICCS 2016 item parameters used to scale international test items

Item no. Item name Item Step 1 Item no. Item name Item Step 1
parameter parameter
1 CI2ASM1 0.084 45 CI308M1 -0.504
2 CI2ASM2 -0.455 46 Cl312M1 0.019
3 CI2BCM1 0.380 47 Cl314M1 -0.672
4 CI2BIO1 2.350 -0.938 48 CISCAM1 0.808
5 CI2BPM1 0.220 49 CI3CBO1 0.381 -0.600
6 CI2BPM2 -0.056 50 CI3CPO1 0.297
7 Cl2ccM1 -0.151 51 CI3CPO2 0.847
8 Cl2CCM2 0.480 52 CIBCRM1 -0.681
9 CI2CEM1 -0.567 53 CIBCRM2 0.782
10 CI2CEM2 0.698 54 CI3CsM1 -0.280
11 CI2CNM1 0.023 55 CI3DBM1 -1.166
12 CI2CNM2 -1.047 56 CI3DBM2 -0.014
13 Cl2DLM1 1.185 57 CI3DDM1 0.254
14 CI2ECM1 -0.567 58 CIBEPM1 -0.541
15 CI2ECM2 0.148 59 CIBGMM1 0.015
16 CI2ETM2 0.434 60 CIBGTM1 -0.721
17 CI2ETO1 2078 -0.867 61 CI3ICM1 -0.301
18 CI2FDM1 -0.011 62 CISIEM1 -0.129
19 CI2FSM1 0.048 63 CI3IVM1 -0.434
20 CI2GFM1 -0.368 64 CI3LPM1 -0.854
21 Cl2GLM1 -0.258 65 CI3LSM1 -0.350
22 Cl2GLM2 0.073 66 CI3LTM1 1.012
23 CI2HRM1 -0.225 67 CISMAM1 -1.124
24 Cl2JOM1 -0.434 68 CISMDM1 0.200
25 CI20RM1 0.086 69 CISMPM1 -0.358
26 ClI2PCM1 0.489 70 CIBMPO2 1.033 -0.587
27 CI2PCM?2 -0.744 71 CISNPM1 -1.861
28 CI2PGM1 0.101 72 CISBNPM2 -1.330
29 CI2PGM2 1.054 73 CIBNWM1 -1.244
30 CI2PIM1 0.555 74 CISPAM1 -0.117
31 CI2PIM2 -0.800 75 CIBPEM1 -0.044
32 CI2PRM1 0.899 76 CI3PLM1 -1.658
33 CI2RCM1 0.132 77 CIBPRO1 0.782 -0.840
34 CI2REM2 -0.102 78 CIBREM1 -2.036
35 CI2REM3 -0.572 79 CIBRPM1 Removed
36 CI2SCM1 0.393 80 CISRRM1 -0.730
37 CI25CM2 0.321 81 CI3SCM1 -0.914
38 CI2vOM1 -0.232 82 CI3SDM1 0.499
39 CI2VvOM2 0.574 83 CI3SMM1 -0.168
40 CI2vOM3 -1.167 84 CI3SPM1 -1.655
41 CI2WFO1 1.022 -0.850 85 CIBSWM1 -0.801
42 CI2WFO2 1.040 1.026 86 CIBUHM1 -0.305
43 CI303M1 -1.814 87 CI3ULM1 0.394
44 CI307M1 0.540 88 CI3VGM1 -1.306
Note:

Standard errors are not included because they are very small due to the large number of student responses and the
assumption of a simple random sample during the estimation.
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The overall reliability of the international test, as obtained from the scaling model, was 0.84 (ACER
ConQuest estimate).

International ability estimates

Inmany educational assessments, the purpose of testing is to obtain accurate estimates of individual
domain-based cognitive abilities. The accuracy of measuring the latent ability 6 can be improved
by using a larger number of test items. However, in large-scale surveys such as ICCS 2016, the
purpose is to obtain accurate population estimates through use of instruments that also cover a
wider range of possible aspects of cognitive abilities.

The use of matrix-sampling design, where individual students are allocated booklets and respond
to a set of items obtained from the main pool of items, has become standard in assessments of
this type. However, reducing test length and administering subsets of items to individual students
introduces a considerable degree of uncertainty at the individual level. Aggregated student
abilities of this type can lead to bias in population estimates. This problem can be addressed by
employing plausible value methodology that uses all available information from student tests and
questionnaires, a process that leads to more accurate population estimates (Mislevy, 1991; Mislevy
& Sheehan, 1987; von Davier, Gonzalez, & Mislevy, 2009).

Using item parameters anchored at their estimated values from the international calibration
makes it possible to randomly draw plausible values from the marginal posterior of the latent
distributionfor eachindividual. Estimations are based on the conditional item response model and
the population model, whichincludes the regression on background variables used for conditioning.
(For a more detailed description of the underlying methodology, see Adams, Wu, & Macaskill,
1997: also Adams, 2002.) In order to obtain estimates of students’ civic knowledge, we used the
ACER ConQuest software, which allowed us to draw plausible values (see Adams et al., 2015).

We used all available international student questionnaire variables and also those derived from
regional instruments for conditioning of students. To deal with missing responses, we substituted
all missing responses in avariable with either the mode or the mean and added, as extra variables,
additional indicators for missing values. In Appendix D, we list all the international and regional
student-level variables (along with their respective coding) that we used to condition the plausible
values of civic knowledge (Table D.1).

Because of the large number of variables, we used the principal components of all student-level
variables (single items or scale indices) as conditioning variables that reflected 99 percent of the
variance. At the student level, we used only gender and its missing indicator as adirect conditioning
variable. At the school level we included stratum indicators and classroom average ability estimates
(WLEs), adjusted for a student’s own ability estimate.

Equating ICCS 2016 to ICCS 2009

For ICCS 2009, we transformed the civic knowledge scale to a metric with a mean of 500 and a
standard deviation of 100 for equally weighted ICCS countries that had met sampling requirements
(Categories 1 and 2). This linear transformation was computed by applying the formula

6, = 500+100
09

07-0 )

where 6, were the student scoresinthe international metric, 62 were the original logit scores, Bwas
the international mean of student logit scores (-0.01) with equally weighted country subsamples,
and o, was its corresponding international standard deviation (0.95). This transformation was
applied to each of the five plausible values.
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In 2016, we computed the equating transformation to this historical by rescaling the ICCS 2009
data on the ICCS 2016 scale. As mentioned before, all ICCS 2009 item parameters were re-
estimated concurrently during the ICCS 2016 calibration process.

Beforejoining the data from the two assessment cycles, we reviewed the relative difficulties of the
common items to evaluate the quality of the link. A scatter plot of the relative difficulties of the 42
commonitems (Figure 10.5) revealed that the majority of items were within the confidence interval
of complete measurement invariance. None of the differences between relative items difficulties
was more than half a logit and there were no obvious outliers. Therefore, we decided to keep all
the common items as link items.

Figure 10.5: Scatterplot for link item parameter estimates from ICCS 2009 and ICCS 2016
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For equating purposes, the new item parameter estimates were used to redraw plausible values
forthe ICCS 2009 sample, using full conditioning. We only included the 18 countries that met the
sampling requirements in both cycles. Subsequently, we computed the pooled mean and standard
deviation of the plausible values on the 2009 scale and on the 2016 scale. Comparing those
distributions resulted in the following linear transformation to equate the ICCS 2016 student
abilities (6,°) onto the historical ICCS 2009 scale in logits (65):

05=0.996x0,°- 0.634
These equated plausible values were subsequently placed onthe ICCS 2016 international reporting
scale by applying the transformation from ICCS 2009:

0 - (-0.01)

6, = 500+100 ("5 oz
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Uncertainty in the link

Because the transformation equating the ICCS 2016 data with the ICCS 2009 data depended on
the change in the degree of difficulty of each of the individual link items, the sample of link items
chosen influenced the choice of transformation. This meant that the resulting transformation
would have been slightly different if we had chosen an alternative set of link items. Uncertainty in
the transformation thus relates to the sampling of the link items, in the same way that uncertainty
invalues such as country averages is an outcome of the particular sample of students that is used.

The uncertainty resulting from link-item sampling is referred to as linking error, and it is an error
that analysts have to take into account when comparing the results arising out of different data
collections (see Monseur & Berezner, 2007). As is the situation with the error that is introduced
through the process of sampling students, the exact magnitude of this linking error cannot be
determined. We can, however, estimate the likely range of magnitudes for this error and take it
into account when interpreting results. As with sampling errors, the likely range of magnitude for
the errorsis represented as a standard error.

The following approach has been used to estimate the equating error. Suppose we have a total of
L score points in the link items in K modules. Using i to index items in a unit and j to index units, SUV
is the estimated difficulty of item i in unit j for year y, with differences calculated as:

2016 & 2009

The size (number of score points) of unitjis m. so that:

1

K
Xm=Land m=— EZm,
1 K
Further let:

mf K m“
c.:i 3 ¢;,and 621 T X
m. i Y N & a7

and then the link error, taking into account the clustering was computed as follows:

K 2 K 2
> mi(c.-C)? = mj(c,- )’ K
LinkError v : _

2016, 2009 K (K1) 5 P

The development of proficiency levels for civic knowledge

One of the objectives of ICCS was to establish a described civic knowledge scale that would
become areference point for future international assessments in this learning area. Establishing
proficiency levels of civic knowledge is an informative way of d